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&RQWHQWV�

�
6XPPDU\��������������������������������������������������������������������������������������������������������������������������� ��

��� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������� ��
��� %DFNJURXQG����������������������������������������������������������������������������������������������������������������������� ��

���� 3LQXV�FRQWRUWD�DQG�.DULRL�)RUHVW ���������������������������������������������������������������������������� ��
���� *HQHUDO�SULQFLSOHV�RI�ZHHG�HUDGLFDWLRQ ������������������������������������������������������������������� ��

��� 2EMHFWLYHV ������������������������������������������������������������������������������������������������������������������������� ��
��� 0HWKRGV ���������������������������������������������������������������������������������������������������������������������������� ��
��� 5HVXOWV������������������������������������������������������������������������������������������������������������������������������� ��

���� 6XPPDU\� RI� :3,� 3LQXV� FRQWRUWD� 0DQDJHPHQW� 3ODQ� ���������� �:3,� )RUHVWU\�
����������������������������������������������������������������������������������������������������������������������������� ��

���� &XUUHQW�GLVWULEXWLRQ�RI�3��FRQWRUWD�ZLWKLQ�.DULRL�)RUHVW��������������������������������������� ���
���� &RQVLGHUDWLRQ�RI�PDQDJHPHQW�SODQ�DJDLQVW�ZHHG�HUDGLFDWLRQ�SULQFLSOHV�������������� ���

��� &RQFOXVLRQV��������������������������������������������������������������������������������������������������������������������� ���
��� 5HFRPPHQGDWLRQV����������������������������������������������������������������������������������������������������������� ���
��� $FNQRZOHGJHPHQWV��������������������������������������������������������������������������������������������������������� ���
��� 5HIHUHQFHV����������������������������������������������������������������������������������������������������������������������� ���

$SSHQGL[��� 3KRWRJUDSKV�RI�3LQXV�FRQWRUWD�ZLWKLQ�.DULRL�)RUHVW ������������������������������� ���
�
�
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6XPPDU\�

�
3URMHFW�DQG�&OLHQW�
$�UHYLHZ�RI�WKH�:LQVWRQH�3XOS�,QWHUQDWLRQDO�)RUHVWU\�3LQXV�FRQWRUWD�0DQDJHPHQW�3ODQ������
�����ZDV�XQGHUWDNHQ�IRU�+RUL]RQV�5HJLRQDO�&RXQFLO�E\�/DQGFDUH�5HVHDUFK��
�
2EMHFWLYHV�
•� 5HYLHZ� WKH� SUREDEOH� HIIHFWLYHQHVV� RI� WKH� µ:3,� )RUHVWU\�3LQXV� FRQWRUWD� 0DQDJHPHQW�

3ODQ����������¶�IRU�.DULRL�)RUHVW��
•� 6XJJHVW� DOWHUQDWLYH� RU� DGGLWLRQDO� DFWLRQV� WKDW� ZLOO� LQFUHDVH� WKH� HIIHFWLYHQHVV� RI� WKLV�

PDQDJHPHQW�SODQ��
�
0HWKRGV�
:LWK�VWDII�RI�:3,�)RUHVWU\��ZH�LQVSHFWHG�DUHDV�FRQWDLQLQJ�3��FRQWRUWD�ZLWKLQ�.DULRL�)RUHVW�RQ�
��� DQG� ��� -XQH� ����� DQG� GLVFXVVHG� WKH� PDQDJHPHQW� SODQ�� � 5HOHYDQW� OLWHUDWXUHV� RQ� SODQW�
HUDGLFDWLRQ� VWUDWHJLHV� DQG� 3�� FRQWRUWD� ELRORJ\� DQG� FRQWURO� ZHUH� WKHQ� XVHG� WR� DQDO\VH� WKH�
PDQDJHPHQW� SODQ� ZLWK� UHVSHFW� WR� VWUDWHJLHV� IRU� GHWHFWLRQ�� FRQWDLQPHQW�� H[WLUSDWLRQ��
FRPPLWPHQW��DQG�UHVWRUDWLRQ��
�
5HVXOWV�
7KH�PDQDJHPHQW�SODQ�VHWV�RXW�WR�SURYLGH�D�EDVLV�IRU�IXWXUH�PDQDJHPHQW�RI�3��FRQWRUWD�ZLWKLQ�
.DULRL�)RUHVW���,W�SURSRVHV�PDQDJHPHQW�EDVHG�RQ�����GLYLGLQJ�����RI�WKH�IRUHVW�LQWR���DUHDV�
IRU� GHWHFWLRQ� DQG� UHPRYDO� RI� QHZ� VHHGOLQJV� RQ� D� ��\HDU� F\FOH�� ���� SULRULWLVLQJ� UHPRYDO� RI�
PDWXUH�VWDQGV������SULRULWLVLQJ�UHPRYDO�RI�3��FRQWRUWD�ZLWKLQ�ZHWODQG�VLWHV������FRQWDLQLQJ�3��
FRQWRUWD�VHHG�UDLQ�ZLWKLQ�ODUJH�3��UDGLDWD�3��FRQWRUWD�EORFNV�DV�DQ�LQWHULP�PHDVXUH��DQG�����
HVWDEOLVKLQJ�D�PRQLWRULQJ�SURJUDPPH��
�
$QDO\VLV� RI� WKH� PDQDJHPHQW� SODQ� ZLWK� UHVSHFW� WR� GHWHFWLRQ�� FRQWDLQPHQW�� H[WLUSDWLRQ��
FRPPLWPHQW��DQG�UHVWRUDWLRQ�VXJJHVWHG�VHYHUDO�ZD\V�LQ�ZKLFK�WKH�SODQ�FRXOG�EH�LPSURYHG�RU�
VXSSOHPHQWHG���7KH�SODQ�GRHV�QRW�VSHFLILFDOO\�GHWDLO�D�SURJUDPPH�RI�GHWHFWLRQ�EXW�ZH�DVVXPH�
WKLV�LV�SDUW�RI�WKH���\HDU�µVXVWDLQHG�FRQWURO¶�DFWLYLW\�DQG�WKH�SURJUDPPH�QHHGV�WR�EH�H[WHQGHG�
WR� FRPSOHWHO\� IXOILO� WKLV� UROH�� � &RQWDLQPHQW� RI� 3�� FRQWRUWD� LV� GLIILFXOW� EHFDXVH� RI� LWV�
DEXQGDQWO\� SURGXFHG�� OLJKW�� ZLQG�GLVSHUVHG� VHHG�� � 7KH� RUGHU� RI� UHPRYDO� RI� PDWXUH� VWDQGV�
VKRXOG�IRFXV�RQ�UHGXFLQJ�WKH�QXPEHU�RI�VHHGV�EHLQJ�UHOHDVHG��UHGXFLQJ�H[SRVXUH�RI�FRQHV�WR�
KLJK�ZLQGV��DQG�UHGXFLQJ�WKH�SRVVLELOLW\�WKDW�GLVSHUVHG�VHHGV�ZLOO�ILQG�VXLWDEOH�HVWDEOLVKPHQW�
VLWHV���0RUH�LQIRUPDWLRQ�LV�QHHGHG�WR�DVVHVV�ZKHWKHU�WKH�FRQWDLQPHQW�PHDVXUHV�VXJJHVWHG�ZLOO�
EH�HIIHFWLYH���7KH�PHWKRGV�LPSOLHG�IRU�NLOOLQJ�3��FRQWRUWD�LQGLYLGXDOV�DUH�DSSURSULDWH�DQG�ZLOO�
EH�HIIHFWLYH���7KH�PDQ\�FRQGLWLRQDO�VWDWHPHQWV�LQFOXGHG�LQ�WKH�PDQDJHPHQW�SODQ�XQGHUPLQH�
WKH�SHUFHLYHG�FRPPLWPHQW�RI�:3,�)RUHVWU\�WR�XQGHUWDNLQJ�DFWLRQV�LQ�WKH�SODQ�DQG�VKRXOG�EH�
UHGXFHG���3RVVLEOH�UHVWRUDWLRQ�PHDVXUHV�DUH�QRW�LQFOXGHG�LQ�WKH�SODQ��
�
&RQFOXVLRQV�
7KH� PDQDJHPHQW� SODQ� LQFOXGHV� PDQ\� DFWLRQV� WKDW� ZLOO� UHGXFH� 3�� FRQWRUWD� H[WHQW� DQG�
DEXQGDQFH�ZLWKLQ�.DULRL�)RUHVW�DQG�ZLOO�OLPLW�IXUWKHU�VSUHDG�ERWK�ZLWKLQ�WKH�IRUHVW�DQG�RQWR�
QHLJKERXULQJ�DUHDV���$OWKRXJK�LW�SURYLGHV�D�IRXQGDWLRQ�IRU�3��FRQWRUWD�FRQWURO��XQFHUWDLQWLHV�
RQ�WKH�RXWFRPHV�RI�VRPH�SURSRVHG�DFWLRQV�DQG�RQ�WKH�FRPPLWPHQW�E\�:3,�)RUHVWU\�WR�FDUU\�
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RXW� WKHVH� DFWLRQV� UHGXFH� WKH� SHUFHLYHG� HIIHFWLYHQHVV� RI� WKH� SODQ�� � +RZHYHU�� D� QXPEHU� RI�
LPSURYHPHQWV� WR� WKH� PDQDJHPHQW� SODQ� FRXOG� EH� PDGH�� DQG� WKHVH� IRUP� WKH� EDVLV� RI� WKH�
UHFRPPHQGDWLRQV�EHORZ��
�
5HFRPPHQGDWLRQV�
:H� UHFRPPHQG� WKDW� :3,� )RUHVWU\� UHYLVH� WKH� SURSRVHG� PDQDJHPHQW� SODQ� WR� FRQVLGHU�
VSHFLILFDOO\� VWUDWHJLHV� IRU� GHWHFWLRQ�� FRQWDLQPHQW�� H[WLUSDWLRQ�� FRPPLWPHQW�� DQG� UHVWRUDWLRQ���
6SHFLILF�UHFRPPHQGDWLRQV�DUH��

•� 3URYLGH�D�FOHDU�VWDWHPHQW�RI�JRDOV�DQG�HVWDEOLVKPHQW�RI�VSHFLILF�PLOHVWRQHV�ZLWKLQ�
WKH�PDQDJHPHQW�SODQ��

•� ,QFOXGH� WKH� HQWLUH� IRUHVW�ZLWKLQ� WKH� ��\HDU� GHWHFWLRQ� DQG� FRQWURO� SURJUDPPH� IRU�
QHZO\� HVWDEOLVKHG� VHHGOLQJV� LPPHGLDWHO\�� DQG� GHVLJQ� WKLV� SURJUDPPH� WR�
FRQFHQWUDWH�VWUDWHJLFDOO\�RQ�KLJK�ULVN�VLWHV��DQG�WR�PRQLWRU�SURJUHVV��

•� 3ULRULWLVH� VWDQGV� DW� KLJK� DOWLWXGH�� RQ� ZLQG\� VLWHV�� QHDU� WKH� HDVWHUQ� ERXQGDU\��
RXWO\LQJ�VWDQGV��DQG�µJUHHQ¶�3��FRQWRUWD�ILUVW�IRU�UHPRYDO��

•� &DUU\�RXW� WKH� SODQQHG� UHPRYDO� RI�3�� FRQWRUWD� DURXQG� WKH� HGJH�RI� WKH� FHQWUDO�3��
UDGLDWD�3�� FRQWRUWD� VWDQGV� EXW� LQFUHDVH� WKH� GHSWK� RI� WKH� EXIIHU� RQ� WKH� HDVWHUQ�
ERXQGDULHV� RI� WKHVH� VWDQGV�� DQG� HVWDEOLVK� D� PRQLWRULQJ� VWXG\� VR� WKDW� LWV�
HIIHFWLYHQHVV�FDQ�EH�DVVHVVHG��

•� ,GHQWLI\�DQ\�VWDQGV�RI�3��FRQWRUWD�RQ�QHLJKERXULQJ� ODQG� WKDW�PD\�SRVH�D� ULVN�RI�
UHLQIHVWDWLRQ�RI�.DULRL�)RUHVW�DQG�QHJRWLDWH�WKHLU�UHPRYDO��

•� &RQVLGHU�XVH�RI�KHUELFLGH�WR�FRQWURO�VWDQGV�RI�3��FRQWRUWD�LQ�FRPSDUWPHQW�����
•� &DUU\� RXW� DQ� HFRQRPLF� VWXG\� FRPSDULQJ� UHODWLYH� FRVWV� RI� GLIIHUHQW� FRQWURO�

VFHQDULRV�LQFOXGLQJ�FXWWLQJ�3��FRQWRUWD�WR�ZDVWH��
•� 6WDNHKROGHUV� VKRXOG�H[SORUH�ZKHWKHU�FRRSHUDWLYH� DFWLRQV� DUH�SRVVLEOH� WR�DGGUHVV�

WKLV�SUREOHP��
•� ,GHQWLI\� VLWHV� ZKHUH� DSSURSULDWH� UHYHJHWDWLRQ� FRXOG� RFFXU� IROORZLQJ�3�� FRQWRUWD�

UHPRYDO��
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,QWURGXFWLRQ�

�
$�UHYLHZ�RI�WKH�:LQVWRQH�3XOS�,QWHUQDWLRQDO�)RUHVWU\�3LQXV�FRQWRUWD�0DQDJHPHQW�3ODQ������
�����ZDV�XQGHUWDNHQ�IRU�+RUL]RQV�5HJLRQDO�&RXQFLO�E\�/DQGFDUH�5HVHDUFK��
�

��� %DFNJURXQG�

�
���� 3LQXV�FRQWRUWD�DQG�.DULRL�)RUHVW�
�
3LQXV�FRQWRUWD�ZDV�ILUVW�LQWURGXFHG�WR�1HZ�=HDODQG�DERXW������EXW�ZDV�QRW�SODQWHG�LQ�ODUJH�
TXDQWLW\� XQWLO� WKH� ODWH� ����V� �0LOOHU� 	� (FUR\G� ������� � 7KLV� LQFOXGHG� ����� KD� SODQWHG� DW�
.DULRL�)RUHVW�EHWZHHQ������DQG�������-DPLHVRQ���������7ZR�YDULHWLHV�ZHUH�SODQWHG�WKHUH��WKH�
µJUHHQ¶�RU� FRDVWDO� IRUP� �3�� FRQWRUWD� VVS��FRQWRUWD�� DQG� WKH� µ\HOORZ¶� IRUP� �3�� FRQWRUWD� VVS��
PXUUD\DQD����6XEVHTXHQWO\��VHHG�IURP�SODQWHG�3��FRQWRUWD�LQYDGHG�XQSODQWHG�KLJKHU�DOWLWXGH�
DUHDV�DQG�RWKHU�RSHQ�DUHDV�VXFK�DV�ILUHEUHDNV��OHDGLQJ�WR�DQ�DGGLWLRQDO������KD�ZLWKLQ�.DULRL�
)RUHVW�EHLQJ�FRYHUHG�LQ�QDWXUDOO\�HVWDEOLVKHG�3��FRQWRUWD�E\�������-DPLHVRQ��������
�
$V� ZHOO� DV� VHHGLQJ� LQWR� .DULRL� )RUHVW� LWVHOI�� 3LQXV� FRQWRUWD� IURP� .DULRL� VSUHDG� RQWR�
VXEVWDQWLDO�DUHDV�WR�WKH�HDVW��LQYDGLQJ�WKH�YROFDQLF�ODQGVFDSHV�RI�WKH�7RQJDULUR�1DWLRQDO�3DUN�
�*UDHPH��������WKH�:DLRXUX�0LOLWDU\�7UDLQLQJ�$UHD��%XUQV�HW�DO���������DQG�WKH�.DLPDQDZD�
5DQJHV���&RQWURO�SURJUDPPHV�IRU�3��FRQWRUWD�LQ�WKHVH�DUHDV�KDYH�QRZ�EHHQ�DFWLYH�IRU�RYHU����
\HDUV� �:HHGEXVWHUV� ������ DQG� KDYH� EHHQ� ODUJH� LQ� VFDOH� DQG� FRVW�� � ³(VFDSHHV� IURP�.DULRL�
)RUHVW� >KDYH@� OHG� WR� WKH� ODUJHVW� RQJRLQJ� ZHHG� FRQWURO� RSHUDWLRQ� �DSDUW� IURP� DJULFXOWXUDO�
ZHHGV�� LQ� 1HZ� =HDODQG´� �:LOOLDPV� 	� &DPHURQ� ������� � 7RWDO� FRVWV� RI� FRQWURO� RXWVLGH� RI�
.DULRL� )RUHVW� DUH� XQNQRZQ� EXW� XQGRXEWHGO\� QRZ� H[WHQG� WR� PDQ\� PLOOLRQV� RI� GROODUV� �1��
6LQJHUV�DQG�-��0DQJRV��SHUV��FRPPV�����$OWKRXJK�FXUUHQW�FRQWURO�RSHUDWLRQV�RQ�WKH�7RQJDULUR�
1DWLRQDO�3DUN�DQG�'HIHQFH�)RUFH�ODQGV�KDYH�EHHQ�UHGXFLQJ�3��FRQWRUWD�SRSXODWLRQV�RQ�WKHVH�
DUHDV�� WKH�PRVW�VLJQLILFDQW�VHHG�VRXUFH�RXWVLGH� WKHVH� ODQGV�VWLOO�RFFXUV�RQ�.DULRL�)RUHVW�DQG�
FRQWLQXHV�WR�FRPSURPLVH�WKH�VXFFHVV�RI�WKHVH�RSHUDWLRQV��
�
7KHUH� KDV� DOVR� EHHQ� DFWLYH� FRQWURO� RI� ERWK� SODQWHG� DQG� ZLOGLQJ�3�� FRQWRUWD� ZLWKLQ� .DULRL�
)RUHVW�� �:LQVWRQH�3XOS�,QWHUQDWLRQDO�KDYH�KDUYHVWHG������KD�RI�3��FRQWRUWD�VLQFH������DW�D�
FRVW�RI�DSSUR[LPDWHO\�������PLOOLRQ��:3,�)RUHVWU\���������,Q�DGGLWLRQ��D�IXUWKHU�������PLOOLRQ�
KDV�EHHQ�VSHQW�VLQFH������RQ�FRQWUROOLQJ�3��FRQWRUWD�ZLOGOLQJV��:3,�)RUHVWU\��������
�
7KH� ZHHG\� QDWXUH� RI� 3�� FRQWRUWD� LV� D� UHVXOW� RI� LWV� DELOLW\� WR� SURGXFH� FRQHV� SUHFRFLRXVO\�
�VRPHWLPHV�DIWHU�RQO\���\HDUV���DEXQGDQW�OLJKW�ZHLJKW��ZLQG�GLVSHUVHG�VHHG��DQG�WKH�DELOLW\�WR�
HVWDEOLVK�RQ�QRQ�IRUHVWHG�H[SRVHG��IURVW\��ZHW�DQG�RU�KLJK�HOHYDWLRQ�VLWHV�ZKHUH�FRPSHWLWLRQ�
IURP� RWKHU� VSHFLHV� LV� ORZ� �0LOOHU� 	� (FUR\G� ������� � ,W� LV� FXUUHQWO\� UHFRJQLVHG� DV� DQ�
HQYLURQPHQWDO�SHVW�SODQW�E\�+RUL]RQV�5HJLRQDO�&RXQFLO��+RUL]RQV�5HJLRQDO�&RXQFLO��������
ZLWK�D�FRQWURO�REMHFWLYH�RI�FRQWDLQPHQW�DFURVV� WKH�UHJLRQ��DOWKRXJK�DLPLQJ�IRU�]HUR�GHQVLW\�
PDQDJHPHQW� ZLWKLQ� GHILQHG� FRQWURO� DUHDV��� DQG� D� FRQWDLQPHQW� SODQW� SHVW� E\� (QYLURQPHQW�
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:DLNDWR�� ZKR� UHTXLUH� WKH� RFFXSLHU� WR� GHVWUR\� DOO� 3�� FRQWRUWD� RQ� WKHLU� ODQG� �(QYLURQPHQW�
:DLNDWR����������
�
.DULRL�)RUHVW�FRPSULVHV���������KD�RQ�WKH�VRXWKHDVW�VORSHV�RI�0W�5XDSHKX��-DPLHVRQ���������
,W� FRYHUV� DQ� DOWLWXGLQDO� UDQJH� IURP����� WR� �����P�DVO� RI� WHUUDFHV� DQG� IDQV� RI� JHQWOH� VORSH���
)RUHVWV� SODQWHG�ZLWKLQ�.DULRL� DUH� QRZ� SUHGRPLQDQWO\�3LQXV� UDGLDWH�� DOWKRXJK� VRPH� RI� WKH�
RULJLQDO�SODQWLQJV��LQFOXGLQJ�3LQXV�SRQGHURVD��3LQXV�QLJUD��3VHXGRVWXJD�PHQ]LHVLL�DQG�3LQXV�
FRQWRUWD��DUH�VWLOO�H[WDQW����
�
���� *HQHUDO�SULQFLSOHV�RI�ZHHG�HUDGLFDWLRQ�
(UDGLFDWLRQ� LV� WKH�HOLPLQDWLRQ�RI�HYHU\�VLQJOH�LQGLYLGXDO�RI�D�VSHFLHV�IURP�DQ�DUHD� LQ�ZKLFK�
UHFRORQL]DWLRQ�LV�XQOLNHO\�WR�RFFXU��0\HUV�HW�DO��������� �:H�VXJJHVW�ILYH�FULWLFDO�IDFWRUV�DUH�
QHFHVVDU\� IRU� VXFFHVVIXO�ZHHG� FRQWURO�ZKHUH� HUDGLFDWLRQ� LV� D� JRDO�� GHWHFWLRQ�� FRQWDLQPHQW��
H[WLUSDWLRQ��FRPPLWPHQW��DQG�UHVWRUDWLRQ��
�
'HWHFWLRQ�
�
'HOLPLWDWLRQ�RI�H[WHQW�RI�D�ZHHG�LQFXUVLRQ�LV�IXQGDPHQWDO�IRU�HUDGLFDWLRQ�VXFFHVV��3DQHWWD�	�
/DZHV� ������� EHFDXVH� XQGHWHFWHG� LQIHVWDWLRQV� ZLOO� H[SDQG� DQG� VSDZQ� IXUWKHU� ORFL� IRU�
LQYDVLRQ�� �$OO� LQGLYLGXDOV�RI�D�ZHHG�QHHG� WR�EH� ORFDWHG� WR� HQVXUH� VXFFHVV� �:LOOLDPV��������
ZKLFK�UHTXLUHV�GHWHFWLRQ�RI�LQGLYLGXDOV�HYHQ�DW�ORZ�GHQVLWLHV��0\HUV�HW�DO����������7KH�DELOLW\�
WR�GHWHFW� D�ZHHG� LV� D� IXQFWLRQ�RI� LWV�YLVLELOLW\�DQG�RI� VHDUFK�HIIRUW�� H[SHULHQFH�� DQG�PHWKRG�
�+DUULV�HW�DO����������'HWHFWDELOLW\�DOVR�KDV�D�WHPSRUDO�FRPSRQHQW�EHFDXVH�RI�WKH�SHUVLVWHQFH�
RI�SODQWV�LQ�VHHG�EDQNV���(YHQ�LI�DOO�YHJHWDWLYH�SODQWV�DUH�GHVWUR\HG��QHZ�SODQWV�FDQ�DULVH�IURP�
VHHG� EDQNV� �0DFN�	� /RQVGDOH� ������� � 5HSHDWHG� VXUYH\LQJ�� SDUWLFXODUO\� LQ� WKH� YLFLQLW\� RI�
NQRZQ�RFFXUUHQFHV�RU�RQ�WKH�VLWH�RI�IRUPHU�RFFXUUHQFHV��LV�HVVHQWLDO���6XUYH\LQJ�VKRXOG�DOVR�
FRQFHQWUDWH�RQ�VLWHV�VXVFHSWLEOH�WR�LQYDVLRQ�DQG�DORQJ�GLVSHUVDO�URXWHV��=DPRUD�HW�DO����������
'HWHUPLQLQJ�WKH�H[WHQW�RI�D�ZHHG�LQYDVLRQ�LV�DOVR�QHFHVVDU\�WR�HVWLPDWH�WKH�UHVRXUFHV�UHTXLUHG�
IRU�FRQWURO�SURJUDPPHV��3DQHWWD�	�7LPPLQV��������
�
&RQWDLQPHQW�
�
2QFH�WKH�VSDWLDO�H[WHQW�RI�DQ�LQYDVLRQ�LV�NQRZQ��VXFFHVVIXO�HUDGLFDWLRQ�SURJUDPPHV�UHTXLUH�
WKH� SUHYHQWLRQ� RI� IXUWKHU� VSUHDG� �3DQHWWD� ������� �$FWLRQV� WKDW� VXSSRUW� FRQWDLQPHQW� DUH� WKH�
GHVWUXFWLRQ�RI�RXWOLHU�SRSXODWLRQV��=DPRUD�HW�DO��������:LOOLDPV��������SDUWLFXODUO\�WKRVH�WKDW�
DUH� SUH�UHSURGXFWLYH�� UHGXFLQJ� WKH� GLVSHUVDO� SRWHQWLDO� RI� H[WDQW� SRSXODWLRQV� WKURXJK�
FRQVLGHUDWLRQ�RI�WKH�ELRORJ\�RI�WKH�VSHFLHV��DQG�SUHYHQWLQJ�UHLQYDVLRQ�IURP�RXWVLGH�WKH�DUHD�WR�
EH�HUDGLFDWHG����
�
'HVWUR\LQJ�RXWOLHU�SRSXODWLRQV�³UHPDLQ>V@�DPRQJVW�WKH�PRVW� LPSRUWDQW� OHVVRQV�OHDUQHG�IURP�
DWWHPSWV�WR�HUDGLFDWH�SRWHQWLDOO\�LQYDVLYH�VSHFLHV´��0DFN�	�/RQVGDOH���������$�VSHFLHV�ZLWK�
PDQ\� ZLGHO\� VHSDUDWHG� IRFL� LV� PXFK� PRUH� GLIILFXOW� WR� HUDGLFDWH� WKDQ� D� VLQJOH� LQIHVWDWLRQ�
�0DFN�	�/RQVGDOH���������6R�HIIRUWV�WR�UHGXFH�WKH�QXPEHU�RI�DUHDV�RI�KLJK�LQIHVWDWLRQ�ZLOO�EH�
UHZDUGHG����
�
7KH�GLVSHUVDO�SRWHQWLDO�RI�DQ�LQIHVWDWLRQ�FDQ�EH�UHGXFHG�E\�VWUDWHJLFDOO\�SULRULWLVLQJ�WUHDWPHQWV�
WR� UHPRYH� WKRVH� SRSXODWLRQV�ZLWK� WKH� KLJKHVW� SUREDELOLW\� RI� FDXVLQJ� VSUHDG� �=DPRUD� HW� DO��
������� �)RU�H[DPSOH��SRSXODWLRQV�RI�D�ZLQG�GLVSHUVHG�VSHFLHV� WKDW�RFFXU�RQ�VLWHV� VXEMHFW� WR�
KLJK�ZLQGV�ZRXOG�EH�SULRULWLVHG�IRU�HDUO\�UHPRYDO��
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�
&RQWDLQPHQW�ZLOO�RQO\�EH�HIIHFWLYH�LI�UH�HQWU\�IURP�RXWVLGH�WKH�HUDGLFDWLRQ�DUHD�LV�SUHYHQWHG���
$Q\�XQGHWHFWHG�SRSXODWLRQV�RQ�DGMDFHQW�ODQG�FDQ�OHDG�WR�UHLQYDVLRQ�DQG�WKHVH�WKUHDWV�QHHG�WR�
EH�LGHQWLILHG�� �$OVR��TXDUDQWLQH�IRU�WKH�IRFDO�VSHFLHV�VKRXOG�EH�LQ�SODFH�RYHU�WKH�HUDGLFDWLRQ�
DUHD�WR�VWRS�WKH�UHLQWURGXFWLRQ�RI�WKH�ZHHG�E\�SHRSOH��=DPRUD�HW�DO���������
�
([WLUSDWLRQ�
�
6XFFHVVIXO�ZHHG�HUDGLFDWLRQ�ZLOO�RQO\�RFFXU�ZKHQ�SUDFWLFDEOH�FRQWURO�PHDVXUHV�DUH�DYDLODEOH�
�:LOOLDPV� ������� � 7KHVH� LQFOXGH� XVLQJ� KDQG� WRROV�� PHFKDQLFDO� HTXLSPHQW�� FKHPLFDOV�� ILUH��
ELRORJLFDO� FRQWURO�� RU� SDVVLYHO\� ZDLWLQJ� IRU� QDWXUDO� SURFHVVHV�� � 6HOHFWLRQ� RI� D� PHWKRG� RU�
FRPELQDWLRQ� RI� PHWKRGV� YDULHV� DFFRUGLQJ� WR� WKH� OLIH� IRUP� RI� WKH� ZHHG�� LWV� UHVSRQVH� WR�
WUHDWPHQW�� WKH� VL]H� RI� WKH� LQIHVWDWLRQ�� DQG� WKH� SUHVHQFH� DQG� W\SHV� RI� QRQ�WDUJHW� VSHFLHV�
DVVRFLDWHG�ZLWK� WKH�ZHHG� �:LOOLDPV�������� �$�NH\� IDFWRU� LV�ZKHWKHU� WKH� D� WDUJHW� SODQW�ZLOO�
UHJHQHUDWH� RQFH� FXW� RU� GDPDJHG�� DQG� WKHUHIRUH� UHTXLUH� UHYLVLWLQJ� DQG� WKH� UHDSSOLFDWLRQ� RI�
WUHDWPHQWV�DW�VLWHV��
�
(UDGLFDWLRQ� UHTXLUHV� WKH� UDWH� RI� ZHHG� UHPRYDO� WR� H[FHHG� WKH� UDWH� RI� ZHHG� LQFUHDVH� DW� DOO�
SRSXODWLRQ� GHQVLWLHV� �3DQHWWD� 	� 7LPPLQV� ������� � 7KHUHIRUH� H[WLUSDWLRQ� LV� FRQFHUQHG� ERWK�
ZLWK� UHPRYLQJ� LQGLYLGXDOV� DQG� SUHYHQWLQJ� UHFUXLWPHQW�� H�J��� KDOWLQJ� VHHG� SURGXFWLRQ���
'HFUHDVHV�LQ�SRSXODWLRQ�VL]H�ZLOO�EH�KLJKO\�LQIOXHQFHG�E\�WKH�G\QDPLFV�RI�VRLO�VHHG�EDQNV��WKH�
HIIHFWLYHQHVV�RI�FRQWURO�PHDVXUHV�LQ�UHPRYLQJ�QHZ�UHFUXLWV�EHIRUH�WKH\�FDQ�UHSURGXFH��DQG�LQ�
UHPRYLQJ�HDUO\�WKRVH�LQGLYLGXDOV�FRQWULEXWLQJ�PRVW�WR�VHHG�UDLQ��=DPRUD�HW�DO��������3DQHWWD�
������� � ,Q� RUGHU� WR� GHSOHWH� VRLO� VHHG� EDQNV�� FULWLFDO� LQIRUPDWLRQ� LV� WKH� OHQJWK� RI� WLPH� VHHG�
UHPDLQV�YLDEOH�LQ�WKH�VRLO�IRU�WKH�VSHFLHV�LQYROYHG���,I�QHZ�LQSXWV�RI�VHHG�FDQ�EH�SUHYHQWHG��
WKLV�ZLOO�SURYLGH�WKH�WLPH�RYHU�ZKLFK�DQ�DUHD�QHHGV�WR�EH�UHVXUYH\HG�LQ�RUGHU�WR�SLFN�XS�QHZO\�
JHUPLQDWHG� VHHGOLQJV�� �$QRWKHU� FULWLFDO�SLHFH�RI� LQIRUPDWLRQ� LV� WKH� OHQJWK�RI� WLPH� WKH�SODQW�
VSHQGV�LQ�WKH�SUH�UHSURGXFWLYH�SKDVH���,I�SODQWV�FDQ�EH�FRQWUROOHG�EHIRUH�VHHG�SURGXFWLRQ��WKH�
WLPH�UHTXLUHG�IRU�HUDGLFDWLRQ�FDQ�EH�GUDVWLFDOO\�UHGXFHG��3DQHWWD��������
�
&RPPLWPHQW�
�
(UDGLFDWLRQ� RI�ZHHGV� IURP� DQ� DUHD� XVXDOO\� UHTXLUHV� ORQJ�WHUP� DQG� FRQVLVWHQW� ILQDQFLDO� DQG�
LQVWLWXWLRQDO�FRPPLWPHQW��6LPEHUORII�������3DQHWWD�	�7LPPLQV���������7KHUH�DUH�VLJQLILFDQW�
ILQDQFLDO�EHQHILWV� DQG� WLPH�VDYLQJV� LQ�GHWHFWLQJ�DQG�FRQWUROOLQJ�ZHHGV�HDUO\�FRPSDUHG�ZLWK�
GHOD\HG�FRQWURO�EHFDXVH�RI�WKH�H[SRQHQWLDO�UDWH�RI�ZHHG�SRSXODWLRQ�LQFUHDVH��:LOOLDPV�������
6LPEHUORII� ������+DUULV� HW� DO�� ������� � (UDGLFDWLRQ� DOVR� RIWHQ� UHTXLUHV� FRRSHUDWLRQ� DFURVV� D�
QXPEHU� RI� JURXSV� ZLWK� GLIIHUHQW� LQWHUHVWV�� H�J��� GLIIHUHQW� ODQGRZQHUV� �6LPEHUORII� ��������
+DYLQJ�UHVRXUFHV�VXIILFLHQW�WR�IXQG�D�SURJUDPPH�WR�FRQFOXVLRQ��DQG�D�OHDG�DJHQF\�ZLWK�WKH�
PDQGDWH� WR� FDUU\� RXW� DOO� UHTXLUHG� SURFHGXUHV� DW� DOO� DIIHFWHG� VLWHV�� DUH� HVVHQWLDO� IDFWRUV� LQ�
VXFFHVVIXO�HUDGLFDWLRQ�SURJUDPPHV��0\HUV�HW�DO��������� �%HFDXVH�RI� WKH�H[SRQHQWLDO� UDWH�RI�
SRSXODWLRQ� LQFUHDVH�� XQQHFHVVDU\� GHOD\V� LQ� FRQWURO� FDQ� OHDG� WR� VXEVWDQWLDO� VHWEDFNV� LQ� WKH�
HUDGLFDWLRQ� SURJUHVV�� � (UDGLFDWLRQ� SURJUDPPHV� FDQ� EH� GHOD\HG� GXH� WR� FRQIOLFWV� RI� LQWHUHVW�
DULVLQJ�ZKHQ�D�VSHFLHV�LV�FRQVLGHUHG�ZHHG\�LQ�RQH�FRQWH[W�EXW�D�YDOXDEOH�UHVRXUFH�LQ�DQRWKHU�
�3DQHWWD�	�7LPPLQV��������
�
5HVWRUDWLRQ�
�
:HHGV�DUH�VXFK�EHFDXVH�WKH\�FDXVH�HFRORJLFDO�RU�HFRQRPLF�FRVWV�DV�D�UHVXOW�RI�WKHLU�SUHVHQFH���
7KH�JRDO�RI�HUDGLFDWLRQ�LV�WKHUHIRUH�WR�SUHYHQW�WKHVH�FRVWV���6RPHWLPHV�HUDGLFDWLRQ�RI�D�ZHHG�
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IDFLOLWDWHV�WKH�HQWU\�RI�DQRWKHU�XQZDQWHG�VSHFLHV�LQ�WKH�YRLG�OHIW�E\�LWV�UHPRYDO��0\HUV�HW�DO��
������ 6LPEHUORII� ������� � 6XFFHVVIXO� HUDGLFDWLRQ�PD\� UHTXLUH� UHYHJHWDWLRQ� RU� UHVWRUDWLRQ� RI�
VLWHV�WR�SUHYHQW�VXFK�VHFRQGDU\�ZHHGV�IURP�XVLQJ�WKH�RSSRUWXQLW\�FUHDWHG�E\�WKH�UHPRYDO�RI�
WKH�WDUJHW�ZHHG��0DFN�	�/RQVGDOH���������6XFK�UHYHJHWDWLRQ�FDQ�DOVR�UHGXFH�WKH�FKDQFHV�RI�
UHLQIHVWDWLRQ�RI�VLWHV�E\�WKH�WDUJHW�ZHHG�E\�PDNLQJ�WKHP�XQDYDLODEOH�IRU�VHHG�HVWDEOLVKPHQW��
�

��� 2EMHFWLYHV�

�
•� 5HYLHZ� WKH� SUREDEOH� HIIHFWLYHQHVV� RI� WKH� µ:3,� )RUHVWU\� 3LQXV� FRQWRUWD�

0DQDJHPHQW�3ODQ����������¶�IRU�.DULRL�)RUHVW��
•� 6XJJHVW�DOWHUQDWLYH�RU�DGGLWLRQDO�DFWLRQV�WKDW�ZLOO�LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�WKLV�

PDQDJHPHQW�SODQ��
�

��� 0HWKRGV�

�
7KH�PDQDJHPHQW�SODQ�ZDV�UHYLHZHG�ZLWK�UHVSHFW�WR�WKH���NH\�IDFWRUV�LGHQWLILHG�IRU�VXFFHVVIXO�
ZHHG� HUDGLFDWLRQ� �GHWHFWLRQ�� FRQWDLQPHQW�� H[WLUSDWLRQ�� FRPPLWPHQW�� DQG� UHVWRUDWLRQ����
5HOHYDQW�OLWHUDWXUHV�RQ�SODQW�HUDGLFDWLRQ�VWUDWHJLHV�DQG�3��FRQWRUWD�ELRORJ\�DQG�FRQWURO�ZHUH�
XVHG� WR� LQIRUP� RXU� DQDO\VLV�� � :H� VXSSOHPHQWHG� WKLV� UHYLHZ� ZLWK� DQ� LQVSHFWLRQ� RI� DUHDV�
FRQWDLQLQJ�3��FRQWRUWD�ZLWKLQ�.DULRL�)RUHVW�RQ����DQG����-XQH������DQG�GLVFXVVLRQV�RI� WKH�
SODQ�ZLWK�VWDII�RI�:3,�)RUHVWU\��
�

��� 5HVXOWV�

�
���� 6XPPDU\� RI� :3,� 3LQXV� FRQWRUWD� 0DQDJHPHQW� 3ODQ� ���������� �:3,� )RUHVWU\�

������
7KH�SODQ�VHWV�RXW� WR�SURYLGH�D�EDVLV�IRU�IXWXUH�PDQDJHPHQW�RI�3LQXV�FRQWRUWD�ZLWKLQ�.DULRL�
)RUHVW�� �:H� LGHQWLILHG� WKUHH� KLJK�OHYHO� JRDOV� RI� PDQDJHPHQW� GLVFXVVHG� DW� GLIIHUHQW� SRLQWV�
ZLWKLQ�WKH�GRFXPHQW��
�

•� $FKLHYH�]HUR�GHQVLW\�FRQWURO�RI�3��FRQWRUWD�ZLWKLQ�.DULRL�)RUHVW��S������
•� 5HGXFH�DQG�WKHQ�HOLPLQDWH�3��FRQWRUWD�VHHG�VSUHDG�ZLWKLQ�.DULRL�)RUHVW��S�����DQG�

RQWR�QHLJKERXULQJ�SURSHUWLHV��SS���������
•� %H� FRVW� HIIHFWLYH�� NHHS� ZLWKLQ� EXGJHW� FRQVWUDLQWV�� DQG� VHOO� DV� PXFK� IHOOHG� 3��

FRQWRUWD�ZRRG�DV�SRVVLEOH�WR�RIIVHW�FRVWV��S������
� �
7KH�SODQ�SXUSRUWV� WR�SURYLGH�D�EDVLV� IRU�PDQDJHPHQW� IURP�2FWREHU������ WR�2FWREHU��������
+RZHYHU��WKH�SODQ�GHWDLOV�DFWLRQV�RQO\�RYHU�D���\HDU�SHULRG������±������ZLWK�PRUH�³JHQHUDO�
GLUHFWLRQ´�JLYHQ�IRU�����±�����S�������,W�WKHUHIRUH�SURYLGHV�GLUHFWLRQ�IRU�RQO\���\HDUV�UDWKHU�
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WKDQ������7KH�SODQ�LV�WR�EH�UHYLHZHG�DQG�XSGDWHG�DW���\HDU�LQWHUYDOV�WR�VSHFLI\�DFWLYLWLHV�IRU�
WKH�QH[W���\HDU�SHULRG��
�
7R�DFKLHYH�LWV�REMHFWLYHV��WKH�SODQ�SULRULWLVHV�WKH�IROORZLQJ�DFWLRQV��
�
��� 7KH�SHULPHWHU� RI� WKH� IRUHVW� KDV� EHHQ� GLYLGHG� LQWR� �� ]RQHV�� VRXWKZHVW� ������ KD��� QRUWK�

������KD���DQG�HDVW�������KD����(DFK�\HDU�RQH�RI�WKHVH�]RQHV�ZLOO�EH�VXEMHFW�WR�³VXVWDLQHG�
FRQWURO´�� � :KDW� ³VXVWDLQHG� FRQWURO´� HQWDLOV� LV� QRW� VSHFLILHG� LQ� WKH� SODQ�� EXW� IURP�
GLVFXVVLRQV�ZLWK�:3,�VWDII�ZH�LQWHUSUHW�WKLV�WR�PHDQ�WKDW�WKH�DUHD�XQGHU�IRFXV�LQ�DQ\�\HDU�
ZLOO� EH� V\VWHPDWLFDOO\� VHDUFKHG� IRU� RXWOLHU� 3�� FRQWRUWD� VHHGOLQJV� DQG� WKHVH� ZLOO� EH�
GHVWUR\HG��H�J���SXOOHG�RXW�RU�FXW�DW�JURXQG�OHYHO��ZKHQ�IRXQG���7KLV�DFWLRQ�H[FOXGHV�FRUH�
LQIHVWDWLRQ�VLWHV���(DFK�RI�WKH�]RQHV�ZLOO�EH�LQFUHDVHG�DIWHU���\HDUV�WR�LQFOXGH�PRUH�RI�WKH�
WRWDO�IRUHVW�DUHD�XQWLO�E\������DOO�WKH�IRUHVW�LV�FRQWDLQHG�ZLWKLQ�RQH�RI�WKHVH�]RQHV��

��� 5HPRYH�VWDQGV�RI�µPDWXUH¶�3��FRQWRUWD�WUHHV�ZKHQ�³KDUYHVW�LV�FRVW�HIIHFWLYH�DQG�WUHHV�DUH�
RI� D� KDUYHVWDEOH� DJH´�� � 2I� WKHVH� VWDQGV�� SULRULWLVH� UHPRYDO� RI� µJUHHQ¶�3�� FRQWRUWD� RYHU�
µ\HOORZ¶�3��FRQWRUWD��RULJLQDOO\�SODQWHG�VWDQGV�RYHU� UHJHQHUDWHG�VWDQGV��KLJKHU�HOHYDWLRQ�
RU� ZLQG�SURQH� VLWHV� RYHU� ORZHU� HOHYDWLRQ� RU� OHVV� ZLQG\� VLWHV�� DQG� VLWHV� FORVHU� WR� WKH�
ERXQGDU\�RYHU�WKRVH�IXUWKHU�LQWR�WKH�LQWHULRU�RI�WKH�IRUHVW��

��� 5HPRYH� H[LVWLQJ�3�� FRQWRUWD� IURP� ZHWODQG� DUHDV� ZLWKLQ� WKH� IRUHVW� EHWZHHQ� ����� DQG�
������

��� 5HPRYH�3�� FRQWRUWD� IURP� D� ���P�ZLGH� VWULS� DURXQG� DOO� HGJHV� RI� EORFNV� RI�3�� UDGLDWD�
PL[HG�ZLWK�3��FRQWRUWD�WKDW�RFFXU�LQ�WKH�FHQWUH�RI�.DULRL�)RUHVW��

��� (VWDEOLVK� D� PRQLWRULQJ� UHJLPH� WR� PHDVXUH� VXFFHVV� �SS�� ��� ���� � ,Q� SDUWLFXODU�� PRQLWRU�
ZKHWKHU� WKH� 3�� FRQWRUWD� SRSXODWLRQ� ZLWKLQ� .DULRL� )RUHVW� DQG� LWV� VHHG� UDLQ� KDYH� EHHQ�
UHGXFHG�DV�D�UHVXOW�RI�DFWLRQV�XQGHUWDNHQ���'HWDLOV�RI�WKH�PRQLWRULQJ�SODQ�DUH�QRW�JLYHQ��

�
���� 'LVWULEXWLRQ�RI�3��FRQWRUWD�ZLWKLQ�.DULRL�)RUHVW�LQ������
)LYH� GLIIHUHQW� W\SHV� RI� KLJK�LQIHVWDWLRQ� DUHDV� FRQWDLQHG�3LQXV� FRQWRUWD� LQ� .DULRL� )RUHVW� LQ�
������)LJ������
�
��� 6WDQGV�SODQWHG�EHWZHHQ������DQG�������DSSUR[LPDWHO\����KD��)LJ������ �7KH�ODVW�SODQWHG�

VWDQG� RI� µJUHHQ¶� 3�� FRQWRUWD� LQ� FRPSDUWPHQW� ��� �DSSUR[LPDWHO\� ��� KD�� ZDV� UHFHQWO\�
KDUYHVWHG���2WKHU�UHPDLQLQJ�SODQWHG�VWDQGV�DUH�µ\HOORZ¶�3��FRQWRUWD�LQ�FRPSDUWPHQWV�����
����DQG�����$SSHQGL[�����

�
��� 6WDQGV� RI� µJUHHQ¶�3�� FRQWRUWD� DULVLQJ� IURP�ZLOGLQJ� VSUHDG� LQWR� ZHWODQG� DUHDV� �)LJ�� ���

$SSHQGL[� ���� � 7KHVH� RFFXU� PDLQO\� LQ� WKH� FHQWUH� RI� WKH� .DULRL� )RUHVW� (VWDWH�
�FRPSDUWPHQWV� ���� ���� ���� ���� ���� DQG� ����� � (VWLPDWHG� DUHD� RI�ZHWODQGV� FRQWDLQLQJ�3��
FRQWRUWD�LV�����KD��

�
��� 3XUH� VWDQGV�RI� µJUHHQ¶�3��FRQWRUWD� DULVLQJ� IURP�ZLOGLQJ� VSUHDG� LQWR�QRQ�ZHWODQG�DUHDV���

7KH�PDLQ�DUHD�RI�WKLV�W\SH�UHPDLQLQJ�LV�LQ�FRPSDUWPHQW�����DSSUR[LPDWHO\����KD��)LJ�����
$SSHQGL[� ���� �3�� FRQWRUWD� DOVR� RFFXUV� VFDWWHUHG� LQ� WKH� VFUXE�ZHVW� RI� FRPSDUWPHQW� ����
DOWKRXJK�PRVW�RI�WKLV�KDV�UHFHQWO\�EHHQ�SRLVRQHG��

�
��� $Q�DSSUR[LPDWHO\����KD�VWDQG�RI�3LQXV�QLJUD�DQG�3VHXGRVWXJD�PHQ]LHVLL��'RXJODV�ILU��LQ�

FRPSDUWPHQW� ��� DOVR� FRQWDLQV�3�� FRQWRUWD� WKDW� KDV� HQWHUHG� WKLV� VWDQG� WKURXJK�ZLOGLQJ�
VSUHDG��)LJ�����$SSHQGL[�����

�
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��� 7KH� ODUJHVW� DUHDV�RI�3��FRQWRUWD�RFFXU�PL[HG�ZLWK�VWDQGV�RI�3��UDGLDWD� DW�KLJK� WR�PLG�
HOHYDWLRQ�� �7KH�PDMRULW\�RI� WKHVH�DUHDV�ZHUH�SODQWHG�ZLWK�3��UDGLDWD�EHWZHHQ������DQG�
����� ZLWK� 3�� FRQWRUWD� HQWHULQJ� WKH� VWDQGV� WKURXJK� ZLOGLQJ� VSUHDG� DQG� HVWDEOLVKLQJ�
EHWZHHQ�WKH�URZV�RI�3��UDGLDWD���7KHVH�VWDQGV�FRPELQHG�WRWDO�DSSUR[LPDWHO\�����KD��)LJ��
���$SSHQGL[�����

�
)XUWKHU� 3�� FRQWRUWD� LQGLYLGXDOV� RFFXU� DV� LVRODWHG� WUHHV� RU� VHHGOLQJV� VFDWWHUHG� WKURXJKRXW�
.DULRL�)RUHVW���,Q�RXU�YLVLW�RI�-XQH�������ZH�QRWHG�D�IHZ�VXFK�VHHGOLQJV�DORQJ�URDG�FRUULGRUV�
DQG�VWUHDPEDQNV��
�
���� &RQVLGHUDWLRQ�RI�PDQDJHPHQW�SODQ�DJDLQVW�ZHHG�HUDGLFDWLRQ�SULQFLSOHV�
'HWHFWLRQ�
�
7KH�PDQDJHPHQW�SODQ�GRHV�QRW�VSHFLILFDOO\�GHWDLO�D�SURJUDPPH�RI�VXUYHLOODQFH�DQG�GHWHFWLRQ�
IRU�3��FRQWRUWD���$V�GLVFXVVHG�DERYH��KRZHYHU��ZH�LQWHUSUHW�WKH�VXVWDLQHG�FRQWURO�WKDW�ZLOO�EH�
XQGHUWDNHQ� ZLWKLQ� �� SHULPHWHU� EXIIHU� ]RQHV� RQ� D� ��\HDU� URWDWLRQ� WR� LQFOXGH� V\VWHPDWLF�
VHDUFKHV� IRU� WKLV� VSHFLHV�� DOWKRXJK� D� VHDUFK� PHWKRG� �H�J��� VHDUFKLQJ� RQ� JULGV�� WUDQVHFWV��
UDQGRP�ZDONV��RU� VRPH� IRUP�RI� VWUDWLILFDWLRQ�� LV�QRW� VSHFLILHG�� �7KHVH�EXIIHU� ]RQHV�ZLOO� EH�
JUDGXDOO\�LQFUHDVHG�XQWLO�E\������WKH\�FRYHU�WKH�HQWLUH�IRUHVW�� �+RZHYHU�� WKLV�LPSOLHV�WKDW�D�
VLJQLILFDQW� FHQWUDO� VHFWLRQ�RI� WKH� IRUHVW� ������ZLOO�QRW�EH� VXEMHFW� WR� VHDUFK�HIIRUW�XQWLO� WKDW�
WLPH���7KLV�SURYLGHV�D�ZLQGRZ�RI�RSSRUWXQLW\�IRU�QHZO\�HVWDEOLVKHG�VHHGOLQJV�WR�UHDFK�FRQLQJ�
DJH�EHIRUH�GHWHFWLRQ�ZLWKLQ�WKLV�DUHD��
�
3LQXV�FRQWRUWD�LV�D�SUHFRFLRXV�VHHGHU�ZLWK�VRPH�WUHHV�SURGXFLQJ�FRQHV�DV�HDUO\�DV���\HDUV�ROG�
DQG�PDQ\�WUHHV�E\���\HDUV�ROG��0LOOHU�	�(FUR\G�������%XUQV�HW�DO����������$V���\HDU�ROG�DQG�
VRPHWLPHV� ��\HDU�ROG� VHHGOLQJV� FDQ� EH� GLIILFXOW� WR� ILQG� GXULQJ� VXUYHLOODQFH�� UHSHDW�
VXUYHLOODQFH�DQG�FRQWURO�PRUH� WKDQ���\HDUV�DSDUW�JUHDWO\� LQFUHDVHV� WKH�FKDQFH� WKDW�VHHGOLQJV�
ZLOO�SURGXFH�VHHG�EHIRUH�UHPRYDO��%XUQV�HW�DO����������7KHUHIRUH��ZH�DJUHH�WKDW�DUHDV�ZLWKLQ�
.DULRL�)RUHVW� VKRXOG�EH� VHDUFKHG� IRU� QHZ� VHHGOLQJV�RI�3�� FRQWRUWD� HYHU\���\HDUV� WR� HQVXUH�
QHZ�UHFUXLWV�DUH�UHPRYHG�EHIRUH�WKH\�VHHG���+RZHYHU��WKH�ZKROH�IRUHVW�VKRXOG�EH�EURXJKW�LQWR�
WKLV� ��\HDU� URWDWLRQ� LPPHGLDWHO\�� WR� UHPRYH� WKH� RSSRUWXQLW\� IRU� XQGHWHFWHG� LQIHVWDWLRQV� WR�
HVWDEOLVK�DQG�UHDFK�FRQLQJ�DJH��
�
7KLV�SURJUDPPH�RI�VXUYHLOODQFH�VKRXOG�EH�FDUULHG�RXW�WR�IRFXV�VWUDWHJLFDOO\�RQ�DUHDV�DGMDFHQW�
WR� KLJK�LQIHVWDWLRQ� VLWHV�� SUHYLRXVO\� LQIHVWHG� VLWHV� �ZKHUH� VHHG� EDQNV� PD\� VWLOO� RFFXU��� DQG�
RSHQ�KDELWDW�LQ�ZKLFK�3��FRQWRUWD�LV�PRUH�OLNHO\�WR�HVWDEOLVK��H�J���RQ�URDGVLGHV��
�
&RQWDLQPHQW�
�
3LQXV�FRQWRUWD�SURGXFHV�DEXQGDQW�VPDOO������PP�ORQJ��������PP�ZLGH��ZLQG�GLVSHUVHG�VHHGV�
�0LOOHU� 	� (FUR\G� ������� � 6HHG� LV� PRVWO\� UHOHDVHG� IURP� FRQHV� LQ� DXWXPQ�� DOWKRXJK� VPDOO�
TXDQWLWLHV�RI�VHHG�UHPDLQ�LQ�FRQHV�XQWLO�WKH�IROORZLQJ�VSULQJ��/HGJDUG���������$�VWXG\�RQ�WKH�
FHQWUDO�3ODWHDX�REVHUYHG� WKDW�PRVW�3�� FRQWRUWD� VHHG�ZHUH� UHOHDVHG� LQ�0D\� �/HGJDUG���������
0RVW� VHHG� IDOOV�ZLWKLQ����P�RI� WKH�SDUHQW� WUHH� �6FKPLGW�	�$OH[DQGHU� ������� EXW� WKHUH� DUH�
UHFRUGV� RI� ZLOGLQJV� RFFXUULQJ� PDQ\� NLORPHWUHV� DZD\� IURP� VHHG� VRXUFHV� �XS� WR� ��� NP��
VXJJHVWLQJ�YHU\�ORQJ�GLVWDQFH�GLVSHUVDO��/HGJDUG��������
�
&UHPHU��������H[DPLQHG�WKH�GLVSHUVDO�FKDUDFWHULVWLFV�RI�3��FRQWRUWD�VHHG�DQG�GHWHUPLQHG�LWV�
WHUPLQDO�YHORFLW\�DW�����PLOHV�SHU�KRXU�������NP�SHU�KRXU����7KLV�YDOXH�DOORZV�SUHGLFWLRQ�RI�
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WKH�GLVWDQFH�RI�GLVSHUVDO�JLYHQ�WKH�ZLQG�YHORFLW\�DQG�KHLJKW�DW�ZKLFK�WKH�VHHG�LV�UHOHDVHG���)RU�
H[DPSOH��3��FRQWRUWD�VHHGV�UHOHDVHG�DW����P�KHLJKW�LQ�����NP�SHU�KRXU�ZLQGV�DUH�SUHGLFWHG�WR�
WUDYHO�����NP��&UHPHU�������� �$LU� WXUEXOHQFH��DQG�SDUWLFXODUO\�XSGUDIWV��FRXOG�VXEVWDQWLDOO\�
LQFUHDVH�WKLV�GLVWDQFH��
�
6WURQJ�ZLQGV� DUH� D� IHDWXUH� RI� WKH� FOLPDWH� RI� WKH�5XDSHKX� DUHD�� FRPPRQO\� UHFRUGHG� LQ� WKH�
PRXQWDLQV� DW� ��±����NP�SHU� KRXU��ZLWK� JXVWV� XS� WR� ���� NP�SHU� KRXU� �3RWWRQ�������� �7KH�
SUHYDLOLQJ� ZLQG� LV� ZHVWHUO\� ZLWK� JDOH� IRUFH� ZLQGV� EORZLQJ� DERXW� ���� RI� WKH� WLPH� LQ� WKH�
PRXQWDLQV� �7KRPSVRQ� ������� �:LQG� VWURQJ� HQRXJK� WR� EORZ� GRZQ� WUHHV� LV� NQRZQ� WR� EH� D�
FRPPRQ�IDFWRU� LQ� WKH� IRUHVW�G\QDPLFV�RI�QHDUE\� LQGLJHQRXV� IRUHVWV� �/XVN�	�2JGHQ���������
7KHUHIRUH��ZLQGV�WKDW�FRXOG�GLVSHUVH�3��FRQWRUWD�VHHG�DFURVV�WKH�HDVWHUQ�ERXQGDU\�RI�.DULRL�
)RUHVW�RFFXU�UHJXODUO\��
�
3��FRQWRUWD� LV�D�VKDGH�LQWROHUDQW�VSHFLHV�ZLWK�VHHGOLQJV�HVWDEOLVKLQJ�EHVW�RQ�EDUH�VRLO�DQG�LQ�
RSHQ�YHJHWDWLRQ�W\SHV��H�J���WXVVRFNODQG��RSHQ�VKUXEODQG��%XUQV�HW�DO��������/HGJDUG���������
$V� WKH�ZHVWHUQ�ERXQGDU\�RI�.DULRL�)RUHVW� �)LJ�����DEXWV�GHQVH� LQGLJHQRXV� IRUHVW�ZKLOVW� WKH�
QRUWKHUQ�DQG�HDVWHUQ�ERXQGDULHV�DEXW�RSHQ�SDVWXUH�RU� WXVVRFNODQGV�� WKHUH� LV� D�PXFK�JUHDWHU�
SUREDELOLW\�DQG�WKUHDW�RI�3��FRQWRUWD�VSUHDG�WR�WKH�HDVW�DQG�QRUWK�RI�.DULRL�)RUHVW�WKDQ�WR�WKH�
ZHVW��
�
$OWKRXJK� WKHVH� FRQVLGHUDWLRQV� VXJJHVW� WKDW� WKH� SUHVHQFH� RI� DQ\� FRQLQJ�3�� FRQWRUWD� ZLWKLQ�
.DULRL�)RUHVW�FDQ�OHDG�WR�VHHG�GLVSHUVDO�ZLWKLQ�WKH�IRUHVW�LWVHOI�DQG�RQ�WR�DGMDFHQW�ODQG�XQGHU�
H[WUHPH�ZHDWKHU�FRQGLWLRQV��VWUDWHJLHV�WR�UHGXFH�VHHG�GLVSHUVDO�XQGHU�PRUH�QRUPDO�FRQGLWLRQV�
ZRXOG�EH�WR�ILUVW�UHPRYH�FRQLQJ�VWDQGV�QHDUHVW�WR�WKH�HDVWHUQ�ERXQGDU\��WKHUHIRUH�LQFUHDVLQJ�
WKH� GLVWDQFH� VHHGV� QHHG� WR� WUDYHO� WR� UHDFK� DGMDFHQW�� YXOQHUDEOH� ODQG� GRZQZLQG��� UHPRYH�
FRQLQJ�VWDQGV�DW�KLJKHVW�HOHYDWLRQV��IUHTXHQF\�DQG�LQWHQVLW\�RI�ZLQG�LQFUHDVHV�ZLWK�HOHYDWLRQ��
RU�µWDNH�RII�VLWHV¶��/HGJDUG��������DQG�WR�UHPRYH�VWDQGV�RI�ODUJHU��WDOOHU�WUHHV�EHIRUH�VPDOOHU��
VKRUWHU� WUHHV� �DVVXPLQJ� ODUJHU� WUHHV� SURGXFH�PRUH� VHHGV� DQG� WDOOHU� WUHHV� UHOHDVH� VHHGV� IURP�
KLJKHU� VR� WKH\� FDQ� WUDYHO� IXUWKHU��� � 7KH� PDQDJHPHQW� SODQ� GRHV� UHFRJQLVH� PRVW� RI� WKHVH�
SULRULWLHV��
�
([SHULHQFH�RQ�ZHHG�FRQWDLQPHQW�QRWHG�DERYH� �VHFWLRQ������DOVR�HPSKDVLVHV� WKH�EHQHILWV�RI�
FRQWUROOLQJ�RXWOLHU�SRSXODWLRQV�DQG�UHGXFLQJ�WKH�QXPEHUV�RI�FRQWURO�IRFL��0DFN�	�/RQVGDOH�
������� � 7KLV� SULQFLSOH� DOVR� QHHGV� WR� EH� HQFDSVXODWHG� LQ� WKH�PDQDJHPHQW� SODQ� E\� WDUJHWLQJ�
UHPRYDO� RI� WKH� VPDOOHVW� FRQLQJ� VWDQGV� E\� DUHD� HDUOLHU� WKDQ� ODUJHU� VWDQGV�� � 7KH� ODUJHVW�
SRSXODWLRQ�RI�3��FRQWRUWD�UHPDLQLQJ�LV�WKDW�PL[HG�ZLWK�3��UDGLDWD�LQ�WKH�FHQWUH�RI�WKH�IRUHVW�
�FRPSDUWPHQWV�������������DQG�����DQG��E\�WKLV�SULQFLSOH��WKLV�VKRXOG�EH�WUHDWHG�ODVW��
�
7KH�SODQ�WR�UHPRYH�3��FRQWRUWD�IURP�D����P�VWULS�DURXQG�WKH�HGJH�RI�WKH�FHQWUDO�3��UDGLDWD�3��
FRQWRUWD�VWDQGV�LV�D�VWUDWHJ\�GHVLJQHG�WR�UHGXFH�3��FRQWRUWD�VHHG�GLVSHUVDO�IURP�WKHVH�VWDQGV�
XQWLO�KDUYHVW�SODQQHG�IRU������DQG��������7KLV�VWUDWHJ\�DVVXPHV�WKDW�����3��FRQWRUWD�RFFXUULQJ�
!����P�IURP�D�ERXQGDU\�ZLOO�QRW�GLVSHUVH�VHHG�IXUWKHU�WKDQ�WKLV�HGJH������WKDW�WKH�3��UDGLDWD�
ZLOO�JURZ�WDOOHU�WKDQ�WKH�3��FRQWRUWD�WKHUHIRUH�VXSSUHVVLQJ�LW�DQG�IRUPLQJ�DQ�XSSHU�FDQRS\�VR�
WKDW� WKH�3��FRQWRUWD� DUH�SURWHFWHG� IURP�ZLQG� �VHHG�GLVSHUVDO�GLVWDQFH� LV�GHSHQGHQW�RQ�ZLQG�
YHORFLWLHV�H[SHULHQFHG��1DWKDQ�	�0XOOHU�/DQGDX��������DQG�����WKDW�FRPSHWLWLRQ�ZLWK�WKH�3��
FRQWRUWD�VWLOO�DOORZV�3��UDGLDWD�WR�JURZ�WR�KDUYHVWDEOH�DJH�ZLWKLQ�WKH�WLPH�IUDPH�HQYLVDJHG����
�
7KLV�VWUDWHJ\�LV�H[SHULPHQWDO�DQG�WKHUH�DUH�QR�GDWD�DYDLODEOH�WR�DVVHVV�ZKHWKHU� WKLV�VWUDWHJ\�
ZRXOG�EH�HIIHFWLYH��DQG�LQ�SDUWLFXODU�� WKDW� WKH�DVVXPSWLRQV�OLVWHG�DERYH�DUH�YDOLG�� �(YLGHQFH�
RQ�ZKLFK�WR�DVVHVV�WKLV�VWUDWHJ\�FRXOG�EH�JDWKHUHG�WKURXJK�����VWXG\LQJ�VHHG�GLVSHUVDO��XVLQJ�
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VHHG� WUDSV�� IURP�IRUHVW� HGJHV� IURP�ZKLFK�3��FRQWRUWD�KDV�EHHQ� UHPRYHG� WR�GLIIHUHQW�EXIIHU�
ZLGWKV��DQG�����HVWDEOLVKLQJ�SHUPDQHQW�IRUHVW�SORWV�WR�LQYHVWLJDWH�WKH�FRPSHWLWLRQ�DQG�JURZWK�
RI�3��UDGLDWD�DQG�3��FRQWRUWD�LQ�WKHVH�VWDQGV��
�
$VVXPLQJ� WKDW� WKLV� VWUDWHJ\� PD\� EH� HIIHFWLYH�� SRVVLEOH� UHILQHPHQWV� WR� WKLV� PRGHO� ZRXOG�
LQFOXGH� ���� FUHDWLQJ� GHHSHU� EXIIHUV� DW� HDVWHUQ� ERXQGDULHV� WKDQ� ZHVWHUQ� WR� UHFRJQLVH� WKH�
SUHGRPLQDQW� ZHVWHUO\� DLUIORZ� DFURVV� .DULRL� )RUHVW�� ���� NLOOLQJ� WKRVH� 3�� FRQWRUWD� JURZLQJ�
FORVHVW� WR�3�� UDGLDWD� LQGLYLGXDOV� WR� UHGXFH� DQ\� FRPSHWLWLYH� HIIHFW� DQG� IDFLOLWDWH�3�� UDGLDWD�
GRPLQDQFH��
�
7KH� PDQDJHPHQW� SODQ� VKRXOG� DOVR� HYDOXDWH� WKH� ULVN� RI� UHLQYDVLRQ� RI� 3�� FRQWRUWD� IURP�
QHLJKERXULQJ� ODQG� RQ� WR� .DULRL� )RUHVW�� � &RQWLQXHG� UHSUHVHQWDWLRQ� RQ� WKH� 3�� FRQWRUWD�
&RRUGLQDWLQJ�&RPPLWWHH��DV�UHFRPPHQGHG�LQ�WKH�PDQDJHPHQW�SODQ��ZRXOG�KHOS�LGHQWLI\�DQ\�
ULVNV�WKDW�FRXOG�RFFXU�DQG�DVVLVW�QHLJKERXUV�LQ�FRQWURO�ZKHUH�SUDFWLFDO��
�
([WLUSDWLRQ�
�
7KH� PDQDJHPHQW� SODQ� GRHV� QRW� VWLSXODWH� LWV� SURSRVHG� PHWKRG� RI� 3�� FRQWRUWD� FRQWURO���
+RZHYHU��FRQYHQWLRQDO�FRQWURO�RFFXUV�E\�HLWKHU�KDQG�SXOOLQJ�VHHGOLQJV�RU�FXWWLQJ�DGXOW�WUHHV�
DW�JURXQG�OHYHO��RU�DW� OHDVW�EHORZ�WKH�ERWWRP�ZKRUO�RI�EUDQFKHV���DQG�RXU�FRQWDFW�ZLWK�:3,�
VWDII� VXJJHVWV� WKHVH� WHFKQLTXHV� ZLOO� FRQWLQXH� WR� EH� XVHG� DW� .DULRL�� � 7KH� VWUDWHJLF� XVH� RI�
KHUELFLGHV�� HLWKHU� LQMHFWHG� LQWR� WUHHV� RU� DHULDOO\� DSSOLHG�� FRXOG� EH� FRQVLGHUHG� IRU� SDUWLFXODU�
DUHDV��H�J���LQ�FRPSDUWPHQW�����ZKHUH�D�PDWXUH�VWDQG�RI�3��FRQWRUWD� LV�LVRODWHG�IURP�FXUUHQW�
SURGXFWLRQ�VWDQGV�RI�RWKHU�VSHFLHV��
�
7KH�OHQJWK�RI�WLPH�VHHG�UHPDLQV�LQ�WKH�VHHG�EDQN�LV�DQ�LQGLFDWRU�RI�KRZ�RIWHQ�VLWHV�RQ�ZKLFK�
3��FRQWRUWD�KDV�EHHQ�UHPRYHG�QHHG�WR�EH�UHYLVLWHG���,Q�1HZ�=HDODQG��WULDOV�RI�3��FRQWRUWD�VHHG�
ORQJHYLW\�KDYH�VKRZQ�WKDW�PRVW�VHHG�JHUPLQDWHV� LQ�WKH�ILUVW�\HDU�IROORZLQJ�UHOHDVH��ZLWK�QR�
VHHG� JHUPLQDWLQJ� DIWHU� WKH� IRXUWK� \HDU� �/HGJDUG� ������� � 7KHUHIRUH�� VLWHV� IURP� ZKLFK� 3��
FRQWRUWD�LV�UHPRYHG�ZLOO�UHTXLUH�UHYLVLWLQJ�WR�HQVXUH�WKDW�VHHGOLQJV�JHUPLQDWLQJ�IURP�WKH�VHHG�
EDQN�GR�QRW�UHDFK�FRQLQJ�DJH���7KH�SURSRVHG���\HDU�URWDWLQJ�SURJUDPPH�RI�VXUYHLOODQFH�ZLOO�
DGHTXDWHO\�FRYHU�WKLV�QHHG��ZLWK�DUHDV�IURP�ZKLFK�3��FRQWRUWD�KDV�EHHQ�UHPRYHG�VSHFLILFDOO\�
WDUJHWHG�IRU�GHWDLOHG�LQVSHFWLRQ��
�
&RPPLWPHQW�
�
7KH�PDQDJHPHQW�SODQ� LV�SHUVLVWHQWO\�FRQGLWLRQDO�ZLWK� UHJDUG� WR� WKH�FRPPLWPHQW�RI�:3,� WR�
XQGHUWDNH�WKH�HUDGLFDWLRQ�PHDVXUHV�SURSRVHG���,W�VWLSXODWHV�WKDW�KDUYHVW�RI�PDWXUH�VWDQGV�ZLOO�
RQO\� RFFXU� ³DV� HFRQRPLF� FRQGLWLRQV� DOORZ´�� DQG� RWKHU� IRUPV� RI� DFWLYLW\�� H�J��� VXVWDLQHG�
PDLQWHQDQFH� FRQWURO�� ZLOO� RQO\� RFFXU� ³DV� EXGJHW� DOORZV´�� � 7KLV� SXUSRUWV� WR� UHFRJQLVH� WKH�
XQFHUWDLQWLHV� RI� EXGJHWLQJ� ZLWKLQ� D� FRPPHUFLDO� HQYLURQPHQW�� EXW� GRHV� QRW� UHFRJQLVH� WKH�
LQFUHDVHG�ORQJ�WHUP�FRVWV�RI�FRQWURO�WKDW�DULVH�DV�D�UHVXOW�RI�GHOD\V�RU�LQWHUUXSWLRQV�LQ�VXFK�D�
FRQWURO�SURJUDPPH��+DUULV�HW�DO����������7KH�LQWHUUXSWLRQ�LQ�3��FRQWRUWD�FRQWURO�LQ�WKH�����V�
WKDW�DOORZHG�WKH�LQYDVLRQ�RI� WKH�3��UDGLDWD�VWDQGV�ZLWK�ZLOGLQJV�QRZ�IRUP�WKH�PRVW�VHULRXV�
DQG� FRVWO\� LQIHVWDWLRQ� UHPDLQLQJ� LQ� .DULRL� )RUHVW�� � 7KH� PDQDJHPHQW� SODQ� DOVR� GRHV� QRW�
UHFRJQLVH� WKH� DGGLWLRQDO� FRVWV� QHLJKERXULQJ� ODQGRZQHUV� ZLOO� IDFH� DV� D� UHVXOW� RI� GHOD\V� LQ�
FRQWUROOLQJ� 3�� FRQWRUWD� ZLWKLQ� .DULRL� )RUHVW� WKURXJK� KDYLQJ� WR� SURORQJ� WKHLU� RZQ� FRQWURO�
SURJUDPPHV�DV�D�UHVXOW�RI�FRQWLQXHG�VHHG�GLVSHUVDO�IURP�WKHUH���:H�XUJH�:3,�WR�WDNH�D�OHVV�
FRQGLWLRQDO�FRPPLWPHQW�WR�3��FRQWRUWD�FRQWURO�ZLWKLQ�.DULRL�)RUHVW��
�
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:3,� VWLOO� UHFRJQLVH�3�� FRQWRUWD� DV� D� UHVRXUFH� UDWKHU� WKDQ� D�ZHHG�� VR� WKHUH� LV� SRWHQWLDO� IRU�
FRQIOLFW�RI�LQWHUHVW���5HPRYDO�RI�VWDQGV�PD\�EH�GHOD\HG�LI�QR�PDUNHW�H[LVWV�DW�WKDW�WLPH���:H�
VXJJHVW� WKDW� DQ� HFRQRPLF� DQDO\VLV� EH� FRPPLVVLRQHG� WR� FRPSDUH� WKH� FRPPHUFLDO� JDLQV� LQ�
KDUYHVWLQJ�3��FRQWRUWD�IRU�VDOH�DV�KRJ�IXHO��ILUHZRRG�RU�WLPEHU�DJDLQVW�WKH�LQFUHDVHG�FRVWV�RI�
ZLOGLQJ�FRQWURO�FDXVHG�E\�DQ\�GHOD\V� LQ� WKDW�KDUYHVWLQJ�� �)LQDQFLDO�PRGHOV� VLPLODU� WR� WKRVH�
XVHG�LQ�+DUULV�HW�DO���������PD\�EH�XVHIXO���&XWWLQJ�PDWXUH�3��FRQWRUWD�WR�ZDVWH�PD\�SURYH�WR�
EH�WKH�PRVW�HFRQRPLFDOO\�YLDEOH�RSWLRQ��
�
$OWKRXJK� ODQGRZQHUV�QHHG� WR�EH� UHVSRQVLEOH� IRU�ZHHGV� H[LVWLQJ�RQ� WKHLU� RZQ�SURSHUW\�� WKH�
VFDOH� RI� WKH� 3�� FRQWRUWD� LQIHVWDWLRQ� ZLWKLQ� .DULRL� )RUHVW� DQG� WKH� DGYHUVH� LQIOXHQFH� WKLV�
LQIHVWDWLRQ�KDV�RQ�QHLJKERXULQJ�ODQGV�VXJJHVWV�WKDW�VXSSRUW�DQG�DVVLVWDQFH�IURP�WKH�5HJLRQDO�
&RXQFLO�DQG�RWKHU�VWDNHKROGHUV�VKRXOG�EH�FRQVLGHUHG��
�
5HVWRUDWLRQ�
�
0DQDJHPHQW� RQ� VLWHV� IURP�ZKLFK�3�� FRQWRUWD� LV� UHPRYHG� FRXOG� LQFOXGH� UHYHJHWDWLRQ�ZLWK�
GHVLUDEOH�VSHFLHV��QRQ�SODQWDWLRQ��WR�SUHYHQW�VXEVHTXHQW�LQYDVLRQ�E\�RWKHU�ZHHG�VSHFLHV��RU�WR�
PDNH� WKH�VLWHV� OHVV�VXVFHSWLEOH� WR� UHLQYDVLRQ�E\�3��FRQWRUWD� �3��FRQWRUWD� UHTXLUHV�KLJK� OLJKW�
FRQGLWLRQV� WR� LQYDGH��� �7KH�PDQDJHPHQW�SODQ�GRHV�QRW�EXW�SRVVLEO\� FRXOG� LQGLFDWH� VLWHV� RQ�
ZKLFK�SDUWLFXODU�YHJHWDWLRQ�PDQDJHPHQW�FRXOG�RFFXU�WR�DFKLHYH�WKHVH�HQGV��
�

��� &RQFOXVLRQV�

�
:H�FRQFOXGH� WKDW� WKH�PDQDJHPHQW�SODQ� LQFOXGHV�PDQ\�DFWLRQV� WKDW�ZLOO� UHGXFH�3��FRQWRUWD�
DEXQGDQFH�DQG�VSUHDG�ZLWKLQ�.DULRL�)RUHVW�DQG�QHLJKERXULQJ�DUHDV��DQG�SURYLGHV�DQ�H[FHOOHQW�
IRXQGDWLRQ�� � ,W� HVWDEOLVKHV� D� ��\HDU� URWDWLRQ� IRU� GHWHFWLQJ� DQG� UHPRYLQJ� QHZO\� HVWDEOLVKHG�
VHHGOLQJV� DQG� LQIHVWDWLRQV�RYHU�PRVW�RI�.DULRL�)RUHVW�� �7KLV� LV� DQ�DSSURSULDWH� WLPHIUDPH� WR�
HQVXUH� QHZ� UHFUXLWV� DUH� UHPRYHG� EHIRUH� WKH\� VHHG�� DQG� WR� GHSOHWH� WKH� VHHG� EDQN�� � ,W� DOVR�
SULRULWLVHV� UHPRYDO� ILUVW� RI�PDWXUH� VWDQGV� WKDW� SRVH� WKH� JUHDWHVW� ULVN�RI� SURGXFLQJ� VHHG� WKDW�
PD\�GLVSHUVH� ORQJ�GLVWDQFHV�� L�H�� WKRVH�DW�KLJKHVW�HOHYDWLRQ��RQ� WKH�ZLQGLHVW�VLWHV��FORVHVW� WR�
ERXQGDULHV�� DQG� µJUHHQ´� 3�� FRQWRUWD� RYHU� µ\HOORZ¶� 3�� FRQWRUWD�� � 7KH� PDQDJHPHQW� SODQ�
UHFRJQLVHV�WKH�LPSRUWDQFH�RI�ZHWODQGV�E\�SULRULWLVLQJ�UHPRYDO�RI�3��FRQWRUWD�IURP�WKRVH�DUHDV�
HDUO\��DQG�DOVR�UHFRJQLVHV�WKH�LPSRUWDQFH�RI�HVWDEOLVKLQJ�D�PRQLWRULQJ�SURJUDPPH�WR�PHDVXUH�
WKH�SURJUHVV�RI�WKH�FRQWURO�DFWLYLWLHV��
�
7KH�PDQDJHPHQW�SODQ��KRZHYHU��FRXOG�EH�LPSURYHG�LQ�D�QXPEHU�RI�DUHDV���,W�ZDV�GLIILFXOW�WR�
LGHQWLI\�WKH�VSHFLILF�JRDOV�RI�WKH�SODQ�DV�WKH\�ZHUH�GLVSHUVHG�WKURXJKRXW��DQG�WKHVH�VKRXOG�EH�
FOHDUO\�VWDWHG�DW� WKH�VWDUW�� �7KHUH�ZHUH�DOVR�QR�VSHFLILF� WLPH�UHODWHG�PLOHVWRQHV�IRU� WKH�SODQ��
SDUWLFXODUO\�LQ�WHUPV�RI�ZKLFK�LQIHVWDWLRQV�ZRXOG�EH�UHPRYHG�DQG�ZKHQ�� �$OWKRXJK�PRVW�RI�
WKH�IRUHVW�ZRXOG�EH�VXUYH\HG�IRU�UHPRYDO�RI�QHZ�UHFUXLWV�RQ�D���\HDU�F\FOH��D�FHQWUDO�SRUWLRQ�
RI� WKH� IRUHVW� ZRXOG� QRW� EH� FRPSOHWHO\� SDUW� RI� WKLV� VXUYHLOODQFH� IRU� DW� OHDVW� �� \HDUV�� � 7KLV�
SURYLGHV� DQ� XQQHFHVVDU\� RSSRUWXQLW\� IRU� QHZ� LQIHVWDWLRQV� WR� HVWDEOLVK�� � 7KH� VXUYHLOODQFH�
VKRXOG�DOVR�EH�VWUDWHJLF� LQ� ILUVW� VHDUFKLQJ� ORFDWLRQV�ZKHUH�3��FRQWRUWD� DUH�PRVW� OLNHO\� WR�EH�
IRXQG��H�J���VLWHV�RI�SUHYLRXV�LQIHVWDWLRQV��VLWHV�GRZQZLQG�RI�UHPDLQLQJ�LQIHVWDWLRQV��DQG�RSHQ�
KDELWDW�PRVW� VXLWDEOH� IRU�3�� FRQWRUWD� VHHGOLQJ� HVWDEOLVKPHQW�� � ,Q� WKH�SULRULWLVDWLRQ�RI�ZKLFK�
LQIHVWDWLRQV�WR�WDUJHW�ILUVW�IRU�UHPRYDO��WKH�UHPRYDO�RI�RXWO\LQJ�SRSXODWLRQV�DQG�VLWHV�FORVH�WR�
WKH�HDVWHUQ�ERXQGDU\�VKRXOG�DOVR�EH�LQFOXGHG�DV�IDFWRUV�DORQJ�ZLWK�WKRVH�DOUHDG\�LGHQWLILHG��
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7KH� PHDVXUHV� VXJJHVWHG� WR� FRQWDLQ� 3�� FRQWRUWD� VHHG� GLVSHUVDO� IURP� WKH� FHQWUDO� ODUJH� 3��
UDGLDWD�3�� FRQWRUWD� VWDQGV� DUH� D�QRYHO� DSSURDFK� DQG�ZH�GR�QRW� KDYH� DQ\�GDWD� RQ�ZKLFK� WR�
DVVHVV�WKHLU�SRVVLEOH�HIIHFWLYHQHVV���7KH�PDQDJHPHQW�SODQ�FRXOG�LQFOXGH�WKH�HVWDEOLVKPHQW�RI�
PRQLWRULQJ�WR�SURYLGH�WKHVH�GDWD�E\�PHDVXULQJ�VHHG�GLVSHUVDO�IURP�IRUHVW�HGJHV�DW�ZKLFK�3��
FRQWRUWD� KDV� EHHQ� UHPRYHG� WR� GLIIHUHQW� GHSWKV�� DQG� IROORZLQJ� WKH� HIIHFWV� RI� FRPSHWLWLRQ�
EHWZHHQ�3��UDGLDWD�DQG�3��FRQWRUWD�RQ�JURZWK�XVLQJ�UHSHDWHG�PHDVXUH�SHUPDQHQW�SORWV��
�
$OWKRXJK�HVWDEOLVKPHQW�RI�D�PRQLWRULQJ�SURJUDPPH�LV�VXJJHVWHG��QR�GHWDLOV�DUH�JLYHQ�RI�KRZ�
WKLV�PLJKW�SURFHHG���0RQLWRULQJ�FRXOG�EH�LQFRUSRUDWHG�DV�SDUW�RI�WKH�VXUYHLOODQFH�DQG�FRQWURO�
DFWLYLW\�RQ�D���\HDU�F\FOH���'XULQJ�WKLV�RSHUDWLRQ��VLWHV�ZKHUH�QHZ�LQGLYLGXDOV�DUH�GLVFRYHUHG�
ZRXOG�EH� ORFDWHG�XVLQJ�*36�DQG�WKH�QXPEHU�RI�VHHGOLQJV�RU� WUHHV�FRXQWHG�� �3URJUHVV�FRXOG�
WKHQ�EH�UHSRUWHG�LQ�WHUPV�RI�QXPEHUV�RI�LQGLYLGXDOV�HQFRXQWHUHG�SHU�PDQ�KRXU�VHDUFK�HIIRUW�
SHU�XQLW�DUHD��
�
7KHUH� DUH� WZR� IXUWKHU� DVSHFWV� RI� FRQWURO� RI� 3�� FRQWRUWD� WKDW� DUH� QRW� FRYHUHG� E\� WKH�
PDQDJHPHQW� SODQ�� � )LUVW�� DQ\� ULVNV� RI� UHLQIHVWDWLRQ� IURP� QHLJKERXULQJ� SURSHUWLHV� DUH� QRW�
LGHQWLILHG�� � $UH� WKHUH� DQ\�3�� FRQWRUWD� VWDQGV� RQ� DGMDFHQW� ODQG� WKDW� FRXOG� VHHG� LQWR� .DULRL�
)RUHVW�DQG�FRXOG�WKHVH�EH�FRQWUROOHG"��6HFRQG��RQFH�LQIHVWDWLRQV�DUH�UHPRYHG��DUH� WKHUH�DQ\�
VLWHV�ZKHUH�DSSURSULDWH�UHYHJHWDWLRQ�FRXOG�RFFXU�WKDW�ZRXOG�UHGXFH�WKH�RQJRLQJ�ULVN�RI�WKHVH�
VLWHV�EHLQJ�UHLQIHVWHG�E\�3��FRQWRUWD�RU�RWKHU�ZHHGV"�
�
)LQDOO\�� DOWKRXJK� WKH� DPRXQW� RI� FRQWURO� HIIRUW� WKDW� FDQ� EH� H[SHQGHG� SHU� \HDU� LV� REYLRXVO\�
VXEMHFW� WR� DYDLODEOH� UHVRXUFHV�� ZH� HPSKDVLVH� WKDW� VLJQLILFDQW� EHQHILWV� DQG� VDYLQJV� ZRXOG�
DFFUXH� WR� :3,� )RUHVWU\�� QHLJKERXULQJ� ODQGRZQHUV�� DQG� +RUL]RQV� 5HJLRQDO� &RXQFLO� LQ�
FDUU\LQJ� RXW� FRQWURO� PHDVXUHV� IRU� 3�� FRQWRUWD� DV� HDUO\� DV� SRVVLEOH�� � $Q� HFRQRPLF� VWXG\�
FRPSDULQJ�UHODWLYH�FRVWV�RI�GLIIHUHQW�FRQWURO�VFHQDULRV�FRXOG�TXDQWLI\�WKHVH�EHQHILWV��
�

��� 5HFRPPHQGDWLRQV�

�
:H� UHFRPPHQG� WKDW� :3,� )RUHVWU\� UHYLVH� WKH� SURSRVHG� PDQDJHPHQW� SODQ� WR� VSHFLILFDOO\�
FRQVLGHU� VWUDWHJLHV� IRU� GHWHFWLRQ�� FRQWDLQPHQW�� H[WLUSDWLRQ�� FRPPLWPHQW�� DQG� UHVWRUDWLRQ���
6SHFLILF�UHFRPPHQGDWLRQV�DUH��

•� 3URYLGH�D�FOHDU�VWDWHPHQW�RI�JRDOV�DQG�HVWDEOLVKPHQW�RI�VSHFLILF�PLOHVWRQHV�ZLWKLQ�
WKH�PDQDJHPHQW�SODQ��

•� ,QFOXGH� WKH� HQWLUH� IRUHVW�ZLWKLQ� WKH� ��\HDU� GHWHFWLRQ� DQG� FRQWURO� SURJUDPPH� IRU�
QHZO\� HVWDEOLVKHG� VHHGOLQJV� LPPHGLDWHO\�� DQG� GHVLJQ� WKLV� SURJUDPPH� WR�
FRQFHQWUDWH�VWUDWHJLFDOO\�RQ�KLJK�ULVN�VLWHV��DQG�WR�PRQLWRU�SURJUHVV��

•� 3ULRULWLVH� VWDQGV� DW� KLJK� DOWLWXGH�� RQ� ZLQG\� VLWHV�� QHDU� WKH� HDVWHUQ� ERXQGDU\��
RXWO\LQJ�VWDQGV��DQG�µJUHHQ¶�3��FRQWRUWD�ILUVW�IRU�UHPRYDO��

•� &DUU\�RXW� WKH� SODQQHG� UHPRYDO� RI�3�� FRQWRUWD� DURXQG� WKH� HGJH�RI� WKH� FHQWUDO�3��
UDGLDWD�3�� FRQWRUWD� VWDQGV� EXW� LQFUHDVH� WKH� GHSWK� RI� WKH� EXIIHU� RQ� WKH� HDVWHUQ�
ERXQGDULHV� RI� WKHVH� VWDQGV�� DQG� HVWDEOLVK� D� PRQLWRULQJ� VWXG\� VR� WKDW� LWV�
HIIHFWLYHQHVV�FDQ�EH�DVVHVVHG��

•� ,GHQWLI\�DQ\�VWDQGV�RI�3��FRQWRUWD�RQ�QHLJKERXULQJ� ODQG� WKDW�PD\�SRVH�D� ULVN�RI�
UHLQIHVWDWLRQ�RI�.DULRL�)RUHVW�DQG�QHJRWLDWH�WKHLU�UHPRYDO��

•� &RQVLGHU�XVH�RI�KHUELFLGH�WR�FRQWURO�VWDQGV�RI�3��FRQWRUWD�LQ�FRPSDUWPHQW�����
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•� &DUU\� RXW� DQ� HFRQRPLF� VWXG\� FRPSDULQJ� UHODWLYH� FRVWV� RI� GLIIHUHQW� FRQWURO�
VFHQDULRV�LQFOXGLQJ�FXWWLQJ�3��FRQWRUWD�WR�ZDVWH��

•� 6WDNHKROGHUV� VKRXOG�H[SORUH�ZKHWKHU�FRRSHUDWLYH� DFWLRQV� DUH�SRVVLEOH� WR�DGGUHVV�
WKLV�SUREOHP��

•� ,GHQWLI\� VLWHV� ZKHUH� DSSURSULDWH� UHYHJHWDWLRQ� FRXOG� RFFXU� IROORZLQJ�3�� FRQWRUWD�
UHPRYDO��

�

��� $FNQRZOHGJHPHQWV�

�
:H�WKDQN�DQG�DFNQRZOHGJH�WKH�DVVLVWDQFH�RI�.HLWK�:RRG��:3,�)RUHVWU\��DQG�)OHXU�0DVH\N�
�+RUL]RQV�5HJLRQDO�&RXQFLO��LQ�WKLV�UHYLHZ��
�

��� 5HIHUHQFHV�

%XUQV�%��:LOOLDPV�3��)LW]JHUDOG�1�������5HYLHZ�RI�WKH�3LQXV�FRQWRUWD�FRQWURO�SURJUDPPH��
:DLRXUX�0LOLWDU\�7UDLQLQJ�$UHD�� � /DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&��������� IRU� WKH�
1HZ�=HDODQG�'HIHQFH�)RUFH��
�
&UHPHU�.:�������6SHHGV�RI�IDOOLQJ�DQG�GLVSHUVDO�RI�VHHG�RI�3LQXV�UDGLDWD�DQG�3��FRQWRUWD���
$XVWUDOLDQ�)RUHVW�5HVHDUFK��������������
�
(QYLURQPHQW� :DLNDWR� ������ � 3URSRVHG� 5HJLRQDO� 3HVW� 0DQDJHPHQW� 6WUDWHJ\�� � +DPLOWRQ��
(QYLURQPHQW�:DLNDWR��
�
*UDHPH�$�������3XOOLQJ�SLQHV�RQ�5XDSHKX���)RUHVW�DQG�%LUG�������������
�
+DUULV�6��%URZQ�-��7LPPLQV�6�������:HHG�VXUYHLOODQFH�±�KRZ�RIWHQ�WR�VHDUFK"��6FLHQFH�IRU�
&RQVHUYDWLRQ�������:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ��
�
+RUL]RQV� 5HJLRQDO� &RXQFLO� ������ 5HJLRQDO� 3HVW� 3ODQW� 0DQDJHPHQW� 6WUDWHJ\�� � +RUL]RQV�
5HJLRQDO�&RXQFLO��
�
-DPLHVRQ� .0� ������ 0DQDJHPHQW� RI� FRQWRUWD� SLQH� UHJHQHUDWLRQ� LQ� .DULRL� )RUHVW� IRU�
SURGXFWLRQ���1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\����������������
�
/HGJDUG�1� ������ 7KH� VSUHDG� RI� ORGJHSROH� SLQH� �3LQXV� FRQWRUWD�� 'RXJO��� LQ�1HZ�=HDODQG���
)RUHVW�(FRORJ\�DQG�0DQDJHPHQW�������������
�
/XVN� &�� 2JGHQ� -� ������ $JH� VWUXFWXUH� DQG� G\QDPLFV� RI� D� SRGRFDUS�EURDGOHDI� IRUHVW� LQ�
7RQJDULUR�1DWLRQDO�3DUN��1HZ�=HDODQG���-RXUQDO�RI�(FRORJ\��������������
�
0DFN�51��/RQVGDOH�:0�������(UDGLFDWLQJ�LQYDVLYH�SODQWV��KDUG�ZRQ�OHVVRQV�IRU�LVODQGV���,Q��
9HLWFK�&5��&ORXW�01�HGV�7XUQLQJ�WKH�WLGH��WKH�HUDGLFDWLRQ�RI�LQYDVLYH�VSHFLHV���,8&1�66&�
,QYDVLYH�6SHFLHV�6SHFLDOLVW�*URXS���*ODQG��6ZLW]HUODQG�DQG�&DPEULGJH��8.��,8&1���3S������
�����
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0LOOHU� -7��(FUR\G�&(������� ,QWURGXFHG� IRUHVW� WUHHV� LQ�1HZ�=HDODQG�� UHFRJQLWLRQ�� UROH�� DQG�
VHH� VRXUFH�� � ���3LQXV� FRQWRUWD� /RXGRQ� ±� FRQWRUWD� SLQH�� � )5,� %XOOHWLQ� 1R�� ����� � 5RWRUXD��
)RUHVW�5HVHDUFK�,QVWLWXWH��
�
0\HUV�-+��6DYRLH�$�YDQ�5DQGHQ�(��������(UDGLFDWLRQ�DQG�SHVW�PDQDJHPHQW���$QQXDO�5HYLHZ�
RI�(QWRPRORJ\��������������
�
0\HUV� -+�� 6LPEHUORII� '�� .XULV� $0�� &DUH\� -5� ������ � (UDGLFDWLRQ� UHYLVLWHG�� GHDOLQJ� ZLWK�
H[RWLF�VSHFLHV���7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ��������������
�
1DWKDQ�5��0XOOHU�/DQGDX�+&�������6SDWLDO�SDWWHUQV�RI�VHHG�GLVSHUVDO��WKHLU�GHWHUPLQDQWV�DQG�
FRQVHTXHQFHV�IRU�UHFUXLWPHQW���7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ��������������
�
3DQHWWD�)'�������(YDOXDWLRQ�RI�ZHHG�HUDGLFDWLRQ�SURJUDPPHV��FRQWDLQPHQW�DQG�H[WLUSDWLRQ���
'LYHUVLW\�DQG�'LVWULEXWLRQV������������
�
3DQHWWD� )'��/DZHV�5������� �(YDOXDWLRQ� RI�ZHHG� HUDGLFDWLRQ� SURJUDPV�� WKH� GHOLPLWDWLRQ� RI�
H[WHQW���'LYHUVLW\�DQG�'LVWULEXWLRQV��������������
�
3DQHWWD��)'��7LPPLQV��60�������(YDOXDWLQJ�WKH�IHDVLELOLW\�RI�HUDGLFDWLRQ�IRU�WHUUHVWULDO�ZHHG�
LQFXUVLRQV���3ODQW�3URWHFWLRQ�4XDUWHUO\�����������
�
3RWWRQ�&�������7RQJDULUR�±�D�VDFUHG�JLIW���1HOVRQ��&UDLJ�3RWWRQ�3XEOLVKLQJ�������S��
�
6FKPLGW�:&��$OH[DQGHU�55��������6WUDWHJLHV�IRU�PDQDJLQJ�ORGJHSROH�SLQH���,Q��%DXPJDUWQHU�
'0�HW�DO��HGV�/RGJHSROH�SLQH�� WKH�VSHFLHV�DQG� LWV�PDQDJHPHQW��3URFHHGLQJV�RI�V\PSRVLXP�
KHOG� ������ 0D\�� ������ 9DQFRXYHU�� &DQDGD��� 3XOOPDQ�� :$� 86$�� :DVKLQJWRQ� 6WDWH�
8QLYHUVLW\���3S�����������
�
6LPEHUORII�'�������(UDGLFDWLRQ�±�SUHYHQWLQJ�LQYDVLRQV�DW�WKH�RXWVHW���:HHG�6FLHQFH���������
�����
�
7KRPSVRQ� &6� ������ 7KH� ZHDWKHU� DQG� FOLPDWH� RI� WKH� 7RQJDULUR� 5HJLRQ�� � 1HZ� =HDODQG�
0HWHRURORJLFDO�6HUYLFH�0LVFHOODQHRXV�3XEOLFDWLRQ������
�
:HHGEXVWHUV� ������ � ��� \HDUV� RI� µ$ERUWD� &RQWRUWD�LQJ�� � :HHGEXVWHUV� QHZVOHWWHU� QR�� ��� ����
KWWS���ZHHGEXVWHUV�FR�Q]�GRZQORDGV�1HZVOHWWHU3')�ZHHGEXVWHUV�ORZUHV�SGI��
�
:HVWRQ�*&�������([RWLF� IRUHVW� WUHHV� LQ�1HZ�=HDODQG�� �%XOOHWLQ�1R������ �:HOOLQJWRQ��1HZ�
=HDODQG�)RUHVW�6HUYLFH��
�
:LOOLDPV�3$�������(FRORJ\�DQG�PDQDJHPHQW�RI�LQYDVLYH�ZHHGV��&RQVHUYDWLRQ�6FLHQFHV�
3XEOLFDWLRQ�1R�����:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ������S��
�
:LOOLDPV�3$��&DPHURQ�(&�������&UHDWLQJ�JDUGHQV��WKH�GLYHUVLW\�DQG�SURJUHVVLRQ�RI�
(XURSHDQ�SODQW�LQWURGXFWLRQV���,Q��$OOHQ�5%��/HH�:*�HGV��%LRORJLFDO�LQYDVLRQV�LQ�1HZ�
=HDODQG���(FRORJLFDO�6WXGLHV��9RO��������%HUOLQ�+HLGHOEHUJ��6SULQJHU�9HUODJ��
�
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:3,� )RUHVWU\� ������ � :3,� )RUHVWU\� 3LQXV� FRQWRUWD� PDQDJHPHQW� SODQ� ����������� � :3,�
)RUHVWU\��
�
=DPRUD� '/�� 7KLOO� '&�� (SOHH� 5(� ������ $Q� HUDGLFDWLRQ� SODQ� IRU� SODQW� LQYDVLRQV�� � :HHG�
7HFKQRORJ\����������
�
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$SSHQGL[��� 3KRWRJUDSKV�RI�3LQXV�FRQWRUWD�ZLWKLQ�.DULRL�)RUHVW�
�

�
)LJXUH����3ODQWHG�VWDQG�RI�
\HOORZ
�3��FRQWRUWD�LQ�.DULRL�)RUHVW�

�

��
)LJXUH����3��FRQWRUWD�ZLWKLQ�ZHWODQG�DUHDV�LQ�.DULRL�)RUHVW�
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�
)LJXUH�����3XUH�VWDQG�RI�
JUHHQ
�3��FRQWRUWD�LQ�FRPSDUWPHQW����

�

�
)LJXUH�����,QWHULRU�RI�3��QLJUD�3��FRQWRUWD�VWDQG�
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�
)LJXUH�����3��UDGLDWD�3��FRQWRUWD�VWDQG�DW�KLJK�DOWLWXGH�

�
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�
)LJXUH�����:LOGLQJ�3��FRQWRUWD�RQ�URDGVLGH�LQ�.DULRL�)RUHVW�


