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7KLV�LQIRUPDWLRQ�PD\�EH�FRSLHG�DQG�GLVWULEXWHG�WR�RWKHUV�ZLWKRXW�OLPLWDWLRQ��SURYLGHG�
/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/WG�DQG�WKH�VRXUFH�RI�WKH�LQIRUPDWLRQ�LV�DFNQRZOHGJHG��
8QGHU�QR�FLUFXPVWDQFHV�PD\�D�FKDUJH�EH�PDGH�IRU�WKLV�LQIRUPDWLRQ�ZLWKRXW�WKH�ZULWWHQ�
SHUPLVVLRQ�RI�/DQGFDUH�5HVHDUFK��
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�
6XPPDU\ ������������������������������������������������������������������������������������������������������������������������������������� L�
��� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������� ��
��� %LRORJ\��6WDWXV�DQG�'DPDJH�&DXVHG�E\�3LJHRQV ������������������������������������������������������������� ��

���� 'HVFULSWLRQ�DQG�ELRORJ\ ������������������������������������������������������������������������������������������ ��
���� /HJDO�VWDWXV�RI�SLJHRQV �������������������������������������������������������������������������������������������� ��
���� 'DPDJH�FDXVHG�E\�IHUDO�SLJHRQV ����������������������������������������������������������������������������� ��

��� &RQWURO�2SWLRQV ���������������������������������������������������������������������������������������������������������������� ��
���� 6KRRWLQJ�±�UXUDO�ORFDWLRQV ��������������������������������������������������������������������������������������� ��
���� 6KRRWLQJ�±�XUEDQ�ORFDWLRQV �������������������������������������������������������������������������������������� ��
���� 3RLVRQLQJ����������������������������������������������������������������������������������������������������������������� ��
���� 7UDSSLQJ ������������������������������������������������������������������������������������������������������������������ ��
���� ([FOXVLRQ ����������������������������������������������������������������������������������������������������������������� ��
���� 5HPRYDO�RI�IRRG�VRXUFHV����������������������������������������������������������������������������������������� ��
���� 5RRVW�GLVWXUEDQFH ���������������������������������������������������������������������������������������������������� ��
���� )HUWLOLW\�FRQWURO�������������������������������������������������������������������������������������������������������� ��
���� (JJ�RLOLQJ�RU�SULFNLQJ ��������������������������������������������������������������������������������������������� ��
����� $UWLILFLDO�EUHHGLQJ�IDFLOLWLHV��SXEOLF�HGXFDWLRQ�DQG�H[FOXVLRQ��������������������������������� ��
����� (QKDQFHG�SUHGDWRU�SRSXODWLRQV ������������������������������������������������������������������������������� ��

��� &RPSDUDWLYH�(IIHFWLYHQHVV�RI�&RQWURO�2SWLRQV �������������������������������������������������������������� ���
���� 5XUDO�VFHQDULR�������������������������������������������������������������������������������������������������������� ���
���� 8UEDQ�VFHQDULR������������������������������������������������������������������������������������������������������� ���
���� 6RFLDO�FRQVWUDLQWV�RQ�SLJHRQ�FRQWURO ��������������������������������������������������������������������� ���

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

$SSHQGL[��� 6XSSOLHUV�RI�SLJHRQ�FRQWURO�SURGXFWV ������������������������������������������������������� ���
�
�
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/DQGFDUH�5HVHDUFK�

6XPPDU\�

�
3URMHFW�DQG�&OLHQW�
)HUDO�SLJHRQV��&ROXPED�OLYLD��FDQ�EH�DJULFXOWXUDO�DQG�XUEDQ�SHVWV�DQG�WKH�IROORZLQJ�UHSRUW�
VXPPDULVHV�PHWKRGV�WKDW�FDQ�EH�XVHG�WR�PLWLJDWH�WKH�LPSDFWV�RI�WKHVH�SLJHRQV�LQ�
1HZ�=HDODQG��7KLV�UHSRUW�ZDV�FRPSOHWHG�E\�/DQGFDUH�5HVHDUFK�IRU�WKH�+DZNH¶V�%D\�
5HJLRQDO�&RXQFLO�GXULQJ�-XO\±6HSWHPEHU������DQG�IXQGHG�E\�WKH�)RXQGDWLRQ�IRU�6FLHQFH��
5HVHDUFK�DQG�7HFKQRORJ\�(QYLUROLQN�IXQG��3URMHFW�+%5&������
�
2EMHFWLYH�
•� 7R�SURYLGH�LQIRUPDWLRQ�IRU�SHVW�PDQDJHUV�ZLWKLQ�1HZ�=HDODQG�VR�WKH\�FDQ�FRQVLGHU�

ZKLFK�FRQWURO�RSWLRQV�IRU�SLJHRQV�PD\�EH�VXLWDEOH�LQ�WKHLU�SDUWLFXODU�UHJLRQ��
�
0DLQ�)LQGLQJV�
•� )HUDO�SLJHRQV�GDPDJH�EXLOGLQJV�DQG�GHFRUDWLYH�VWUXFWXUHV��DUH�D�QXLVDQFH�LQ�XUEDQ�DUHDV��

DQG�FDXVH�FURS�ORVVHV�LQ�UXUDO�DUHDV��
•� )HUDO�SLJHRQV�DUH�NQRZQ�FDUULHUV�RI�]RRQRWLF�GLVHDVHV�EXW�HYLGHQFH�RI�SLJHRQ�WR�KXPDQ�

WUDQVPLVVLRQ�LV�VFDUFH��
•� 3LJHRQ�GDPDJH�PD\�EH�PLWLJDWHG�E\��

•� 6KRRWLQJ�ZLWK�VKRWJXQV�LQ�UXUDO�DUHDV�DQG�DLU�ULIOHV�LQ�XUEDQ�DUHDV�
•� 3RLVRQLQJ�XVLQJ�DOSKDFKORUDORVH�
•� 7UDSSLQJ�XVLQJ�PXOWL�FDSWXUH�WUDSV�
•� ([FOXVLRQ�IURP�QHVWLQJ�DQG�URRVWLQJ�VLWHV�XVLQJ�DQJOHG�SODWHV��SODVWLF�DQG�PHWDO�

VSLNHV��WHQVLRQHG�OLQH�RU�ZLUH��QHWWLQJ��HOHFWULILHG�ZLUH��EDUULHU�FRLO�DQG�UHSHOOHQW�
JHOV�

•� 5HPRYDO�RI�IRRG�VRXUFHV�
•� 5RRVW�GLVWXUEDQFH�
•� )HUWLOLW\�FRQWURO�
•� (JJ�RLOLQJ�RU�SULFNLQJ�
•� $UWLILFLDO�EUHHGLQJ�IDFLOLWLHV��SXEOLF�HGXFDWLRQ�DQG�H[FOXVLRQ�
•� (QKDQFHG�SUHGDWRU�SRSXODWLRQV�

�
&RQFOXVLRQV�
•� 7KHUH�LV�D�SRODULVHG�YLHZ�RI�IHUDO�SLJHRQV�LQ�XUEDQ�VRFLHW\�ZLWK�VRPH�SHRSOH�FRQVLGHULQJ�

WKHP�SHVWV�DQG�RWKHUV�DV�IHDWKHUHG�IULHQGV��7KLV�GLIIHUHQFH�RI�RSLQLRQ�ZLOO�DOZD\V�FUHDWH�
GLIILFXOWLHV�LQ�WU\LQJ�WR�PDQDJH�XUEDQ�SLJHRQ�SRSXODWLRQV��8VLQJ�QRQ�OHWKDO�PHWKRGV�WKDW�
OHDYH�VRPH�UHVLGHQW�SLJHRQV�WR�VDWLVI\�WKH�GHPDQGV�RI�LQGLYLGXDOV�ZKR�YDOXH�SLJHRQV�PD\�
EH�WKH�EHVW�FRPSURPLVH�LQ�FXUUHQW�1HZ�=HDODQG�VRFLHW\��

•� 3HVW�PDQDJHUV�QHHG�WR�GHWHUPLQH�WKH�H[WHQW�RI�WKHLU�VSHFLILF�SLJHRQ�SUREOHP�DQG�GHFLGH�
ZKHWKHU�WKH�FRVW�RI�UHPHGLDO�DFWLRQ�LV�OHVV�WKDQ�WKDW�RI�PDLQWDLQLQJ�WKH�VWDWXV�TXR�WKURXJK�
UHSDLUV�DQG�FOHDQLQJ��

•� $�FRQWURO�SURJUDPPH�VKRXOG�QRW�VWDUW�XQOHVV�LWV�RXWFRPH�LV�ILUVW�FOHDUO\�DQG�PHDVXUDEO\�
GHILQHG��WKHUH�LV�VRPH�FHUWDLQW\�WKDW�WKH�SODQQHG�FRQWURO�ZLOO�DFKLHYH�WKH�GHVLUHG�RXWFRPH��
DQG�WKHUH�LV�D�FRPPLWPHQW�IRU�RQJRLQJ�IXQGLQJ�WR�HQVXUH�WKH�RXWFRPH�LV�VXVWDLQHG��



LL�
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•� ,I�OHWKDO�FRQWURO�LV�GHHPHG�QHFHVVDU\�WKHQ�PDQDJHUV�VKRXOG�DVVHVV�ZKHUH�SLJHRQV�DUH�
FRQJUHJDWLQJ�WR�IHHG��URRVW��DQG�QHVW�DQG�GHFLGH�ZKLFK�RI�WKHVH�DUHDV�FDQ�EH�WDUJHWHG�
PRVW�HIIHFWLYHO\�WR�UHGXFH�SLJHRQ�RFFXSDWLRQ�DQG�RU�QXPEHUV��

•� /HWKDO�FRQWURO�FDQ�EH�HIIHFWLYH�LQ�UXUDO�DUHDV�DQG�PD\�UHGXFH�XUEDQ�EDVHG�SLJHRQ�
QXPEHUV�LQ�VRPH�VLWXDWLRQV��/HWKDO�FRQWURO�LV�QRW�UHFRPPHQGHG�LQ�XUEDQ�DUHDV�GXH�WR�WKH�
OLNHOLKRRG�RI�DGYHUVH�SXEOLF�UHVSRQVH���

•� 0LQLPLVLQJ�WKH�UHVRXUFHV�WKDW�HQDEOH�D�SLJHRQ�SRSXODWLRQ�WR�H[LVW�DW�D�OHYHO�ZKHUH�WKH\�
FDXVH�SUREOHPV�LV�OLNHO\�WR�EH�D�PRUH�VXVWDLQDEOH�PHWKRG�RI�SLJHRQ�FRQWURO�WKDQ�VKRUW��
WHUP�OHWKDO�FRQWURO���

•� )HUWLOLW\�FRQWURO�LV�XQWULHG�LQ�1HZ�=HDODQG�EXW�KDV�EHHQ�XVHG�IRU�PDQDJLQJ�SLJHRQ�
QXPEHUV�RYHUVHDV��7KH�FRVW��LQFOXGLQJ�UHJLVWUDWLRQ�DQG�XVH��RI�XVLQJ�WKLV�WHFKQRORJ\�LV�
OLNHO\�WR�EH�H[SHQVLYH�EXW�LW�PD\�EH�XVHIXO�IRU�UHJXODWLQJ�GLVFUHWH�SLJHRQ�SRSXODWLRQV��

�
5HFRPPHQGDWLRQV�
•� $Q�DQDO\VLV�RI�HFRQRPLF��HQYLURQPHQWDO�DQG�VRFLDO�FRVWV�DQG�EHQHILWV�VKRXOG�EH�FDUULHG�

RXW�EHIRUH�D�SLJHRQ�FRQWURO�SURJUDPPH�FRPPHQFHV��WR�HQVXUH�WKH�EHQHILWV�H[FHHG�DQ\�
FRVW�DQG�WKDW�WKHVH�EHQHILWV�FDQ�EH�VXVWDLQHG��

•� ,Q�DGGLWLRQ��LI�OHWKDO�FRQWURO�LV�XVHG��WKH�DQLPDO�ZHOIDUH�FRVW�DOVR�QHHGV�WR�EH�MXVWLILHG�E\�
HQVXULQJ�PHDVXUDEOH�EHQHILWV�DUH�DFKLHYHG��

•� ,Q�UXUDO�DUHDV�VKRRWLQJ�LV�WKH�PRVW�HIIHFWLYH�ZD\�WR�PLWLJDWH�ORFDOLVHG�SLJHRQ�LPSDFWV�RQ�
FURSV��

•� ,Q�XUEDQ�DUHDV�IRRG�UHGXFWLRQ�DQG�H[FOXVLRQ�GHYLFHV�VKRXOG�EH�XVHG�WR�OLPLW�SLJHRQ�
LPSDFWV�DQG��LQ�HQWUHQFKHG�SUREOHP�DUHDV��WKH�FRPELQHG�XVH�RI�WKH�DERYH��GRYHFRWHV�WR�
PDQLSXODWH�EUHHGLQJ�VXFFHVV��DQG�SXEOLF�HGXFDWLRQ�VKRXOG�EH�FRQVLGHUHG��

�
�
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��� ,QWURGXFWLRQ�

�
)HUDO�SLJHRQV��&ROXPED�OLYLD��FDQ�EH�DJULFXOWXUDO�DQG�XUEDQ�SHVWV�DQG�WKH�IROORZLQJ�UHSRUW�
VXPPDULVHV�PHWKRGV�WKDW�FDQ�EH�XVHG�WR�PLWLJDWH�WKH�LPSDFWV�RI�WKHVH�SLJHRQV�LQ�
1HZ�=HDODQG��7KLV�UHSRUW�ZDV�FRPSOHWHG�E\�/DQGFDUH�5HVHDUFK�IRU�WKH�+DZNH¶V�%D\�
5HJLRQDO�&RXQFLO�GXULQJ�-XO\±6HSWHPEHU�������,W�ZDV�IXQGHG�E\�WKH�)RXQGDWLRQ�IRU�6FLHQFH��
5HVHDUFK�DQG�7HFKQRORJ\��(QYLUROLQN�IXQG��3URMHFW�+%5&������DQG�LV�GHVLJQHG�WR�SURYLGH�
LQIRUPDWLRQ�IRU�SHVW�PDQDJHUV�ZLWKLQ�1HZ�=HDODQG�VR�WKH\�FDQ�FRQVLGHU�ZKLFK�FRQWURO�
RSWLRQV�PD\�EH�VXLWDEOH�LQ�WKHLU�SDUWLFXODU�UHJLRQ��
�

��� %LRORJ\��6WDWXV�DQG�'DPDJH�&DXVHG�E\�3LJHRQV�

���� 'HVFULSWLRQ�DQG�ELRORJ\�
7KH�IHUDO�SLJHRQ��RWKHUZLVH�NQRZQ�DV�WKH�URFN�SLJHRQ��LV�ZLGHVSUHDG�DQG�ORFDOO\�FRPPRQ�LQ�
1HZ�=HDODQG��+HDWKHU�	�5REHUWVRQ��������)HUDO�SLJHRQ�SRSXODWLRQV�DUH�VXSSOHPHQWHG�
FRQVWDQWO\�E\�ORVW�GRYHFRWH�DQG�UDFLQJ�SLJHRQV�DV�HYLGHQFHG�E\�WKH�YDULDWLRQ�LQ�SOXPDJH�RI�
IHUDO�ELUGV��SOXPDJH�YDULDWLRQ�LV�FRPPRQ�LQ�GRPHVWLFDWHG�YDULHWLHV��DQG�WKH�SURSRUWLRQ�RI�
ELUGV�ZKLFK�KDYH�OHJ�EDQGV�DPRQJ�WKRVH�VKRW�GXULQJ�FRQWURO�SURJUDPPHV��)HUDO�SLJHRQV�URRVW�
DQG�QHVW�RQ�PDQ�PDGH�VWUXFWXUHV��H�J��EXLOGLQJV�DQG�EULGJHV��DQG�DOVR�LQ�FUHYLFHV�DQG�KROHV�LQ�
FOLII�IDFHV��1HVWLQJ�PD\�DOVR�RFFXU�LQ�ODUJH�WUHHV�WKDW�SURYLGH�VHFXUH�VLWHV�IRU�WKHLU�W\SLFDOO\�
ORRVHO\�VWUXFWXUHG�QHVWV��3LJHRQV�FDQ�EUHHG�DW�DQ\�WLPH�RI�WKH�\HDU�EXW�GR�VR�PRVW�FRPPRQO\�
RYHU�WKH�VSULQJ�DQG�VXPPHU��7KH�DYHUDJH�FOXWFK�VL]H�LV�WZR�HJJV�DQG�LQ�D�QRUPDO�\HDU�D�
EUHHGLQJ�SDLU�PD\�UDLVH�WZR�RU�WKUHH�EURRGV��%RWK�VH[HV�LQFXEDWH�WKH�HJJV�DQG�IHHG�WKH�
\RXQJ��7KH�\RXQJ�IOHGJH�DW�F�����GD\V�DQG�DUH�FDSDEOH�RI�EUHHGLQJ�DW���PRQWKV�ROG��)HUDO�
SLJHRQV�PD\�FRPPXWH�RYHU����NP�EHWZHHQ�WKHLU�QHVWLQJ�DQG�URRVWLQJ�VLWHV�DQG�WKHLU�IHHGLQJ�
JURXQGV��$�VWXG\�LQ�6ORYDNLD�IRXQG�WKDW�IHUDO�SLJHRQV�PD\�OLYH���WR���\HDUV�EXW�����DUH�
OLNHO\�WR�GLH�EHIRUH�WKH\�DUH���\HDU�ROG��DQG�����GLH�EHIRUH�WKH�DJH�RI����-RKQVWRQ�	�-DQLJD�
�������7KH�DJH�VWUXFWXUH�DQG�VXUYLYDO�RI�1HZ�=HDODQG�SRSXODWLRQV�DUH�XQNQRZQ��EXW�DUH�
OLNHO\�WR�EH�VLPLODU�WR�WKDW�UHSRUWHG�E\�-RKQVWRQ�	�-DQLJD��������ZLWK�IRRG�DQG�QHVWLQJ�VLWH�
DYDLODELOLW\�EHLQJ�WKH�PDLQ�IDFWRUV�OLPLWLQJ�SRSXODWLRQ�VL]H��&RORQLHV�RI�SLJHRQV�PD\�QXPEHU�
IURP�WHQV�WR�WKRXVDQGV�RI�ELUGV��
�
���� /HJDO�VWDWXV�RI�SLJHRQV�
8QGHU�WKH�:LOGOLIH�$FW�������6FKHGXOH����IHUDO�SLJHRQV�DUH�OLVWHG�DV�DQ�XQSURWHFWHG�VSHFLHV�LQ�
1HZ�=HDODQG��DQG�WKHUHIRUH�LW�LV�ODZIXO�IRU�DQ\RQH�WR�KXQW��NLOO��RU�KDYH�LQ�WKHLU�SRVVHVVLRQ�
WKLV�ELUG�LI�LW�LV�QRW�GRPHVWLFDWHG�
�KWWS���ZZZ�OHJLVODWLRQ�JRYW�Q]�DFW�SXEOLF�����������ODWHVW�'/0�������KWPO��DFFHVVHG���
$XJXVW��������7KLV�VWDWXV�PHDQV�WKDW�FLW\�RU�UHJLRQDO�FRXQFLOV�PD\�FDUU\�RXW�OHWKDO�FRQWURO�RQ�
SXEOLF�SURSHUW\�VXEMHFW�WR�DYDLODELOLW\�RI�IXQGLQJ��EXW�KDYH�QR�REOLJDWLRQ�WR�GR�WKH�VDPH�RQ�
SULYDWH�SURSHUW\��7KHUH�KDYH�EHHQ�UHFHQW�PRYHV�WR�FKDQJH�WKLV�E\�LQFOXGLQJ�IHUDO�SLJHRQV�DV�D�
OLVWHG�SHVW�LQ�UHJLRQDO�SHVW�PDQDJHPHQW�VWUDWHJLHV�XQGHU�WKH�%LRVHFXULW\�$FW������
�KWWS���ZZZ�OHJLVODWLRQ�JRYW�Q]�DFW�SXEOLF�����������ODWHVW�'/0�������KWPO��DFFHVVHG���
$XJXVW��������)HUDO�SLJHRQV�DUH�OLVWHG�LQ�WKH�SURSRVHG�*LVERUQH�5HJLRQDO�3HVW�0DQDJHPHQW�



��
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6WUDWHJ\��5306��IRU�����±�����DV�D�OLPLWHG�FRQWURO�DQLPDO�SHVW�DQG�WKH�:HOOLQJWRQ�&LW\�
&RXQFLO�KDV�SURSRVHG�WKH\�EH�LQFOXGHG�LQ�WKH�:HOOLQJWRQ�5306��5306V�FRXOG�SURYLGH�D�
VWUDWHJLF�DQG�VWDWXWRU\�IUDPHZRUN�IRU�HIILFLHQW�DQG�HIIHFWLYH�PDQDJHPHQW�RI�SLJHRQV��$�
FKDOOHQJH�IRU�GHYHORSLQJ�VXFK�D�VWUDWHJ\�IRU�IHUDO�SLJHRQV�LV�LQ�KDYLQJ�HIIHFWLYH�UXOHV�WKDW�GHDO�
ZLWK�D�VSHFLHV�KDYLQJ�VHSDUDWH��RIWHQ�PDQ\�WHQV�RI�NLORPHWUHV�DSDUW��EUHHGLQJ�DQG�IHHGLQJ�
VLWHV��
�
���� 'DPDJH�FDXVHG�E\�IHUDO�SLJHRQV�
)HUDO�SLJHRQV�FDXVH�GDPDJH�DQG�DUH�D�QXLVDQFH�LQ�XUEDQ�DUHDV��DQG�FDXVH�FURS�ORVVHV�LQ�UXUDO�
DUHDV��
�

8UEDQ�LPSDFWV�
)HUDO�SLJHRQV�GDPDJH�EXLOGLQJV�E\�DFFXPXODWLQJ�QHVWLQJ�PDWHULDO�LQ�JXWWHULQJ�DQG�FDXVLQJ�
EORFNDJHV�WKDW�UHVXOW�LQ�ZDWHU�SHQHWUDWLRQ�WR�WKH�EXLOGLQJ�VWUXFWXUH�
�KWWS���ZZZ�KDQGU�FR�XN�OLWHUDWXUH�IHUDOBSLJHRQV�KWP��DFFHVVHG���-XO\��������
�
7KH�PRVW�YLVLEOH�HYLGHQFH�RI�SLJHRQ�GDPDJH�LV�WKH�GHIDFLQJ�RI�VWDWXHV��RWKHU�GHFRUDWLYH�
VWUXFWXUHV��DQG�ZLQGRZ�OHGJHV�E\�GHSRVLWLRQ�RI�H[FUHPHQW��:DWHU�PL[HV�ZLWK�FRPSRXQGV�
SUHVHQW�LQ�WKH�H[FUHPHQW�WR�IRUP�DFLGV�WKDW�PD\�HURGH�OLPHVWRQH��PDVRQU\�DQG�WR�D�OHVVHU�
H[WHQW�PHWDO��-RKQVWRQ�	�-DQLJD��������7KHUH�LV�WKH�SRVVLELOLW\�RI�ULVN�WR�SXEOLF�KHDOWK�IURP�
]RRQRWLF�GLVHDVHV��3LJHRQV�KDYH�EHHQ�UHFRUGHG�RYHUVHDV�DV�LQIHFWHG�ZLWK�FRFFLGLRVLV��HTXLQH�
HQFHSKDOLWLV��LQIOXHQ]D��SDUDP\[RYLUXV�LQIHFWLRQ��RUQLWKRVLV��SDUDW\SKRLG�GLVHDVH��
WR[RSODVPRVLV��/\PH�GLVHDVH��WXEHUFXORVLV��KLVWRSODVPRVLV��DQG�DVSHUJLOORVLV��-RKQVWRQ�	�
-DQLJD��������EXW�WKH�H[WHQW�WR�ZKLFK�VRPH�RI�WKHVH�GLVHDVHV�DUH�SUHVHQW�LQ�1HZ�=HDODQG�
SLJHRQV�LV�QRW�ZHOO�FKDUDFWHULVHG��7KH�ULVN�RI�KXPDQV�EHLQJ�LQIHFWHG�LV�ORZ�ZLWK�YHU\�IHZ�
FDVHV�YHULILHG�DV�EHLQJ�VRXUFHG�IURP�SLJHRQV��3HRSOH�FOHDQLQJ�XS�DFFXPXODWHG�H[FUHPHQW�
IURP�ORQJ�VWDQGLQJ�SLJHRQ�URRVWV�PD\�EH�DW�ULVN�IURP�UHVSLUDWRU\�GLVHDVHV�VXFK�DV�
KLVWRSODVPRVLV�DQG�FU\SWRFRFFRVLV��ZKLFK�JURZ�LQ�ELUG�GURSSLQJV�
�KWWS���ZZZ�WHFKOHWWHU�FRP�$UFKLYH�6DIHW\���DUWLFOHV�SLJHRQVGLVHDVH�KWPO��DFFHVVHG���-XO\�
�������
�
7KHUH�KDYH�EHHQ�FDVHV�RI�HFWRSDUDVLWHV��H�J��PLWHV�FDUULHG�E\�SLJHRQV��LQIHVWLQJ�SDUWV�RI�
EXLOGLQJV�ZKHUH�SLJHRQV�DUH�URRVWLQJ�DQG�QHVWLQJ�DQG�EHLQJ�WUDQVIHUUHG�IURP�WKHUH�WR�KXPDQV��
H�J��LQ�&KULVWFKXUFK�LQ�WKH�ODWH�����V�DQG�HDUO\���V�HLJKW�EXLOGLQJV�DURXQG�&DWKHGUDO�6TXDUH�
UHSRUWHG�PLWH�LQIHVWDWLRQV�WKDW�ZHUH�DWWULEXWHG�WR�SLJHRQV��+HDWK�HW�DO���������
�

5XUDO�LPSDFWV�
$�VWXG\�LQ�(QJODQG��/DZVRQ�������TXDQWLILHG�WKH�LPSDFW�RI�IHUDO�SLJHRQV�RQ�ILHOG�EHDQV�
�9LFLD�IDED���3LJHRQV�GXJ�XS�VHHGV�DQG�VHHGOLQJV�DQG�UHGXFHG�SODQW�SRSXODWLRQV�E\�RYHU�����
RQ�SORWV�VRZQ�DW��±��FP�GHSWK��'DPDJH�ZDV�DOVR�QRWHG�DW�KDUYHVW�WLPH��
�
,Q�1HZ�=HDODQG�WZHQW\�WR�WKLUW\�SHUFHQW�RI�����IDUPHUV�VXUYH\HG�LQ������UHSRUWHG�SLJHRQ�
GDPDJH�WR�ZKHDW��EDUOH\�DQG�SHD�FURSV��)LJ������&ROHPDQ�	�6SXUU��������3HD�ORVVHV�ZHUH�
HVWLPDWHG�WR�EH�XS�WR������)LIW\�IRXU�SHUFHQW�RI�IDUPV�JURZLQJ�SHDV�UHSRUWHG�GDPDJH�DW�
VRZLQJ�DQG�HPHUJHQFH��'LONV��������IRXQG�WKDW�IUHH�UDQJLQJ�IHUDO�SLJHRQV�LQ�+DZNH¶V�%D\�
KDG�DQ�DQQXDO�GLHW�RI�����SHDV��Q� ������EXW�RQO\�D�WKLUG�RI�WKHVH�ZHUH�IURP�QHZO\�VRZQ�DQG�
VSURXWLQJ�SHDV��L�H��GDPDJH�WR�D�FURS��DQG�WKH�EDODQFH�DSSHDUHG�WR�KDYH�EHHQ�JOHDQHG�IURP�
VWXEEOHV��7KDW�VWXG\�ZRXOG�QRW��KRZHYHU��KDYH�EHHQ�DEOH�WR�GLVWLQJXLVK�SHDV�HDWHQ�RQ�SODQWV�
DSSURDFKLQJ�PDWXUDWLRQ��SUH�KDUYHVW��IURP�WKRVH�VSLOW�LQ�WKH�SDGGRFNV�SRVW�KDUYHVW��DVVXPLQJ�
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WKHVH�ZHUH�VHHG�SHDV��3RUWHU�HW�DO���������VWDWHV�WKDW�SLJHRQV��SUHGRPLQDQWO\�LQ�WKH�6RXWK�
,VODQG�ZKHUH�SHDV�DUH�JURZQ�IRU�VHHG��FDXVH�GDPDJH�E\�ULSSLQJ�RSHQ�WKH�SRGV�DQG�IODWWHQLQJ�
WKH�YLQHV�DV�WKH�SHDV�DSSURDFK�PDWXUDWLRQ��3LJHRQV�FDQ�DOVR�FDXVH�GDPDJH�WR�QHZO\�SODQWHG�
DQG�JHUPLQDWLQJ�U\HFRUQ��PDL]H�DQG�VZHHWFRUQ��3RUWHU�HW�DO���������7KH�GHJUHH�RI�GDPDJH�LV�
GHSHQGHQW�RQ�WKH�WRWDO�QXPEHU�RI�SLJHRQV��DQG�RWKHU�SHVW�ELUGV��IHHGLQJ�LQ�D�SDUWLFXODU�
SDGGRFN��6RPH�&DQWHUEXU\�IDUPHUV�DUH�UHSRUWHG�WR�KDYH�KDG�WR�UHSODQW�SHD�SDGGRFNV�GXH�WR�
H[FHVVLYH�ORVVHV�DWWULEXWHG�WR�IHUDO�SLJHRQV��
�
)HUDO�SLJHRQV�ZHUH�GRFXPHQWHG�DV�WKH�FDXVH�RI�DQ�RXWEUHDN�RI�SDUDP\[RYLUXV��1HZFDVWOH�
GLVHDVH��LQ�GRPHVWLF�IRZO�LQ�(QJODQG�LQ������ZKHQ�SLJHRQ�IDHFHV�FRQWDPLQDWHG�IRRG�WKDW�ZDV�
GHVWLQHG�IRU�FRPPHUFLDO�SRXOWU\�IDUPV��$OH[DQGHU�HW�DO���������7KLV�GLVHDVH�LV�FXUUHQWO\�QRW�
SUHVHQW�LQ�1HZ�=HDODQG��
�
,Q�WKH�86$�LW�KDV�EHHQ�FDOFXODWHG�WKDW�SLJHRQV�FDXVH�GDPDJH�WR�SURSHUW\�DQG�DJULFXOWXUDO�
FURSV�HVWLPDWHG�DW������ELOOLRQ�D�\HDU��3LPHQWHO�HW�DO���������1R�HVWLPDWLRQ�RI�HFRQRPLF�ORVV�
KDV�EHHQ�FDUULHG�RXW�LQ�1HZ�=HDODQG��
�

�
)LJ����/DUJH�IORFN�RI�IHUDO�SLJHRQV�IO\LQJ�RYHU�EDUOH\�VWXEEOH�ZKHUH�WKH\�KDG�EHHQ�IHHGLQJ�RQ�
ZDVWH�JUDLQ��/LQFROQ��&DQWHUEXU\��
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��� &RQWURO�2SWLRQV�

���� 6KRRWLQJ�±�UXUDO�ORFDWLRQV�
5HFUHDWLRQDO�RU�SURIHVVLRQDO�VKRRWHUV�FDQ�WDUJHW�SLJHRQV�ZKHQ�WKH�ELUGV�FRQJUHJDWH�WR�IHHG�RQ�
FURSV�VXFK�DV�SHDV��PDL]H��EDUOH\�DQG�ZKHDW��7KLV�PHWKRG�PD\�DOVR�SXW�XUEDQ�EDVHG�SLJHRQV�
DW�ULVN�LI�WKH\�IO\�RXW�RI�EXLOW�XS�DUHDV�WR�IHHG��H�J��D�ODUJH�FRORQ\��VHYHUDO�WKRXVDQG�SLJHRQV��
OLYHV�LQ�WKH�EDVDOW�FOLIIV�DW�6XPQHU��D�VXEXUE�RI�&KULVWFKXUFK��EXW�SUHGRPLQDQWO\�IHHG�RQ�FURSV�
RXWVLGH�WKH�FLW\�OLPLWV��6KRRWHUV�QHHG�WR�EH�ZHOO�FDPRXIODJHG�DQG�XVH�FRQYLQFLQJ�GHFR\V�WR�
OXUH�SLJHRQV�ZLWKLQ�VKRWJXQ�UDQJH��7KH�XVH�RI�PRYHPHQW�GHFR\V�VXFK�DV�WKH�3LJHRQ�0DJQHW�
�KWWS���ZZZ�SLJHRQ�GHFR\V�FR�XN�FDWDORJ�LQGH[�SKS"F3DWK ��B����DFFHVVHG���-XO\��������RU�
WKH�0RMR�'RYH�PRWRULVHG�GHFR\��KWWS���ZZZ�FDEHODV�FRP�SURG����������������D�VKWPO��
DFFHVVHG���-XO\�������PD\�LQFUHDVH�WKH�SURSRUWLRQ�RI�ELUGV�DWWUDFWHG�WR�D�VKRRWLQJ�ORFDWLRQ��$�
VKRWJXQ�XVLQJ�FDUWULGJHV�ORDGHG�ZLWK��±��VKRW�LV�WKH�PRVW�HIIHFWLYH�ILUHDUP�IRU�WKLV�W\SH�RI�
VKRRWLQJ��$OWKRXJK�VKRRWHUV�PD\�NLOO�KXQGUHGV�RI�SLJHRQV�RQ�RQH�SDGGRFN�LQ�D�GD\��)LJ������
RQO\�SURORQJHG�VKRRWLQJ�HIIRUW�LV�OLNHO\�WR�UHGXFH�WKH�ORFDO�IHUDO�SLJHRQ�SRSXODWLRQ�
VLJQLILFDQWO\��7KHUH�LV�SUREDEO\�VRPH�ORFDOLVHG�EHQHILW�WR�LQGLYLGXDO�FURSSLQJ�IDUPHUV�ZKHQ�
VKRRWHUV�WDUJHW�SLJHRQV�WKDW�DUH�IHHGLQJ�RQ�QHZO\�VRZQ�RU�VSURXWLQJ�FURSV��6RPH�VKRRWLQJ�DW�
WKLV�VWDJH�PD\�GLVVXDGH�WKH�SLJHRQV�IURP�IHHGLQJ�WKHUH��DVVXPLQJ�WKH\�FDQ�ILQG�DQ�DOWHUQDWLYH�
IRRG�VRXUFH�ZKLFK�PRUH�RIWHQ�WKDQ�QRW�PD\�EH�DQRWKHU�IDUPHU¶V�FURS��%LUGV�WKDW�DUH�WDUJHWHG�
UHJXODUO\�E\�VKRRWLQJ�PD\�EHFRPH�LQFUHDVLQJO\�ZDU\�DQG�GLIILFXOW�WR�VKRRW��'LONV��������EXW�
ZKHQ�QHZO\�IOHGJHG�ELUGV�MRLQ�WKH�IHHGLQJ�IORFN�WKH\�PD\�PLWLJDWH�VRPH�RI�WKLV�ZDULQHVV�DV�
WKH�\RXQJ�WHQG�WR�GHFR\�PRUH�UHDGLO\��$OVR��EHFDXVH�RI�WKH�UDSLG�WXUQRYHU�RI�SLJHRQ�
SRSXODWLRQV��DQ\�LQGLYLGXDOV�WKDW�EHFRPH�ZDU\�IURP�UHJXODU�VKRRWLQJ�DUH�XQOLNHO\�WR�SHUVLVW�
IRU�DQ�H[WHQGHG�SHULRG��
�

�
)LJ����$�UHFUHDWLRQDO�VKRRWHU�ZLWK�����IHUDO�SLJHRQV�VKRW�RYHU�SHD�VWXEEOH��XVLQJ�GHFR\V�WR�
OXUH�WKH�ELUGV�ZLWKLQ�VKRWJXQ�UDQJH��
�
���� 6KRRWLQJ�±�XUEDQ�ORFDWLRQV�
8VLQJ�ILUHDUPV�LQ�XUEDQ�DUHDV�PD\�EH�SUREOHPDWLF��7KH�QRLVH�FUHDWHG�E\�GLVFKDUJLQJ�D�
VKRWJXQ�ZRXOG�SUHFOXGH�LWV�XVH�GXH�WR�WKH�SRWHQWLDO�GLVWXUEDQFH�RI�QHLJKERXUV��EXW�D�����
ULPILUH�XVLQJ�ELUGVKRW�FRXOG�EH�XVHIXO�LQ�FHUWDLQ�FLUFXPVWDQFHV��H�J��WR�VKRRW�SLJHRQV�DW�QLJKW�
ZLWK�WKH�DLG�RI�D�VSRWOLJKW�LQ�SDUNODQG�DUHDV��7KH�XVH�RI�DLU�ULIOHV�ZRXOG�EH�D�VDIHU�DQG�OHVV�
FRQWHQWLRXV�RSWLRQ�EXW�WKH\�VKRXOG�EH�WUHDWHG�WKH�VDPH�DV�DQ\�RWKHU�ILUHDUP�DQG�WKH�VHYHQ�
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EDVLF�UXOHV�RI�WKH�$UPV�&RGH�REH\HG��KWWS���ZZZ�SROLFH�JRYW�Q]�VHUYLFH�ILUHDUPV�DUPV�
FRGH�SGI��DFFHVVHG���-XO\��������,I�D�SLJHRQ�FRQWURO�RSHUDWLRQ�LV�SODQQHG�XVLQJ�ILUHDUPV�LQ�D�
SXEOLF�DUHD��LW�ZRXOG�QHHG�WR�EH�SXEOLFO\�QRWLILHG��7KH�3ROLFH�ZRXOG�QHHG�WR�EH�QRWLILHG�ZKHQ�
SLJHRQ�FRQWURO�LV�WR�WDNH�SODFH�VR�WKH\�DUH�IRUHZDUQHG�LI�FRPSODLQWV�IURP�WKH�SXEOLF�DUH�
UHFHLYHG��$GHTXDWH�VLJQDJH�ZRXOG�QHHG�WR�EH�SRVWHG��DQG�SUREDEO\�VHFXULW\�JXDUGV�XVHG�WR�
DYRLG�SXEOLF�LQWHUIHUHQFH��8QGRXEWHGO\�VRPH�PHPEHUV�RI�WKH�SXEOLF�ZLOO�EH�DJDLQVW�WKLV�W\SH�
RI�OHWKDO�FRQWURO�ZRUN�HLWKHU�EHFDXVH�RI�WKH�XVH�RI�ILUHDUPV�RU�EHFDXVH�DQLPDOV�DUH�EHLQJ�
NLOOHG��DQG�ZLOO�DWWHPSW�WR�VWRS�LW��H�J��:HOOLQJWRQ¶V�DQWL�FXOO�FRDOLWLRQ��ZKLFK�JHQHUDWHG�
PHGLD�DWWHQWLRQ�DQG�SXEOLF�DZDUHQHVV�LQ������DQG�SOD\HG�VRPH�SDUW�LQ�FKDQJLQJ�SODQV�WR�FXOO�
IHUDO�SLJHRQV�LQ�:HOOLQJWRQ���7KLV�W\SH�RI�FRQWURO�ZRUN�ZRXOG�QHHG�WR�EH�VXVWDLQHG�ORQJ�WHUP�
WR�KDYH�DQ\�LPSDFW�DQG�ZRXOG�SUREDEO\�EH�LQHIIHFWLYH�ZLWK�VFDWWHUHG�IHUDO�SLJHRQ�SRSXODWLRQV�
LQ�XUEDQ�DUHDV��
�
���� 3RLVRQLQJ�
$OSKDFKORUDORVH�LV�WKH�RQO\�SHVWLFLGH�UHJLVWHUHG�IRU�SLJHRQ�FRQWURO�LQ�1HZ�=HDODQG�DQG�LV�
PDQXIDFWXUHG�E\�$QLPDO�&RQWURO�3URGXFWV��:DQJDQXL��,W�LV�D�VWXSHI\LQJ�DJHQW�WKDW�ZRUNV�EHVW�
LQ�FROGHU�FRQGLWLRQV��6RPH�ELUGV�HDW�D�OHWKDO�GRVH�DQG�GLH��EXW�RWKHUV�DUH�RQO\�LQFDSDFLWDWHG�
�GUXJJHG��DQG�ZRXOG�QHHG�WR�EH�FROOHFWHG�DQG�HXWKDQDVHG��7KH�DGYDQWDJH�RI�XVLQJ�WKLV�
SHVWLFLGH�LV�WKDW�LI�YDOXHG�QRQ�WDUJHW�ELUGV�DFFLGHQWDOO\�HDW�EDLW��WKH\�PD\�EH�UHYLYHG�LI�NHSW�LQ�
D�ZDUP�GDUN�SODFH��7KH�PDLQ�GLVDGYDQWDJH�LV�WKDW�ELUGV�PD\�IO\�RII�DIWHU�HDWLQJ�EDLW�DQG�HQG�
XS�G\LQJ�RU�EHKDYLQJ�VWUDQJHO\�HOVHZKHUH��ZKLFK�PD\�XSVHW�PHPEHUV�RI�WKH�SXEOLF��7KH�
HIIHFWLYHQHVV�RI�D�VLQJOH�DSSOLFDWLRQ�LV�OLNHO\�WR�EH�VKRUW�WHUP�DQG�ORFDOLVHG��
�
'5&������LV�DQRWKHU�SHVWLFLGH�WKDW�KDV�EHHQ�XVHG�IRU�FRQWUROOLQJ�SLJHRQV�EXW�LV�FXUUHQWO\�RQO\�
UHJLVWHUHG�IRU�XVH�IRU�URRN�DQG�VWDUOLQJ�FRQWURO�LQ�1HZ�=HDODQG��%LOO�6LPPRQV��$QLPDO�
&RQWURO�3URGXFWV��SHUV��FRPP����,W�LV�FXUUHQWO\�UHJLVWHUHG�DV�D�SLJHRQ�FRQWURO�DJHQW�LQ�WKH�
86$�DQG�EDLWLQJ�SURJUDPPHV�LQ�WKH�HDUO\�����V�DFKLHYHG�XS�WR������FRQWURO�RI�IORFNV�
QXPEHULQJ���±����ELUGV��%ODQWRQ�HW�DO���������7R�JHW�'5&������UHJLVWHUHG�IRU�SLJHRQ�
FRQWURO�LQ�1HZ�=HDODQG�DQ�DSSURYDO�IURP�WKH�(QYLURQPHQWDO�5LVN�0DQDJHPHQW�$XWKRULW\�
�(50$��ZRXOG�EH�UHTXLUHG��,Q�DGGLWLRQ�WKH�$JULFXOWXUDO�&KHPLFDO�DQG�9HWHULQDU\�0HGLFLQH�
�$&90��EUDQFK�RI�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�)LVKHULHV��0$)��DOVR�QHHGV�WR�DSSURYH�
YHUWHEUDWH�SHVW�FRQWURO�DJHQWV�LQ�WHUPV�RI�HIILFDF\��WR[LFRORJ\��DQLPDO�ZHOIDUH��
UHVLGXHV��SXEOLF�DQG�RSHUDWRU�VDIHW\��DQG�QRQ�WDUJHW�ULVNV��
�
���� 7UDSSLQJ�
0XOWL�FDSWXUH�FDJH�WUDSV�FDQ�EH�XVHG�WR�UHPRYH�SLJHRQV�IURP�VSHFLILF�VLWHV�ZKHUH�WKH\�DUH�
FUHDWLQJ�SUREOHPV��IRU�RQH�GHVLJQ�VHH�KWWS���ZZZ�QRSHVWV�FR�Q]�ELUGBWUDSV�KWPO��DFFHVVHG���
-XO\��������,Q�DQ�XUEDQ�VLWXDWLRQ�WUDSV�ZRXOG�QHHG�WR�EH�VLWHG�ZKHUH�WKH\�DUH�QRW�LQWHUIHUHG�
ZLWK�E\�PHPEHUV�RI�WKH�SXEOLF��H�J��URRI�WRSV��7UDSV�ZRXOG�QHHG�WR�EH�OHIW�RSHQ�DQG�SUHIHG�
ZLWK�JUDLQ�IRU�DW�OHDVW�D�ZHHN�EHIRUH�EHLQJ�VHW��
�
:KHUH�SK\VLFDOO\�SRVVLEOH��URRVWLQJ�RU�QHVWLQJ�SLJHRQV�PD\�EH�FDSWXUHG�XVLQJ�D�KDQG�KHOG�
ODQGLQJ�QHW��7KLV�WHFKQLTXH�FRXOG�EH�XVHG�ZKHQ�SLJHRQV�KDYH�D�VLQJOH�HQWU\�SRLQW�LQWR�D�URRI�
VSDFH�WKDW�FDQ�EH�FRYHUHG�E\�WKH�QHW��$QRWKHU�RSWLRQ�LV�WR�XVH�URFNHW�SURSHOOHG�QHWV�WR�FDSWXUH�
IORFNV�RI�SLJHRQV�ZKHQ�WKH\�FRQJUHJDWH�DW�D�IHHGLQJ�VLWH��$�VSHFLDOLVW�ZRXOG�QHHG�WR�EH�
HPSOR\HG�WR�FDUU\�RXW�WKLV�W\SH�RI�WUDSSLQJ��H�J��*XXV�.QRSHUV��$RWHDURD�:LOGOLIH�([SRUW�
1=���,W�LV�XQOLNHO\�WKDW�WUDSSLQJ�ZRXOG�EH�D�FRVW�HIIHFWLYH�RSWLRQ�IRU�UHGXFLQJ�SLJHRQ�
QXPEHUV��
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���� ([FOXVLRQ�
:KHUH�SLJHRQV�DUH�FUHDWLQJ�D�VSHFLILF�SUREOHP�E\�QHVWLQJ�RU�URRVWLQJ�RQ�PDQ�PDGH�
VWUXFWXUHV��SK\VLFDO�EDUULHUV�FDQ�EH�LQVWDOOHG�WR�SUHYHQW�WKHP�XVLQJ�WKHVH�VLWHV��7KH�IROORZLQJ�
DUH�VRPH�RI�WKH�H[FOXVLRQ�GHYLFHV�WKDW�FDQ�EH�XVHG��7DEOH�����
�
7DEOH���2SWLRQV�IRU�SUHYHQWLQJ�SLJHRQV�IURP�URRVWLQJ�
�
'HYLFH� 'HVFULSWLRQ�
$QJOHG�SODWHV� :RRG��SODVWLF��PHWDO�RU�JODVV�SODWHV�VHW�DW�����RU�JUHDWHU�DORQJ�KRUL]RQWDO�

VXUIDFHV��7KHVH�QHHG�WR�FRYHU�WKH�ZKROH�VXUIDFH�WR�SUHYHQW�SLJHRQV�
URRVWLQJ��)LJ�������

0HWDO�DQG�SODVWLF�VSLNHV� )L[HG�WR�URRVWLQJ�VXUIDFHV��6XLWDEOH�IRU�XVH�RQ�WUXVVHV��OHGJHV��JXWWHUV��
ULGJH�OLQHV�DQG�JDEOHV��)LJ������

0RQRILODPHQW�OLQH�RU�ILQH�
ZLUH�

:KLWH�Q\ORQ�OLQH�ZLWK�D�EUHDNLQJ�VWUDLQ�RI����NJ�LV�UHFRPPHQGHG��6WULQJ�
EHWZHHQ�IL[HG�SRLQWV�DERXW���FP�DERYH�WKH�VXUIDFH�WR�EH�SURWHFWHG��
0XOWLSOH�VWUDQGV����FP�DSDUW�FDQ�EH�XVHG�RQ�ODUJH�IODW�VXUIDFHV��

1HWWLQJ� 1\ORQ��JDOYDQLVHG��VWDLQOHVV�VWHHO�RU�SODVWLF�FRDWHG�PHVK�XVHG�WR�FRYHU�
URRVWLQJ�DQG�QHVWLQJ�VLWHV��1\ORQ�QHWWLQJ�FDQ�EH�OHVV�YLVLEOH�EXW�PHWDO�PHVK�
FDQ�EH�XVHG�ZKHUH�DHVWKHWLFV�DUH�QRW�D�IDFWRU��)LJ������

(OHFWULILHG�ZLUH� 3RZHUHG�E\�DQ�HOHFWULF�IHQFH�XQLW��/LQHV�DUH�UXQ���PP�DERYH�D�VXUIDFH�DQG�
���PP�DSDUW��

%DUULHU�FRLO� 6LPLODU�WR�VSLNHV�LQ�WKDW�LW�LV�IL[HG�WR�URRVWLQJ�VXUIDFHV��)LJ������
*HOV� $SSOLHG�ZLWK�D�FDXONLQJ�JXQ�WR�VXUIDFHV�WR�FUHDWH�D�VWLFN\�EDUULHU�ZKLFK�

SLJHRQV�DYRLG�SHUFKLQJ�RQ��&DQ�ODVW��±���PRQWKV���
�
�

�
)LJ����$QJOHG�SODWHV��SKRWR�VRXUFHG�IURP�
KWWS���ZZZ�SLJHRQFRQWUROUHVRXUFHFHQWUH�RUJ�KWPO�UHYLHZV�ELUG�VORSH�ELUG�UHSHOOHQW�KWPO��
DFFHVVHG����-XO\��������
�



��
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�
)LJ����$QWL�URRVWLQJ�VSLNHV��SKRWR�VRXUFHG�IURP�
KWWS���ZZZ�SLJHRQFRQWUROUHVRXUFHFHQWUH�RUJ�KWPO�UHYLHZV�SLJHRQ�VSLNHV�KWPO��DFFHVVHG���
-XO\��������
�

�
)LJ����1HWWLQJ��SKRWR�VRXUFHG�IURP�
KWWS���ZZZ�SLJHRQFRQWUROUHVRXUFHFHQWUH�RUJ�KWPO�UHYLHZV�ZLUH�PHVK�H[FOXGH�QXLVDQFH�
SLJHRQV�KWPO��DFFHVVHG���-XO\��������
�

�
)LJ����%DUULHU�FRLO��SKRWR�VRXUFHG�IURP�
KWWS���ZZZ�SLJHRQFRQWUROUHVRXUFHFHQWUH�RUJ�KWPO�UHYLHZV�SLJHRQ�UHSHOOHQW�ELUG�EDUULHU�
FRLO�KWPO��DFFHVVHG���-XO\��������
�
8VHG�DSSURSULDWHO\��WKHVH�H[FOXVLRQ�PHWKRGV�FDQ�UHGXFH�WKH�QXPEHU�RI�URRVWLQJ�DQG�QHVWLQJ�
VLWHV�DYDLODEOH�IRU�SLJHRQV�DQG��LI�WKLV�LV�RQH�RI�WKH�IDFWRUV�OLPLWLQJ�WKH�ORFDO�SLJHRQ�
SRSXODWLRQ��FDQ�UHGXFH�WKH�WRWDO�QXPEHUV��EXW�WKLV�ZLOO�EH�VLWH�VSHFLILF��3XWWLQJ�H[FOXVLRQ�
GHYLFHV�LQ�SODFH�XVXDOO\�PHUHO\�VKLIWV�WKH�UHVLGHQW�SLJHRQV�WR�D�QHDUE\�DUHD�ZKHUH�WKH\�PD\�
FUHDWH�WKH�VDPH�SUREOHPV��$W�WKH�YHU\�OHDVW��H[FOXVLRQ�GHYLFHV�FDQ�VWRS�SLJHRQV�IURP�
FRQJUHJDWLQJ�DQG�FDXVLQJ�GDPDJH�LQ�D�VSHFLILF�ORFDWLRQ��
�
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���� 5HPRYDO�RI�IRRG�VRXUFHV�
5HPRYLQJ�IRRG�VRXUFHV�IRU�IHUDO�SLJHRQV�LQ�XUEDQ�DUHDV�FRPSOHWHO\�PD\�EH�GLIILFXOW�GXH�WR�
PHPEHUV�RI�WKH�SXEOLF�IHHGLQJ�WKHP��&OHDQLQJ�XS�VSLOW�IRRG�ZDVWH�ZRXOG�RQO\�VROYH�SDUW�RI�
WKH�SUREOHP��8UEDQ�EDVHG�SLJHRQV�PD\�H[SDQG�WKHLU�IHHGLQJ�DUHDV�WR�UXUDO�VLWHV�LI�WKHLU�XUEDQ�
IRRG�VXSSOLHV�DUH�UHGXFHG��$Q�H[WHQVLYH�SXEOLF�HGXFDWLRQ�FDPSDLJQ�DQG�VLJQDJH�LQ�SUREOHP�
DUHDV�PD\�KHOS�WR�FXUE�WKH�QXPEHU�RI�SHRSOH�IHHGLQJ�SLJHRQV��/HJLVODWLRQ�WR�PDNH�LW�LOOHJDO�WR�
IHHG�SLJHRQV��L�H��VSRW�ILQHV��PD\�DOVR�KHOS��
�
���� 5RRVW�GLVWXUEDQFH�
7KHUH�DUH�VHYHUDO�GHVLJQV�RI�ODVHU�HPLWWHUV�WKDW�DUH�PDUNHWHG�DV�EHLQJ�UHSHOOHQW�WR�ELUGV��7KHVH�
LQFOXGH�DQ�LQGRRU�ODVHU�ELUG�UHSHOOHU��KWWS���ZZZ�HDV\WHN�FR�Q]�GRZQORDGV�%LUG%OD]HU�SGI��
DFFHVVHG���-XO\�������WKDW�LV�DYDLODEOH�LQ�1HZ�=HDODQG��DQG�WZR�KDQG�KHOG�ODVHU�JXQV�
PDUNHWHG�RYHUVHDV��KWWS���ZZZ�SLJHRQFRQWUROUHVRXUFHFHQWUH�RUJ�KWPO�UHYLHZV�ODVHUV�DYLDQ�
GLVVXDGHU�ELUG�SKD]HU�KWPO��DFFHVVHG���-XO\��������7KHVH�SURGXFWV�PD\�GLVWXUE�URRVWLQJ�
SLJHRQV�EXW�WKHLU�ORQJ�WHUP�HIIHFWLYHQHVV�LV�XQFOHDU��3LJHRQV�PD\�HYHQWXDOO\�EHFRPH�
KDELWXDWHG�WR�WKHLU�XVH��&DXWLRQ�ZRXOG�QHHG�WR�EH�XVHG�ZKHQ�XVLQJ�D�ODVHU�GHYLFH�RXWGRRUV��
SDUWLFXODUO\�LQ�XUEDQ�DUHDV��/LNHZLVH�QRLVH�XVHG�DV�D�VFDUH�WHFKQLTXH�DW�URRVW�VLWHV�LV�OLNHO\�WR�
KDYH�OLPLWHG�HIIHFW��
�
���� )HUWLOLW\�FRQWURO�
$�EDLW�FRQWDLQLQJ�QLFDUED]LQ��2YR&RQWURO��3��KDV�EHHQ�GHYHORSHG�LQ�WKH�86$�DV�D�IHUWLOLW\�
FRQWURO�DJHQW�IRU�SLJHRQV��7R�EH�HIIHFWLYH�SLJHRQV�DUH�WUHDWHG�GDLO\�XVLQJ�DQ�DXWRPDWLF�IHHGHU�
WKDW�GLVWULEXWHV�EDLW�DW�D�FHUWDLQ�WLPH�HYHU\�GD\��XVXDOO\�GDZQ���3LJHRQV�TXLFNO\�EHFRPH�
DFFXVWRPHG�WR�WKLV�IHHGLQJ�UHJLPH��7KH�SURGXFW�SUHYHQWV�WUHDWHG�ELUGV�IURP�OD\LQJ�YLDEOH�
HJJV�WKHUHE\�UHGXFLQJ�UHFUXLWPHQW�LQWR�D�SRSXODWLRQ��,W�FDQ�RQO\�EH�HIIHFWLYH�LI�DOO�SLJHRQV�LQ�
D�WUHDWHG�DUHD�DUH�H[SRVHG�DQG�WKHUH�LV�QRW�VLJQLILFDQW�H[WHUQDO�UHFUXLWPHQW��%DLWLQJ�ZRXOG�
QHHG�WR�FRQWLQXH�WKURXJKRXW�WKH�\HDU��&RVWV�DUH�HVWLPDWHG�DW�86������SHU�GD\�RI�
2YR&RQWURO��3�EDLW�WR�WUHDW�����SLJHRQV�
�KWWS���ZZZ�LQQRO\WLFVOOF�FRP�QHZ���SLJHRQ���SDJHV�SLJHRQB)$4�KWPO��DFFHVVHG���-XO\�
�������7KRXJK�2YR&RQWURO��3�KDV�QRW�EHHQ�UHJLVWHUHG�IRU�XVH�LQ�1HZ�=HDODQG��QLFDUED]LQ�LV�
UHJLVWHUHG�DV�DQ�DQWLFRFFLGLDO�DJHQW�LQ�SRXOWU\��%HIRUH�2YR&RQWURO�3�FRXOG�EH�XVHG�IRU�
IHUWLOLW\�FRQWURO�RI�SLJHRQV�LQ�1HZ�=HDODQG�LW�ZRXOG�QHHG�WR�EH�DVVHVVHG�DV�D�KD]DUGRXV�
VXEVWDQFH�E\�(50$��ZLWK�DSSURYDO�VRXJKW�IRU�HLWKHU�LWV�H[SHULPHQWDO�XVH�LQ�FRQWDLQPHQW�RU�
LWV�IXOO�UHOHDVH��,Q�DGGLWLRQ�DSSURYDO�ZRXOG�EH�UHTXLUHG�IURP�WKH�$&90�EUDQFK�RI�0$)�IRU�
LWV�XVH�DV�D�SHVW�FRQWURO�DJHQW��LQ�WHUPV�RI�LWV�HIILFDF\��WR[LFRORJ\��DQLPDO�ZHOIDUH��
UHVLGXHV��SXEOLF�DQG�RSHUDWRU�VDIHW\��DQG�QRQ�WDUJHW�ULVNV��
�
���� (JJ�RLOLQJ�RU�SULFNLQJ�
3LJHRQ�HJJV�FDQ�EH�FRDWHG�LQ�OLTXLG�SDUDIILQ�RU�FRUQ�RLO��RU�D�KROH�FDQ�EH�ERUHG�LQ�WKHP�WR�
SUHYHQW�WKH�HPEU\R�GHYHORSLQJ��7KH�DGXOW�SLJHRQV�FRQWLQXH�WR�EURRG�WKH�DGGOHG�HJJV��
ZKHUHDV�LI�WKH�HJJV�DUH�UHPRYHG�WKH�SLJHRQV�ZLOO�TXLFNO\�UH�QHVW�DQG�OD\�DJDLQ��3LJHRQV�ZLOO�
HYHQWXDOO\�GHVHUW�WKH�FOXWFK�RI�HJJV�DIWHU�WKH�QRUPDO�LQFXEDWLRQ�SHULRG��7KH�GLIILFXOW\�ZLWK�
WKLV�PHWKRG�LV�ILQGLQJ�VXIILFLHQW�QHVWV�DQG�HJJV�WR�WUHDW�WR�KDYH�DQ\�LPSDFW�RQ�WKH�SRSXODWLRQ��
$GGLWLRQDOO\��SLJHRQV�QHVW�DOO�\HDU�URXQG�VR�HJJ�RLOLQJ�RU�SULFNLQJ�ZRXOG�QHHG�WR�EH�
FRQWLQXRXV��
�
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����� $UWLILFLDO�EUHHGLQJ�IDFLOLWLHV��SXEOLF�HGXFDWLRQ�DQG�H[FOXVLRQ�
'RYHFRWHV�RU�SLJHRQ�ORIWV�FDQ�EH�SURYLGHG�LQ�XUEDQ�DUHDV��)LJ������DQG�DOWHUQDWLYH�URRVWLQJ�
DQG�QHVWLQJ�VLWHV�UHPRYHG�E\�XVLQJ�H[FOXVLRQ�GHYLFHV�VR�WKDW�RQFH�WKH�SLJHRQV�VWDUW�QHVWLQJ�LQ�
WKH�SURYLGHG�IDFLOLWLHV�WKHLU�EUHHGLQJ�VXFFHVV�FDQ�EH�PDQLSXODWHG��H�J��E\�RLOLQJ��SULFNLQJ�RU�
UHSODFLQJ�HJJV�ZLWK�IDNH�HJJV���7KLV�PHWKRG�KDV�EHHQ�XVHG�LQ�VRPH�WRZQV�LQ�(XURSH��,Q�
%DVHO��6ZLW]HUODQG��KWWS���DQDWRPLH�XQLEDV�FK�,QWHJUDWLYH%LRORJ\�KDDJ�)HUDO�3LJHRQ�
6WUDVVHQWDXEHQ�SLJHRQ�PDQDJHPHQW�KWPO��DFFHVVHG���-XO\��������WKH�IHUDO�SLJHRQ�SRSXODWLRQ�
ZDV�KDOYHG�IURP��������WR��������RYHU���\HDUV�XVLQJ�D�FRPELQDWLRQ�RI�SXEOLF�HGXFDWLRQ�WR�
FXUE�SHRSOH¶V�ELUG�IHHGLQJ�EHKDYLRXU��WUDSSLQJ��DQG�SURYLVLRQ�RI�SLJHRQ�ORIWV�WKDW�VHUYHG�WZR�
SXUSRVHV��ILUVWO\��WR�SURYLGH�D�FRUH�KHDOWK\�SRSXODWLRQ�RI�SLJHRQV�IRU�SHRSOH�ZKR�YDOXH�WKHP�
WR�IHHG��DQG�VHFRQGO\��VR�WKH�SLJHRQ�HJJV�FRXOG�EH�UHPRYHG�WR�UHJXODWH�WKH�UHVLGHQW�
SRSXODWLRQ�VL]H��3URYLGLQJ�GRYHFRWHV�RU�ORIWV�DQG�FROOHFWLQJ�HJJV�DUH�XQOLNHO\�WR�EH�DGHTXDWH�
E\�WKHPVHOYHV��7KH�XQGHUO\LQJ�SUREOHP�LV�WKH�IRRG�UHVRXUFHV�WKDW�VXVWDLQ�WKH�SLJHRQ�
SRSXODWLRQ��0RGLI\LQJ�SHRSOH¶V�EHKDYLRXU�WR�OLPLW�WKH�IRRG�VXSSO\�LV�HVVHQWLDO�WR�UHGXFH�
SLJHRQ�SRSXODWLRQV�LQ�XUEDQ�DUHDV��
�

�
)LJ����$�GRYHFRWH�EXLOW�LQ�D�SXEOLF�DUHD�LQ�/HDPLQJWRQ��:DUZLFNVKLUH��(QJODQG��

�
����� (QKDQFHG�SUHGDWRU�SRSXODWLRQV�
7KH�1HZ�=HDODQG�IDOFRQ��)DOFR�QRYDHVHHODQGLDH��LV�FXUUHQWO\�EHLQJ�XVHG�H[SHULPHQWDOO\�WR�
UHGXFH�ELUG�GDPDJH�WR�JUDSHV�LQ�VRPH�0DUOERURXJK�YLQH\DUGV�
�KWWS���ZZZ�IDOFRQV�FR�XN�LPDJHV�Q]I�IIJPDQDJHPHQW���SODQ�������������SGI��DFFHVVHG�
���-XO\��������&DSWLYH�EUHG�IDOFRQV�KDYH�EHHQ�VXSSOHPHQWDU\�IHG�DQG�KDYH�HVWDEOLVKHG�KRPH�
UDQJHV�ZLWKLQ�WKH�YLQH\DUGV�ZLWK�VRPH�EUHHGLQJ�VXFFHVVIXOO\��5HGXFWLRQ�LQ�ELUG�GDPDJH�WR�
WKH�JUDSHV�LV�\HW�WR�EH�TXDQWLILHG��7KH�IDOFRQ�FDQ�EH�D�YHU\�HIIHFWLYH�SUHGDWRU�RQ�SLJHRQV�
�PXFK�WR�WKH�FKDJULQ�RI�SLJHRQ�IDQFLHUV���EXW�LW�LV�XQOLNHO\�WKDW�WKH\�FRXOG�KDYH�DQ\�HIIHFW�RQ�
WKH�WRWDO�SLJHRQ�QXPEHUV��
�
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��� &RPSDUDWLYH�(IIHFWLYHQHVV�RI�&RQWURO�2SWLRQV�

�
$�FRQWURO�SURJUDPPH�VKRXOG�QRW�VWDUW�XQOHVV�LWV�RXWFRPH�LV�ILUVW�FOHDUO\�DQG�PHDVXUDEO\�
GHILQHG��WKHUH�LV�VRPH�FHUWDLQW\�WKDW�WKH�SODQQHG�FRQWURO�ZLOO�DFKLHYH�WKH�GHVLUHG�RXWFRPH��DQG�
WKHUH�LV�D�FRPPLWPHQW�IRU�RQJRLQJ�IXQGLQJ�WR�HQVXUH�WKH�RXWFRPH�LV�VXVWDLQHG��/HWKDO�FRQWURO�
KDV�WHQGHG�WR�EH�D�µNQHH�MHUN¶�UHDFWLRQ�RQFH�SLJHRQV�DUH�FRQVLGHUHG�WR�EH�FUHDWLQJ�D�SUREOHP�
DQG�XVXDOO\�RQO\�KDV�D�VKRUW�WHUP�HIIHFW��7KH�ILUVW�VWHS�LQ�DQ\�SLJHRQ�FRQWURO�DFWLYLW\�VKRXOG�
EH�WR�FRQILUP�WKH\�DUH�WKH�NH\�SHVW�VSHFLHV��)RU�H[DPSOH��SLJHRQV�PD\�EH�EODPHG�IRU�IRXOLQJ�
LQ�SXEOLF�DUHDV�EHFDXVH�WKH\�DUH�WKH�PRVW�YLVLEOH��EXW�RWKHU�ELUG�VSHFLHV�PD\�DOVR�EH�
FRQWULEXWLQJ�WR�WKH�µPHVV¶�DQG�PD\�EH�SUHVHQW�DW�KLJKHU�GHQVLWLHV�WKDQ�WKH�SLJHRQV��5HPRYLQJ�
SLJHRQV�PD\�MXVW�FUHDWH�D�YDFXXP�IRU�RWKHU�VSHFLHV�WR�ILOO��H�J��WKH�UHG�ELOOHG�JXOO�PD\�
LQFUHDVH�LQ�QXPEHUV�DQG�FDXVH�WKH�VDPH�SUREOHPV�WKDW�SLJHRQV�RQFH�GLG��,I�LW�KDV�EHHQ�
FODULILHG�WKDW�SLJHRQV�DUH�FDXVLQJ�SUREOHPV�WKDW�QHHG�WR�EH�UHVROYHG��DV�PXFK�LQIRUPDWLRQ�DV�
SRVVLEOH�VKRXOG�EH�FROOHFWHG�DERXW�ZKHUH�WKH�SLJHRQV�DUH�URRVWLQJ��QHVWLQJ�DQG�IHHGLQJ�VR�WKDW�
PRVW�LQGLYLGXDOV�FDQ�EH�WDUJHWHG�E\�D�FRQWURO�RSHUDWLRQ��7KH�HFRQRPLF��HQYLURQPHQWDO�DQG�
VRFLDO�FRVWV�DQG�EHQHILWV�RI�YDULRXV�RSWLRQV�QHHG�WR�EH�FRQVLGHUHG��7KH�IXQGV�VSHQW�RQ�SLJHRQ�
FRQWURO�PD\�EH�EHWWHU�VSHQW�FOHDQLQJ�XS�IRXOLQJ�FDXVHG�E\�D�VWDEOH�UHVLGHQW�SRSXODWLRQ�RI�
SLJHRQV��
�
7R�EHVW�FRPSDUH�WKH�GLIIHUHQW�RSWLRQV�ZH�QHHG�WR�UHODWH�WKHP�WR�VSHFLILF�1HZ�=HDODQG�
VLWXDWLRQV��%HORZ�DUH�WZR�SRWHQWLDO�VFHQDULRV�DQG�WKH�RSWLRQV�IRU�FRQWURO��
�
���� 5XUDO�VFHQDULR�
$�FURS�IDUPHU�KDV�SODQWHG�D�SDGGRFN�RI�VHHG�SHDV�DQG�WKH�SHDV�DUH�VSURXWLQJ��$�IORFN�RI�����
IHUDO�SLJHRQV�DUH�IHHGLQJ�RQ�WKH�FURS�SXOOLQJ�XS�DQG�HDWLQJ�VSURXWLQJ�SHDV��7DEOH�����
�
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7DEOH���2SWLRQV�IRU�FRQWURO�RI�IHUDO�SLJHRQV�LQ�D�UXUDO�VHWWLQJ�
�
&RQWURO�VWUDWHJ\� ([DPSOH� 3URV� &RQV�
'R�QRWKLQJ� 3LJHRQV�ZLOO�HYHQWXDOO\�

VWRS�IHHGLQJ�RQFH�WKH�
FURS�KDV�JURZQ�ODUJH�
HQRXJK�EXW�PD\�GHVWUR\�
D�VLJQLILFDQW�SURSRUWLRQ�
RI�WKH�FURS�EHIRUH�WKDW�
KDSSHQV��

�� 6RPH�HFRQRPLF�ORVV�WR�WKH�
LQGLYLGXDO�IDUPHU��

6KRRWLQJ� $�FRPSHWHQW�VKRRWHU�
WDUJHWV�WKH�SDGGRFN�XVLQJ�
PRYHPHQW�GHFR\V��+H�
FRQWLQXHV�VKRRWLQJ�RQ�WKH�
SDGGRFN�XQWLO�SLJHRQV�
VWRS�IHHGLQJ�RQ�WKH�FURS��

/LWWOH�FRVW�WR�WKH�IDUPHU�
�PD\�SD\�IRU�DPPXQLWLRQ����

&RPSHWHQW�VKRRWHUV�PD\�QRW�
EH�DYDLODEOH�ZKHQ�DQG�ZKHUH�
QHHGHG��7KH�QRLVH�RI�VKRRWLQJ�
PD\�GLVWXUE�QHLJKERXUV�DQG�RU�
VWRFN��6XUYLYLQJ�SLJHRQV�PD\�
VKLIW�WR�DQRWKHU�IDUP�DQG�FDXVH�
GDPDJH�WKHUH��7KHUH�LV�DOVR�D�
ZHOIDUH�FRVW�WR�VKRW�SLJHRQV�
DQG�GHSHQGHQW�QHVWOLQJV���

3RLVRQLQJ� 7KH�IDUPHU�DWWHPSWV�WR�
SRLVRQ�SLJHRQV�ZLWK�
DOSKDFKORUDORVH��

&DQ�KDYH�LPPHGLDWH�
EHQHILWV�LI�VXIILFLHQW�
SLJHRQV�HDW�OHWKDO�GRVHV���

9DULDEOH�UHVXOWV�EHFDXVH�WKH�
SLJHRQV�PD\�QRW�HDW�EDLW�LI�
DQRWKHU�IRRG�VRXUFH�LV�UHDGLO\�
DYDLODEOH��1RQ�WDUJHW�VSHFLHV�
PD\�EH�SRLVRQHG��7KHUH�LV�
DOVR�D�ZHOIDUH�FRVW�WR�SRLVRQHG�
SLJHRQV�DQG�GHSHQGHQW�
QHVWOLQJV��

6FDULQJ�GHYLFHV� 7KH�IDUPHU�VHWV�XS�D�JDV�
JXQ�ZKLFK�FUHDWHV�QRLVH�
WR�VFDUH�DZD\�WKH�IHHGLQJ�
SLJHRQV��

&DQ�SURWHFW�WKH�FURS�IRU�
WKH�FULWLFDO�SHULRG�ZKHQ�
SHDV�DUH�ILUVW�VSURXWLQJ��
DQG�LI�WKH�SLJHRQV�
HYHQWXDOO\�DFFXVWRP�WR�WKH�
VRXQG�RI�D�JDV�JXQ��E\�
WKHQ��WKH�FURS�PD\�EH�WRR�
ODUJH�IRU�WKHP�WR�FUHDWH�
IXUWKHU�GDPDJH���

6RPH�FRVW�WR�KLUH�EX\�D�JDV�
JXQ��7KH�QRLVH�RI�WKH�JDV�JXQ�
PD\�GLVWXUE�QHLJKERXUV�RU�
VWRFN��7KH�SLJHRQV�PD\�VKLIW�
WR�DQRWKHU�IDUP�DQG�FDXVH�
GDPDJH�WKHUH��

�
�
���� 8UEDQ�VFHQDULR�
$�FRORQ\�RI�����SLJHRQV�KDV�HVWDEOLVKHG�QHVWLQJ�DQG�URRVWLQJ�VLWHV�LQ�WKH�EXLOGLQJV�DQG�WUHHV�
LQ�WKH�SDUN�DW�WKH�FHQWUH�RI�D�PLG�VL]HG�WRZQ��3LJHRQV�FRQJUHJDWH�WR�IHHG�RQ�KDQGRXWV�DQG�
UXEELVK�OHIW�E\�SHRSOH�LQ�WKH�WRZQ�VTXDUH��7DEOH�����
�
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7DEOH���2SWLRQV�IRU�FRQWURO�RI�IHUDO�SLJHRQV�LQ�DQ�XUEDQ�VHWWLQJ�
�
&RQWURO�VWUDWHJ\� ([DPSOH� 3URV� &RQV�
'R�QRWKLQJ� 7KH�WRWDO�SLJHRQ�

SRSXODWLRQ�ZLOO�EH�
UHJXODWHG�E\�IRRG�VXSSO\�
DQG�VXLWDEOH�QHVWLQJ�
VLWHV��

3LJHRQV�UHPDLQ�SDUW�RI�WKH�
XUEDQ�VFHQH�DQG�VDWLVI\�WKH�
GHPDQGV�RI�WKRVH�ZKR�
YDOXH�SLJHRQV��

'DPDJH�PLWLJDWLRQ�FRVWV��H�J��
FOHDQLQJ�VWDWXHV��$HVWKHWLF�
FRVW�RI�SLJHRQ�H[FUHPHQW�RYHU�
SXEOLF�IHDWXUHV��

6KRRWLQJ� $�SURIHVVLRQDO�VKRRWHU�
WDUJHWV�URRVWLQJ�QHVWLQJ�
SLJHRQV�DW�QLJKW�ZLWK�DQ�
DLU�ULIOH���

0D\�FDXVH�D�VKRUW�WHUP�
UHGXFWLRQ�LQ�SLJHRQ�
LPSDFWV��DQG�FRXOG�FUHDWH�
DQ�RSSRUWXQLW\�WR�LQLWLDWH�
KDELWDW�PDQLSXODWLRQ�E\�
XVLQJ�H[FOXVLRQ�GHYLFHV��

7KH�ORVVHV�DUH�TXLFNO\�
UHSODFHG�E\�LPPLJUDWLRQ�DQG�
MXYHQLOH�UHFUXLWPHQW��&RQWUDFW�
UDWHV�WR�HPSOR\�SURIHVVLRQDO�
VKRRWHU��35�FRVWV�WR�PLWLJDWH�
SXEOLF�FRQFHUQV��2QJRLQJ�
GDPDJH�PLWLJDWLRQ�FRVWV��
7KHUH�LV�DOVR�D�ZHOIDUH�FRVW�WR�
VKRW�SLJHRQV�DQG�GHSHQGHQW�
QHVWOLQJV��

6FDULQJ�±�ODVHU�
HPLWWHU�

$�ODVHU�EHDP�LV�VKRQH�LQ�
WKH�H\HV�RI�URRVWLQJ�
SLJHRQV�WR�GLVWXUE�WKHP�
LQWR�IOLJKW��

0D\�FDXVH�SLJHRQV�WR�
GHVHUW�D�VSHFLILF�VLWH���

3LJHRQV�EHFRPH�DFFXVWRPHG�
WR�GLVWXUEDQFH�RU�VKLIW�WR�
URRVW�QHVWLQJ�VLWHV�ZKHUH�WKH\�
FDQ¶W�HDVLO\�EH�DFFHVVHG��6RPH�
FRVW�WR�EX\�D�ODVHU�HPLWWHU��
2QJRLQJ�GDPDJH�PLWLJDWLRQ�
FRVWV��

7UDSSLQJ� $�PXOWL�FDSWXUH�FDJH�
WUDS�LV�GHSOR\HG�RQ�D�
URRI�WRS�QHDU�WKH�WRZQ�
FHQWUH�DQG�WUDSSHG�
SLJHRQV�DUH�HXWKDQDVHG���

0D\�FDXVH�D�VKRUW�WHUP�
UHGXFWLRQ�LQ�SLJHRQ�
LPSDFWV��DQG�FRXOG�FUHDWH�
DQ�RSSRUWXQLW\�WR�LQLWLDWH�
KDELWDW�PDQLSXODWLRQ�E\�
XVLQJ�H[FOXVLRQ�GHYLFHV��

7KH�ORVVHV�DUH�TXLFNO\�
UHSODFHG�E\�LPPLJUDWLRQ�DQG�
MXYHQLOH�UHFUXLWPHQW��6RPH�
FRVW�WR�EX\�D�WUDS�DQG�VHUYLFH�
PXOWLSOH�WUDSSLQJ�HSLVRGHV��
7KH�SLJHRQ�SRSXODWLRQ�PD\�
EHFRPH�WUDS�VK\��2QJRLQJ�
GDPDJH�PLWLJDWLRQ�FRVWV��
7KHUH�LV�DOVR�D�ZHOIDUH�FRVW�WR�
HXWKDQDVHG�SLJHRQV�DQG�
GHSHQGHQW�QHVWOLQJV��

5HGXFWLRQ�RI�
IRRG�

$GGLWLRQDO�FOHDQHUV�DUH�
HPSOR\HG�WR�UHPRYH�
VSLOW�IRRG�UXEELVK�LQ�WKH�
WRZQ�FHQWUH��3XEOLF�
DZDUHQHVV�FDPSDLJQ�
VWDUWHG�WR�FXUE�SHRSOH¶V�
WHQGHQF\�WR�IHHG�
SLJHRQV��/HJLVODWLRQ�WR�
SURKLELW�IHHGLQJ��

3RWHQWLDO�WR�FUHDWH�D�
SHUPDQHQW�VROXWLRQ���

&RVW�RI�FOHDQLQJ�XS�VSLOW�
IRRG�UXEELVK��SXEOLF�
DZDUHQHVV�FDPSDLJQ�DQG�DQWL�
IHHGLQJ�OHJLVODWLRQ��7KHUH�LV�
DOVR�D�ZHOIDUH�FRVW�WR�SLJHRQV�
ZKLFK�PD\�VWDUYH�ZKHQ�IRRG�
LV�UHGXFHG��

([FOXVLRQ�
GHYLFHV�

$V�PDQ\�DV�SRVVLEOH�RI�
WKH�URRVWLQJ�QHVWLQJ�
VXUIDFHV�FXUUHQWO\�XVHG�
E\�SLJHRQV�DUH�WUHDWHG�
ZLWK�H[FOXVLRQ�GHYLFHV��
%HVW�HIIHFW�LI�XVHG�LQ�
FRPELQDWLRQ�ZLWK�IRRG�
UHGXFWLRQ�DQG�SXEOLF�
DZDUHQHVV�FDPSDLJQ��

3LJHRQ�FDQ�EH�H[FOXGHG�
IURP�VSHFLILF�VLWHV�ZKHUH�
WKH\�DUH�FDXVLQJ�WKH�PRVW�
GDPDJH��

&RVW�RI�EX\LQJ�DQG�LQVWDOOLQJ�
GHYLFHV��$HVWKHWLF�FRVW�RI�WKH�
GHYLFHV�LQVWDOOHG�RQ�SXEOLF�
IHDWXUHV��0D\�KDYH�ORFDOLVHG�
HIIHFWLYHQHVV�EXW�WKH�SUREOHP�
PD\�EH�VKLIWHG�HOVHZKHUH��
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�
&RQWURO�VWUDWHJ\� ([DPSOH� 3URV� &RQV�
)HUWLOLW\�FRQWURO� $Q�DXWRPDWLF�IHHGHU�LV�

HVWDEOLVKHG�RQ�D�URRIWRS�
QHDU�WKH�WRZQ�FHQWUH��
7KH�SLJHRQV�DUH�IHG�
FRQWUDFHSWLYH�EDLW�GDLO\�
DW�GDZQ��%HVW�HIIHFW�LI�
XVHG�LQ�FRPELQDWLRQ�ZLWK�
IRRG�UHGXFWLRQ�DQG�
H[FOXVLRQ�GHYLFHV��

3LJHRQV�UHPDLQ�SDUW�RI�WKH�
XUEDQ�VFHQH�DQG�VDWLVI\�WKH�
GHPDQGV�RI�WKRVH�ZKR�
YDOXH�SLJHRQV��

([SHQVLYH��&RVW�WR�JHW�
2YR&RQWURO��3�UHJLVWHUHG�LQ�
1HZ�=HDODQG��2QJRLQJ�
H[SHQVH�RI�EDLW��ZRXOG�FRVW�
1=��������SHU�\HDU�WR�IHHG�
����SLJHRQV���,PPLJUDWLRQ�
PD\�QHJDWH�DQ\�UHGXFWLRQV�
FDXVHG�E\�ODFN�RI�IHUWLOLW\��

$UWLILFLDO�
EUHHGLQJ�
IDFLOLWLHV�

$�GRYHFRWH�RU�FRXS�LV�VHW�
XS�WR�SURYLGH�D�PDQDJHG�
QXFOHXV�RI�SLJHRQV��(JJV�
DUH�SULFNHG�RU�UHSODFHG�
ZLWK�GXPPLHV��3HRSOH�
DUH�DOORZHG�WR�IHHG�
SLJHRQV�DW�GHVLJQDWHG�
VLWHV�DQG�RWKHU�SRWHQWLDO�
IRRG�LV�UHGXFHG��
([FOXVLRQ�GHYLFHV�DUH�
HPSOR\HG��

3LJHRQV�UHPDLQ�SDUW�RI�WKH�
XUEDQ�VFHQH�DQG�VDWLVI\�WKH�
GHPDQGV�RI�WKRVH�ZKR�
YDOXH�SLJHRQV��

&RVW�RI�HVWDEOLVKLQJ�GRYHFRWH�
DQG�VHUYLFLQJ�LW��YROXQWHHU�
PD\�GR�WKH�HJJ�PDQLSXODWLRQ���
&RVW�RI�FOHDQLQJ�XS�VSLOW�
IRRG�UXEELVK��SXEOLF�
DZDUHQHVV�FDPSDLJQ�DQG�DQWL�
IHHGLQJ�OHJLVODWLRQ��&RVW�RI�
EX\LQJ�DQG�LQVWDOOLQJ�
H[FOXVLRQ�GHYLFHV��

�
�
6HH�$SSHQGL[���IRU�D�OLVW�RI�VXSSOLHUV�RI�SLJHRQ�FRQWURO�SURGXFWV��
�
���� 6RFLDO�FRQVWUDLQWV�RQ�SLJHRQ�FRQWURO�
$V�VRFLHW\�KDV�EHFRPH�PRUH�XUEDQLVHG�SHVW�FRQWURO�KDV�FRPH�XQGHU�LQFUHDVHG�SXEOLF�VFUXWLQ\��
3HVW�FRQWURO�SURIHVVLRQDOV�QHHG�WR�WDNH�KHHG�RI�WKLV�SUHVVXUH�DQG�PRGLI\�WKHLU�WHFKQLTXHV�LI�
WKHLU�ZRUN�LV�WR�UHPDLQ�HIIHFWLYH��6RPH�SHRSOH�YLHZ�SLJHRQV�IDYRXUDEO\�DQG�ZRXOG�SURWHVW�
DJDLQVW�WKH�XVH�RI�OHWKDO�FRQWURO��H�J��WKH�:HOOLQJWRQ�DQWL�FXOO�FRDOLWLRQ���RU�LQGHHG�DQ\�
FRQWURO��/HWKDO�FRQWURO�WDUJHWLQJ�DGXOW�ELUGV�KDV�ZHOIDUH�FRVWV��QRW�RQO\�IRU�WKH�DGXOW�ELUGV��EXW�
DOVR�IRU�DQ\�GHSHQGHQW�FKLFNV��%HFDXVH�WKLV�VSHFLHV�EUHHGV�DOO�\HDU�URXQG�LW�LV�QRW�SRVVLEOH�WR�
UHVWULFW�FRQWURO�WR�DQ\�QRQ�EUHHGLQJ�VHDVRQ��EXW�WKLV�ZHOIDUH�FRVW�FRXOG�EH�PLQLPLVHG�E\�
DYRLGLQJ�WKH�SHDN�VSULQJ�VXPPHU�EUHHGLQJ�VHDVRQ��8VLQJ�QRQ�OHWKDO�PHWKRGV�VXFK�DV�
H[FOXVLRQ�DQG�IHUWLOLW\�FRQWURO�LV�OLNHO\�WR�EH�PRUH�DFFHSWDEOH�EXW�WKH�FRVW�RI�XVLQJ�WKHVH�
PHWKRGV�QHHGV�WR�EH�ZHLJKHG�XS�DJDLQVW�WKH�EHQHILWV�RI�UHGXFHG�SLJHRQ�LPSDFW��&KDQJLQJ�
SHRSOH¶V�DWWLWXGHV�DQG�DFWLRQV�WRZDUGV�SLJHRQV�WKURXJK�SXEOLF�HGXFDWLRQ�LV�DQ�HVVHQWLDO�
FRPSRQHQW�RI�OHVVHQLQJ�WKH�SUREOHPV�WKDW�XUEDQ�SLJHRQ�SRSXODWLRQV�FDQ�FDXVH��
�
,Q�UXUDO�DUHDV�OHWKDO�FRQWURO�XVLQJ�VKRRWLQJ�DQG�SRLVRQLQJ�VWLOO�UHPDLQV�DQ�RSWLRQ�IRU�ORFDOLVHG�
SLJHRQ�FRQWURO�EXW�ODQG�VXEGLYLVLRQ�DQG�XUEDQ�VSUDZO�PD\�PRGLI\�ZKHUH�DQG�ZKHQ�WKHVH�
WRROV�FDQ�EH�XVHG��
�



���
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��� &RQFOXVLRQV�

�
•� 7KHUH�LV�D�SRODULVHG�YLHZ�RI�IHUDO�SLJHRQV�LQ�XUEDQ�VRFLHW\�ZLWK�VRPH�SHRSOH�FRQVLGHULQJ�

WKHP�SHVWV�DQG�RWKHUV�DV�IHDWKHUHG�IULHQGV��7KLV�GLIIHUHQFH�RI�RSLQLRQ�ZLOO�DOZD\V�FUHDWH�
GLIILFXOWLHV�LQ�WU\LQJ�WR�PDQDJH�XUEDQ�SLJHRQ�SRSXODWLRQV��8VLQJ�QRQ�OHWKDO�PHWKRGV�WKDW�
OHDYH�VRPH�UHVLGHQW�SLJHRQV�WR�VDWLVI\�WKH�GHPDQGV�RI�LQGLYLGXDOV�ZKR�YDOXH�SLJHRQV�PD\�
EH�WKH�EHVW�FRPSURPLVH�LQ�FXUUHQW�1HZ�=HDODQG�VRFLHW\��

•� 3HVW�PDQDJHUV�QHHG�WR�GHWHUPLQH�WKH�H[WHQW�RI�WKHLU�VSHFLILF�SLJHRQ�SUREOHP�DQG�GHFLGH�
ZKHWKHU�WKH�FRVW�RI�UHPHGLDO�DFWLRQ�LV�OHVV�WKDQ�WKDW�RI�PDLQWDLQLQJ�WKH�VWDWXV�TXR�WKURXJK�
UHSDLUV�DQG�FOHDQLQJ��

•� $�FRQWURO�SURJUDPPH�VKRXOG�QRW�VWDUW�XQOHVV�LWV�RXWFRPH�LV�ILUVW�FOHDUO\�DQG�PHDVXUDEO\�
GHILQHG��WKHUH�LV�VRPH�FHUWDLQW\�WKDW�WKH�SODQQHG�FRQWURO�ZLOO�DFKLHYH�WKH�GHVLUHG�RXWFRPH��
DQG�WKHUH�LV�D�FRPPLWPHQW�IRU�RQJRLQJ�IXQGLQJ�WR�HQVXUH�WKH�RXWFRPH�LV�VXVWDLQHG��

•� ,I�OHWKDO�FRQWURO�LV�GHHPHG�QHFHVVDU\�WKHQ�PDQDJHUV�VKRXOG�DVVHVV�ZKHUH�SLJHRQV�DUH�
FRQJUHJDWLQJ�WR�IHHG��URRVW��DQG�QHVW�DQG�GHFLGH�ZKLFK�RI�WKHVH�DUHDV�FDQ�EH�WDUJHWHG�
PRVW�HIIHFWLYHO\�WR�UHGXFH�SLJHRQ�RFFXSDWLRQ�DQG�RU�QXPEHUV��

•� /HWKDO�FRQWURO�FDQ�EH�HIIHFWLYH�LQ�UXUDO�DUHDV�DQG�PD\�UHGXFH�XUEDQ�EDVHG�SLJHRQ�
QXPEHUV�LQ�VRPH�VLWXDWLRQV��/HWKDO�FRQWURO�LV�QRW�UHFRPPHQGHG�LQ�XUEDQ�DUHDV�GXH�WR�WKH�
OLNHOLKRRG�RI�DGYHUVH�SXEOLF�UHVSRQVH���

•� 0LQLPLVLQJ�WKH�UHVRXUFHV�WKDW�HQDEOH�D�SLJHRQ�SRSXODWLRQ�WR�H[LVW�DW�D�OHYHO�ZKHUH�WKH\�
FDXVH�SUREOHPV�LV�OLNHO\�WR�EH�D�PRUH�VXVWDLQDEOH�PHWKRG�RI�SLJHRQ�FRQWURO�WKDQ�VKRUW��
WHUP�OHWKDO�FRQWURO���

•� )HUWLOLW\�FRQWURO�LV�XQWULHG�LQ�1HZ�=HDODQG�EXW�KDV�EHHQ�XVHG�IRU�PDQDJLQJ�SLJHRQ�
QXPEHUV�RYHUVHDV��7KH�FRVW��LQFOXGLQJ�UHJLVWUDWLRQ�DQG�XVH��RI�XVLQJ�WKLV�WHFKQRORJ\�LV�
OLNHO\�WR�EH�H[SHQVLYH�EXW�LW�PD\�EH�XVHIXO�IRU�UHJXODWLQJ�GLVFUHWH�SLJHRQ�SRSXODWLRQV��

�

��� 5HFRPPHQGDWLRQV�

�
•� $Q�DQDO\VLV�RI�HFRQRPLF��HQYLURQPHQWDO�DQG�VRFLDO�FRVWV�DQG�EHQHILWV�VKRXOG�EH�FDUULHG�

RXW�EHIRUH�D�SLJHRQ�FRQWURO�SURJUDPPH�FRPPHQFHV��WR�HQVXUH�WKH�EHQHILWV�H[FHHG�DQ\�
FRVW�DQG�WKDW�WKHVH�EHQHILWV�FDQ�EH�VXVWDLQHG��

•� ,Q�DGGLWLRQ��LI�OHWKDO�FRQWURO�LV�XVHG��WKH�DQLPDO�ZHOIDUH�FRVW�DOVR�QHHGV�WR�EH�MXVWLILHG�E\�
HQVXULQJ�PHDVXUDEOH�EHQHILWV�DUH�DFKLHYHG��

•� ,Q�UXUDO�DUHDV�VKRRWLQJ�LV�WKH�PRVW�HIIHFWLYH�ZD\�WR�PLWLJDWH�ORFDOLVHG�SLJHRQ�LPSDFWV�RQ�
FURSV��

•� ,Q�XUEDQ�DUHDV�IRRG�UHGXFWLRQ�DQG�H[FOXVLRQ�GHYLFHV�VKRXOG�EH�XVHG�WR�OLPLW�SLJHRQ�
LPSDFWV�DQG��LQ�HQWUHQFKHG�SUREOHP�DUHDV��WKH�FRPELQHG�XVH�RI�WKH�DERYH��GRYHFRWHV�WR�
PDQLSXODWH�EUHHGLQJ�VXFFHVV��DQG�SXEOLF�HGXFDWLRQ�VKRXOG�EH�FRQVLGHUHG��

�
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��� $FNQRZOHGJHPHQWV�

�
7KLV�UHSRUW�ZDV�SUHSDUHG�IRU�WKH�+DZNH¶V�%D\�5HJLRQDO�&RXQFLO�ZLWK�IXQGLQJ�SURYLGHG�E\�
WKH�)RXQGDWLRQ�IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\�XQGHU�WKH�(QYLUROLQN�SURJUDPPH��
7KDQNV�WR�%UXFH�:DUEXUWRQ�IRU�UHYLHZ�RI�WKLV�UHSRUW��&KULVWLQH�%H]DU�IRU�HGLWLQJ��DQG�&KHULH�
:LOVRQ�IRU�ILQDO�ZRUG�SURFHVVLQJ��
�

��� 5HIHUHQFHV�

�
$OH[DQGHU�'-��:LOVRQ�*:&��5XVVHO�3+��/LVWHU�6$��3DUVRQV�*�������1HZFDVWOH�GLVHDVH�

RXWEUHDNV�LQ�IRZO�LQ�*UHDW�%ULWDLQ�GXULQJ�������9HWHULQDU\�5HFRUG���������±������
%ODQWRQ�.0��&RQVWDQWLQ�%8��:LOOLDPV�*/�������(IILFDF\�DQG�PHWKRGRORJ\�RI�XUEDQ�SLJHRQ�

FRQWURO�ZLWK�'5&�������3URFHHGLQJ�RI�WKH��WK�(DVWHUQ�:LOGOLIH�'DPDJH�&RQWURO�
&RQIHUHQFH��8QLYHUVLW\�RI�1HEUDVND��/LQFROQ��86��3S����±����

&ROHPDQ�-'��6SXUU�(%�������)DUPHU�SHUFHSWLRQV�RI�ELUG�GDPDJH�DQG�FRQWURO�LQ�DUDEOH�FURSV��
1HZ�=HDODQG�3ODQW�3URWHFWLRQ��������±�����

'LONV�3-�������'LHW�RI�IHUDO�SLJHRQV��&ROXPED�OLYLD��LQ�+DZNH
V�%D\��1HZ�=HDODQG��1HZ�
=HDODQG�-RXUQDO�RI�$JULFXOWXUDO�5HVHDUFK�������±����

+HDWK�$&*��0LOOWKRUSH�$3��(YHV�1�������3LJHRQ�PLWHV�DQG�KXPDQ�LQIHVWDWLRQ��1HZ�=HDODQG�
(QWRPRORJLVW������±�����

+HDWKHU�%��5REHUWVRQ�+�������7KH�ILHOG�JXLGH�WR�WKH�ELUGV�RI�1HZ�=HDODQG��UHYLVHG�HGLWLRQ���
$XFNODQG��3HQJXLQ�%RRNV��

-RKQVWRQ�5)��-DQLJD�0�������)HUDO�SLJHRQV��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV���
/DZVRQ�+0�������)HUDO�SLJHRQ�GDPDJH�WR�ILHOG�EHDQV��$QQDOV�RI�$SSOLHG�%LRORJ\��������±

�����
3LPHQWHO�'��=XQLJD�5��0RUULVRQ�'�������8SGDWH�RQ�WKH�HQYLURQPHQWDO�DQG�HFRQRPLF�FRVWV�

DVVRFLDWHG�ZLWK�DOLHQ�LQYDVLYH�VSHFLHV�LQ�WKH�8QLWHG�6WDWHV��(FRORJLFDO�(FRQRPLFV�����
���±�����

3RUWHU�5(5��5XGJH�05��0F/HQQDQ�-$�������%LUGV�DQG�VPDOO�PDPPDOV�±�D�SHVW�FRQWURO�
PDQXDO��/LQFROQ��0DQDDNL�:KHQXD�3UHVV��
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$SSHQGL[��� 6XSSOLHUV�RI�SLJHRQ�FRQWURO�SURGXFWV�
�
3RLVRQV� � � � � � � � 3URGXFWV�
�
$QLPDO�&RQWURO�3URGXFWV��ZZZ�SHVWRII�FR�Q]�� � � $OSKDFKORUDORVH�WUHDWHG�
:DQJDQXL� � � � � � � � SHDV�
3K��������������
�
7UDSV�
�
3HVW�0DQDJHPHQW�6HUYLFHV��ZZZ�QRSHVWV�FR�Q]��� � � 0XOWL�FDSWXUH�WUDSV�
&KULVWFKXUFK� �
3K���������������
3K�������������� �
�
([FOXGHU�GHYLFHV�
�
$FH�%LUGSURRILQJ�6\VWHPV��ZZZ�ELUGSURRILQJ�FR�Q]�� � 1HWWLQJ�
$XFNODQG� � � � � � � � 7HQVLRQHG�ZLUH�
3K�������������� � � � � � � (OHFWULILHG�ZLUH�
� � � � � � � � � %LUG�VSLNHV�
� � � � � � � � � %DUULHU�FRLO�
�
%LUG�3URRILQJ�1=��ZZZ�SHVN\ELUGV�FR�Q]�� � � � %LUG�VSLNHV�
'XQVDQGHO��&DQWHUEXU\�
3K��������������
�
(DV\�7HFKQRORJ\�6ROXWLRQV��ZZZ�HDV\WHN�FR�Q]�� � � %LUG�VSLNHV�
&KULVWFKXUFK� 5HSHOOHQW�JHO�
3K��������������
�
3HVW�0DQDJHPHQW�6HUYLFHV��ZZZ�QRSHVWV�FR�Q]��� � � 5HSHOOHQW�JHO�
&KULVWFKXUFK�
3K���������������
3K��������������
�
5RRVW�GLVWXUEDQFH�GHYLFHV�
�
(DV\�7HFKQRORJ\�6ROXWLRQV��ZZZ�HDV\WHN�FR�Q]�� � � ,QGRRU�ODVHU�ELUG�UHSHOOHU�
&KULVWFKXUFK�
3K��������������
�
,QIRUPDWLRQ�RQ�SLJHRQ�FRQWURO�
�
+XWWRQ���5RVWURQ�(QYLURQPHQWDO�,QYHVWLJDWLRQV��ZZZ�KDQGU�FR�XN��
3LJHRQ�&RQWURO�5HVRXUFH�&HQWUH��ZZZ�SLJHRQFRQWUROUHVRXUFHFHQWUH�RUJ��
�


