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EXECUTIVE SUMMARY ::)�&DQDGD¶V�2FHDQ�1RLVH�LQ�&DQDGD¶V�
3DFL¿F�:RUNVKRS�WRRN�SODFH�LQ�9DQFRXYHU�RQ�
-DQXDU\����DQG�)HEUXDU\����������

$�KHDOWK\�DFRXVWLF�HQYLURQPHQW�LV�D�QHFHVVDU\�FRQGLWLRQ�IRU�KHDOWK\�HFRV\VWHPV�DQG�WKH�
VSHFLHV�WKDW�XWLOL]H�VRXQG��EXW�WR�GDWH��WKHUH�KDV�EHHQ�OLPLWHG�FRQVLGHUDWLRQ�RI�WKLV�LVVXH�LQ�
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FRQYHQHG�WKLV�ZRUNVKRS�WR�EHJLQ�D�GLDORJXH�WRZDUG�EHWWHU�XQGHUVWDQGLQJ�DQG�PDQDJHPHQW�
RI�RFHDQ�QRLVH�RQ�WKH�3DFL¿F�&RDVW��7KH�REMHFWLYHV�RI�WKH�ZRUNVKRS�ZHUH�WR��

��� REWDLQ�D�SLFWXUH�RI�RFHDQ�QRLVH�DQG�LWV�VRXUFHV�LQ�WKH�UHJLRQ��LQFOXGLQJ�PRQLWRULQJ��� �
� UHVHDUFK��DQG�VFLHQFH�FDSDFLW\�
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� DGYDQFLQJ�PDQDJHPHQW�RI�QRLVH�LQ�WKH�UHJLRQ�

��� GLVFXVV�WKH�VKRUW��WR�PHGLXP�WHUP�ZRUN�QHHGHG�WR�¿OO�JDSV�LQ�NQRZOHGJH�DQG�JHQHUDWH��
� SURGXFWV�XVHIXO�IRU�QRLVH�PDQDJHPHQW�

$OPRVW����SDUWLFLSDQWV�IURP�D�ZLGH�UDQJH�RI�EDFNJURXQGV��DFDGHPLD��QRQ�JRYHUQPHQWDO�
RUJDQL]DWLRQV��JRYHUQPHQW�DJHQFLHV��SRUW�DXWKRULWLHV��DQG�FRQVXOWLQJ�FRPSDQLHV��DWWHQGHG�WKH�
PHHWLQJ��$OWKRXJK�WKH�PDMRULW\�RI�SDUWLFLSDQWV�ZHUH�&DQDGLDQ��WKHUH�ZDV�VRPH�UHSUHVHQWDWLRQ�
IURP�WKH�8QLWHG�6WDWHV��WKH�8�.���DQG�$XVWUDOLD��2Q�WKH�¿UVW�GD\��VSHDNHUV�LQWURGXFHG�WKH�WRSLF�
RI�DQWKURSRJHQLF�QRLVH�DQG�LWV�SRWHQWLDO�LPSDFWV�RQ�PDULQH�OLIH��GHVFULEHG�FXUUHQW�UHVHDUFK�
DQG�PRQLWRULQJ�DFWLYLWLHV�LQ�%ULWLVK�&ROXPELD��DQG�FDWDORJXHG�FXUUHQW�DQG�HPHUJHQW�VRXUFHV�
RI�XQGHUZDWHU�DQWKURSRJHQLF�QRLVH��2Q�GD\�WZR��D�UHSUHVHQWDWLYH�IURP�WKH�8�6��1DWLRQDO�
2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��12$$��SUHVHQWHG�QRLVH�PDSSLQJ�LQLWLDWLYHV�
XQGHUZD\�LQ�WKH�8QLWHG�6WDWHV��DQG�D�ELR�DFRXVWLFLDQ�FRPPLVVLRQHG�E\�::)��&KULVWLQH�(UEH�
RI�&XUWLQ�8QLYHUVLW\�LQ�:HVWHUQ�$XVWUDOLD��SUHVHQWHG�ZRUN�WR�TXDQWLI\�DQG�PDS�WKH�DQQXDO�
QRLVH�FRQWULEXWLRQ�RI�VKLSSLQJ�RQ�WKH�%�&��&RDVW��)LJXUH�����

)LJXUH����&XPXODWLYH�DQQXDO�VKLSSLQJ�QRLVH�IRU������RQ�WKH�%�&��&RDVW��(UEH��0DF*LOOLYUD\��	�:LOOLDPV��������
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6HVVLRQV�RQ�WKH�VHFRQG�GD\�IRFXVHG�RQ�VSHFL¿F�FDVH�VWXGLHV�RI�QRLVH�DQG�QRLVH�PDQDJHPHQW�
LQ�RWKHU�DUHDV��DQG�DSSURDFKHV�WR�LQFRUSRUDWH�QRLVH�LQWR�IXWXUH�SODQQLQJ�LQ�%ULWLVK�&ROXPELD��
7KH�ZRUNVKRS�HQGHG�ZLWK�D�URXQGWDEOH�GLVFXVVLRQ�WKDW�LGHQWL¿HG�WKH�IROORZLQJ�VKRUW��DQG�
ORQJ�WHUP�DFWLRQV��

SHORT-TERM ACTIONS (WITHIN SIX MONTHS)
��� (VWDEOLVK�WKH�FXUUHQWO\�NQRZQ�EDVHOLQH�OHYHOV�RI�QRLVH�IURP�H[LVWLQJ�GDWD�

��� *HQHUDWH�SRWHQWLDO�VFHQDULRV�RI�H[SHFWHG�FKDQJHV�LQ�QRLVH�OHYHOV�IURP�WKH�IXOO�UDQJH�RI��
� DFWLYLWLHV�WKDW�DUH�SURSRVHG�DQG�WKH�SRWHQWLDO�ELRORJLFDO�HIIHFWV�RQ�PDULQH�OLIH�

��� 3URYLGH�DGYLFH�RQ�HTXLSPHQW�WR�WKRVH�HVWDEOLVKLQJ�QHZ�K\GURSKRQH�QHWZRUNV�

��� &RPSOHWH�D�PDS�DQG�GDWDEDVH�RI�H[LVWLQJ�K\GURSKRQH�V\VWHPV�RQ�WKH�FRDVW�

MEDIUM-TO LONGER-TERM ACTIONS
��� ,QWHJUDWH�K\GURSKRQH�QHWZRUNV�WKURXJK�FDOLEUDWLQJ�H[LVWLQJ�UHFRUGHUV�DQG�GHYHORSLQJ��
� GDWD�SURWRFROV�

��� ,QIRUP�SODFHPHQW�IRU�IXWXUH�K\GURSKRQHV�WR�DGGUHVV�JDSV�LQ�FRYHUDJH�RI�GDWD�DQG�� �
� ELRORJLFDO�NQRZOHGJH�

��� 3URYLGH�PDQDJHPHQW�DQG�SROLF\�UHFRPPHQGDWLRQV�IRU�QRLVH�PLWLJDWLRQ��LQFOXGLQJ�� �
� SURWHFWLQJ�DFRXVWLFDOO\�TXLHW�DUHDV�DQG�VHWWLQJ�PDULQH�HQYLURQPHQWDO�TXDOLW\�WDUJHWV�IRU��
� DQWKURSRJHQLF�QRLVH��

��� 3URYLGH�LQSXW�LQWR�UHJLRQDO�PDULQH�SURWHFWHG�DUHD�QHWZRUN�SODQQLQJ�

$�EUHDNRXW�GLVFXVVLRQ�
RQ�K\GURSKRQH�QHWZRUNV�
KHOSHG�SDUWLFLSDQWV�WR�VKDUH�
WKHLU�H[SHUWLVH��NQRZOHGJH�
RI�K\GURSKRQHV��DFRXVWLF�
GDWD�FROOHFWLRQ��DQG�
VWDQGDUGV��3DUWLFLSDQWV�ODWHU�
GRFXPHQWHG�WKH�ORFDWLRQ�RI�
WKHLU�K\GURSKRQHV�DQG�DGGHG�
WKHP�WR�DQ�H[LVWLQJ�GDWDEDVH�
DQG�PDS�RI�K\GURSKRQH�
QHWZRUNV�RQ�WKH�3DFL¿F�&RDVW��
IDFLOLWDWHG�E\�6FRWW�9HLUV�RI�
%HDP�5HDFK�0DULQH�6FLHQFH�
DQG�6XVWDLQDELOLW\�6FKRRO�
�)LJXUH�����

)LJXUH����+\GURSKRQH�QHWZRUNV�DQG�ORFDWLRQV�RQ�WKH�%�&��&RDVW��
FRXUWHV\�RI�ZZZ�RUFDVRXQG�QHW
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$�VHFRQG�EUHDNRXW�GLVFXVVLRQ�RQ�³KRW�VSRWV´�LGHQWL¿HG�SRWHQWLDO�QHZ�ORFDWLRQV�ZKHUH�
K\GURSKRQH�QHWZRUNV�FRXOG�EURDGHQ�RXU�XQGHUVWDQGLQJ�RI�QRLVH�DQG�DQLPDOV�RQ�WKH�%�&��
&RDVW��SDUWLFXODUO\�LQ�ELRORJLFDO�KRW�VSRWV��6XJJHVWLRQV�LQFOXGHG�%URRNV�3HQLQVXOD��'L[RQ�
(QWUDQFH��+HFDWH�6WUDLW��DQG�0RQH\�3RLQW�RQ�WKH�&HQWUDO�&RDVW��

7KH�SDUWLFLSDQWV�DSSUHFLDWHG�WKH�WLPHO\�QDWXUH�RI�WKLV�PHHWLQJ��JLYHQ�WKH�VFRSH�RI�FXUUHQWO\�
SURSRVHG�GHYHORSPHQWV�RQ�&DQDGD¶V�3DFL¿F�FRDVW�DQG�WKH�OLNHOLKRRG�RI�LQFUHDVHG�OHYHOV�
RI�DQWKURSRJHQLF�QRLVH�DQG�SRWHQWLDO�LPSDFWV�RQ�PDULQH�OLIH��7KH�ZRUNVKRS�IDFLOLWDWHG�
FRQQHFWLRQV�EHWZHHQ�SHRSOH�ZRUNLQJ�RQ�WKLV�LVVXH��DQG�LGHQWL¿HG�D�XQLTXH�RSSRUWXQLW\�LQ�WKH�
UHJLRQ�WR�DGYDQFH�WKH�FRQVLGHUDWLRQ�DQG�WUHDWPHQW�RI�DQWKURSRJHQLF�RFHDQ�QRLVH��JLYHQ�LWV�
H[LVWLQJ�K\GURSKRQH�QHWZRUNV��FRPPXQLW\�RI�UHVHDUFKHUV��DQG�SURJUHVVLYH�SRUWV�

7KLV�ZRUNVKRS�VWDWHPHQW�ZDV�FLUFXODWHG�DW�WKH�HQG��ZKLFK�WKH�PDMRULW\�RI�SDUWLFLSDQWV�
DJUHHG�ZLWK�

2FHDQ�QRLVH�LV�D�JURZLQJ�FRQFHUQ�DQG�LWV�LPSDFWV�PXVW�EH�FRQVLGHUHG�LQ�WKH�PDQDJHPHQW�
DQG�SODQQLQJ�RI�FXUUHQW�DQG�IXWXUH�DFWLYLWLHV�LQ�WKH�PDULQH�ZDWHUV�RII�%ULWLVK�&ROXPELD��
7KHUH�LV�D�QHHG�WR�SURWHFW�TXLHW�DUHDV�DQG�UHGXFH�DQWKURSRJHQLF�QRLVH�OHYHOV��HVSHFLDOO\�LQ�
HFRORJLFDOO\�LPSRUWDQW�DUHDV�

5()(5(1&(6
(UEH��&���0DF*LOOLYUD\��$���	�:LOOLDPV��5����������0DSSLQJ�RFHDQ�QRLVH��0RGHOLQJ�FXPXODWLYH�DFRXVWLF�HQHUJ\�IURP�VKLSSLQJ�LQ�
%ULWLVK�&ROXPELD�WR�LQIRUP�PDULQH�VSDWLDO�SODQQLQJ���8QSXEOLVKHG�UHSRUW�VXEPLWWHG�WR�::)�&DQDGD���&XUWLQ�8QLYHUVLW\��$XVWUDOLD��
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/DVW�EXW�QRW�OHDVW��::)�&DQDGD�LV�SDUWLFXODUO\�JUDWHIXO�WR�WKH�¿QDQFLDO�VXSSRUW�RI�::)�8�6��
�0DUJDUHW�$��&DUJLOO�)RXQGDWLRQ���ZLWKRXW�ZKLFK�WKLV�ZRUNVKRS�DQG�XQGHUWDNLQJ�ZRXOG�QRW�
EH�SRVVLEOH�
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INTRODUCTION ,W�LV�LQFUHDVLQJO\�EHLQJ�UHFRJQL]HG�WKDW�D�
KHDOWK\�DFRXVWLF�HQYLURQPHQW�LV�D�QHFHVVDU\�
FRQGLWLRQ�IRU�KHDOWK\�HFRV\VWHPV�DQG�WKH�

VSHFLHV�WKDW�UHO\�RQ�VRXQG��7R�GDWH��KRZHYHU��WKHUH�KDV�EHHQ�OLPLWHG�
FRQVLGHUDWLRQ�RI�WKLV�LVVXH�LQ�GHFLVLRQ�PDNLQJ�DQG�SODQQLQJ�DURXQG�
H[LVWLQJ�DQG�IXWXUH�XVHV�RI�&DQDGD¶V�RFHDQV��5HFRJQL]LQJ�WKLV�JDS��
::)�&DQDGD�UHFHQWO\�LQLWLDWHG�D�WKUHH�\HDU�SURMHFW�WR�LPSURYH�
FRQVLGHUDWLRQ�RI�DQWKURSRJHQLF�RFHDQ�QRLVH�LQWR�RFHDQ�SODQQLQJ�DQG�
PDQDJHPHQW�SURFHVVHV�RQ�&DQDGD¶V�3DFL¿F�FRDVW��0RUH�VSHFL¿FDOO\��WKLV�
SURMHFW�LQYROYHV�ZRUNLQJ�ZLWK�WKH�VFLHQFH�DQG�UHVHDUFK�FRPPXQLW\�WR�
IDFLOLWDWH�WKH�V\QWKHVLV�RI�LQIRUPDWLRQ�DQG�SURGXFWV�WKDW�FDQ�EH�XVHIXO�
WR�GHFLVLRQ�PDNLQJ�DQG�SODQQLQJ��::)�&DQDGD�FRQYHQHG�D�WZR�GD\�
ZRUNVKRS�WR�EULQJ�WRJHWKHU�WKH�FRPPXQLW\�RI�PDULQH�OLIH�DQG�RFHDQ�
QRLVH�UHVHDUFKHUV��UHJXODWRUV��FLWL]HQ�VFLHQWLVWV��SRUW�DXWKRULWLHV��DQG�
FRQVHUYDWLRQ�LQWHUHVWV�LQ�3DFL¿F�&DQDGD��7KH�ZRUNVKRS�WRRN�SODFH�RQ�
-DQXDU\����DQG�)HEUXDU\����������DW�WKH�/LVWHO�+RWHO�LQ�9DQFRXYHU��

7KH�JRDO�RI�WKH�ZRUNVKRS�ZDV�WR�EHJLQ�D�GLDORJXH�WRZDUG�EHWWHU�XQGHUVWDQGLQJ�DQG�PDQDJLQJ�
RFHDQ�QRLVH�LQ�&DQDGD¶V�3DFL¿F��7KH�REMHFWLYHV�RI�WKH�ZRUNVKRS�ZHUH�WR��

��� �REWDLQ�D�SLFWXUH�RI�RFHDQ�QRLVH�DQG�LWV�VRXUFHV�LQ�WKH�UHJLRQ��LQFOXGLQJ�PRQLWRULQJ��� �
� UHVHDUFK��DQG�VFLHQFH�FDSDFLW\�

��� LGHQWLI\�WKH�SRWHQWLDO�HIIHFWV�RI�DQWKURSRJHQLF�RFHDQ�QRLVH�DQG�UHODWHG�FRQVHUYDWLRQ�� �
� FRQFHUQV�UHOHYDQW�WR�WKLV�UHJLRQ�

��� LGHQWLI\�WKH�NLQGV�RI�NQRZOHGJH�DQG�LQIRUPDWLRQ�QHHGV�WKDW�DUH�PRVW�XVHIXO�IRU�� �
� DGYDQFLQJ�PDQDJHPHQW�RI�QRLVH�LQ�WKH�UHJLRQ�

��� GLVFXVV�WKH�VKRUW��WR�PHGLXP�WHUP�ZRUN�QHHGHG�WR�¿OO�JDSV�LQ�NQRZOHGJH�DQG�JHQHUDWH��
� SURGXFWV�XVHIXO�IRU�QRLVH�PDQDJHPHQW�

7RSLFV�GLVFXVVHG�DW�WKH�ZRUNVKRS�LQFOXGHG�DQ�RYHUYLHZ�RI�RFHDQ�QRLVH�DQG�LWV�SRWHQWLDO�
LPSDFWV�RQ�PDULQH�OLIH��FXUUHQW�DFRXVWLF�UHVHDUFK�DQG�PRQLWRULQJ�LQ�%ULWLVK�&ROXPELD��DQ�
RYHUYLHZ�RI�WUHQGV�LQ�VKLSSLQJ�DQG�RWKHU�LQGXVWULHV��QRLVH�PDSSLQJ�LQLWLDWLYHV��DQG�FDVH�
VWXGLHV�DQG�DSSURDFKHV�IRU�DQWKURSRJHQLF�QRLVH�PDQDJHPHQW��6FRWW�9HLUV�IURP�WKH�6DOLVK�
6HD�K\GURSKRQH�QHWZRUN�SURYLGHG�DQ�H[LVWLQJ�PDS�SRUWDO�WKURXJK�ZKLFK�SDUWLFLSDQWV�FRXOG�
DGG�WKH�ORFDWLRQV�RI�WKHLU�K\GURSKRQHV�LQ�RUGHU�WR�SURYLGH�D�EHWWHU�VHQVH�RI�ZKHUH�DFRXVWLF�
GDWD�ZHUH�EHLQJ�FROOHFWHG�RQ�WKH�FRDVW��DQG�WR�KHOS�WR�LGHQWLI\�JDSV�LQ�FRYHUDJH��7ZR�EUHDNRXW�
JURXSV�HPHUJHG�DW�WKH�ZRUNVKRS��RQH�IRFXVHG�RQ�LQWHJUDWLQJ�K\GURSKRQHV�QHWZRUNV�DQG�
GDWD�VWDQGDUGV��DQG�WKH�RWKHU�IRFXVHG�RQ�LGHQWLI\LQJ�IXWXUH�SODFHPHQW�RI�K\GURSKRQHV�LQ�
UHODWLRQ�WR�ELRORJLFDO�KRW�VSRWV�
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7KH�PDMRULW\�RI�WKH�ZRUNVKRS�SDUWLFLSDQWV�ZHUH�IURP�%ULWLVK�&ROXPELD��DOWKRXJK�WKHUH�ZHUH�
D�IHZ�LQGLYLGXDOV�IURP�RXWVLGH�WKH�SURYLQFH��DV�ZHOO�DV�IURP�WKH�8QLWHG�6WDWHV��WKH�8�.���
DQG�$XVWUDOLD��3DUWLFLSDQWV�LQFOXGHG�DFDGHPLF��JRYHUQPHQW��DQG�SULYDWH�UHVHDUFKHUV��DQG�
UHSUHVHQWDWLYHV�IURP�JRYHUQPHQW�DJHQFLHV�VXFK�DV�)LVKHULHV�DQG�2FHDQV�&DQDGD��')2���
WKH�'HSDUWPHQW�RI�1DWLRQDO�'HIHQFH��'1'��DQG�3DUNV�&DQDGD��SRUW�DXWKRULWLHV��FRQVXOWLQJ�
FRPSDQLHV��DQG�QRQ�JRYHUQPHQWDO�DQG�RU�FLWL]HQ�VFLHQFH�RUJDQL]DWLRQV�VXFK�DV�2UFD/DE��
&HWDFHDODE��3DFL¿F�:LOG��71&�&DQDGD��DQG�WKH�9DQFRXYHU�$TXDULXP��

7KH�IROORZLQJ�SDJHV�FRQWDLQ�VXPPDULHV�RI�WKH�SUHVHQWDWLRQV��EXW�DQ\�HUURUV�LQ�PHDQLQJ�RU�
FRQWH[W�DUH�WKRVH�RI�WKH�UHSRUW�DXWKRUV��7KH�VXPPDULHV�KDYH�QRW�EHHQ�YHWWHG�E\�WKH�RULJLQDO�
SUHVHQWHUV�DW�WKH�PHHWLQJ��7KH�SUHVHQWDWLRQV�DSSHDU�KHUH�LQ�WKH�RUGHU�WKDW�WKH\�ZHUH�JLYHQ�
DW�WKH�ZRUNVKRS��:KHUH�WKH�SUHVHQWDWLRQV�KDG�PXOWLSOH�DXWKRUV��WKH�QDPH�RI�WKH�SUHVHQWLQJ�
DXWKRU�LV�QRWHG�ZLWK�DQ�DVWHULVN����
�
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AGENDA
TUESDAY (DAY 1)

JANUARY 31, 2012

7,0( $&7,9,7< 5(63216,%,/,7<
�����±������D�P� &RQWLQHQWDO�EUHDNIDVW��LQIRUPDO�QHWZRUNLQJ $OO

���� :HOFRPH ::)�&DQDGD

���� ,QWURGXFWLRQV�DQG�H[SHFWDWLRQV $ODQ�'RODQ��
)DFLOLWDWRU��$OO

���� +RXVHNHHSLQJ��REMHFWLYHV��DJHQGD�UHYLHZ $ODQ�'RODQ

*(1(5$/�,1752'8&7,21

���� $Q�RYHUYLHZ�RI�RFHDQ�DPELHQW�QRLVH -RKQ�+LOGHEUDQG

����� %UHDN $OO

������ 0DULQH�PDPPDOV�RI�%�&���'LVWULEXWLRQ��UHODWLYH�
DEXQGDQFH��LPSRUWDQW�KDELWDWV��DQG�IXWXUH�
UHVHDUFK�GLUHFWLRQV

-RKQ�)RUG���/LQGD�
1LFKRO

����� 3RWHQWLDO�HIIHFWV�RI�QRLVH�RQ�¿VK )UDQFLV�-XDQHV�

����� (FRORJLFDO�FRQVWUDLQWV�RQ�VRXQG�SURGXFWLRQ�LQ�
PDULQH�DQLPDOV��7KH�LPSRUWDQFH�RI�OLVWHQLQJ

/DQFH�%DUUHWW�
/HQQDUG

������S�P� /XQFK $OO

021,725,1*�$1'�5(6($5&+�,1�$1'�1($5�%�&�

����� 0HDVXUHPHQWV�RI�DQG�WUHQGV�LQ�QRLVH�OHYHOV�LQ�
WKH�RIIVKRUH�ZDWHUV�RI�%�&��RYHU�WKH�ODVW����\HDUV

5RVV�&KDSPDQ

���� $VVHVVLQJ�ORQJ�WHUP�VRXQG�SUR¿OHV��LQFOXGLQJ�
QRLVH�IURP�DQWKURSRJHQLF�VRXUFHV�LQ�LPSRUWDQW�
UHVLGHQW�NLOOHU�ZKDOH�KDELWDW

+DUDOG�<XUN

���� 7KH�6DOLVK�6HD�K\GURSKRQH�QHWZRUN 6FRWW�9HLUV

���� 8VLQJ�SRS�XSV�WR�PHDVXUH�XQGHUZDWHU�QRLVH�
OHYHOV�LQ����LPSRUWDQW�ZKDOH�KDELWDWV�DORQJ�WKH�
%�&��&RDVW

5RE�:LOOLDPV

���� $�VXPPDU\�RI�RYHU����\HDUV�RI�DFRXVWLF�
PRQLWRULQJ�LQ�-RKQVWRQH�6WUDLW

3DXO�6SRQJ���+HOHQD�
6\PRQGV

���� 7KH�+HLOWVXN�K\GURSKRQH�QHWZRUN��0RQLWRULQJ�
XQGHUZDWHU�DFRXVWLFV�RQ�WKH�&HQWUDO�&RDVW

'LDQD�&KDQ���-HQQ\�
%URZQ

���� 2UFD��KXPSEDFN��DQG�¿Q�ZKDOH�DFRXVWLFV�RI�
QRUWKHUQ�%�&�

-DQLH�:UD\

���� 0RQLWRULQJ�RFHDQ�VRXQG�RQ�FDEOHG�RFHDQ�
REVHUYDWRULHV

5LFKDUG�'HZH\

���� %UHDN $OO

$&7,9,7,(6�,1�%�&�

���� $89V��$Q�DXWRQRPRXV�XQGHUZDWHU�YHKLFOH�
RYHUYLHZ

'RXJ�:LOVRQ

���� 6KLSSLQJ�WUHQGV�LQ�WKH�1RUWK�&RDVW��LQWR�WKH�
SRUW�RI�3ULQFH�5XSHUW

-DVRQ�6FKHUU

���� 6XVWDLQDEOH�SRUW�JURZWK�DQG�PDULQH�PDPPDO�
SURWHFWLRQ�LQLWLDWLYHV�LQ�WKH�3RUW�RI�9DQFRXYHU

'DUUHOO�'HVMDUGLQ

���� 2WKHU�HPHUJLQJ�SURSRVHG�DFWLYLWLHV�LQ�%�&� %HQ�:KHHOHU

���� )XUWKHU�4�	�$�DQG�GLVFXVVLRQ�RQ�WDONV�
SUHVHQWHG�WRGD\

$ODQ�'RODQ

���� :UDS�XS�DQG�DJHQGD�UHYLHZ�IRU�QH[W�GD\ $ODQ�'RODQ

���� $GMRXUQ� $OO
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AGENDA
WEDNESDAY (DAY 2)

FEBRUARY 1, 2012

7,0( $&7,9,7< 5(63216,%,/,7<
�����D�P� :HOFRPH��DJHQGD�UHYLHZ $ODQ�'RODQ

12,6(�0$33,1*

���� 7KH�8�6��12$$�8QGHUZDWHU�6RXQG�)LHOG�
0DSSLQJ�:RUNLQJ�*URXS��'HYHORSLQJ�
JHRVSDWLDO�WRROV�WR�LQIRUP�PDQDJHPHQW�RI�
FXPXODWLYH�LPSDFWV�RQ�PDULQH�PDPPDOV

/HLOD�+DWFK

���� 0RGHOOLQJ�FXPXODWLYH�VKLSSLQJ�QRLVH�LQ�WKH�
%�&��([FOXVLYH�(FRQRPLF�=RQH�

&KULVWLQH�(UEH

����� %UHDN

&$6(�678',(6

����� ,QWHJUDWLQJ�XQGHUZDWHU�QRLVH�ZLWKLQ�FRDVWDO�
DQG�PDULQH�VSDWLDO�SODQQLQJ�IUDPHZRUNV��
/HVVRQV�IURP�6WHOOZDJHQ�%DQN�1DWLRQDO�
0DULQH�6DQFWXDU\

/HLOD�+DWFK

����� +RZ�WKH�*XOO\�03$�LV�PDQDJHG�IRU�
XQGHUZDWHU�QRLVH

/LQG\�:HLOJDUW

����� 6WXGLHV�RI�YHVVHO�QRLVH�RII�VRXWKHUQ�&DOLIRUQLD -RKQ�+LOGHEUDQG

����� $Q�RYHUYLHZ�RI�WKH�,QWHUQDWLRQDO�4XLHW�2FHDQ�
([SHULPHQW��,42(�

&KULVWLQH�(UEH

����� 5DSLG�HYROXWLRQ��7KH�PDQDJHPHQW�RI�RFHDQ�
QRLVH�LQ�RWKHU�MXULVGLFWLRQV

0LFKDHO�-DVQ\

������S�P� /XQFK $OO

,1&25325$7,1*�12,6(�,172�)8785(�3/$11,1*

���� '1'�DFWLYLWLHV�LQ�%�&� .DWK\�+HLVH

���� ')2�VFLHQFH�DQG�SROLF\�RQ�RFHDQ�QRLVH 0LNH�6WRQHPDQ���
+HDWKHU�'DQLHOVRQ

���� 5HSRUW�RQ�WKH�+\GURSKRQH�1HWZRUNV�
&DOLEUDWLRQ�:RUNLQJ�*URXS�EUHDNIDVW�PHHWLQJ

5RVV�&KDSPDQ

���� 5HSRUW�RI�WKH�³+RW�6SRWV´�EUHDNRXW�OXQFK�
PHHWLQJ

5LFKDUG�'HZH\

���� 5RXQGWDEOH�GLVFXVVLRQ��
:KHUH�GR�ZH�JR�IURP�KHUH"

$OO

���� 'LG�ZH�PHHW�RXU�REMHFWLYHV" $ODQ�'RODQ

���� &ORVLQJ�UHPDUNV $OO

���� $GMRXUQ $OO
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PRESENTATIONS
DAY 1

I – GENERAL INTRODUCTION 
$Q�2YHUYLHZ�RI�2FHDQ�$PELHQW�1RLVH
-RKQ�+LOGHEUDQG��6FULSSV�,QVWLWXWLRQ�RI�2FHDQRJUDSK\��8QLYHUVLW\�
RI�&DOLIRUQLD��6DQ�'LHJR�

,Q�WKH�ZRUOG¶V�RFHDQV��WKH�WKUHH�SULQFLSDO�VRXUFHV�RI�DQWKURSRJHQLF�QRLVH�DUH�FRPPHUFLDO�
VKLSSLQJ��PLOLWDU\�VRQDUV��DQG�VHLVPLF�H[SORUDWLRQ��7KLV�SUHVHQWDWLRQ�IRFXVHG�SULPDULO\�RQ�
WUHQGV�LQ�VKLSSLQJ�QRLVH��DQG�HPSKDVL]HG�WKH�LPSRUWDQFH�RI�FROOHFWLQJ�EDVHOLQH�GDWD��6KLSSLQJ�
QRLVH�LV�D�FRQWLQXRXV�VRXUFH�RI�EURDGEDQG�VRXQG�WKDW�LV�ORXGHVW�DW�ORZ�IUHTXHQFLHV��EXW�FDQ�
H[WHQG�LQWR�WKH�KXQGUHGV�RI�N+]��$W�ORZHU�IUHTXHQFLHV��SURSHOOHUV�SURGXFH�VLQJOH�IUHTXHQF\�
WRQHV��EXW�DW�KLJKHU�IUHTXHQFLHV��DERYH�����+]���FDYLWDWLRQ�QRLVH�GRPLQDWHV��2WKHU�VRXUFHV�RI�
YHVVHO�QRLVH�LQFOXGH�WXUEXOHQFH��JHDU�QRLVH��DQG�DX[LOLDU\�PRWRUV��:KLOH�HDFK�VKLS�PD\�KDYH�
LWV�RZQ�DFRXVWLF�VLJQDWXUH��LW�LV�SRVVLEOH�WR�FKDUDFWHUL]H�YHVVHOV�E\�FDWHJRU\��VXFK�DV�D�FRQWDLQHU�
VKLS��RU�D�YHKLFOH�RU�EXON�FDUULHU��7KH�VSHHG�RI�D�YHVVHO�DOVR�FRQWULEXWHV�WR�LWV�QRLVH�SUR¿OH��DQG�
HYHQ�VPDOO�ERDWV�VXFK�DV�ZKDOH�ZDWFKLQJ�YHVVHOV�FDQ�EH�D�KLJK�HQHUJ\�VRXQG�VRXUFH�LQWR�WKH�
��±���N+]�UDQJH��

6KLSSLQJ�GHQVLW\�PDSV�FDQ�EH�SURGXFHG�WKURXJK�WKH�+LVWRULFDO�7HPSRUDO�6KLSSLQJ�0RGHO�
�+,76���ZKLFK�XVHV�VKLSSLQJ�VWDWLVWLFV�DQG�URXWH�HVWLPDWHV�WR�FDOFXODWH�WKH�QXPEHU�RI�VKLSV�SHU�
GHJUHH�ODWLWXGH�DQG�ORQJLWXGH��,Q�SODFHV�VXFK�DV�WKH�FRDVW�RI�(XURSH�DQG�WKH�HDVWHUQ�8QLWHG�
6WDWHV��WKHUH�FDQ�EH�DV�PDQ\�DV����VKLSV�SHU�GHJUHH�VTXDUH��,Q�WKH�GHHS�ZDWHUV�RI�WKH�1RUWK�
3DFL¿F��WKHUH�LV�W\SLFDOO\�RQH�VKLS�SHU�GHJUHH�VTXDUH��

7KH�SULQFLSDO�VKLSSLQJ�SRUW�
LQ�WKH�HDVWHUQ�3DFL¿F�LV�/RQJ�
%HDFK��&DOLIRUQLD��+LOGHEUDQG�
FRPSDUHG�RFHDQ�QRLVH�DW�WZR�
VLWHV�RII�WKH�FRDVW��6DQ�1LFRODV�
RQ�WKH�FRQWLQHQWDO�VORSH��DQG�
(HO�3RLQW�RQ�WKH�FRQWLQHQWDO�
VKHOI��6RXQGV�IURP�RSHQ�RFHDQ�
ZDWHUV�DUH�GHWHFWDEOH�RQ�WKH�
VORSH��ZKHUHDV�RQ�WKH�VKHOI��
VRXQG�SURSDJDWLRQ�LV�IURP�
ORFDO�VRXUFHV��

$W�WKH�6DQ�1LFRODV�DUUD\��
DYHUDJLQJ�\HDUO\�QRLVH�GDWD�
IURP������DQG�FRPSDULQJ�LW�
ZLWK�QRLVH�GDWD�IURP������
VKRZHG�DQ�LQFUHDVH�LQ�ORZ�
IUHTXHQF\�QRLVH����±���+]��)LJXUH����1RLVH�OHYHOV�IURP�6DQ�1LFRODV��RII�WKH�FRDVW�RI�&DOLIRUQLD��

DW�WZR�WLPH�SHULRGV�WKUHH�GHFDGHV�DSDUW��FRXUWHV\�RI�-RKQ�+LOGHUEUDQG
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RI���G%�SHU�GHFDGH��ZKLFK�ZDV�DWWULEXWDEOH�WR�VKLSSLQJ��7KHUH�ZDV�D�³EXPS´�DW�WKH�ORZHU�UDQJH�RI�
WKH�VSHFWUXP��DSSUR[LPDWHO\����+]��WKDW�VKLIWHG�XSZDUG��WR����+]��LQ�������ZKLFK�+LOGHEUDQG�
DWWULEXWHG�WR�LQFUHDVHV�LQ�EDOHHQ�ZKDOH�QXPEHUV��)LJXUH�����$�VLJQDO�DW�DSSUR[LPDWHO\�����+]�
IURP�¿VK�WKDW�FRXOG�EH�VHHQ�LQ�WKH������GDWD�ZDV�PLVVLQJ�LQ�������OLNHO\�GXH�WR�RYHU¿VKLQJ��$W�
WKH�(HO�3RLQW�DUUD\��LQFUHDVHV�LQ�RFHDQ�QRLVH�DYHUDJHG���G%�SHU�GHFDGH��+LOGHEUDQG�QRWHG�WKDW�WKH�
HFRQRPLF�GRZQWXUQ�RYHU�WKH�SDVW�IRXU�WR�¿YH�\HDUV�KDV�UHGXFHG�WKH�DPRXQW�RI�VKLSSLQJ��DOWKRXJK�
LW�DSSHDUV�WR�EH�LQFUHDVLQJ�DJDLQ�QRZ��

,Q�-XO\�������WKH�&DOLIRUQLD�DLU�TXDOLW\�UXOH�KDG�XQLQWHQGHG�FRQVHTXHQFHV�RQ�XQGHUZDWHU�
QRLVH�OHYHOV��7KH�ODZ�UHTXLUHG�DOO�YHVVHOV�WR�EXUQ�FOHDQHU�IXHO�ZLWKLQ����PLOHV�RI�WKH�FRDVW��
ZKLFK�UHVXOWHG�LQ�VKLSV�DOWHULQJ�WKHLU�URXWH�VHDZDUG��7KLV�LQ�WXUQ�UHVXOWHG�LQ�TXLHWHU�QRLVH�
OHYHOV�LQ�WKH�QHDUVKRUH�6DQWD�%DUEDUD�&KDQQHO��)RU�HYHU\�IHZHU�VKLS�LQ�WKH�FKDQQHO��WKH�
DYHUDJH�DPELHQW�QRLVH�GHFOLQHG�DSSUR[LPDWHO\���G%�

,Q�0D\�������WKH�'HHSZDWHU�+RUL]RQ�RLO�VSLOO�LQ�WKH�$WODQWLF�UHVXOWHG�LQ�D�VLJQL¿FDQW�LQFUHDVH�LQ�
VKLSSLQJ�QRLVH�DVVRFLDWHG�ZLWK�WKH�FDSSLQJ�RI�WKH�ZHOO�DQG�WKH�FOHDQXS��$OWKRXJK�WKHUH�ZDV�QRW�
SUH�H[LVWLQJ�EDVHOLQH�QRLVH�GDWD��PHDVXUHPHQWV�DW�����+]�ZHUH�XVHG�DV�D�SUR[\�IRU�VKLSSLQJ�
QRLVH��'XULQJ�D�KXUULFDQH�LQ�ODWH�-XO\��WKH�PDMRULW\�RI�VKLSV�ZHQW�LQWR�SRUW��EDFNJURXQG�QRLVH�
OHYHO�GHFOLQHG�E\����G%��FRUUHVSRQGLQJ�ZLWK�D�VLJQL¿FDQW�LQFUHDVH�LQ�EHDNHG�ZKDOH�FDOOV�

7ZR�RWKHU�VLJQL¿FDQW�VRXUFHV�RI�DQWKURSRJHQLF�RFHDQ�QRLVH�DUH�DLUJXQV�IRU�VHLVPLF�VXUYH\V�
DQG�PLOLWDU\�VRQDUV��$LUJXQV�GRPLQDWH�WKH�VRXQGVFDSH�LQ�WKH�$WODQWLF�2FHDQ��DQG�WKHUH�LV�DQ�
DODUPLQJ�LQFUHDVLQJ�WUHQG�LQ�WKHLU�XVH�LQ�WKH�$UFWLF��7KHUH�DUH�UHODWLYHO\�IHZ�VHLVPLF�VXUYH\V�
RQ�WKH�ZHVW�FRDVW�RI�1RUWK�$PHULFD��+RZHYHU��PLOLWDU\�VRQDUV�DUH�XVHG�LQ�WKH�ZHVW�FRDVW�
WUDLQLQJ�UDQJHV��2Q�DQ�DQQXDO�EDVLV��+LOGHEUDQG�UHSRUWHG��������PLG�IUHTXHQF\�VRQDU�SLQJV�
GHWHFWHG�DW�WKH�62&$/�VLWH�RII�VRXWKHUQ�&DOLIRUQLD��

7KH�SUHVHQWDWLRQ�FRQFOXGHG�ZLWK�VRPH�UHFRPPHQGDWLRQV�IRU�IXWXUH�UHVHDUFK�

�� &KDUDFWHUL]H�QRLVH�VRXUFHV�

�� 'HWHUPLQH�WKH�ORFDWLRQV�RI�WKH�QRLVH�VRXUFHV��

�� 'HYHORS�SURSDJDWLRQ�PRGHOV�IURP�WKH�VRXUFH�DUHD�

�� $VVHVV�ORQJ�WHUP�WUHQGV�LQ�QRLVH�

�� (QFRXUDJH�WKH�GHYHORSPHQW�RI�QHZ�TXLHWLQJ�WHFKQRORJLHV�



2FHDQ�1RLVH�LQ�&DQDGD¶V�3DFL¿F�:RUNVKRS�SDJH ��

0DULQH�0DPPDOV�RI�%ULWLVK�&ROXPELD��&XUUHQW�6WDWXV��
'LVWULEXWLRQ��DQG�&ULWLFDO�+DELWDWV
-RKQ�)RUG�DQG�/LQGD�1LFKRO��&HWDFHDQ�5HVHDUFK�3URJUDP��3DFL¿F�
%LRORJLFDO�6WDWLRQ��1DQDLPR��%�&�

7KH�%�&��&RDVW�KDV�D�KLJK�GLYHUVLW\�RI�KDELWDWV�DQG�RI�PDULQH�PDPPDOV��ZLWK����VSHFLHV�RI�
FHWDFHDQV����SLQQLSHGV��DQG���PXVWHOLG��WKH�VHD�RWWHU���+LVWRULFDOO\��PDULQH�PDPPDOV�ZHUH�
YXOQHUDEOH�WR�KDUYHVWLQJ��ZLWK�PRUH�WKDQ��������ZKDOHV�WDNHQ�RII�WKH�FRDVW�EHWZHHQ������
DQG�������6HD�RWWHUV�ZHUH�DOVR�KDUYHVWHG�WR�H[WLQFWLRQ�LQ�%ULWLVK�&ROXPELD��EXW�WKHLU�QXPEHUV�
DUH�QRZ�UHFRYHULQJ��DIWHU�D�VHULHV�RI�LQWURGXFWLRQV�LQ�WKH�����V��7KLV�SUHVHQWDWLRQ�IRFXVHG�
SULPDULO\�RQ�FHWDFHDQV�

6LQFH�������WKH�&HWDFHDQ�5HVHDUFK�3URJUDP��&53��KDV�XQGHUWDNHQ�DQQXDO�VKLS�VXUYH\V��
XVLQJ�VWDQGDUGL]HG�VXUYH\�SURWRFROV��DQG�GHSOR\LQJ�VPDOOHU�YHVVHOV�IRU�SKRWR�LGHQWL¿FDWLRQ�
DQG�ELRSV\�VDPSOLQJ��'XULQJ�DSSUR[LPDWHO\��������NP�RI�VXUYH\V��WKH\�KDYH�KDG�RYHU�
�������FHWDFHDQ�VLJKWLQJV��ZKLFK�KDYH�EHHQ�XVHG�IRU�SRSXODWLRQ�DEXQGDQFH�HVWLPDWHV�
XVLQJ�',67$1&(�VRIWZDUH��7KH�UHVXOWV�VKRZ�D�VWURQJ�UHFRYHU\�RI�KXPSEDFN�ZKDOHV�DQG�
LGHQWLI\�VRPH�FRDVWDO�KRW�VSRWV�ZKHUH�DQLPDOV�FRQFHQWUDWH��%OXH�ZKDOH�VLJKWLQJV�DUH�UDUH��
EXW�¿Q�ZKDOHV�DUH�RFFDVLRQDOO\�VHHQ�LQ�LQVKRUH�ZDWHUV��LQFOXGLQJ�D�VLJQL¿FDQW�QXPEHU�
LQ�:KDOH�&KDQQHO�DQG�&DDPDxR�6RXQG�RQ�WKH�&HQWUDO�&RDVW��7KH�&53�DOVR�XQGHUWDNHV�
SDVVLYH�DFRXVWLF�PRQLWRULQJ��3$0��XVLQJ�VXEPHUVLEOH�UHFRUGHUV��3$7&�DQG�$85$/��IRU�
GHSOR\PHQWV�UDQJLQJ�IURP�VL[�PRQWKV�WR�RQH�\HDU��)LJXUH�����,W�DOVR�KDV�QLQH�GHSOR\PHQW�
VLWHV�IRU�ODQG�EDVHG�K\GURSKRQHV��LQFOXGLQJ�/DQJDUD�,VODQG��&DDPDxR�6RXQG��DQG�ORZHU�
-RKQVWRQH�6WUDLW��7KH�%�&��&HWDFHDQ�6LJKWLQJV�1HWZRUN�LV�DQRWKHU�VRXUFH�RI�LQIRUPDWLRQ�
RQ�FHWDFHDQV��$OWKRXJK�UHFRUGV�SURYLGH�³SUHVHQFH�RQO\´�LQIRUPDWLRQ��LQ�VRPH�FDVHV�XVHIXO�
SDWWHUQV�HPHUJH�IURP�WKH�GDWD��2QH�H[DPSOH�LV�WKH�������SOXV�VLJKWLQJV�RI�3DFL¿F�ZKLWH�
VLGHG�GROSKLQV��ZKLFK�KDYH�UHYHDOHG�D�UHODWLYHO\�UHFHQW�VKLIW�LQWR�+RZH�6RXQG��

&ULWLFDO�KDELWDWV�IRU�KXPSEDFN�ZKDOHV�KDYH�EHHQ�LGHQWL¿HG�RII�VRXWKZHVW�9DQFRXYHU�,VODQG��
/DQJDUD�,VODQG��VRXWKHDVW�0RUHVE\�,VODQG�LQ�+DLGD�*ZDLL��DQG�DURXQG�*LO�,VODQG�RQ�WKH�
&HQWUDO�&RDVW��6PDOO�ERDW�VXUYH\V�UHYHDOHG�WKDW�KXPSEDFN�ZKDOHV�ZHUH�PRUH�DEXQGDQW�
DURXQG�*LO�,VODQG�LQ�WKH�IDOO��3KRWR�LGHQWL¿FDWLRQ�KDV�VKRZQ�WKH�KLJKHVW�QXPEHU�RI�PDWFKHV�
EHWZHHQ�/DQJDUD�DQG�VRXWKZHVW�0RUHVE\�LVODQGV��DQG�WKH�ORZHVW�EHWZHHQ�VRXWKZHVW�
9DQFRXYHU�,VODQG�DQG�WKH�RWKHU�WKUHH�DUHDV�

+LVWRULFDOO\��JUH\�ZKDOHV�ZHUH�WKRXJKW�WR�PLJUDWH�DORQJ�WKH�RXWHU�%�&��&RDVW��EXW�ZKDOHV�
WDJJHG�RII�WKH�ZHVW�FRDVW�RI�9DQFRXYHU�,VODQG�KDYH�VKRZQ�WKDW�WKH�PLJUDWLRQ�URXWH�LV�WKURXJK�
+HFDWH�6WUDLW�DQG�'L[RQ�(QWUDQFH��7KLV�URXWH�RYHUODSV�ZLWK�VKLSSLQJ�FRUULGRUV�DQG�SXWV�
JUH\�ZKDOHV�DW�KLJKHU�ULVN�IRU�DQWKURSRJHQLF�LPSDFWV��7KH�1DL.XQ�:LQG�(QHUJ\�SURSRVDO�IRU�
+DLGD�*ZDLL�ZLOO�SRWHQWLDOO\�HQVRQLI\�WKH�HQWLUH�PLJUDWLRQ�FRUULGRU�IRU�JUH\�ZKDOHV�GXULQJ�
WKH�FRQVWUXFWLRQ�SKDVH�
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7KHUH�DUH�WKUHH�SRSXODWLRQV�RI�NLOOHU�ZKDOHV�RQ�WKH�%�&��&RDVW��HDFK�RI�ZKLFK�QHHGV�WR�EH�
WUHDWHG�DV�D�GLIIHUHQW�VSHFLHV�EHFDXVH�WKH\�DUH�VR�GLIIHUHQW�LQ�WKHLU�IRUDJLQJ�DQG�DFRXVWLF�
EHKDYLRXUV��7KH�¿VK�HDWLQJ�QRUWKHUQ�DQG�VRXWKHUQ�UHVLGHQW�NLOOHU�ZKDOHV�KDYH�GLIIHUHQW�
GLVWULEXWLRQV�DQG�FULWLFDO�KDELWDWV��)RU�WKH�QRUWKHUQ�UHVLGHQWV��SRWHQWLDO�FULWLFDO�KDELWDW�KDV�
EHHQ�LGHQWL¿HG�LQ�&DDPDxR�DQG�)LW]�+XJK�VRXQGV��DQG�-RKQVWRQH�6WUDLW�KDV�EHHQ�GHVLJQDWHG�
FULWLFDO�KDELWDW��-XDQ�GH�)XFD�6WUDLW�DQG�WKH�VRXWKHUQ�6DOLVK�6HD�KDYH�EHHQ�GHVLJQDWHG�
DV�FULWLFDO�KDELWDW�IRU�WKH�VRXWKHUQ�UHVLGHQWV��$FRXVWLF�PRQLWRULQJ�KDV�UHYHDOHG�WKDW�WKH�
6ZLIWVXUH�%DQN�RII�VRXWKHUQ�9DQFRXYHU�,VODQG�LV�XVHG�E\�ERWK�QRUWKHUQ�DQG�VRXWKHUQ�
UHVLGHQWV�DQG�PD\�DOVR�EH�FULWLFDO�KDELWDW�

)LJXUH�����&HWDFHDQ�5HVHDUFK�3URJUDP��')2��DFRXVWLF�UHFRUGHU�ORFDWLRQV��FRXUWHV\�RI�-RKQ�)RUG
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3RWHQWLDO�(IIHFWV�RI�1RLVH�RQ�)LVK�
)UDQFLV�-XDQHV����DQG�5RGQH\�5RXQWUHH����'HSW��RI�%LRORJ\��
8QLYHUVLW\�RI�9LFWRULD���8QLYHUVLW\�RI�0DVVDFKXVHWWV��$PKHUVW��0DVV��

:RUOGZLGH��PRUH�WKDQ�����VSHFLHV�RI�¿VK�KDYH�EHHQ�IRXQG�WR�DFWLYHO\�SURGXFH�VRXQGV��
DOWKRXJK�RQO\�D�UHODWLYHO\�VPDOO�SURSRUWLRQ�RI�RYHU��������VSHFLHV�RI�¿VK�KDYH�EHHQ�WHVWHG��
7KHLU�VRXQGV�UDQJH�IURP�VLPSOH�WR�FRPSOH[��DQG�FDQ�EH�SURGXFHG�WKURXJK�VWULGXODWLRQ�
�UXEELQJ�RU�VFUDSLQJ�RI�¿QV��ERQHV��RU�WHHWK���SDVVLQJ�DLU�WKURXJK�WKHLU�PRXWK��JLOOV��RU�DQXV��
DQG�RU�E\�GUXPPLQJ��XVLQJ�PXVFOHV�WKDW�SXVK�SXOO�RQ�WKH�DLU�VZLP�EODGGHU���7KH\�SURGXFH�
VRXQGV�GXULQJ�VSDZQLQJ�DQG�RU�FRXUWVKLS�EHKDYLRXU��XQGHU�GLVWUHVV��DV�DQ�DJJUHVVLYH�RU�
WHUULWRULDO�GLVSOD\��DQG�SRVVLEO\�DV�D�FRPSRQHQW�RI�SUHGDWRU±SUH\�LQWHUDFWLRQV��0DOHV�PDNH�
WKH�PDMRULW\�RI�VRXQGV��,Q�FRG��WKH�GUXPPLQJ�PXVFOHV�DUH�ODUJHU�LQ�PDOHV�WKDQ�LQ�IHPDOHV��
DQG�WKH\�LQFUHDVH�LQ�VL]H�GXULQJ�VSDZQLQJ��,Q�KDGGRFN��WKH�VRXQGV�SURGXFHG�YDU\�ZLWK�WKH�
VWDJH�RI�FRXUWVKLS�WKH�¿VK�DUH�HQJDJHG�LQ��

6RQLIHURXV�¿VK�FDQ�EH�PRQLWRUHG�SDVVLYHO\�XVLQJ�$XWRQRPRXV�8QGHUZDWHU�/LVWHQLQJ�
6WDWLRQV��$8/6���5HPRWHO\�2SHUDWHG�9HKLFOHV��529V���DQG�,6,6�YLGHR�V\VWHPV��)LVK�
VRXQGV�FDQ�EH�XVHG�WR�LGHQWLI\�HVVHQWLDO�¿VK�KDELWDW��()+���WR�ORFDWH�VSDZQLQJ�KDELWDWV�DQG�
ORFDWLRQV��DQG�WR�FHQVXV�PDULQH�OLIH��$OWKRXJK�GLIIHUHQW�VSHFLHV�VSDZQ�DW�GLIIHUHQW�WLPHV�RI�
WKH�\HDU��DW�DQ\�SRLQW�LQ�WLPH��¿VK�DUH�VSDZQLQJ�LQ�WKH�RFHDQ�HQYLURQPHQW��6SHFL¿F�H[DPSOHV�
RI�KRZ�VRXQG�LV�XVHG�E\�OLVWHQHUV�LQFOXGH�WKH�VXQVHW�FDOO�FKRUXVHV�RI�VWULSHG�FXVN�HHOV��ZKLFK�
DUH�XVHG�WR�GHWHFW�WKHLU�UDQJH�H[WHQVLRQ�LQWR�DQ�DUHD�ZKHUH�WKH\�ZHUH�IRUPDOO\�XQNQRZQ��
7KH\�DUH�DOVR�XVHG�WR�LGHQWLI\�VSDZQLQJ�VLWHV�IRU�FRPPHUFLDOO\�LPSRUWDQW�VSHFLHV�VXFK�DV�
KDGGRFN��FRG��DQG�RWKHU�JURXQG¿VK�XVLQJ�$8/6��3DVVLYH�DFRXVWLFV�ZHUH�DOVR�XVHG�WR�PRQLWRU�
WKH�LQYDVLRQ�RI�WKH�IUHVKZDWHU�GUXP�LQWR�WKH�+XGVRQ�5LYHU��

)LVK�KDYH�WZR�LQQHU�HDUV��ZLWK�D�VWUXFWXUH�VLPLODU�WR�RWKHU�YHUWHEUDWHV��6HQVRU\�KDLU�FHOOV�
FRQYHUW�VRXQG�WR�HOHFWULFDO�VLJQDOV��7KHVH�KDLU�FHOOV�FDQ�EH�IDWLJXHG��GDPDJHG��RU�GHVWUR\HG�
E\�KLJK�LQWHQVLW\�VRXQGV��+RZHYHU��XQOLNH�PDPPDOV��¿VK�FDQ�UHSODFH�RU�UHSDLU�GDPDJHG�
VHQVRU\�FHOOV�JLYHQ�WLPH�DQG�SURWHFWLRQ�IURP�SUHGDWLRQ��6SHFL¿F�H[DPSOHV�RI�UHVSRQVHV�RI�¿VK�
WR�VRXQG�LQFOXGH�SLOH�GULYLQJ��ZKLFK�UHVXOWHG�LQ�GLUHFW�PRUWDOLW\�LQ�VXUISHUFKHV��5RFN¿VK�KDYH�
VKRZQ�VWDUWOH�DQG�DODUP�UHVSRQVHV�WR�DLUJXQV��ZLWK�¿VK�IRUPLQJ�WLJKWHU�VFKRROV�WKDW�PRYHG�

WR�WKH�VHD�ÀRRU�DQG�EHFDPH�
VWDWLRQDU\��/RZHU�LQWHQVLW\�
EXW�ORQJHU�WHUP�VRXQGV��
VXFK�DV�VKLSSLQJ�QRLVH��PD\�
KDYH�PRUH�EHKDYLRXUDO�DQG�
SK\VLRORJLFDO�HIIHFWV�RQ�¿VK��
DOWKRXJK�WKHVH�DUH�QRW�\HW�
ZHOO�XQGHUVWRRG��+HUULQJ�
KDYH�VKRZQ�GLYLQJ�UHDFWLRQV�
LQ�UHVSRQVH�WR�¿VKLQJ�
WUDZOV��&DWFKHV�RI�FRG�LQ�
WKH�YLFLQLW\�RI�D�VHLVPLF�
VXUYH\�GHFOLQHG�VLJQL¿FDQWO\�
GXULQJ�WKH�VXUYH\��6DOPRQ�
DQG�FRG�OLNHO\�GHWHFW�
ZLQG�IDUP�VRXQGV�XS�WR�
���NP��EXW�WKHUH�LV�OLWWOH�
HYLGHQFH�WKDW�WKRVH�VRXQGV�
FDQ�FDXVH�WHPSRUDU\�RU�
SHUPDQHQW�KHDULQJ�GDPDJH��
+RZHYHU��WKH\�PD\�FDXVH�

)LJXUH����5HVHDUFK�DUHDV�IRU�LQYHVWLJDWLQJ�SRWHQWLDO�HIIHFWV�RI�QRLVH�RQ�ÀVK�
IURP�6ODEEHNRRUQ�HW�DO������
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DFRXVWLF�PDVNLQJ��DYRLGDQFH�UHVSRQVHV��RU�SK\VLRORJLFDO�VWUHVV��DQG�WKH�VRXQGV�DVVRFLDWHG�
ZLWK�FRQVWUXFWLRQ�PD\�KDYH�KLJKHU�LPSDFWV�RQ�¿VK�WKDQ�VR�WKRVH�GXULQJ�WKH�RSHUDWLRQDO�
SKDVH��7KH�SRSXODWLRQ�OHYHO�FRQVHTXHQFHV�RI�FKURQLF�QRLVH�DUH�QRW�ZHOO�XQGHUVWRRG��,W�LV�
XQNQRZQ�KRZ�¿VK�GLVWULEXWLRQ�FKDQJHV�LQ�UHVSRQVH�WR�QRLVH�RU�ZKDW�HIIHFWV�LW�PD\�KDYH�RQ�
UHSURGXFWLYH�VXFFHVV��,W�PD\�PDVN�FRPPXQLFDWLRQ�VLJQDOV�DQG�RU�FDXVH�PDVNLQJ�HIIHFWV�LQ�
SUHGDWRU±SUH\�UHODWLRQVKLSV��)LJXUH�����

3UHVHQWDWLRQ�5HIHUHQFHV�
6ODEEHNRRUQ��+���%RXWRQ��1��YDQ�2S]HHODQG��,���&RHUV��$���WHQ�&DWH��&��	�3RSSHU��$�1����������$�QRLV\�VSULQJ��WKH�LPSDFW�RI�JORE�
DOO\�ULVLQJ�XQGHUZDWHU�VRXQG�OHYHOV�RQ�ÀVK��7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ��������������

(FRORJLFDO�&RQVWUDLQWV�RQ�6RXQG�3URGXFWLRQ�LQ�0DULQH�
$QLPDOV��7KH�,PSRUWDQFH�RI�/LVWHQLQJ
/DQFH�%DUUHWW�/HQQDUG��&HWDFHDQ�5HVHDUFK�3URJUDP��9DQFRXYHU�
$TXDULXP��9DQFRXYHU��%�&�

6RXQGV�FDQ�EH�XVHG�ERWK�DFWLYHO\�DQG�SDVVLYHO\�E\�PDULQH�DQLPDOV��7KH\�XVH�LW�DFWLYHO\�IRU��

�� VRFLDO�FRPPXQLFDWLRQ��IRU�PDNLQJ�FRQWDFW�DQG�FRQYH\LQJ�VWDWXV��WR�PDLQWDLQ�JURXS�� �
� FRKHVLRQ��WR�PHGLDWH�LQWHUDFWLRQV��DQG�IRU�WHUULWRULDO�GHIHQFH���

�� LQWHUJURXS�DQG�LQWHUVSHFLHV�FRPPXQLFDWLRQ��WR�LQWLPLGDWH�ULYDOV�RU�SUHGDWRUV��WR�DYRLG��
� FRPSHWLWLRQ��DQG�IRU�WHUULWRULDO�GHIHQFH���

�� KXQWLQJ�DQG�IRUDJLQJ��SUH\�GHWHFWLRQ�DQG�ORFDOL]DWLRQ��RIWHQ�XVLQJ�VKRUW��WR�PHGLXP���
� UDQJH�HFKRORFDWLRQ��DQG�SUH\�PDQLSXODWLRQ���DQG

�� REMHFW�GHWHFWLRQ��XVLQJ�ORQJ�UDQJH�HFKRORFDWLRQ��

$QLPDOV�XVH�VRXQG�SDVVLYHO\��E\�OLVWHQLQJ��WR�

�� GHWHFW�SUHGDWRUV�DQG�ULYDOV��E\�KHDULQJ�YRFDOL]DWLRQ��LQFLGHQWDO�VRXQGV��DQG�DODUP�FDOOV��

�� KXQW�DQG�IRUDJH��KHDULQJ�SUH\¶V�YRFDOL]DWLRQV�DQG�RWKHU�LQFLGHQWDO�VRXQGV��GLVUXSWLRQ�RI��
� VRXQG�¿HOGV��DQG�WKH�HFKRHV�RI�VRXQG�IURP�RWKHU�VRXUFHV���DQG

�� RULHQW�DQG�QDYLJDWH��E\�UHIHUULQJ�WR�FRQVLVWHQW�VRXQGV�VXFK�DV�ZDWHUIDOOV�DQG�VXUI�QRLVH���
� DVVHVVLQJ�UHYHUEHUDWLRQ�DQG�UHVRQDQFH�RI�H[WHUQDO�VRXQGV��DQG�XVLQJ�DFRXVWLF�VLJQSRVWV��

8VLQJ�VRXQG�DFWLYHO\�KDV�FRVWV��LQFOXGLQJ�DWWUDFWLQJ�SUHGDWRUV�DQG�ULYDOV��DQG�DOHUWLQJ�
SUH\��DV�ZHOO�DV�WKH�LQFUHDVHG�HQHUJ\�DVVRFLDWHG�ZLWK�SURGXFLQJ�LW��0DULQH�PDPPDO�HDWLQJ�
WUDQVLHQWV�IDYRXU�SDVVLYH�OLVWHQLQJ�RYHU�HFKRORFDWLRQ��VR�DV�WR�QRW�DOHUW�WKHLU�SUH\��)LVK�HDWLQJ�
UHVLGHQWV�XVH�HFKRORFDWLRQ����WLPHV�PRUH�IUHTXHQWO\�WKDQ�GR�WUDQVLHQWV��DQG�HFKRORFDWLRQ�XVH�
SHU�LQGLYLGXDO�GHFUHDVHV�DV�JURXS�VL]H�LQFUHDVHV��VXJJHVWLQJ�WKDW�DQLPDOV�VKDUH�LQIRUPDWLRQ�
IURP�WKHLU�HFKRORFDWLRQ�VLJQDOV��'ROSKLQV�DQG�SRUSRLVHV�OLNHO\�WUDYHO�XVLQJ�SDVVLYH�
OLVWHQLQJ�PXFK�RI�WKH�WLPH��JLYHQ�DWWDFKLQJ�DFRXVWLF�UHÀHFWRUV�WR�QHWV�DV�D�PHDQV�WR�UHGXFH�
HQWDQJOHPHQWV�LQ�¿VKLQJ�QHWV�KDV�QRW�ZRUNHG��$FWLYH�³SLQJHUV´�DWWDFKHG�WR�QHWV�KDYH�EHHQ�
PRUH�VXFFHVVIXO�LQ�UHGXFLQJ�HQWDQJOHPHQW��

,QFUHDVHG�QRLVH�OHYHOV�FDQ�LPSDLU�SDVVLYH�OLVWHQLQJ�E\�PDNLQJ�LW�PRUH�GLI¿FXOW�IRU�SUHGDWRUV�WR�
ORFDWH�SUH\��WR�QDYLJDWH�DQG�RULHQW�VLOHQWO\��WR�LPSDLU�FRPPXQLFDWLRQ��DQG�WR�DYRLG�FRPSHWLWLRQ��
1RLVH�FDQ�PDVN�VZLPPLQJ�VRXQGV��ZKLFK�PD\�PDNH�LW�PRUH�GLI¿FXOW�IRU�SUH\�WR�GHWHFW�
SUHGDWRUV��DOWKRXJK�LW�PD\�DFRXVWLFDOO\�VFUHHQ�SUH\�IURP�SUHGDWRUV��2Q�EDODQFH��QRLVH�LV�OLNHO\�
WR�EH�PRUH�KDUPIXO�WR�SUHGDWRUV�WKDW�XVH�SDVVLYH�OLVWHQLQJ��VXFK�DV�WUDQVLHQW�PHDW�HDWLQJ�NLOOHU�
ZKDOHV��WKDQ�WR�SUH\��VRPH�VSHFLHV�PD\�EH�DIIHFWHG�E\�FKURQLF�QRLVH�PXFK�PRUH�WKDQ�RWKHUV��
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II – MONITORING AND RESEARCH IN AND NEAR BRITISH COLUMBIA 
/RZ�)UHTXHQF\�$PELHQW�1RLVH�0HDVXUHPHQWV�DQG�7UHQGV�
LQ�2IIVKRUH�%�&��:DWHUV
5RVV�&KDSPDQ��6FKRRO�RI�(DUWK�DQG�2FHDQ�6FLHQFHV��8QLYHUVLW\�RI�
9LFWRULD��9LFWRULD��%�&�

%HWZHHQ������DQG�������DPELHQW�QRLVH�PHDVXUHPHQWV�ZHUH�PDGH�LQ�GHHS�ZDWHU�RII�WKH�ZHVW�
FRDVW�RI�+DLGD�*ZDLL�DQG�WKH�&ROXPELD�5LYHU��7KHVH�'HHS�5HVHDUFK�(DVWHUQ�3DFL¿F��'5(3��
PHDVXUHPHQWV�XVHG�D�PXOWL�HOHPHQW�YROXPH�DUUD\��0(9$��ZLWK�HLJKW�YHUWLFDO�DQG�IRXU�
KRUL]RQWDO�FDOLEUDWHG�K\GURSKRQHV�GHSOR\HG�DW�����P�GHSWK�LQ�WKH�GHHS�VRXQG�FKDQQHO��
5HFRUGLQJV�ZHUH�PDGH�GXULQJ�³TXLHW´�SHULRGV�RI�QR�VKLSSLQJ�LQ�WKH�DUHD��DQG�EURDGFDVW�
E\�UDGLR�IUHTXHQF\�WR�FDOLEUDWHG�UHFHLYHUV�RQ�WKH�UHVHDUFK�YHVVHO��$OO�QRLVH�JHQHUDWLQJ�
HTXLSPHQW�RQ�ERDUG�ZDV�VKXW�RII�GXULQJ�WKH�UHFRUGLQJ�SHULRG��

&KDSPDQ�IRXQG�WKDW�GHHS�RFHDQ�QRLVH�ZDV�GRPLQDWHG�E\�GLVWDQW�VKLSSLQJ��DQG�WKDW�LW�ZDV�
SRVVLEOH�WR�GHWHUPLQH�WKH�GLUHFWLRQ�WKDW�QRLVH�ZDV�FRPLQJ�IURP��$W����DQG�����+]��PRVW�RI�
WKH�QRLVH�ZDV�SURSDJDWHG�KRUL]RQWDOO\�IURP�WKH�HDVW�E\�GRZQVORSH�HQKDQFHPHQW�IURP�GLVWDQW�
VRXUFHV�RQ�WKH�FRQWLQHQWDO�VKHOI��,W�ZDV�QRW�FRPLQJ�IURP�VRXUFHV�ZLWKLQ�WKH�VRXQG�FKDQQHO��
:LQG�DQG�ZDYH�QRLVH�IURP�KLJKHU�ODWLWXGHV�DOVR�FRQWULEXWHG�WR�WKH�VRXQGVFDSH��DOWKRXJK�WR�
D�OHVVHU�GHJUHH��8S�WR�������WKH�WUHQG�LQ�LQFUHDVLQJ�QRLVH�ZDV�DSSUR[LPDWHO\�����G%�SHU�\HDU��
RU���G%�SHU�GHFDGH��$IWHU�������WKH�UDWH�RI�LQFUHDVH�LQ�WKH�GHHS�RFHDQ�ZDV�DSSUR[LPDWHO\������
GE�SHU�\HDU��+RZHYHU��LQ�VKDOORZ�ZDWHU��WKH�WUHQG�ZDV�VLJQL¿FDQWO\�JUHDWHU�DQG�PRUH�YDULDEOH�
RYHU�WLPH��)LJXUH�����7KHVH�PHDVXUHPHQWV�ZHUH�FRQVLVWHQW�ZLWK�WKH�WUHQG�LQ�LQFUHDVLQJ�QRLVH�
REVHUYHG�LQ�PHDVXUHPHQWV�PDGH�E\�:HQ]�LQ�WKH�����V�DQG�WKRVH�PDGH�E\�+LOGHEUDQG�DQG�
FROOHDJXHV�LQ�WKH�����V�

)LJXUH�����6KDOORZ�ZDWHU�DPELHQW�QRLVH������WR������RII�WKH�%&�FRDVW��FRXUWHV\�RI�5RVV�&KDSPDQ
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$VVHVVLQJ�/RQJ�7HUP�6RXQG�3UR¿OHV��,QFOXGLQJ�1RLVH�
IURP�$QWKURSRJHQLF�6RXUFHV��LQ�,PSRUWDQW�5HVLGHQW�.LOOHU�
:KDOH�+DELWDW
+DUDOG�<XUN��������3DXO�&RWWUHOO���DQG�-RKQ�)RUG����6LPRQ�)UDVHU�
8QLYHUVLW\��%XUQDE\��%�&����9DQFRXYHU�$TXDULXP��9DQFRXYHU��%�&���
DQG��'HSDUWPHQW�RI�)LVKHULHV�DQG�2FHDQV�&DQDGD��1DQDLPR�

6RXQGV�WKDW�DUH�LPSRUWDQW�WR�NLOOHU�ZKDOHV�DUH�GHWHUPLQHG�E\�WKH�ZKDOHV¶�KHDULQJ�UDQJH�DQG�
SHUFHSWLRQ��&HUWDLQ�IUHTXHQFLHV�DQG�LQWHQVLWLHV�DUH�XVHIXO�IRU�RULHQWDWLRQ��IRUDJLQJ��DQG�VRFLDO�
FRPPXQLFDWLRQ��DQG�VRPH�DFRXVWLF�VLJQDOV�DUH�GLUHFWLRQDO��7KLV�SURMHFW�KDV�IRXU�PDLQ�JRDOV��

�� 7R�GHWHUPLQH�FKDQJHV�LQ�VRXQG�OHYHOV�RYHU�WLPH�ZLWK�UHIHUHQFH�WR�GLIIHUHQW�VRXQG�� �
� VRXUFHV�DQG�WKHLU�UHODWLYH�FRQWULEXWLRQ�WR�RYHUDOO�UHFHLYHG�OHYHOV�

�� 7R�GHWHUPLQH�VRXQG�SURSDJDWLRQ�ORVV�ZLWKLQ�WKH�KDELWDW�UHODWLYH�WR�WKH�W\SH�RI�VRXQG�VRXUFH

�� 7R�FKDUDFWHUL]H�D�KDELWDW�DFRXVWLFDOO\��IRU�H[DPSOH��GHWHUPLQH�LQÀXHQFHV�RI�XQGHUZDWHU��
� WRSRJUDSK\��FXUUHQWV��ZLQG��DQG�DQWKURSRJHQLF�LQSXWV�RQ�VRXQG�OHYHOV�DQG�SURSDJDWLRQ��
� FKDUDFWHULVWLFV

�� 7R�GHWHUPLQH�DEVROXWH�DQG�UHODWLYH�VRXQG�H[SRVXUH�OHYHOV�IRU�DQLPDOV�VSHQGLQJ�WLPH�LQ��
� WKH�KDELWDW�

,Q�RUGHU�WR�GR�WKLV��WKH�SURMHFW�LV�XVLQJ�VWDWLRQDU\�K\GURSKRQH�DUUD\V�DW�YDULRXV�ORFDWLRQV�
ZLWKLQ�WKH�6DOLVK�6HD�WR�UHFRUG�VRXQGV�FRQWLQXRXVO\�RYHU�PXOWLSOH�\HDUV��7KH�ORFDWLRQV�GLIIHU�
LQ�WKHLU�YHVVHO�WUDI¿F�SDWWHUQV�DQG�LQ�WKHLU�HFRORJLFDO�LPSRUWDQFH�WR�NLOOHU�ZKDOHV��9HVVHO�QRLVH�
LV�TXDQWL¿HG�DW�D�UDQJH�RI�IUHTXHQFLHV�XS�WR����N+]��0RELOH�UHFRUGLQJV�DUH�DOVR�EHLQJ�PDGH�
WR�UHFRUG�VRXQGV�DW�GLIIHUHQW�GHSWKV��LQ�GLIIHUHQW�KDELWDWV��DQG�LQ�WKH�SUHVHQFH�DQG�DEVHQFH�
RI�YHVVHOV�DQG�ZKDOHV��7HVW�VLJQDOV�DUH�DOVR�EHLQJ�XVHG�WR�TXDQWLI\�UHFHLYHG�OHYHOV�DW�WKH�
VWDWLRQDU\�DUUD\V��$OWKRXJK�LW�LV�HDUO\�LQ�WKH�DQDO\VLV�SKDVH��<XUN�QRWHG�WKDW�WKHUH�ZDV�RIWHQ�
VLJQL¿FDQW�QRLVH�DERYH�����G%��ZKLFK�ZRXOG�PHDQ�ZKDOHV�ZRXOG�KDYH�WR�LQFUHDVH�WKHLU�FDOO�
YROXPH�LQ�RUGHU�WR�EH�KHDUG�E\�FRQVSHFL¿FV��

7KH�6DOLVK�6HD�+\GURSKRQH�1HWZRUN
6FRWW�9HLUV�����9DO�9HLUV���DQG�-DVRQ�:RRG����%HDP�5HDFK�0DULQH�
6FLHQFH�DQG�6XVWDLQDELOLW\�6FKRRO��6HDWWOH��:DVK���DQG��7KH�:KDOH�
0XVHXP��)ULGD\�+DUERXU��:DVK�

7KH�6DOLVK�6HD�K\GURSKRQH�QHWZRUN�KDV�¿YH�FDEOHG�K\GURSKRQHV��ZZZ�RUFDVRXQG�QHW��
LQ�WKH�GHVLJQDWHG�FULWLFDO�KDELWDW�RI�VRXWKHUQ�UHVLGHQW�NLOOHU�ZKDOHV�WKDW�SXEOLFO\�WUDQVPLW�
XQGHUZDWHU�VRXQGV�LQ�UHDO�WLPH��$�KXPDQ�OLVWHQLQJ�QHWZRUN�KDV�EHHQ�HVWDEOLVKHG��ZLWK�
DSSUR[LPDWHO\����GHGLFDWHG�OLVWHQHUV�DQG�����RQ�VRFLDO�PHGLD��7ZHOYH�SHU�FHQW�RI�OLVWHQHUV�
DUH�RXWVLGH�WKH�8QLWHG�6WDWHV��LQFOXGLQJ���SHU�FHQW�LQ�WKH�8�.��DQG���SHU�FHQW�LQ�&DQDGD��7KH�
ZHEVLWH�UHFHLYHV�DSSUR[LPDWHO\�������KLWV�SHU�PRQWK��DQG�WKH�V\VWHP�FDQ�VXSSRUW�XS�WR����
OLVWHQHUV�DW�D�WLPH��DOWKRXJK�WKLV�ZDV�H[FHHGHG�IRXU�WLPHV�LQ��������7KHUH�LV�DOVR�OLYH�DXGLR�
VWUHDPLQJ�LQWR�IRXU�SXEOLF�VSDFHV��LQFOXGLQJ�WKH�6HDWWOH�$TXDULXP��LQ�DQ�HIIRUW�WR�LQFUHDVH�
SXEOLF�DZDUHQHVV�RI�WKH�LPSRUWDQFH�RI�XQGHUZDWHU�VRXQG�
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/LVWHQHUV�DUH�HQFRXUDJHG�WR�ORJ�WKHLU�REVHUYDWLRQV�RI�NLOOHU�ZKDOH�FDOOV�DQG�RWKHU�VRXQGV�LQ�
D�SXEOLFO\�DYDLODEOH�GDWDEDVH��7KH�SURMHFW�VXSSOHPHQWV�WKH�NLOOHU�ZKDOH�VLJKWLQJ�QHWZRUN�WR�
GHWHUPLQH�ZKHQ�NLOOHU�ZKDOHV�DUH�LQ�WKH�DUHD��8QGHUZDWHU�QRLVH�OHYHOV�IURP�����+]�WR�����
N+]�DUH�PRQLWRUHG��DXWRPDWLF�GHWHFWLRQ�DQG�UHFRUGLQJ�VRIWZDUH��:KR/LVWHQHU��GHYHORSHG�
E\�9DO�9HLUV��FRPSXWHV�FDOLEUDWHG�WZR�VHFRQG�PHDQ�UHFHLYHG�VRXQG�OHYHOV��DQG����PLQXWH�
EURDGEDQG�PHDQV�DQG�VSHFWUXP�OHYHOV��7KH�VRIWZDUH�ZLOO�DOVR�WULJJHU�UHFRUGLQJ�RQ�XQXVXDO�
VRXQGV��VXFK�DV�PLOLWDU\�VRQDUV��DQG�XSORDGV�WKHVH�UHFRUGLQJV�WR�D�GDWDEDVH�IRU�KXPDQ�
FODVVL¿FDWLRQ��6KLS�QRLVH�GRPLQDWHV�WKH�QRLVH�EXGJHW�RI�WKH�DUHD��DQG�D�SDVVLQJ�VKLS�W\SLFDOO\�
WUDYHOOLQJ�DW����NQRWV�LQFUHDVHV�WKH�DPELHQW�QRLVH�E\�DSSUR[LPDWHO\����G%�IRU����PLQXWHV�
DV�LW�SDVVHV�WKURXJK��)RU�����UHFRUGHG�VKLSV�LQ�+DUR�6WUDLW��WKH�VRXUFH�OHYHO�LQFUHDVHG�ZLWK�
WKH�VSHHG�RI�WKH�YHVVHO�E\�DSSUR[LPDWHO\����±��G%�SHU�NQRW��,Q�VXPPHU��ZKDOH�ZDWFKLQJ�DQG�
UHFUHDWLRQDO�YHVVHO�QRLVH�LQFUHDVHV�DPELHQW�QRLVH�OHYHOV���G%�RYHU�ZLQWHU�OHYHOV��)LJXUH�����$OO�
GDWD�LV�DUFKLYHG�DQG�SURFHVVHG�WR�PRQLWRU�XQGHUZDWHU�QRLVH�OHYHOV�RYHU�WKH�ORQJ�WHUP�

)LJXUH�����6DOLVK�VHD�K\GURSKRQH�QHWZRUN���VXPPHU�DQG�ZLQWHU�DPELHQW�QRLVH�OHYHOV��FRXUWHV\�RI�6FRWW�9HLUV
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8VLQJ�3RS�8SV�WR�0HDVXUH�8QGHUZDWHU�1RLVH�/HYHOV�LQ����
,PSRUWDQW�:KDOH�+DELWDWV�$ORQJ�WKH�%�&��&RDVW
5RE�:LOOLDPV���������(ULQ�$VKH���&KULVWRSKHU�&ODUN���DQG�'LPLWUL�
3RQLUDNLV�����8QLYHUVLW\�RI�6W��$QGUHZV��6FRWODQG���2FHDQV�,QLWLDWLYH��
%�&��DQG��&RUQHOO�8QLYHUVLW\��1�<��

:LOOLDPV�GHVFULEHG�D�WKUHH�\HDU�VWXG\������±�������&KURQLF�2FHDQ�1RLVH��&HWDFHDQ�(FRORJ\�
DQG�$FRXVWLF�+DELWDW�/RVV��&21&($/���WR�FKDUDFWHUL]H�XQGHUZDWHU�QRLVH�DW����VLWHV�DQG�WR�
GHWHUPLQH�ZKDW�LPSOLFDWLRQV�WKLV�PLJKW�KDYH�IRU�PDVNLQJ�FRPPXQLFDWLRQ�VLJQDOV�IRU�¿Q��
KXPSEDFN��DQG�NLOOHU�ZKDOHV��)LJXUH�����5HFRUGLQJV�ZHUH�PDGH�DW�7ULSOH�,VODQG��&DDPDxR�
6RXQG��.LWLPDW�$UP��.LWNLDWD�,QOHW��%URXJKWRQ�$UFKLSHODJR��%ODFN¿VK�6RXQG��5REVRQ�%LJKW��
*HRUJLD�6WUDLW��DQG�+DUR�6WUDLW��7KHUH�ZDV�D�JUHDW�GHDO�RI�YDULDELOLW\�DPRQJ�WKH�VLWHV��DQG�
ZLWKLQ�GD\V�DW�FHUWDLQ�VLWHV��DOWKRXJK�VRPH�ZHUH�FKURQLFDOO\�QRLV\��:LOOLDPV�VKRZHG�DQ�
DQLPDWLRQ�RI�WKH�DFRXVWLF�IRRWSULQW��DW���N+]��RI�D�FRQWDLQHU�VKLS�WUDQVLWLQJ�WKURXJK�WKH�-XDQ�
GH�)XFD�6WUDLW�DQG�6DOLVK�6HD��GHPRQVWUDWLQJ�KRZ�WKH�VRXQG�ZRXOG�SURSDJDWH�WKURXJK�GLIIHUHQW�
SRUWLRQV�RI�WKH�KDELWDW��+H�GHVFULEHG�VFHQDULRV�IRU�FRPPXQLFDWLRQ�VLJQDOV�IRU�¿Q����±���+]���
KXPSEDFN����±����+]���DQG�NLOOHU�ZKDOHV�����±����N+]��LQ�DUHDV�RI�ORZ��PRGHUDWH��DQG�EXV\�
VKLSSLQJ�WUDI¿F��DV�ZHOO�DV�KRZ�WKH�DFRXVWLF�VSDFH�IRU�HDFK�VSHFLHV�WR�FRPPXQLFDWH�ZDV�UHGXFHG�
ZLWK�LQFUHDVLQJ�YHVVHO�WUDI¿F��+XPSEDFN�DQG�NLOOHU�ZKDOHV�ZHUH�SDUWLFXODUO\�YXOQHUDEOH��ZLWK�
RYHU����SHU�FHQW�RI�WKHLU�DFRXVWLF�KDELWDW�ORVW�LQ�KLJK�VKLSSLQJ�DUHDV�

3ULRU�WR�XVLQJ�SRS�XSV��:LOOLDPV�XQGHUWRRN�D�FRQWUROOHG�VWXG\�LQ�ZKLFK�NLOOHU�ZKDOHV�ZHUH�
H[SRVHG�WR�GLIIHULQJ�OHYHOV�RI�ERDW�WUDI¿F�DQG�WKHLU�EHKDYLRXUDO�UHVSRQVHV�ZHUH�V\VWHPDWLFDOO\�
UHFRUGHG��:LOOLDPV��/XVVHDX��	�+DPPRQG���������+H�DOVR�XQGHUWRRN�VXUYH\V�IRU�ZKDOHV�LQ�
�����DQG������RQ�WKH�%�&��&RDVW��:LOOLDPV�	�7KRPDV��������DQG�RYHUODLG�LW�ZLWK�YHVVHO�WUDI¿F�
WR�FUHDWHG�GHQVLW\�VXUIDFH�PDSV�WR�HVWLPDWH�WKH�OLNHOLKRRG�RI�VKLS�VWULNHV�IRU�¿Q��KXPSEDFN��
DQG�NLOOHU�ZKDOHV��:LOOLDPV�	�2¶+DUD��������

3UHVHQWDWLRQ�5HIHUHQFHV�
:LOOLDPV��5���/XVVHDX��'���	�+DPPRQG��3�6����������(VWLPDWLQJ�UHODWLYH�HQHUJHWLF�FRVWV�RI�KXPDQ�GLVWXUEDQFH�WR�NLOOHU�ZKDOHV�
�2UFLQXV�RUFD���%LRORJLFDO�&RQVHUYDWLRQ����������²����
:LOOLDPV��5���	�7KRPDV��/����������'LVWULEXWLRQ�DQG�DEXQGDQFH�RI�PDULQH�PDPPDOV�LQ�WKH�FRDVWDO�ZDWHUV�RI�%�&���&DQDGD��-RXUQDO�
RI�&HWDFHDQ�5HVHDUFK�DQG�0DQDJHPHQW����������²���
:LOOLDPV��5���	�2·+DUD��3����������0RGHOOLQJ�VKLS�VWULNH�ULVN�WR�ÀQ��KXPSEDFN�DQG�NLOOHU�ZKDOHV�LQ�%ULWLVK�&ROXPELD��&DQDGD��
-RXUQDO�RI�&HWDFHDQ�5HVHDUFK�DQG�0DQDJHPHQW�������²��

)LJXUH����3URMHFW�&21&($/�SRS�XSV�DQG�DFRXVWLF�UHFRUGLQJ�ORFDWLRQV��FRXUWHV\�RI�5RE�:LOOLDPV
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2UFD/DE��$�6XPPDU\�RI�RYHU����<HDUV�RI�$FRXVWLF�
0RQLWRULQJ�LQ�-RKQVWRQH�6WUDLW
3DXO�6SRQJ�DQG�+HOHQD�6\PRQGV��2UFD/DE��+DQVRQ�,VODQG��%�&�

2UFD/DE�LV�D�\HDU�URXQG�¿HOG�UHVHDUFK�VWDWLRQ�RQ�+DQVRQ�,VODQG�LQ�-RKQVWRQH�6WUDLW�RQ�
QRUWKHUQ�9DQFRXYHU�,VODQG�ZLWK�D�QHWZRUN�RI�VL[�UHPRWH�K\GURSKRQHV�WR�PRQLWRU�XQGHUZDWHU�
DFRXVWLFV�LQ�DSSUR[LPDWHO\����VT��NP�RI�QRUWKHUQ�UHVLGHQW�NLOOHU�ZKDOH�FULWLFDO�KDELWDW��7KH�
SRVLWLRQLQJ�RI�WKH�K\GURSKRQHV�DOORZV�OLVWHQHUV�WR�WUDFN�YRFDOO\�DFWLYH�ZKDOHV�DFRXVWLFDOO\�DV�
WKH\�PRYH�LQ�DQG�RXW�RI�WKH�DUHD��2YHU�WLPH��WKH�DXWKRUV�KDYH�OHDUQHG�WR�UHFRJQL]H�LQGLYLGXDO�
IDPLO\�JURXSV�RZLQJ�WR�GLVWLQFWLYH�IHDWXUHV�RI�WKHLU�GLDOHFWV��5HFRUGLQJV�DUH�PDGH�ZKHQHYHU�
NLOOHU�ZKDOHV�DUH�GHWHFWHG��DQG�WKH�EHVW�RQHV�DUH�RIWHQ�DW�QLJKW��ZKHQ�WKHUH�LV�OHVV�ERDW�
QRLVH��&RPPHUFLDO�ZKDOLQJ�LQ�&DQDGD�VWRSSHG�LQ�������DQG�VLQFH�������KXPSEDFN�ZKDOHV�
KDYH�VORZO\�EHHQ�UHWXUQLQJ�WR�WKH�DUHD��1RZ�WKH\�DUH�VHHQ�DOPRVW�GDLO\�IURP�0D\�WKURXJK�
1RYHPEHU��DQG�DUH�EHLQJ�UHFRUGHG��

2UFD/DE�KDV�OLYH�VWUHDPHG�DXGLR�IRU�WKH�SDVW����\HDUV�DW�ZZZ�RUFD�OLYH�QHW�XVLQJ�D�ZLUHOHVV�
QHWZRUN�RI�¿YH�PLFURZDYH�UDGLRV�RQ�IRXU�LVODQGV��*HRUJH�7]DQHWDNLV�DQG�6WHYHQ�1HVV�DW�
WKH�8QLYHUVLW\�RI�9LFWRULD�KDYH�ZRUNHG�RQ�EXLOGLQJ�DQ�DUFKLYH�RI��������KRXUV�RI�2UFD/DE�
UHFRUGLQJV��VRPH�RI�ZKLFK�DUH�SXEOLFO\�DYDLODEOH�DW�ZZZ�RUFKLYH�FV�XYLF�FD�

9HVVHO�QRLVH�LV�SUREOHPDWLF�LQ�WKLV�DUHD��SDUWLFXODUO\��EXW�QRW�OLPLWHG�WR��WKDW�DVVRFLDWHG�ZLWK�
WXJV�WRZLQJ�ORJ�EXQGOHV�WKDW�PRYH�VORZO\�WKURXJK�WKH�DUHD��W\SLFDOO\�WDNLQJ�HLJKW�KRXUV�WR�
WUDQVLW���NP��.LOOHU�ZKDOH�FDOOLQJ�LV�UHGXFHG�GXULQJ�WKLV�WLPH��)LJXUH�����7KHUH�DUH�PXOWLSOH�
RWKHU�VRXUFHV�RI�XQGHUZDWHU�QRLVH��LQFOXGLQJ�UHFUHDWLRQDO�DQG�VSRUW¿VKLQJ�ERDWV��¿VKLQJ�
ERDWV��IHUULHV��FUXLVH�VKLSV��DQG�IUHLJKWHUV��7KH�DXWKRUV�ZDQW�WR�VHH�LPSURYHG�HIIRUWV�WR�
UHGXFH�XQGHUZDWHU�QRLVH��

)LJXUH����5HGXFWLRQ�RI�.LOOHU�:KDOH�FDOOV�LQ�SUHVHQFH�RI�ERDW�QRLVH�LQ�-RKQVWRQH�6WUDLW��FRXUWHV\�RI�2UFD/DE
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+HLOWVXN�+\GURSKRQH�1HWZRUN��0RQLWRULQJ�8QGHUZDWHU�
$FRXVWLFV�RQ�WKH�&HQWUDO�&RDVW
'LDQD�&KDQ��&RQVHUYDWLRQ�%LRORJLVW��3DFL¿F�:LOG��%HOOD�%HOOD��%�&�

7KLV�SURMHFW�LV�DQ�LQLWLDWLYH�
RI�WKH�+HLOWVXN�)LUVW�1DWLRQ��
DQG�LV�LQ�WKH�HDUO\�VWDJHV�RI�
GHYHORSPHQW��8OWLPDWHO\��WKH�
JRDO�LV�WR�HVWDEOLVK�D�QHWZRUN�RI�
K\GURSKRQHV�WKDW�FDQ�EH�XVHG�LQ�
IXWXUH�PDULQH�SODQQLQJ�HIIRUWV�
DQG�LQ�FRPPXQLW\�RXWUHDFK��DQG�
WKDW�ZLOO�SURYLGH�K\GURSKRQH�
FRYHUDJH�EHWZHHQ�2UFD/DE�LQ�
WKH�VRXWK�DQG�&HWDFHDODE�WR�WKH�
QRUWK��+\GURSKRQH�VLJQDOV�DUH�
WUDQVPLWWHG�RYHU�)0�UDGLR�YLD�
PRXQWDLQWRS�UHOD\�VLWHV�WR�WKH�
QHDUE\�FRPPXQLW\�RI�%HOOD�%HOOD��
LQFOXGLQJ�LQWR�WKH�ORFDO�VFKRRO��
DQG�DUH�SRZHUHG�XVLQJ�ERWK�VRODU�
DQG�ZLQG�HQHUJ\��$W�SUHVHQW��WKHUH�
DUH�WZR�K\GURSKRQHV�LQ�SODFH�
LQ�6HDIRUWK�&KDQQHO��DQG�WKUHH�
RWKHUV�DUH�SURSRVHG��)LJXUH������

)LJXUH�����+HLOWVXN�+\GURSKRQH�1HWZRUN
��FXUUHQW�DQG�SURSRVHG�K\GURSKRQH�VLWHV��FRXUWHV\�RI�3DFLÀF�:LOG
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2UFD��+XPSEDFN��DQG�)LQ�:KDOH�$FRXVWLFV�RI�1RUWKHUQ�
%ULWLVK�&ROXPELD
-DQLH�:UD\��&HWDFHDODE��*LO�,VODQG��%�&�

&HWDFHDODE�KDV�EHHQ�RSHUDWLQJ�D�
QHWZRUN�RI�UHPRWH�K\GURSKRQHV�
WR�GRFXPHQW�WKH�RFFXUUHQFH�DQG�
DFRXVWLF�DFWLYLW\�RI�ZKDOHV�RQ�
WKH�QRUWKHUQ�%�&��&RDVW�VLQFH�
������$W�SUHVHQW��WKH\�KDYH�IRXU�
XQFDOLEUDWHG�K\GURSKRQHV�LQ�
SODFH�WKDW�FDSWXUH�WKH�VRXQGVFDSH�
DURXQG�*LO�,VODQG�RQ�WKH�FHQWUDO�
QRUWK�FRDVW��)LJXUH������6RXQGV�
DUH�EURDGFDVW�LQWR�WKH�)LUVW�
1DWLRQV�YLOODJH�RI�+DUWOH\�%D\��
ZKLFK�KDV�JLYHQ�WKH�UHVLGHQWV�
DQ�XQGHUVWDQGLQJ�RI�KRZ�ERDW�
QRLVH�FRXOG�KDYH�DQ�LPSDFW�
RQ�PDULQH�PDPPDOV��DQG�KDV�
UHVXOWHG�LQ�FKDQJHV�WR�WKHLU�
ERDWLQJ�EHKDYLRXU��&HWDFHDODE�
KDV�GRFXPHQWHG�QRUWKHUQ�
UHVLGHQW�NLOOHU�ZKDOHV�LQ�WKH�DUHD�
LQ�DOO�PRQWKV�RI�WKH�\HDU��ZLWK�
GHWHFWLRQ�UDWHV�KLJKHVW�LQ�-XQH�
DQG�-XO\��%HJLQQLQJ�LQ�������
YLVXDO�LGHQWL¿FDWLRQ�RI�LQGLYLGXDO�

ZKDOHV�IURP�D�VKRUH�EDVHG�VWDWLRQ�LQ�&DDPDxR�6RXQG�ZDV�XQGHUWDNHQ��ZKLFK�VXSSRUWHG�WKH�
DFRXVWLF�GHWHFWLRQ�UHVXOWV��&HWDFHDODE�KDV�DOVR�GRFXPHQWHG�DQ�LQFUHDVH�LQ�XVDJH�RI�WKH�DUHD�
E\�KXPSEDFN�ZKDOHV�IRU�ERWK�IRUDJLQJ�DQG�VRFLDOL]LQJ��0DOHV�VLQJ�DQG�FRPSHWH�ZLWK�HDFK�
RWKHU�IRU�IHPDOHV��DQG�XVH�VRXQG�WR�FRRUGLQDWH�EXEEOH�QHW�IHHGLQJ��)LQ�ZKDOHV�ZHUH�¿UVW�
REVHUYHG�LQ�������DQG�VLQFH�������WKH\�KDYH�EHHQ�VLJKWHG�UHJXODUO\��+XPDQV�FDQQRW�UHDGLO\�
KHDU�WKH�VRXQGV�PDGH�E\�¿Q�ZKDOHV��EXW�DFRXVWLF�UHFRUGLQJV�DUH�PDGH�ZKHQ�WKH�ZKDOHV�DUH�
GHWHFWHG�YLVXDOO\��

)LJXUH�����&HWDFHD�/DE�+\GURSKRQH�VWDWLRQ�ORFDWLRQV��FRXUWHV\�RI�-DQLH�:UD\�
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0RQLWRULQJ�2FHDQ�6RXQG�RQ�&DEOHG�2FHDQ�2EVHUYDWRULHV
5LFKDUG�'HZH\��$VVRFLDWH�'LUHFWRU��9(186��8QLYHUVLW\�RI�9LFWRULD��
9LFWRULD��%�&�

,Q�%ULWLVK�&ROXPELD��WKHUH�
DUH�WZR�RFHDQ�REVHUYLQJ�
V\VWHPV��226��WKDW�KRVW�
D�QXPEHU�RI�LQVWUXPHQWV��
LQFOXGLQJ�K\GURSKRQHV�WKDW�
PRQLWRU�WKH�XQGHUZDWHU�
DFRXVWLF�HQYLURQPHQW��
9(186��ZZZ�YHQXV�
XYLF�FD��DQG�1(3781(�
�ZZZ�QHSWXQHFDQDGD�FD���
7KH�1(3781(�QHWZRUN�
H[WHQGV�����NP�RII�WKH�
ZHVW�FRDVW�RI�9DQFRXYHU�
,VODQG�RXW�WR�(QGHDYRXU�
5LGJH��ZLWK�K\GURSKRQHV�
DW�WZR�RI�WKH�VL[�QRGHV��
7KH�9(186�QHWZRUN�
H[WHQGV�LQWR�WKH�6DOLVK�6HD��

ZLWK�K\GURSKRQHV�SODFHG�RQ�WZR�RI�WKH�WKUHH�QRGHV��7KH�9(186�K\GURSKRQHV�SURYLGH�D�
FRQVWDQW�UHFRUG�RI�DOO�YHVVHOV�LQ�DQG�RXW�RI�9DQFRXYHU�KDUERXU��7KH�QRGHV�DOVR�UHFRUG�&7'�
�&RQGXFWLYLW\��7HPSHUDWXUH�DQG�'HSWK���DQG�KDYH�D�����N+]�HFKR�VRXQGHU�DQG�VHGLPHQW�
WUDS��$'&3��$FRXVWLF�'RSSOHU�&XUUHQW�3UR¿OHU���DPRQJ�RWKHU�HTXLSPHQW��7KH�K\GURSKRQHV�
DUH�FDOLEUDWHG�DQG�UHFRUG�EURDGEDQG�DPELHQW�VRXQGV�UDQJLQJ�IURP�PDULQH�PDPPDOV�WR�ZLQG�
DQG�ZDYH�DFWLRQ��DQG�DUH�EURDGFDVW�OLYH�ZLWK�D����PLQXWH�GHOD\��)LJXUH������/RZ�IUHTXHQF\�
K\GURSKRQHV��LF/LVWHQ��WKDW�GHWHFW�VRXQGV�IURP���WR�������+]�DUH�FXUUHQWO\�EHLQJ�WHVWHG�RQ�
WKH�VLWHV��7KH�1(3781(�K\GURSKRQHV�DUH�DOVR�OLQNHG�WR�WKH�JOREDO�ZHEVLWH�/LVWHQLQJ�WR�WKH�
'HHS�2FHDQ�(QYLURQPHQW��ZZZ�OLVWHQWRWKHGHHS�QHW��

³$89V�´�DQ�$XWRQRPRXV�8QGHUZDWHU�9HKLFOH�2YHUYLHZ
'RXJ�:LOVRQ��,PDJHQH[�7HFKRQRORJ\�&RUS���3RUW�&RTXLWODP��%�&�

$XWRQRPRXV�XQGHUZDWHU�YHKLFOHV��$89V��DUH�IUHH�VZLPPLQJ�YHKLFOHV�WKDW�DUH�XVHG�IRU�
D�ZLGH�YDULHW\�RI�SXUSRVHV�DQG�FDQ�EH�HTXLSSHG�ZLWK�D�UDQJH�RI�WHFKQRORJLHV��,PDJHQH[�
SURYLGHV�D�UDQJH�RI�VRQDU�HTXLSPHQW�IRU�WKHP��$89V�FDQ�EH�XVHG�DQ\ZKHUH��LQFOXGLQJ�WKH�
0DULDQD�7UHQFK�DQG�XQGHU�LFH�LQ�WKH�$UFWLF�DQG�$QWDUFWLF��6RPH�KDYH�DFRXVWLF�PRGHPV�
WR�FRPPXQLFDWH��ZKHUHDV�RWKHUV��VXFK�DV�RFHDQ�JOLGHUV��SRS�XS�WR�WKH�VXUIDFH�IRU�ZLUHOHVV�
FRPPXQLFDWLRQ�DQG�*36�¿[HV��7KH\�FDQ�UDQJH�LQ�VL]H�IURP�WKH����FP�ORQJ�5RER�-HOO\�WR�
WKH���P�ORQJ�$WODV�0DUXP¶V�IDPLO\�RI�ODUJH��GHIHQFH�LQGXVWU\�RULHQWHG�$89�ZLWK�PXOWLSOH�
FDSDELOLWLHV�DQG�RSWLRQV��7KH\�KDYH�EHHQ�XVHG�IRU�D�UDQJH�RI�WDVNV��IURP�¿QGLQJ�DLUSODQH�
ZUHFNDJH�WR�WUDQV$WODQWLF�FURVVLQJV��$89V�DUH�XVHG�WR�FDUU\�HTXLSPHQW�IRU�RFHDQRJUDSKLF�
DQG�ELRORJLFDO�PHDVXUHPHQWV��DQG�IRU�VXUYHLOODQFH�DQG�PRQLWRULQJ��LQFOXGLQJ�D�UDQJH�RI�
VRQDUV��+\GURSKRQHV�DUH�QRW�VWDQGDUG�HTXLSPHQW�RQ�PRVW�$89V��GXH�WR�WKH�SUREOHP�RI�
VHOI�QRLVH��VLQFH�WKH\�KDYH�DFWLYH�DFRXVWLFV�VXFK�DV�GRSSOHU�YHORFLPHWHUV��REVWDFOH�DYRLGDQFH�
VRQDUV��DQG�DFRXVWLF�PRGHPV��+\GURSKRQHV�DUH�VWDQGDUG�HTXLSPHQW�RQ�:DYH�*OLGHUV��ZKLFK�
ZHUH�LQ�SDUW�GHYHORSHG�IRU�PDULQH�PDPPDO�UHVHDUFK��DQG�DUH�OHVV�QRLV\�DQG�EHWWHU�VXLWHG�WR�
ORZ�HQHUJ\��ORQJ�WHUP�PRQLWRULQJ�DSSOLFDWLRQV�VXFK�DV�QRLVH�DVVHVVPHQW��

)LJXUH�����$FRXVWLF�UHFRUGLQJV�IURP�9(186��FRXUWHV\�RI�5LFKDUG�'HZH\�
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III – ACTIVITIES IN BRITISH COLUMBIA 
6KLSSLQJ�7UHQGV�DQG�)XWXUH�$FWLYLW\�RQ�%ULWLVK�&ROXPELD¶V�
1RUWK�&RDVW
-DVRQ�6FKHUU��3ULQFH�5XSHUW�3RUW�$XWKRULW\��3ULQFH�5XSHUW��%�&�

7KH�SRUW�RI�3ULQFH�5XSHUW��ZZZ�UXSHUWSRUW�FRP��LV�ODUJH���������KD���ZLWK�PRUH�WKDQ�����
NP�RI�FRDVWOLQH��DQG�WKH�SRUW�DXWKRULW\¶V�JRDO�LV�WR�EHFRPH�D�OHDGLQJ�WUDGH�FRUULGRU�EHWZHHQ�
1RUWK�$PHULFDQ�DQG�$VLDQ�PDUNHWV��5LGOH\�7HUPLQDO��ZZZ�UWL�FD��ORDGV�PHWDOOXUJLFDO�DQG�
WKHUPDO�FRDO��SHWUROHXP�FRNH��DQG�ZRRG�SHOOHWV��DQG�KDV�VLJQL¿FDQW�FDSDFLW\�IRU�JURZWK�DQG�
GLYHUVL¿FDWLRQ��,W�ORDGV�DW�D�UDWH�RI�������WRQQHV�SHU�KRXU��KDV�DQ�DQQXDO�VKLSSLQJ�FDSDFLW\�
RI����PLOOLRQ�PHWULF�WRQQHV��DQG�VWRUDJH�FDSDFLW\�RI�����PLOOLRQ�PHWULF�WRQQHV��,W�FDQ�KDQGOH�
��������':7�YHVVHOV��EXW�LV�FDSDEOH�RI�KDQGOLQJ�9/&&�YHVVHOV�RI���������':7��3ULQFH�
5XSHUW�*UDLQ�/WG��KDV�WKH�FDSDFLW\�WR�VKLS���PLOOLRQ�WRQQHV�D�\HDU��FDQ�ORDG�XS�WR�������
WRQQHV�RI�ZKHDW�RU�EDUOH\�DQ�KRXU��DQG�FDQ�EHUWK�VKLSV�WR���������':7��7KH�)DLUYLHZ�
&RQWDLQHU�7HUPLQDO�ORDGV�DQG�XQORDGV�UDLOZD\�FDUV��DQG�LQ������ORDGHG�����PLOOLRQ�PHWULF�
WRQQHV��,Q�������WRWDO�SRUW�ZLGH�WUDI¿F�ZDV������PLOOLRQ�PHWULF�WRQQHV��

9HVVHO�WUDI¿F�UDQJHG�IURP����WR����YHVVHOV�SHU�GD\�ZLWKLQ�WKH�'L[RQ�(QWUDQFH�DUHD�GXULQJ�D�
VL[�GD\�SHULRG�LQ�-XO\±$XJXVW�������9HVVHO�W\SHV�LQFOXGH�PHUFKDQW�VKLSV��FRQWDLQHU��WDQNHU��
FUXLVH�VKLS��DQG�JHQHUDO�FDUJR���DV�ZHOO�DV�WXJV�DQG�EDUJHV��¿VKLQJ�YHVVHOV��JRYHUQPHQW�
YHVVHOV��DQG�SOHDVXUH�FUDIW��,W�LV�WKH�EXVLHVW�SRUW�RQ�WKH�QRUWK�FRDVW������YHVVHOV�HQWHUHG�WKH�
SRUW�LQ�������FRPSDUHG�ZLWK����IRU�WKH�SRUW�RI�.LWLPDW��7KH�PDMRULW\�ZHUH�EXON�FDUULHUV�
��������DQG�FRQWDLQHU�VKLSV����������EXW�DOVR�LQFOXGHG�WDQNHUV���������FUXLVH�VKLSV�������
WXJV�DQG�EDUJHV�������DQG�JHQHUDO�FDUJR�������)LJXUH�����

7KHUH�DUH�SODQV�IRU�JURZWK�RI�WKH�SRUW�WR�HQFRPSDVV�DOO�RI�5LGOH\�,VODQG�E\�������ZLWK�D�
VLJQL¿FDQW�H[SDQVLRQ�RI�WKH�WHUPLQDOV�DQG�EXON�IDFLOLWLHV�WR�IDFLOLWDWH�LQFUHDVHG�VKLSSLQJ��7KH�
FKDOOHQJH�ZLOO�EH�WR�EDODQFH�XQSUHFHGHQWHG�GHPDQG�ZLWK�FRQVFLRXV�JURZWK��DQG�DV�VXFK��WKH�
SRUW�KDV�MRLQHG�WKH�*UHHQ�0DULQH�3URJUDP��,W�LV�XQGHUWDNLQJ�EDVHOLQH�VWXGLHV�RI�ZDWHU�DQG�
DLU�TXDOLW\��DQ�LQYHQWRU\�RI�LWV�FRQWDPLQDWHG�VLWHV��DQG�D�QRLVH��LQ�DLU��VWXG\�

)LJXUH�����6OLGH�VKRZLQJ�YHVVHO�WUDIÀF�IRU�1RUWK�&RDVW�3RUWV��FRXUWHV\�RI�-DVRQ�6FKHUU��353$
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3RUW�0HWUR�9DQFRXYHU�0DULQH�0DPPDO�0RQLWRULQJ�
3URJUDP�DQG�,QLWLDWLYHV
'DUUHOO�'HVMDUGLQ��'LUHFWRU��6XVWDLQDEOH�'HYHORSPHQW��3RUW�0HWUR�
9DQFRXYHU��9DQFRXYHU��%�&�

9DQFRXYHU�LV�WKH�ODUJHVW�DQG�EXVLHVW�SRUW�LQ�&DQDGD��DQG�WKH�ODUJHVW�LQ�1RUWK�$PHULFD�LQ�
WHUPV�RI�WRWDO�IRUHLJQ�H[SRUWV��,W�LQFOXGHV�����NP�RI�VKRUHOLQH�DQG�H[WHQGV����QDXWLFDO�PLOHV�
LQWR�WKH�6DOLVK�6HD��,W�KDQGOHG�PRUH�WKDQ�����PLOOLRQ�WRQQHV�RI�FDUJR�LQ�������DQG�LW�LV�
SUHGLFWHG�WKDW�VKLSSLQJ�ZLOO�FRQWLQXH�WR�JURZ�ZHOO�LQWR�WKH�IXWXUH��6KLSSLQJ�LV�D�YHU\�HI¿FLHQW�
ZD\�RI�WUDQVSRUWLQJ�FDUJR�DQG�DGGV�D�UHODWLYHO\�VPDOO�SHUFHQWDJH���±����WR�WKH�SURGXFWLRQ�
FRVW�RI�FRQVXPDEOH�LWHPV��,Q�������WKHUH�ZHUH�������VKLS�DUULYDOV��LQFOXGLQJ�����FUXLVH�VKLSV��
DQG�WKH�DYHUDJH�YHVVHO�VL]H�ZDV��������JURVV�WRQQHV��RYHU�����WXJV�ZHUH�DFWLYH�LQ�WKH�SRUW��

6KLSV�DUH�JHWWLQJ�ODUJHU�EHFDXVH�WKH\�DUH�PRUH�HI¿FLHQW�WR�RSHUDWH��$�W\SLFDO�FRQWDLQHU�VKLS�
WUDYHOOLQJ�IURP�3ULQFH�5XSHUW�WR�9DQFRXYHU�WR�/RQJ�%HDFK��&DOLIRUQLD��ZRXOG�FRQVXPH�
����WRQV�RI�IXHO�SHU�GD\�WUDYHOOLQJ�DW����NQRWV��DQG�ZRXOG�FRPSOHWH�WKH�WULS�LQ�����GD\V��$�
KDQG\PD[�EXON�FDUULHU�FRXOG�FDUU\��������WRQV�DQG�ZRXOG�FRQVXPH����WRQV�RI�IXHO�SHU�GD\��
7KH�(PPD�0DHUVN�LV�WKH�ODUJHVW�FRQWDLQHU�YHVVHO�LQ�(XURSH������P��DQG�ZRXOG�WDNH���GD\V�WR�
XQORDG�KHUH��

:LWK�WKH�JURZWK�LQ�VKLSSLQJ��WKHUH�LV�D�QHHG�WR�H[SDQG�WKH�'HOWDSRUW��DQG�WKHUH�LV�FRQFHUQ�
IRU�VRXWKHUQ�UHVLGHQW�NLOOHU�ZKDOHV�EHFDXVH�WKLV�FRQVWUXFWLRQ�LV�WDNLQJ�SODFH�LQ�WKHLU�FULWLFDO�
KDELWDW��&RQVWUXFWLRQ�FRQFHUQV�DUH�WKH�SRWHQWLDO�QRLVH�DVVRFLDWHG�ZLWK�SLOH�GULYLQJ��YLEUR�
GHQVL¿FDWLRQ��DQG�GUHGJLQJ��DV�ZHOO�DV�RSHUDWLRQDO�FRQFHUQV�DVVRFLDWHG�ZLWK�YHVVHO�WUDI¿F��
0LWLJDWLRQ�PHWKRGV�LQFOXGH�WKH�XVH�RI�EXEEOH�FXUWDLQV��WR�DWWHQXDWH�WKH�VRXQG��DQG�WKH�
XVH�RI�YLVXDO�PRQLWRUV�IRU�NLOOHU�ZKDOHV�ZLWKLQ�D���NP�UDGLXV��7KHUH�DUH�DOVR�RWKHU�PDULQH�
PDPPDO�VSHFLHV�WKDW�XVH�WKLV�DUHD�WKDW�PD\�EH�DIIHFWHG��

7KH�SRUW�KDV�DQ�DFRXVWLFV�
SURJUDP��)LJXUH������
$PELHQW�SUH�FRQVWUXFWLRQ�
QRLVH�PHDVXUHPHQWV�KDYH�
EHHQ�XQGHUWDNHQ��DQG�]RQHV�
RI�LQÀXHQFH�RI�QRLVH�RQ�NLOOHU�
ZKDOHV�KDYH�EHHQ�HVWLPDWHG��
)LHOGZRUN�YDOLGDWHV�WKH�
PRGHOOLQJ��'UHGJLQJ�QRLVH�
LV�DXGLEOH�WR�OHVV�WKDQ�������
P�DQG�YLEUR�GHQVL¿FDWLRQ�LV�
DXGLEOH�WR�OHVV�WKDQ�����P��
%HKDYLRXUDO�GLVWXUEDQFH�LV�
OLNHO\�OLPLWHG�WR�ZLWKLQ���NP�
RI�WKH�H[SDQVLRQ��DOWKRXJK�
VRPH�PDVNLQJ�PD\�WDNH�
SODFH�DW�JUHDWHU�GLVWDQFHV�

,Q�������WKH�SRUW�ZLOO�HVWDEOLVK�SHUPDQHQW�ODQG�EDVHG�QRLVH�PRQLWRULQJ�VWDWLRQV��ZKLFK�ZLOO�
EH�:HE�EDVHG�ZLWK�D�SXEOLF�LQWHUIDFH��$�K\GURSKRQH�PRQLWRULQJ�VWDWLRQ�ZLOO�EH�GHSOR\HG�RQ�
WKH�)UDVHU�5LYHU��7KH�SRUW�LV�DOVR�FRQVLGHULQJ�D�SURJUDP�WKDW�ZRXOG�VHH�LQFHQWLYHV�WR�YHVVHOV�
WKDW�PLWLJDWH�QRLVH�E\�PDLQWDLQLQJ�WKHLU�SURSHOOHUV�DQG�KXOOV��7KH�,QWHUQDWLRQDO�0DULWLPH�
2UJDQL]DWLRQ�LV�DOVR�GHYHORSLQJ�JXLGHOLQHV�IRU�VKLS�TXLHWLQJ�WHFKQRORJLHV��:LGHVSUHDG�SRUW�
LQFHQWLYHV�ZRXOG�KHOS�WR�VSHHG�WKH�UDWH�DW�ZKLFK�LQGXVWU\�DGRSWV�WKHVH�WHFKQRORJLHV�

)LJXUH������3RUW�0HWUR�9DQFRXYHU�$FRXVWLFV�3URJUDP��FRXUWHV\�RI�'DUUHOO�'HVMDUGLQ
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(PHUJLQJ�0DULQH�3URMHFWV�LQ�%�&�
%HQ�:KHHOHU��+HPPHUD�&RQVXOWLQJ��9DQFRXYHU��%�&�

8VLQJ�LQIRUPDWLRQ�FROOHFWHG�WKURXJK�SURIHVVLRQDO�H[SHULHQFH��DQG�D�TXLFN�VHDUFK�RQ�&($$�DQG�
%�&�($2�GDWDEDVHV��:KHHOHU�SURYLGHG�D�VQDSVKRW�RI�HPHUJLQJ�RU�SURSRVHG�DFWLYLWLHV�RQ�WKH�
%�&��&RDVW��7DEOH�����LQGXVWULDO�DFWLYLW\�SURMHFW�SURSRVDOV�LQ�WKH�UHJLRQ�LV�IRFXVHG�RQ�RLO�DQG�JDV��
SRUW�H[SDQVLRQV��DQG�UHQHZDEOH�HQHUJ\��7KH�PDMRULW\�RI�SURSRVHG�SURMHFWV�ZHUH�IRU�WKH�1RUWK�
DQG�&HQWUDO�&RDVW��1&&���SDUWLFXODUO\�WKH�SRUW�RI�.LWLPDW��:KHHOHU�DFNQRZOHGJHG�WKDW�WKHUH�DUH�
DOUHDG\�D�ZLGH�UDQJH�RI�DFWLYLWLHV�LQ�DGGLWLRQ�WR�WKHVH�SURMHFWV�WKDW�FRQWULEXWH�WR�WKH�XQGHUZDWHU�
VRXQGVFDSH��VXFK�DV�ZKDOH�ZDWFKLQJ��QDYDO�H[HUFLVHV��DQG�FRQVWUXFWLRQ�DFWLYLWLHV�

TABLE  1:
A summary of 

emerging or 
proposed activities 
on the B.C. Coast. 

3URMHFW /RFDWLRQ 'HVFULSWLRQ 0DULQH�$FWLYLWLHV

.LQGHU�0RUJDQ�
:HVWULGJH�
7HUPLQDO�
([SDQVLRQ

9DQFRXYHU 7UDQV�PRXQWDLQ�SLSHOLQH�
H[SDQVLRQ���ZLGHQLQJ�6HFRQG�
1DUURZV�IRU�6XH]PD[�YHVVHOV

'UHGJLQJ�DQG�
VKLSSLQJ

<95�)XHO�
'HOLYHU\

5LFKPRQG 0DULQH�WUDQVSRUW�RI�IXHO�WR�
<95

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

&RQWDLQHU�
&DSDFLW\�
,PSURYHPHQW�
3URJUDP��309�

'HOWD &DSDFLW\�LPSURYHPHQWV�DW�
FXUUHQW�'HOWDSRUW�WHUPLQDO�

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

&DQSRWH[ %XUUDUG 7UDQVSRUWDWLRQ�RI�SRWDVK &RQVWUXFWLRQ�DQG�
VKLSSLQJ

%XUQFR�$JJUHJDWH�
0LQH

+RZH�6RXQG 0DULQH�WUDQVSRUW�RI�
DJJUHJDWH

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

&DQRH�3DVV�7LGDO�
(QHUJ\�3URMHFW

&DPSEHOO�5LYHU ,QVWDOODWLRQ�RI�WZR�
����NLORZDWW�YHUWLFDO�D[LV�
K\GURNLQHWLF�WXUELQHV�LQ�D�
QHZ�SLOH�VXSSRUWHG�WXUELQH�
VXSSRUW�VWUXFWXUH

&RQVWUXFWLRQ�DQG�
RSHUDWLRQV

0LVF� :HVW�&RDVW�
9DQFRXYHU�
,VODQG

6HYHUDO�FRQFHSWXDO�ZDYH�
HQHUJ\�SURMHFWV

&RQVWUXFWLRQ�DQG�
RSHUDWLRQV

.LWLPDW�/1* .LWLPDW��1&&�� 1DWXUDO�JDV�OLTXHIDFWLRQ�
DQG�PDULQH�H[SRUW�WHUPLQDO�
IDFLOLWLHV

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

6KHOO�/1* .LWLPDW��1&&� /1*�PDULQH�WHUPLQDO�DQG�
H[SRUW�IDFLOLWLHV

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

'RXJODV�&KDQQHO�
/1*

.LWLPDW��1&&� &RQYHUW�66�$UFWLF�LQWR�
ÀRDWLQJ�/1*�SODQW

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

0HWKDQH[ .LWLPDW��1&&� &RQGHQVDWH�VKLSPHQW�LQ�WR�
.LWLPDW

6KLSSLQJ

(QEULGJH�
1RUWKHUQ�
*DWHZD\�3LSHOLQH

.LWLPDW��1&&� &RQGHQVDWH�LPSRUW�ELWXPHQ�
H[SRUW��GRXEOH�EHUWK�PDULQH�
WHUPLQDO

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

3HPELQD�3LSHOLQH .LWLPDW��1&&� ([SRUW�RI�ELWXPHQ &RQVWUXFWLRQ�DQG�
VKLSSLQJ

&DQSRWH[� 3ULQFH�5XSHUW�
�1&&�

7UDQVSRUW�RI�SRWDVK &RQVWUXFWLRQ�DQG�
VKLSSLQJ
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TABLE  1:
A summary of 

emerging or 
proposed activities 

on the B.C. Coast
(continued)

3URMHFW /RFDWLRQ 'HVFULSWLRQ 0DULQH�$FWLYLWLHV

%+3 3ULQFH�5XSHUW�
�1&&��

7UDQVSRUW�RI�SRWDVK &RQVWUXFWLRQ�DQG�
VKLSSLQJ

.LWVDXOW�0LQH $OLFH�$UP�
�1&&�

0DULQH�WUDQVSRUW�RI�
PRO\EHQGXP

6KLSSLQJ

1DL.XQ�:LQG�
)DUP

+HFDWH�6WUDLW�
�1&&�

2IIVKRUH�ZLQG�HQHUJ\�SURMHFW�
ZLWK�XS�WR�����WXUELQHV

&RQVWUXFWLRQ�DQG�
RSHUDWLRQV

)DLUYLHZ�3KDVH�,,� 3ULQFH�5XSHUW�
�1&&��

([SDQVLRQ�RI�H[LVWLQJ�
FRQWDLQHU�KDQGOLQJ�IDFLOLW\

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

6DQGKLOO�0DULQH�
7HUPLQDO�

.LWLPDW��1&&� 'HHS�VHD�PDULQH�WHUPLQDO�
ZLWK�DVVRFLDWHG�VKLSSLQJ�RI�
DJJUHJDWH�WR�&DOLIRUQLDQ�DQG�
+DZDLLDQ�PDUNHWV

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

5DYHQ�&RDO 3RUW�$OEHUQL 0LQLQJ�RI�FRDO�DQG�VKLSPHQW�
IURP�3RUW�$OEHUQL

&RQVWUXFWLRQ�DQG�
VKLSSLQJ

�
�0
,.
(
�$
0
%
$
&
+
����:

:
)�&

$
1
$
'
$



2FHDQ�1RLVH�LQ�&DQDGD¶V�3DFL¿F�:RUNVKRS�SDJH ��

PRESENTATIONS
DAY 2

IV – NOISE MAPPING 
7KH�12$$�8QGHUZDWHU�6RXQG�)LHOG�0DSSLQJ�:RUNLQJ�
*URXS��'HYHORSLQJ�*HRVSDWLDO�7RROV�WR�,QIRUP�0DQDJHPHQW�
RI�&XPXODWLYH�,PSDFWV�RQ�0DULQH�0DPPDOV
/HLOD�+DWFK��6WHOOZDJHQ�%DQN�0DULQH�6DQFWXDU\��12$$��0DVV�

7KH�QXPEHU�RI�QRLVH�VRXUFHV�LQ�WKH�RFHDQ�LV�LQFUHDVLQJ��UHGXFLQJ�WKH�DFRXVWLF�VSDFH�DYDLODEOH�WR�
PDULQH�DQLPDOV��0DQDJHPHQW�RI�WKHVH�VRXUFHV�FXUUHQWO\�WHQGV�WR�EH�GRQH�DW�WKH�ORFDO�OHYHO��ZLWK�
WKH�PDMRULW\�RI�FRQFHUQ�IRFXVHG�RQ�LPSDFWV�WR�PDULQH�PDPPDOV��)XWXUH�QRLVH�PDQDJHPHQW�QHHGV�
WR�FRQVLGHU�WKH�FXPXODWLYH�IRRWSULQWV�IURP�PXOWLSOH�VRXUFH�W\SHV��DQG�RQ�HFRORJLFDOO\�UHOHYDQW�
VFDOHV��VSDWLDOO\�DQG�WHPSRUDOO\���,W�VKRXOG�DGGUHVV�FKURQLF�ORZHU�LQWHQVLW\�VRXUFHV��QRW�MXVW�
KLJK�LQWHQVLW\�WUDQVLHQW�RQHV��$PELHQW�QRLVH�YDULDELOLW\�VKRXOG�EH�LQFRUSRUDWHG��DQG�WKH�LPSDFWV�
RQ�D�YDULHW\�RI�PDULQH�DQLPDOV�DQG�WKHLU�KDELWDWV�VKRXOG�EH�HPSKDVL]HG��,Q�-DQXDU\�������12$$�
VFLHQWLVWV�VHQW�D�OHWWHU�WR�WKH�:KLWH�+RXVH�FRPPLWWLQJ�WKH�DJHQF\�WR�LPSURYLQJ�LWV�SURJUDP�RI�
XQGHUZDWHU�QRLVH�PDQDJHPHQW��6L[�PRQWKV�ODWHU��3UHVLGHQW�2EDPD�DQQRXQFHG�WKH�¿UVW�HYHU�8�6��
1DWLRQDO�2FHDQ�3ROLF\��ZKLFK�FRRUGLQDWHG�QDWLRQDO�PDQDJHPHQW�RI�WKH�RFHDQV��DQG�LQ�-DQXDU\�
������12$$�IRUPHG�WKH�8QGHUZDWHU�6RXQG�)LHOG�0DSSLQJ�:RUNLQJ�*URXS��6):*��WR�DGGUHVV�
WKH�QHHG�WR�PDS�WKH�WHPSRUDO��VSDWLDO��DQG�VSHFWUDO�FKDUDFWHULVWLFV�RI�XQGHUZDWHU�QRLVH��

7KH�JRDOV�RI�WKH�6):*�DUH�WR�LQIRUP�FRDVWDO�DQG�PDULQH�VSDWLDO�SODQQLQJ�SURFHVVHV��DQG�WR�
LQWHJUDWH�FHWDFHDQ�GLVWULEXWLRQ�DQG�GHQVLW\�PDSSLQJ�WR�LPSURYH�WKH�FKDUDFWHUL]DWLRQ�DQG�
PDQDJHPHQW�RI�FXPXODWLYH�QRLVH�LPSDFWV�RQ�PDULQH�OLIH��7R�GDWH��WKH�JURXS�KDV�FRPSOHWHG�D�
QXPEHU�RI�QRLVH�PRGHOOLQJ�H[HUFLVHV�XVLQJ�RSHQ�VRXUFH�FRGH�WKDW�ZLOO�VRRQ�EH�SXEOLFO\�DFFHVVLEOH��

�� 7KH�DQQXDO�QRLVH�FRQWULEXWLRQV�IURP�PHUFKDQW�VKLSSLQJ�DQG�VHLVPLF�VXUYH\V�WR�ORZ�� �
� IUHTXHQF\�����+]��QRLVH�LQ�WKH�$WODQWLF��

�� 7KH�VHDVRQDO�QRLVH�FRQWULEXWLRQV�IURP�VHLVPLF�VXUYH\V�LQ�WKH�*XOI�RI�0H[LFR�DQG�LQ�WKH�$UFWLF�

�� 7KH�QRLVH�DVVRFLDWHG�ZLWK�WKH�FRQVWUXFWLRQ�RI�DQ�RIIVKRUH�ZLQG�IDFLOLW\�RII�WKH�FRDVW�RI��
� 1HZ�(QJODQG�

�� 7KH�GHFRPPLVVLRQLQJ�RI�DQ�RLO�ULJ�LQ�WKH�*XOI�RI�0H[LFR�XVLQJ�XQGHUZDWHU�H[SORVLYHV�

�� 7KH�SUHGLFWHG�QRLVH�OHYHOV�RI�RIIVKRUH�RLO�ULJ�VHUYLFH�YHVVHOV�LQ�WKH�*XOI�RI�0H[LFR�

7KH�UHVXOWV�RI�WKHVH�H[HUFLVHV�KDYH�EHHQ�VXEPLWWHG�IRU�SXEOLFDWLRQ��7KH�PRGHO�LWVHOI�FDQ�EH�
DSSOLHG�WR�RWKHU�DUHDV��EHFDXVH�LW�LV�KLJKO\�PRGXODU��DQG�DV�VXFK��LV�D�YHU\�ÀH[LEOH�DVVHVVPHQW�
WRRO��7KH�QH[W�VWHS�ZLOO�EH�WR�LQWHJUDWH�WKH�PRGHO�UHVXOWV�ZLWK�FHWDFHDQ�GLVWULEXWLRQ�DQG�
GHQVLW\�PDSSLQJ�SURGXFWV��+DWFK�HPSKDVL]HG�WKDW�¿QGLQJ�PDULQH�PDPPDOV�LQ�DUHDV�ZLWK�
LQWHQVH�XQGHUZDWHU�QRLVH�LV�QRW�DQ�LQGLFDWLRQ�WKDW�WKH\�DUH�XQDIIHFWHG�E\�XQGHUZDWHU�QRLVH��
EXW�WKDW�WKH\�PD\�EH�UHOXFWDQW�RU�XQDEOH�WR�OHDYH�WKH�DUHD�RZLQJ�WR�IRUDJLQJ�RU�RWKHU�QHHGV��
,Q�0D\�������D�V\PSRVLXP�LV�SODQQHG�WKDW�ZLOO�LQYROYH�VFLHQWLVWV��HQYLURQPHQWDO�QRQ�
JRYHUQPHQWDO�RUJDQL]DWLRQV��LQGXVWULHV��IHGHUDO�DJHQFLHV��DQG�FRQVHUYDWLRQ�PDQDJHUV�WR�
GLVFXVV�WKH�LPSOLFDWLRQV�RI�WKHVH�UHVXOWV�IRU�RFHDQ�SODQQLQJ�SURFHVVHV�
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0RGHOOLQJ�&XPXODWLYH�6KLSSLQJ�1RLVH�LQ�WKH�%�&��([FOXVLYH�
(FRQRPLF�=RQH�
&KULVWLQH�(UEH���$OH[�0DF*LOOLYUD\���DQG�5RE�:LOOLDPV����'LUHFWRU�RI�
WKH�&HQWUH�IRU�0DULQH�6FLHQFH�DQG�7HFKQRORJ\��&XUWLQ�8QLYHUVLW\��
3HUWK��:HVWHUQ�$XVWUDOLD���-$6&2�$SSOLHG�6FLHQFHV��&DQDGD���6HD�
0DPPDO�5HVHDUFK�8QLW��8QLYHUVLW\�RI�6W��$QGUHZV��6FRWODQG�

&RPPHUFLDO�VKLSSLQJ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�JOREDO�FRQWULEXWRUV�WR�XQGHUZDWHU�
DQWKURSRJHQLF�QRLVH��(UEH�ZRUNHG�ZLWK�FROODERUDWRUV�DW�'DOKRXVLH�8QLYHUVLW\�LQ�+DOLID[�WR�
FRPSLOH�DOO������VKLSSLQJ�GDWD��������KRXUV��IRU�WKH�HQWLUH�%�&��&RDVW��9HVVHOV�UDQJHG�LQ�
OHQJWK�IURP��OHVV�WKDQ���P�WR�OHVV�WKDQ����P��DOWKRXJK�UHFRUGV�ZHUH�JHQHUDOO\�ELDVHG�WRZDUG�
ODUJHU�YHVVHOV�WKDW�DUH�UHTXLUHG�WR�UHSRUW�WKHLU�ORFDWLRQV�WR�WKH�&RDVW�*XDUG��7KH�WRWDO�QXPEHU�
RI�WUDI¿F�KRXUV�ZDV���������$�PDWUL[�RI�YHVVHO�KRXUV�ZLWKLQ�D���NP�E\���NP�JULG�ZDV�XVHG��
DQG�YHVVHOV�ZHUH�JURXSHG�LQWR�¿YH�OHQJWK�FODVVHV��6KLSV�����P�DQG�ORQJHU�ZHUH�FRQVLGHUHG�
DV�RQH�OHQJWK�FODVV�EHFDXVH�YHVVHO�QRLVH�OHYHOV�GR�QRW�LQFUHDVH�SDVW�D�FHUWDLQ�OHQJWK��6RXUFH�
VSHFWUXP�OHYHOV�ZHUH�DVVLJQHG�WR�HDFK�YHVVHO�FODVV�EDVHG�RQ�D�OLWHUDWXUH�UHYLHZ��WKH�DXWKRUV¶�
RZQ�UHFRUGLQJV��DQG�SXEOLVKHG�VKLS�QRLVH�PRGHOV��*HRPHWULF�VSUHDGLQJ�DQG�YROXPH�
DEVRUSWLRQ�ZDV�DFFRXQWHG�IRU�LQ�WUDQVPLVVLRQ�ORVV��5HFHLYHG�OHYHOV�ZHUH�FRPSXWHG�E\�
LQWHJUDWLQJ�RYHU�WLPH��DQG�RYHU�DOO�YHVVHOV�ZLWKLQ�D�����NP�UDGLXV��

7KH�UHVXOWLQJ�PDS�ZDV�
DQ�DFRXVWLF�³SLFWXUH´�RI�
DQQXDO�VKLSSLQJ�QRLVH�
RYHU�WKH�HQWLUH�FRDVW��1RW�
VXUSULVLQJO\��DUHDV�DURXQG�
VRXWKHUQ�9DQFRXYHU�,VODQG�
ZHUH�VWURQJO\�HQVRQL¿HG��LQ�
ODUJH�SDUW�GXH�WR�WKH�YROXPH�
RI�VKLSSLQJ�WUDI¿F�LQ�DQG�RXW�
RI�WKH�SRUWV�RI�6HDWWOH�DQG�
9DQFRXYHU��+RZHYHU��LW�ZDV�
VXUSULVLQJ�WR�VHH�UHODWLYHO\�
KLJK�QRLVH�HQHUJ\�LQ�WKH�
QRUWKHUQ�SRUWLRQV�RI�+HFDWH�
6WUDLW��)LJXUH������

7KH�DXWKRUV�XQGHUWRRN�D�VHQVLWLYLW\�DQDO\VLV�WR�GHWHUPLQH�WKH�XQFHUWDLQW\�RI�WKH�PDS�DV�D�
IXQFWLRQ�RI�VHYHUDO�IDFWRUV��EDWK\PHWU\��JHRORJ\��DQG�ZDWHU�SDUDPHWHUV���%DWK\PHWU\�ZDV�
WKH�PDLQ�IDFWRU�DIIHFWLQJ�UHFHLYHG�OHYHOV�DW�IUHTXHQFLHV�EHORZ�����+]��'XULQJ�WKH�ZLQWHU��
D�PLOG�VXUIDFH�GXFW�LQ�WKH�ZDWHU�FROXPQ�UHGXFHG�WUDQVPLVVLRQ�ORVV�DQG�DOORZHG�HQHUJ\�DW�
KLJKHU�IUHTXHQFLHV�WR�WUDYHO�IDUWKHU��'XULQJ�WKH�VXPPHU�PRQWKV��WKH�ZDWHU�ZDV�GRZQZDUG�
UHIUDFWLQJ��ZKLFK�LQFUHDVHG�WUDQVPLVVLRQ�ORVV�DQG�UHGXFHG�WKH�GLVWDQFH�WKDW�KLJKHU�
IUHTXHQFLHV�WUDYHOOHG��6RIW�VHGLPHQWV�DEVRUEHG�PRUH�VRXQG�HQHUJ\�WKDQ�GLG�EHGURFN��(UURUV�
LQ�HVWLPDWLQJ�WUDQVPLVVLRQ�ORVV�ZHUH�DVVHVVHG�E\�FRPSDULVRQ�WR�¿HOG�PHDVXUHPHQWV�PDGH�
LQ�QRUWKHUQ�%�&��(UURUV�LQ�VRXUFH�OHYHO�ZHUH�HVWLPDWHG�IURP�WKH�OLWHUDWXUH��7KH�VWDQGDUG�
GHYLDWLRQ�RI�WKH�FXPXODWLYH�VRXQG�H[SRVXUH�OHYHO�LQ�WKH�JULG�FHOOV�RI�WKH�KLJKHVW�VKLS�WUDI¿F�
ZDV�HVWLPDWHG�WR�EH���G%�

)LJXUH�����&XPXODWLYH�DQQXDO�VKLSSLQJ�QRLVH�IRU������RQ�WKH�%�&��FRDVW��
FRXUWHV\�RI�&KULVWLQH�(UEH
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5HFRPPHQGDWLRQV�IRU�IXWXUH�ZRUN�LQFOXGH��

�� UHVROYLQJ�RFHDQ�QRLVH�RQ�D�¿QHU�VFDOH��SDUWLFXODUO\�LQ�IMRUGV�DQG�LQ�FULWLFDO�KDELWDW�DUHDV�

�� XVLQJ�PRUH�VRSKLVWLFDWHG�VRXQG�SURSDJDWLRQ�PRGHOV��DQG�RYHU�D�ZLGHU�UDQJH�RI�IUHTXHQFLHV�

�� TXDQWLWDWLYHO\�IRUHFDVWLQJ�DQG�KLQGFDVWLQJ�WR�DVVHVV�KRZ�WUHQGV�LQ�VKLSSLQJ�PD\�� �
� WUDQVODWH�WR�WUHQGV�LQ�RFHDQ�QRLVH

�� FUHDWLQJ�OD\HUV�IRU�RWKHU�QRLVH�VRXUFHV�VXFK�DV�FRQVWUXFWLRQ��GUHGJLQJ�DQG�SLOH�GULYLQJ�LQ��
� SDUWLFXODU���VHLVPLF�VXUYH\V��DQG�PLOLWDU\�DFWLYLWLHV

�� RYHUOD\LQJ�GLVWULEXWLRQ�PDSV�RI�YXOQHUDEOH�VSHFLHV�WR�HYDOXDWH�WKH�LPSDFWV�RI�� �
� DQWKURSRJHQLF�QRLVH�RQ�KDELWDW�

�0DQ\�TXHVWLRQV�UHPDLQ�WR�EH�DQVZHUHG��

�� :KDW�DUH�WKH�ELRORJLFDO�HIIHFWV�RI�QRLVH�H[SRVXUH"

�� +RZ�GR�WKHVH�YDU\�E\�VSHFLHV"

�� +RZ�GR�WKH�HIIHFWV�RI�QRLVH�LQWHUDFW�ZLWK�WKRVH�RI�RWKHU�VWUHVVRUV"

�� +RZ�GR�ZH�PDQDJH�VWUHVVRUV�KDELWDWV"

'XULQJ�WKH�TXHVWLRQ�SHULRG��(UEH�DFNQRZOHGJHG�WKDW�GHHSHU�RFHDQLF�ZDWHUV�EH\RQG�WKH�
ZHVW�FRDVW�OLNHO\�FRQWULEXWH�D�VLJQL¿FDQW�SURSRUWLRQ�RI�ORZ�IUHTXHQF\�QRLVH�WR�WKH�QHDUVKRUH�
HQYLURQPHQW��DQG�WKLV�KDV�QRW�EHHQ�TXDQWL¿HG��$V�ZHOO�������ZDV�D�SHULRG�RI�VLJQL¿FDQW�
HFRQRPLF�GRZQWXUQ��DQG�VKLSSLQJ�ZDV�UHGXFHG�UHODWLYH�WR�RWKHU�\HDUV��
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V – CASE STUDIES 
,QWHJUDWLQJ�8QGHUZDWHU�1RLVH�:LWKLQ�&RDVWDO�DQG�0DULQH�
6SDWLDO�3ODQQLQJ�)UDPHZRUNV��/HVVRQV�IURP�6WHOOZDJHQ�
%DQN�1DWLRQDO�0DULQH�6DQFWXDU\
/HLOD�+DWFK���&KULVWRSKHU�&ODUN���6R¿H�9DQ3DULMV���',PLWUL�
3RQLUDNLV���DQG�$GDP�)UDQNHO����12$$�60106���&RUQHOO�8QLYHUVLW\��
1�<���12$$�1()6&��DQG��0DULQH�$FRXVWLFV�,QF�

7KH�PDULQH�VDQFWXDU\�LQ�WKH�6WHOOZDJHQ�%DQN�ZDV�GHYHORSHG�EDVHG�RQ�LQIRUPDWLRQ�FROOHFWHG�
RYHU�GHFDGHV�WKURXJK�V\VWHPDWLF�VXUYH\V�DQG�RSSRUWXQLVWLF�PDULQH�PDPPDO�VLJKWLQJ�
UHFRUGV��,W�LV�DOVR�DQ�DUHD�ZLWK�D�KLJK�GHQVLW\�RI�PDULWLPH�DFWLYLWLHV��IURP�ZKDOH�ZDWFKLQJ�
WR�FRPPHUFLDO�¿VKLQJ�DQG�VKLSSLQJ��+DWFK�DQG�FROOHDJXHV�REWDLQHG�����PLOOLRQ�UHFRUGV�RI�
VKLS�WUDI¿F�IRU�WKH�DUHD�IURP�������ZLWK�D�UHVROXWLRQ�DV�KLJK�DV�HYHU\�WZR�VHFRQGV��7KH\�DOVR�
FROOHFWHG�RYHU�WKUHH�\HDUV�RI�FRQWLQXRXV�DFRXVWLF�GDWD��VDPSOHG�DW���N+]��WKURXJK�WKH�XVH�RI�
SRS�XS�UHFRUGHUV��0XOWL�EHDP�VRQDUV�ZHUH�XVHG�WR�DFTXLUH�GHSWK�DQG�VHGLPHQW�LQIRUPDWLRQ��
DQG�&7'�FDVWV�ZHUH�XVHG�WR�PHDVXUH�WHPSHUDWXUH�DQG�VDOLQLW\��DOO�IDFWRUV�WKDW�LQÀXHQFH�
WKH�SURSDJDWLRQ�RI�VRXQG�LQ�WKH�PDULQH�HQYLURQPHQW��8QGHUZDWHU�VSHDNHUV�ZHUH�XVHG�WR�
FRPSDUH�DFWXDO�YHUVXV�PRGHOOHG�WUDQVPLVVLRQ�ORVV��:LQG�GDWD�DQG�ODUJH�YHVVHO�WUDI¿F�UHFRUGV�
ZHUH�XVHG�WR�FKDUDFWHUL]H�DPELHQW�QRLVH��DQG�IRU�VRPH�YHVVHOV�LW�ZDV�SRVVLEOH�WR�GHYHORS�
VKLS�QRLVH�VLJQDWXUHV��,W�LV�ZHOO�NQRZQ�WKDW�QRLVH�GRHV�QRW�WUDYHO�HYHQO\�LQ�DOO�GLUHFWLRQV�

&DOOV�RI�ULJKW�ZKDOHV�ZHUH�DOVR�GHWHFWHG�DQG�ORFDOL]HG�XVLQJ�WKH�K\GURSKRQH�DUUD\��7KLV�
LQIRUPDWLRQ��FRPELQHG�ZLWK�YLVXDO�VLJKWLQJ�UHFRUGV��UHYHDOHG�ORFDWLRQV�RI�FRQFHQWUDWLRQV�RI�
DQLPDOV��ZKLFK�ZDV�WKHQ�XVHG�WR�LGHQWLI\�DUHDV�ZKHUH�ULJKW�ZKDOHV�PLJKW�EH�PRVW�YXOQHUDEOH�
WR�VKLSSLQJ�WUDI¿F�DQG�QRLVH��7KLV�LQIRUPDWLRQ�ZDV�DQLPDWHG�DQG�VKRZHG�D�WLPH�VHULHV�RI�
YRFDOL]LQJ�ULJKW�ZKDOHV�DQG�VKLSV�WUDQVLWLQJ�WKH�DUHD��8OWLPDWHO\��VKLSSLQJ�FRUULGRUV�LQ�WKH�
VDQFWXDU\�ZHUH�VKLIWHG�WR�UHGXFH�WKH�ULVN�RI�VKLS�VWULNHV�DQG�WR�GHFUHDVH�WKH�LPSDFWV�RI�YHVVHO�
QRLVH�RQ�WKLV�HQGDQJHUHG�SRSXODWLRQ�
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+RZ�WKH�*XOO\�03$�,V�PDQDJHG�IRU�8QGHUZDWHU�1RLVH
/LQG\�:HLOJDUW��2NHDQRV�)RXQGDWLRQ�DQG�'DOKRXVLH�8QLYHUVLW\��
+DOLID[��1�6�

7KH�*XOO\�LV�WKH�ODUJHVW�VXEPDULQH�FDQ\RQ�LQ�HDVWHUQ�1RUWK�$PHULFD�DQG�LV�ORFDWHG�����NP�
VRXWKHDVW�RI�1RYD�6FRWLD�QHDU�6DEOH�,VODQG��,W�LV����NP�ORQJ�����NP�ZLGH�DQG�������P�GHHS�
DW�WKH�PRXWK��,W�LV�FULWLFDO�KDELWDW�IRU�DQ�HQGDQJHUHG�SRSXODWLRQ�RI�����QRUWKHUQ�ERWWOHQRVH�
ZKDOHV�WKDW�UHVLGH�LQ�WKH�DUHD�\HDU�URXQG��,Q�������WKH�DUHD�ZDV�GHFODUHG�D�ZKDOH�VDQFWXDU\��
DQG�E\�������D����NP�EXIIHU�]RQH�H[FOXGLQJ�VHLVPLF�DFWLYLW\�ZDV�UHFRPPHQGHG��,Q�������
WKH�*XOO\�ZDV�HVWDEOLVKHG�DV�D�PDULQH�SURWHFWHG�DUHD��03$���DQG�LQ�������LW�ZDV�GHFODUHG�
FULWLFDO�KDELWDW�XQGHU�WKH�6SHFLHV�DW�5LVN�$FW�IRU�WKH�QRUWKHUQ�ERWWOHQRVH�ZKDOHV��ZLWK�WKUHH�
DUHDV�GH¿QHG�IRU�PDQDJHPHQW�SXUSRVHV��2QH�DUHD�DOORZHG�QR�H[WUDFWLRQ�RI�DQ\�UHVRXUFHV��
D�VHFRQG�DUHD�DOORZHG�QR�FRPPHUFLDO�QHW�RU�PRELOH�¿VKLQJ�JHDU��DQG�WKH�WKLUG�DUHD�DOORZHG�
FRPPHUFLDO�DFWLYLWLHV�RQ�D�FDVH�E\�FDVH�EDVLV��)LJXUH������([FHSWLRQV�ZHUH�PDGH�IRU�
JRYHUQPHQW�VHDUFK�DQG�UHVFXH��DQG�HQIRUFHPHQW�DQG�PLOLWDU\�YHVVHOV��VR�FRPSOLDQFH�E\�WKH�
PLOLWDU\�ZDV�YROXQWDU\��6FLHQWL¿F�UHVHDUFK�LV�SUREDEO\�RQH�RI�WKH�ELJJHVW�WKUHDWV�WR�WKH�*XOO\��
GHVSLWH�SURMHFWV�UHTXLULQJ�DSSURYDO�WKURXJK�WKH�HQYLURQPHQWDO�DVVHVVPHQW�SURFHVV��

)LJXUH�����0DQDJHPHQW�]RQHV�RI�WKH�6DEOH�*XOO\�PDULQH�SURWHFWHG�DUHD��FRXUWHV\�RI�/LQG\�:HLOJDUW
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6KLSSLQJ�WUDI¿F�LV�QRW�IRUELGGHQ�LQ�WKH�*XOO\��EXW�1RWLFH�WR�0DULQHUV�DVNV�IRU�YROXQWDU\�
FRPSOLDQFH�WR�DYRLG�WKH�DUHD�RU�VORZ�GRZQ�DQG�SRVW�D�ZDWFK�IRU�ZKDOHV��,Q�RUGHU�WR�KDYH�
WKH�DUHD�GHFODUHG�D�3DUWLFXODUO\�6HQVLWLYH�6HD�$UHD��366$��RU�DQ�$UHD�WR�EH�$YRLGHG�
�$7%$��WKURXJK�WKH�,QWHUQDWLRQDO�0DULWLPH�2UJDQL]DWLRQ��D�ULVN�DQDO\VLV�ZRXOG�KDYH�WR�EH�
FRQGXFWHG��7KH�03$�UHJXODWLRQV�GR�QRW�H[SUHVVO\�SURKLELW�RLO�DQG�JDV�DFWLYLW\�LQ�WKH�DUHD��
EXW�WKHUH�DUH�YROXQWDU\�UHVWULFWLRQV�RQ�ERWK�YHVVHO�DQG�DLU�WUDI¿F��7KH�FORVHVW�RLO�DQG�JDV�
DFWLYLWLHV�DUH����NP�DZD\��7KH�UHJXODWLRQV�KDYH�D�9LFLQLW\�&ODXVH�WKDW�DSSOLHV�WR�MXULVGLFWLRQV�
EH\RQG�WKH�*XOO\��$FWLYLWLHV�WKDW�JHQHUDWH�PRUH�WKDQ�����G%�UPV�LQ�WKH�*XOO\�ZRXOG�UHTXLUH�
PRUH�PLWLJDWLRQ�DQG�PRQLWRULQJ��DQG�WKH�FODXVH�LV�D�SRWHQWLDOO\�SRZHUIXO�OHJDO�WRRO�IRU�
WUDQVERXQGDU\�WKUHDWV��7KH�KLJKHVW�QRLVH�OHYHO�PHDVXUHG�LQ�WKH�*XOO\�ZDV�����G%�UPV��7KHUH�
LV�VWLOO�LQFUHDVHG�ORZ�IUHTXHQF\�EDFNJURXQG�QRLVH�LQ�WKH�*XOO\��,Q�RUGHU�WR�PDQDJH�IRU�ORXG�
PLG�IUHTXHQF\�QRLVH��DQ�03$�ZRXOG�QHHG�WR�EH�������VT��NP��DQG�RQO\����RI�����03$V�
DURXQG�WKH�ZRUOG�PHHW�WKLV�FULWHULRQ��+R\W���������7R�PDQDJH�IRU�ORXG�ORZ�IUHTXHQF\�QRLVH��
WKH�03$�ZRXOG�QHHG�WR�EH��������VT��NP��2QO\����RI�WKH�ZRUOG¶V�03$V�PHHW�WKLV�FULWHULRQ�

/RQJ�WHUP�SDVVLYH�DFRXVWLF�PRQLWRULQJ�LV�QHHGHG�LQ�03$V�WR�GHWHFW�WUHQGV�LQ�QRLVH��DQG�LQ�
FHWDFHDQ�GLVWULEXWLRQ�DQG�DEXQGDQFH��1RLVH�PD\�EH�FRUUHODWHG�ZLWK�HFRV\VWHP�DQG�SRSXODWLRQ�
KHDOWK��0RQLWRULQJ�ZRXOG�KHOS�LQ�HQVXULQJ�HQIRUFHPHQW�DQG�FRPSOLDQFH�RI�KXPDQ�DFWLYLWLHV�
LQ�WKH�DUHD��1RLVH�PRQLWRULQJ�WR����N+]�KDV�EHHQ�XQGHUWDNHQ�RYHU�WKH�ODVW�IHZ�\HDUV��

7KHUH�DUH�VRPH�FKDOOHQJHV�WR�WKH�*XOO\�03$��7KHUH�LV�QR�SURYLVLRQ�LQ�WKH�2FHDQV�$FW�RU�LQ�
03$�PDQDJHPHQW�SODQV�IRU�DFRXVWLF�EXIIHU�]RQHV��DQG�WKHUH�KDV�EHHQ�QR�WHVW�RI�WKH�SRZHU�RI�
WKH�*XOO\�UHJXODWLRQV��:HLOJDUW�VXJJHVWV�VHWWLQJ�SUHFDXWLRQDU\�OLPLWV�LQ�DGYDQFH�RI�SURSRVHG�
DFWLYLWLHV�WR�SUHYHQW�SRWHQWLDO�KDUP�

3UHVHQWDWLRQ�5HIHUHQFH��
+R\W��(����������0DULQH�SURWHFWHG�DUHDV�IRU�ZKDOHV��GROSKLQV�DQG�SRUSRLVHV��$�ZRUOG�KDQGERRN�IRU�FHWDFHDQ�KDELWDW�FRQVHUYDWLRQ�
DQG�SODQQLQJ���QG�HG����/RQGRQ��(DUWKVFDQ��
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6WXGLHV�RI�9HVVHO�1RLVH�RII�6RXWKHUQ�&DOLIRUQLD
-RKQ�+LOGHEUDQG��6FULSSV�,QVWLWXWLRQ�RI�2FHDQRJUDSK\��8QLYHUVLW\�
RI�&DOLIRUQLD��6DQ�'LHJR��&DOLI�

7KH�6DQWD�%DUEDUD�&KDQQHO�LV�RQH�RI�WKH�HQWU\�SRLQWV�LQWR�WKH�SRUW�RI�/RQJ�%HDFK��&DOLIRUQLD��
DQG�LV�WUDQVLWHG�E\�DSSUR[LPDWHO\����VKLSV�SHU�GD\��+LOGHEUDQG�DQG�FROOHDJXHV�GHSOR\HG�D�
FDOLEUDWHG�+LJK�)UHTXHQF\�$FRXVWLF�5HFRUGLQJ�3DFNDJH��+$53��WR�UHFRUG�VRXQGV�IURP����+]�
WR�����N+]���NP�QRUWK�RI�WKH�QRUWKERXQG�VKLSSLQJ�ODQH�IRU�WKH�SXUSRVHV�RI�PHDVXULQJ�VKLSSLQJ�
QRLVH��8VLQJ�GDWD�IURP�WKH�$XWRPDWLF�,GHQWL¿FDWLRQ�6\VWHP��$,6���WKH\�PRQLWRUHG�VKLS�WUDI¿F�
LQ�WKH�FKDQQHO��)LJXUH������7KH�PDMRULW\�RI�WKH�YHVVHOV�ZHUH�FDUJR�VKLSV�DQG�WDQNHUV��DQG�LW�ZDV�
SRVVLEOH�WR�TXDQWLI\�WKH�UHFHLYHG�QRLVH�OHYHOV�DW�WKH�K\GURSKRQH�WR�HVWLPDWH�VKLS�VRXUFH�OHYHOV�IRU�
GLIIHUHQW�W\SHV�RI�YHVVHOV��$OWKRXJK�VKLSV�SURGXFH�VRXQGV�WR�����N+]��WKH�IRFXV�RI�WKLV�VWXG\�ZDV�
RQ�VRXQGV�EHORZ���N+]��%XON�FDUULHUV�SURGXFHG�PRUH�HQHUJ\�DW�VOLJKWO\�KLJKHU�IUHTXHQFLHV�WKDQ�
GLG�WDQNHUV�RU�FRQWDLQHU�VKLSV��DQG�DOO�YHVVHOV�ZHUH�ORXGHU�DIWHU�WKH\�SDVVHG�WKH�K\GURSKRQH��
GXH�WR�SURSHOOHU�QRLVH��$SSUR[LPDWHO\���±���SHU�FHQW�RI�VKLSV�ZHUH�QRLVLHU�DQG�KDG�XQXVXDO�
VSHFWUD��VXJJHVWLQJ�GDPDJHG�SURSHOOHUV��ZKLFK�ZRXOG�OLNHO\�UHGXFH�IXHO�HI¿FLHQF\��

8QGHUZDWHU�QRLVH�YDULHG�ZLWK�VKLS�VSHHG��ZLWK�IDVWHU�YHVVHOV�JHQHUDOO\�SURGXFLQJ�PRUH�QRLVH��
+LOGHEUDQG�SRVHG�WKH�TXHVWLRQ�DV�WR�ZKHWKHU�LW�ZRXOG�EH�EHWWHU�WR�WUDYHO�DW����NQRWV�DQG�
UHGXFH�WKH�DPRXQW�RI�WLPH�LQ�WKH�DUHD��RU�UHGXFH�VSHHG�WR����NQRWV�DQG�VSHQG�WZLFH�DV�ORQJ�LQ�
WUDQVLW��+H�FRQFOXGHG�WKDW�LI�WKHUH�ZRXOG�EH�PRUH�WKDQ�D���G%�UHGXFWLRQ�LQ�QRLVH�DV�D�UHVXOW�
RI�VORZLQJ�GRZQ��WKHQ�LW�ZRXOG�EH�ZRUWKZKLOH�WR�GR�VR�

)LJXUH�����6KLS�W\SHV�UHFRUGHG�LQ�WKH�6DQWD�%DUEUD�&KDQQHO��FRXUWHV\�RI�-RKQ�+LOGHUEUDQG
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2FHDQ�2EVHUYDWLRQ�DQG�6RXQG�LQ�WKH�0DULQH�(QYLURQPHQW��
7RZDUG�DQ�,QWHUQDWLRQDO�4XLHW�2FHDQ�([SHULPHQW
,DQ�%R\G��DQG�&KULVWLQH�(UEH������6FRWWLVK�2FHDQV�,QVWLWXWH��
8QLYHUVLW\�RI�6W��$QGUHZV��6FRWODQG��DQG��&XUWLQ�8QLYHUVLW\��3HUWK��
:HVWHUQ�$XVWUDOLD�

,Q�0DUFK�������DW�D�PHHWLQJ�RI�WKRVH�LQWHUHVWHG�LQ�WKH�LVVXH�RI�XQGHUZDWHU�QRLVH��D�TXHVWLRQ�
ZDV�SRVHG�DVNLQJ�ZKDW�ZRXOG�KDSSHQ�LI�\RX�H[SRVHG�DQLPDOV�WR�³TXLHW´�UDWKHU�WKDQ�WR�QRLVH��
$W�SUHVHQW��PRVW�VWXGLHV�DUH�GRQH�E\�DGGLQJ�QRLVH�WR�DQ�DOUHDG\�QRLV\�HQYLURQPHQW�DQG�RU�
RQ�QRLVH�LPSDFWHG�DQLPDOV��<HW�WKHUH�DUH�QR�DUHDV�RI�WKH�ZRUOG¶V�RFHDQV�WKDW�DUH�QRW�DIIHFWHG�
E\�KXPDQ�LQÀXHQFH��DQG�D�ODUJH�SURSRUWLRQ��a�����LV�VWURQJO\�DIIHFWHG�E\�PXOWLSOH�GULYHUV��
DOWKRXJK�WKHUH�DUH�VWLOO�DUHDV�WKDW�DUH�UHODWLYHO\�TXLHW��SDUWLFXODUO\�QHDU�WKH�SROHV��+DOSHUQ�HW�
DO����������6KLSSLQJ�LV�D�PDMRU�VRXUFH�RI�QRLVH�LQ�WKH�RFHDQ��6LQFH�WKH�����V��WKH�DPRXQW�RI�
FDUJR�WUDQVSRUWHG�E\�VHD�KDV�LQFUHDVHG�E\�PRUH�WKDQ�����WLPHV��EXW�WKH�QXPEHU�RI�VKLSV�KDV�
RQO\�LQFUHDVHG�E\�����WLPHV��VXJJHVWLQJ�WKDW�VKLSV�KDYH�EHFRPH�ODUJHU��

7KH�,QWHUQDWLRQDO�4XLHW�2FHDQ�([SHULPHQW��,42(��ZDV�GHVFULEHG�LQ�%R\G�HW�DO����������7KH�
H[SHULPHQW�UHFRJQL]HG�WKH�SUREOHP�WKDW�KXPDQV�FRQWLQXH�WR�DGG�VRXQGV�WR�WKH�RFHDQ�WKDW�
FRPSOHWHO\�RYHUODS�WKH�IXOO�UDQJH�RI�VRXQGV�WKDW�DQLPDOV�XVH��:H�NQRZ�WKDW�FXUUHQWO\�WKHUH�
LV�HYLGHQFH�RI�LQFUHDVLQJ�DQWKURSRJHQLF�VRXQG��DQG�WKDW�LQ�VRPH�FDVHV�WKHUH�DUH�PHDVXUHDEOH�
ELRORJLFDO�HIIHFWV��7KHUH�LV�D�KLJK�GHJUHH�RI�XQFHUWDLQW\��EXW�ZRUVW�FDVH�VFHQDULRV�KDYH�VHULRXV�
LPSOLFDWLRQV�IRU�WKH�KHDOWK�RI�WKH�RFHDQV��7KLV�VKRXOG�OHDG�WR�D�SUHFDXWLRQDU\�DSSURDFK�
ZLWKLQ�OHJLVODWLRQ��7KH�JRDOV�RI�WKH�,42(�DUH�WR�XVH�D�PXOWL�VWDNHKROGHU�DSSURDFK��WR�HQVXUH�
WKDW�VRXQG�PHDVXUHPHQW�LV�DQ�LQWHJUDO�SDUW�RI�RFHDQ�REVHUYLQJ�V\VWHPV��DQG�WR�SURWHFW�
YXOQHUDEOH�VSHFLHV�WKURXJK�PLWLJDWLRQ�WR�PLQLPL]H�HFRQRPLF�LPSDFWV��$Q�H[DPSOH�RXWFRPH�
RI�WKH�SURMHFW�ZLOO�EH�D�ZRUOG�PDS�RI�DQWKURSRJHQLF�RFHDQ�VRXQG��QRW�MXVW�VKLSSLQJ���2FHDQ�
REVHUYLQJ�V\VWHPV�VXFK�DV�9(186��1(3781(��DQG�/LVWHQ�WR�WKH�'HHS�DUH�VWHSV�WRZDUG�
WKLV�ZRUOG�PDS��,Q�$XVWUDOLD��LQH[SHQVLYH�DFRXVWLF�UHFRUGHUV�DUH�EHLQJ�XVHG�WR�DOORZ�FLWL]HQ�
VFLHQWLVWV�WR�FRQWULEXWH�UHFRUGLQJV�WR�ZZZ�$TXDWLF$FRXVWLF$UFKLYH�FRP��7KH�,42(�VWXG\�
LV�LQ�WKH�HDUO\�SODQQLQJ�VWDJHV�DQG�LV�GXH�WR�SXEOLVK�LWV�VFLHQFH�SODQ�VRRQ��DQG�KRSHV�WR�
HVWDEOLVK�D�³<HDU�RI�WKH�4XLHW�2FHDQ´�ZLWKLQ�VL[�\HDUV�

3UHVHQWDWLRQ�5HIHUHQFHV�
%R\G��,�/���)ULVN��*���8UEDQ��(���7\DFN��3�/���$XVXEHO��-���6HH\DYH��6��«6KLQNH��7����������$Q�LQWHUQDWLRQDO�TXLHW�RFHDQ�H[SHULPHQW��
2FHDQRJUDSK\������������²�����
+DOSHUQ��%�6���:DOEULGJH��6���6HONRH��.�$���.DSSHO��&�9���0LFKHOL��)���'·$JURVD��&��«:DWVRQ��5����������$�JOREDO�PDS�RI�KXPDQ�
LPSDFW�RQ�PDULQH�HFRV\VWHPV��6FLHQFH����������������²����
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VI – INCORPORATING NOISE INTO FUTURE PLANNING 
5DSLG�(YROXWLRQ��3URJUHVV�DQG�7UHQGV�LQ�2FHDQ�
1RLVH�0LWLJDWLRQ
0LFKDHO�-DVQ\��6HQLRU�3ROLF\�$QDO\VW��1DWLRQDO�5HVRXUFHV�
'HIHQVH�&RXQFLO�

,QWHUHVW�LQ�RFHDQ�QRLVH�PLWLJDWLRQ�EHJDQ�LQ�WKH�HDUO\�����V�ZLWK�WKH�$FRXVWLF�7KHUPRPHWU\�
RI�2FHDQ�&OLPDWH��$72&��H[SHULPHQWV��&RQFHUQ�ZDV�H[SUHVVHG�UHJDUGLQJ�WKH�HIIHFWV�RQ�
PDULQH�PDPPDOV�RI�EURDGFDVWLQJ�ORZ�IUHTXHQF\�VRXQG�����+]��LQWR�GHHS�ZDWHU�VRXQG�
FKDQQHOV��ZKHUH�LW�ZRXOG�SURSDJDWH�IRU�H[WUHPHO\�ORQJ�GLVWDQFHV��$�IHZ�\HDUV�ODWHU��D�QXPEHU�
RI�VWUDQGLQJ�HYHQWV�RI�EHDNHG�ZKDOHV�WKDW�ZHUH�DVVRFLDWHG�ZLWK�PLOLWDU\�VRQDUV�LQFUHDVHG�
FRQFHUQ�DERXW�WKH�HIIHFWV�RI�RFHDQ�QRLVH��0LWLJDWLRQ�EHFDPH�IRFXVHG�RQ�UHGXFLQJ�QHDU�¿HOG�
H[SRVXUHV�WKURXJK�VDIHW\�]RQHV�DQG�UDPS�XSV��DV�ZHOO�DV�RQ�YLVXDO�PRQLWRULQJ��6LQFH�WKHQ��
WKHUH�KDV�EHHQ�D�JUDGXDO�VKLIW�LQ�FRQFHUQV�IURP�WUDQVLHQW�VRXQG�VRXUFHV�WR�PRUH�FKURQLF�
QRLVH�DQG�LWV�FXPXODWLYH�LPSDFWV��&RPSOHPHQWDU\�DSSURDFKHV�DUH�HPHUJLQJ�LQ�PDULQH�
FRQVHUYDWLRQ�IRU�DFRXVWLFDOO\�TXLHWHQHG�DUHDV��WKURXJK�PDULQH�VSDWLDO�SODQQLQJ��DQG�PDULQH�
SURWHFWHG�DUHDV���7KHUH�KDV�DOVR�EHHQ�LQFUHDVHG�LQYHVWPHQW�E\�LQGXVWU\�LQWR�QRLVH�UHGXFWLRQ�
DQG�DOWHUQDWLYH�WHFKQRORJLHV��DOWKRXJK�WKLV�GRHV�QRW�UHSODFH�QHDU�¿HOG�PLWLJDWLRQ��

0LWLJDWLRQ�WKURXJK�VDIHW\�]RQHV�DQG�UDPS�XSV�LV�VRPHZKDW�SUREOHPDWLF��7KHUH�LV�
FRQVLGHUDEOH�YDULDWLRQ�LQ�SURWRFROV�XVHG�DURXQG�WKH�ZRUOG��DQG�LW�LV�NQRZQ�WKDW�QRW�DOO�
DQLPDOV�ZLOO�DEDQGRQ�LPSRUWDQW�KDELWDW�DUHDV�LQ�UHVSRQVH�WR�LQFUHDVLQJ�QRLVH��,PSOHPHQWLQJ�
H[FOXVLRQ�]RQHV�DURXQG�KRW�VSRWV�ZDV�LQLWLDOO\�GRQH�RQ�D�SURMHFW�E\�SURMHFW�EDVLV��EXW�WKHUH�LV�
D�JURZLQJ�PRYHPHQW�WRZDUG�SURJUDPPDWLF�DVVHVVPHQWV�WR�FRQVLGHU�VHFWRU�ZLGH�H[FOXVLRQV�
DQG��LQ�VRPH�FDVHV��PDULQH�SURWHFWHG�DUHDV��)LJXUH������3UHGLFWLYH�KDELWDW�PRGHOOLQJ�LV�DQ�
HVVHQWLDO�FRPSRQHQW�RI�SURJUDPPDWLF�DVVHVVPHQW��

)LJXUH�����([DPSOHV�RI�DQ�H[FOXVLRQ�DURXQG�D�KRWVSRW��FRXUWHV\�RI�0LFKDHO�-DVQ\
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0LWLJDWLRQ�IURP�VKLS�TXLHWLQJ�LV�DOVR�DQ�LPSRUWDQW�WRRO�WR�UHGXFH�RFHDQ�QRLVH��,W�LV�ZLGHO\�
UHFRJQL]HG�WKDW�WKH�ODUJHVW�VRXUFH�RI�VKLS�QRLVH�LV�SURSHOOHU�FDYLWDWLRQ��ZKLFK�DOVR�LQFUHDVHV�
IXHO�FRQVXPSWLRQ��DLU�HPLVVLRQV��DQG�PDLQWHQDQFH�FRVWV��-DVQ\�FLWHG�D�SUHYLRXV�2NHDQRV�
ZRUNVKRS�VWDWHPHQW�RQ�RFHDQ�QRLVH��LQ�ZKLFK�SDUWLFLSDQWV�FDOOHG�IRU�D�UHGXFWLRQ�LQ�WKH�
FRQWULEXWLRQV�RI�VKLSSLQJ�WR�DPELHQW�QRLVH�E\���G%�LQ����\HDUV�DQG�E\����G%�LQ����\HDUV��
WKURXJK�WKH�XVH�RI�VKLS�TXLHWLQJ�WHFKQRORJLHV��7KLV�VWDWHPHQW�ZDV�VXEVHTXHQWO\�HQGRUVHG�E\�
WKH�,QWHUQDWLRQDO�:KDOLQJ�&RPPLVVLRQ��6FLHQWL¿F�&RPPLWWHH��5HFHQW�REVHUYDWLRQV�VXJJHVW�
WKDW�HYHQ�UHODWLYHO\�VPDOO�LPSURYHPHQWV�LQ�VKLS�TXLHWLQJ�FRXOG�KDYH�VLJQL¿FDQW�LPSDFWV�RQ�
RFHDQ�QRLVH��,I����SHU�FHQW�RI�WKH�ORXGHVW�YHVVHOV�UHGXFHG�WKHLU�QRLVH�E\���G%��WKLV�ZRXOG�
UHVXOW�LQ�D����SHU�FHQW�UHGXFWLRQ�LQ�WKH�HQVRQL¿HG�DUHD��0HUFKDQW�VKLSV�VKRZ�D�UDQJH�RI�
���G%�EHWZHHQ�WKH�TXLHWHVW�DQG�WKH�QRLVLHVW�YHVVHOV��VXJJHVWLQJ�WKDW�WKHUH�LV�DOVR�URRP�
IRU�LPSURYHPHQW�LQ�VKLS�TXLHWLQJ��5HFHQW�DVVHVVPHQWV�VXJJHVW�WKDW�LW�LV�IHDVLEOH�WR�UHGXFH�
FDYLWDWLRQ�E\��±���G%��DOWKRXJK�PRUH�UHGXFWLRQV�ZRXOG�UHTXLUH�IXUWKHU�UHVHDUFK��7KH�FRVWV�
RI�LQFUHDVLQJ�WKH�HI¿FLHQF\�ZLWK�ZKLFK�D�VKLS�KXOO�PRYHV�WKURXJK�WKH�ZDWHU�LV�LQVLJQL¿FDQW�
UHODWLYH�WR�WKH�IXHO�VDYLQJV�WKDW�ZRXOG�EH�LQFXUUHG��7KH�,QWHUQDWLRQDO�0DULWLPH�2UJDQL]DWLRQ�
UHFRJQL]HV�WKH�LPSRUWDQFH�DQG�EHQH¿WV�RI�YHVVHO�TXLHWLQJ�WHFKQRORJLHV��SDUWLFXODUO\�LQ�
SURSXOVLRQ��EXW�DOVR�LQ�KXOO�GHVLJQ��RQ�ERDUG�PDFKLQHU\��FKDQJHV�LQ�YHVVHO�VSHHG�DQG�
ORDGLQJ��DQG�LQ�PDLQWHQDQFH�VFKHGXOHV��2WKHU�PHFKDQLVPV�IRU�VKLS�TXLHWLQJ�LQFOXGH�
UHJLRQDO��DQG�FRXQWU\�VSHFL¿F�UHTXLUHPHQWV�IRU�TXLHWLQJ��DV�ZHOO�DV�¿QDQFLDO�LQFHQWLYHV��H�J���
WD[�UHGXFWLRQV��IXHO�HI¿FLHQF\��JUHHQ�FHUWL¿FDWLRQ��DQG�LQFHQWLYH�EDVHG�UHJXODWLRQV��

$OWHUQDWLYHV�WR�XVLQJ�DLU�JXQV�IRU�VHLVPLF�H[SORUDWLRQ�DUH�EHLQJ�GHYHORSHG��DQG�PD\�EH�
FRPPHUFLDOO\�DYDLODEOH�ZLWKLQ�WKH�QH[W�WKUHH�WR�¿YH�\HDUV��0DULQH�YLEURVHLV�LV�SDUWLFXODUO\�
SURPLVLQJ��0LWLJDWLRQ�IRU�SLOH�GULYLQJ�LQFOXGHV�YLEUDWRU\�SLOHGULYHUV��EXEEOH�FXUWDLQV��FXVKLRQ�
EORFNV��FRIIHUGDPV��DQG�FKDQJHV�LQ�SLOH�GHVLJQ��

,Q�VXPPDU\��EHVW�SUDFWLFHV�IRU�RFHDQ�QRLVH�PLWLJDWLRQ�DQG�PDQDJHPHQW��

�� FRQVLVWV�RI�RSHUDWLRQDO�PHDVXUHV�WR�UHGXFH�QHDU�¿HOG�ULVN�DQG��LQFUHDVLQJO\��KDELWDW�� �
� EDVHG�PLWLJDWLRQ��ZLWK�WHFKQRORJ\�EDVHG�PLWLJDWLRQ�HPHUJLQJ�DV�FULWLFDO�IRU�VHYHUDO�� �
� PDMRU�QRLVH�VRXUFHV�

�� DUH�RIWHQ�SURMHFW�EDVHG��EXW�LQFUHDVLQJO\�UHO\�RQ�SURJUDPPDWLF�SURFHVVHV�VXFK�DV�(,$V��
� WKDW�EHWWHU�DOORZ�IRU�QRQ�RSHUDWLRQDO�PLWLJDWLRQ�DQG�PDQDJHPHQW�RI�FXPXODWLYH�� �
� LPSDFWV��DQG�

�� DUH�JHQHUDOO\�VHFWRU�VSHFL¿F��EXW�SRVVLEO\�HYROYLQJ�WRZDUG�V\QWKHWLF��PXOWL�VHFWRU�� �
� UHJLRQDO�DQG�SRSXODWLRQ�PDQDJHPHQW�
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$Q�2YHUYLHZ�RI�'1'�0LOLWDU\�6RQDU�3ROLF\�DQG�3URFHGXUHV
.DWK\�+HLVH��&HWDFHDQ�5HVHDUFK�/DE��9DQFRXYHU�$TXDULXP��
9DQFRXYHU��%�&��

7KHUH�DUH�D�QXPEHU�RI�PLOLWDU\�H[HUFLVH�DUHDV�RII�WKH�ZHVW�FRDVW�RI�%ULWLVK�&ROXPELD��
1DYDO�SHUVRQQHO�DUH�WUDLQHG�WR�LGHQWLI\�DQG�UHFRUG�PDULQH�PDPPDO�VLJKWLQJV�DQG�IROORZ�
0$5&25'�������0DULQH�0DPPDO�0LWLJDWLRQ�3URFHGXUHV�GXULQJ�DOO�H[HUFLVHV��:KHQ�
RSHUDWLQJ�LQ�RWKHU�MXULVGLFWLRQV��WKH\�IROORZ�ZKLFKHYHU�FRXQWU\¶V�HQYLURQPHQWDO�SURWHFWLRQ�
SURWRFROV�DUH�PRVW�VWULQJHQW��

'1'�KDV�DGRSWHG�D�VRXQG�SUHVVXUH�OHYHO�FULWHULD�RI�����G%�UH���ǋ3D�IRU�XVH�LQ�GH¿QLQJ�WKH�
ERXQGDULHV�RI�0LWLJDWLRQ�$YRLGDQFH�=RQHV��0$=V��ZKHQ�HPSOR\LQJ�DFWLYH�VRQDU�V\VWHPV�
RQ�ERDUG�VKLSV�DQG�DLUFUDIW��0LWLJDWLRQ�]RQHV�IRU�WKH�PRVW�SRZHUIXO�$1�646�����VRQDU�LV�
������P��������P�IRU�WKH�7KRPVRQ������DQG�WKH�$46������DQG�����P�IRU�WKH�',&$66�
EXR\V��3ULRU�WR�RSHUDWLRQV��DHULDO�VXUYH\V�DUH�FRQGXFWHG�IRU�PDULQH�PDPPDOV�ZKHQ�SRVVLEOH��
DQG�YLVXDO�DQG�DFRXVWLF�ZDWFKHV�DUH�PDLQWDLQHG�WKURXJKRXW�WKH�H[HUFLVH��$W�OHDVW�RQH�KRXU�
EHIRUH�DQ�H[HUFLVH��EDWK\WKHUPRJUDSKV�DUH�ODXQFKHG�WR�FDOFXODWH�VRXQG�YHORFLW\�SUR¿OHV�IRU�
FRPSDULVRQ�ZLWK�DFRXVWLF�PRGHOV��7KLUW\�PLQXWHV�SULRU�WR�DFWLYDWLQJ�VRQDU�V\VWHPV��D�ZDWFK�
LV�PDLQWDLQHG�RQ�DOO�UDGDU�DQG�SDVVLYH�VRQDU�V\VWHPV��5DPS�XS�SURFHGXUHV�DUH�LPSOHPHQWHG�
SULRU�WR�FRPPHQFLQJ�RSHUDWLRQ�ZLWK�WKH�646�����VRQDU�

,I�D�PDULQH�PDPPDO�LV�GHWHFWHG�ZLWKLQ�WKH�0$=��DFWLYH�VRQDU�WUDQVPLVVLRQV�DUH�VXVSHQGHG�
XQWLO�WKH�DQLPDO�OHDYHV�WKH�DUHD��DQG�WKLV�LQIRUPDWLRQ�LV�VKDUHG�ZLWK�DOO�SDUWLFLSDQWV�LQ�WKH�
H[HUFLVH��7KH�QDY\�LV�ZRUNLQJ�FRQWLQXDOO\�WR�LPSURYH�LWV�RSHUDWLRQDO�SUDFWLFHV�DQG�SURFHGXUHV�

1RWH�WKDW�WKLV�SUHVHQWDWLRQ�ZDV�EDVHG�RQ�RQH�WKDW�'XDQH�)UHHPDQ��'1'��VKDUHG�ZLWK�WKH�5HVLGHQW�.LOOHU�:KDOH�5HFRYHU\�7HDP�������������
��RQ�0D\����������
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')2�6FLHQFH�DQG�3ROLF\�RQ�2FHDQ�1RLVH
0LNH�6WRQHPDQ�DQG�+HDWKHU�'DQLHOVRQ��)LVKHULHV�DQG�2FHDQV�
&DQDGD��2WWDZD��2QW�

7KH�'HSDUWPHQW�RI�)LVKHULHV�DQG�2FHDQV�KDV�DFKLHYHG�D�QXPEHU�RI�JRDOV�XQGHU�WKH�2FHDQV�
$FW��7KHVH�LQFOXGH�WKH�FUHDWLRQ�RI�¿YH�ODUJH�RFHDQ�PDQDJHPHQW�DUHDV��/20$V���WKH�
LGHQWL¿FDWLRQ�RI�HFRORJLFDOO\�DQG�ELRORJLFDOO\�VLJQL¿FDQW�DUHDV��(%6$V���HLJKW�GHVLJQDWHG�
PDULQH�SURWHFWHG�DUHDV��03$V���DQG�WKH�GHYHORSPHQW�RI�LQWHJUDWHG�RFHDQ�PDQDJHPHQW�
SODQV��FROODERUDWLYH�SURFHVVHV�WR�UHVROYH�FRQÀLFWV��DQG�WKH�VWDWHPHQW�RI�&DQDGLDQ�SUDFWLFH�
ZLWK�UHVSHFW�WR�WKH�PLWLJDWLRQ�RI�VHLVPLF�VRXQG��3ROLF\�WDUJHWV�FDQ�EH�ERWK�HFRQRPLF�DQG�
HQYLURQPHQWDO��$V�')2�PRYHV�IRUZDUG��LW�ZDQWV�WR�PDLQWDLQ�RU�LQFUHDVH�PDULQH�HQYLURQPHQW�
TXDOLW\��0(4��REMHFWLYHV�E\�LQFRUSRUDWLQJ�WKH�LVVXH�RI�XQGHUZDWHU�QRLVH�LQWR�WKH�IUDPHZRUN��
DQG�WR�FRQWLQXH�ZRUNLQJ�WR�DFKLHYH�D�QHWZRUN�RI�03$V��

1RLVH�GLVWXUEDQFH�KDV�EHHQ�LGHQWL¿HG�DV�D�SRWHQWLDO�VWUHVVRU�IRU�WKH�UHFHQW�YDOLGDWLRQ�RI�
SDWKZD\V�RI�HIIHFWV�PRGHOV�IRU�PDULQH�UHQHZDEOH�HQHUJ\��DQG�VKLSSLQJ�QRLVH�ZLOO�PHULW�
IXUWKHU�DWWHQWLRQ�LQ�����±����LQFOXGLQJ�WKH�GHYHORSPHQW�RI�DQ�LQWHUQDO�VFLHQFH�ZRUNLQJ�
JURXS��')2�ZLOO�FRQWLQXH�WR�ZRUN�ZLWK�RWKHUV�WR�LGHQWLI\�NH\�RFHDQ�QRLVH�LVVXHV��DQG�PXFK�
RI�WKLV�ZRUN�LV�EHLQJ�GULYHQ�E\�WKH�LQFUHDVHG�DFWLYLW\�LQ�&DQDGD¶V�$UFWLF��)RU�H[DPSOH��WKH�
%DI¿QODQG�,URQ�2UH�0LQH�ZLOO�EH�UDLVLQJ�DQWKURSRJHQLF�XQGHUZDWHU�QRLVH�OHYHOV�VLJQL¿FDQWO\��
SDUWLFXODUO\�ZLWK�WKH�XVH�RI�LFHEUHDNLQJ�RUH�FDUULHUV�WKDW�ZLOO�EH�RSHUDWLQJ�RQ�D�GDLO\�EDVLV�

2FHDQ�QRLVH�LV�SDUW�RI�0(4��WKRXJK�WKHUH�LV�QR�VSHFL¿F�RFHDQ�QRLVH�0(4�UHJXODWLRQ�RU�
VWDQGDUG�XQGHU�&DQDGD¶V�2FHDQV�$FW��0DQDJLQJ�RFHDQ�QRLVH�LV�DQ�REMHFWLYH�LQ�IRXU�HDVW�FRDVW�
UHFRYHU\�SODQV�XQGHU�WKH�6SHFLHV�DW�5LVN�$FW��6$5$���DQG�RQH�RQ�WKH�ZHVW�FRDVW��7UDQVSRUW�
&DQDGD�LV�DOVR�OLQNLQJ�ZLWK�WKH�,QWHUQDWLRQDO�0DULWLPH�2UJDQL]DWLRQ�DV�LW�PRYHV�IRUZDUG�RQ�
WKH�LVVXH�RI�XQGHUZDWHU�QRLVH��$OWKRXJK�VORZO\�JURZLQJ�RQ�WKH�IHGHUDO�JRYHUQPHQW¶V�UDGDU��
PRUH�DWWHQWLRQ�ZRXOG�FHUWDLQO\�KHOS�WR�UDLVH�WKH�SUR¿OH�RI�XQGHUZDWHU�QRLVH�
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BREAKOUT GROUPS 
5HSRUW�RQ�WKH�+\GURSKRQH�1HWZRUNV�&DOLEUDWLRQ�:RUNLQJ�
*URXS��%UHDNIDVW�0HHWLQJ�
5RVV�&KDSPDQ��8QLYHUVLW\�RI�9LFWRULD��9LFWRULD��%�&�

$�VPDOO�EUHDNRXW�PHHWLQJ�ZDV�KHOG�RYHU�EUHDNIDVW�RQ�)HEUXDU\����������3DUWLFLSDQWV�ZHUH�
JHQHUDOO\�HLWKHU�IURP�WKH�DFDGHPLF�FRPPXQLW\��RU�IURP�QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV�
WKDW�ZHUH�PRQLWRULQJ�RQH�RU�PRUH�K\GURSKRQHV��7KHUH�ZDV�D�VWURQJ�VSLULW�RI�FRRSHUDWLRQ�LQ�
WKH�URRP��3DUWLFLSDQWV�UHFRJQL]HG�WKH�XQLTXH�FRQWULEXWLRQ�RI�WKRVH�ZKR�KDYH�EHHQ�FROOHFWLQJ�
DFRXVWLF�GDWD�IRU�PDQ\�\HDUV�RQ�QRQ�FDOLEUDWHG�K\GURSKRQHV��SDUWLFXODUO\�DW�2UFD/DE��EXW�DOVR�
DW�&HWDFHDODE��DQG�WKH�RSSRUWXQLW\�WR�FROODERUDWH�ZLWK�WKRVH�ZKR�DUH�HLWKHU�XVLQJ�FDOLEUDWHG�
K\GURSKRQHV�DQG�DXWRQRPRXV�V\VWHPV�DQG�RU�WKRVH�ZLWK�PRUH�WHFKQLFDO�H[SHUWLVH��:LWK�WKH�
FXUUHQW�IRFXV�RQ�GHYHORSPHQW�RQ�WKH�1RUWK�DQG�&HQWUDO�FRDVWV��VHH�:KHHOHU¶V�SUHVHQWDWLRQ�LQ�
WKLV�UHSRUW���LW�ZRXOG�EH�HVSHFLDOO\�WLPHO\�WR�ZRUN�WRZDUG�EDFN�FDOLEUDWLQJ�VRPH�RI�WKLV�KLVWRULFDO�
GDWD��XVLQJ�D�PRELOH�FDOLEUDWLRQ�IDFLOLW\��2FHDQ�1HWZRUNV�&DQDGD��EDVHG�RXW�RI�WKH�8QLYHUVLW\�
RI�9LFWRULD��³8�9LF´��PD\�EH�DEOH�WR�EURDGHQ�LWV�PDQGDWH�WR�WDNH�WKH�OHDG�RQ�WKLV��7KHUH�ZDV�
DOVR�FRQVHQVXV�WKDW�DV�SURMHFWV�PRYH�IRUZDUG��WKH\�VKRXOG�LQFOXGH�DW�OHDVW�RQH�FDOLEUDWHG�
K\GURSKRQH�LQ�WKHLU�QHWZRUN��H�J���7KH�+HLOWVXN�K\GURSKRQH�QHWZRUN���DQG�+7,�K\GURSKRQHV�
�0LVVLVVLSSL��PD\�EH�PRVW�DSSURSULDWH��,W�ZDV�DOVR�DJUHHG�WKDW�WKH�:RUNLQJ�*URXS�DV�D�ZKROH�
VKRXOG�GHYHORS�SURWRFROV�IRU�QRLVH�PRQLWRULQJ��LQFOXGLQJ�FDOLEUDWLRQ��&ULWLFDOO\�LPSRUWDQW�GHWDLOV�
WR�UHFRUG�LQFOXGH�WKH�SUHFLVH�ORFDWLRQV�RI�WKH�K\GURSKRQHV�DQG�WKH�JDLQ�OHYHOV�WKDW�DUH�VHW�RQ�WKH�
UHFRUGHUV��$OO�UHFRUGV�VKRXOG�EH�87&�WLPH�VWDPSHG��$UFKLYLQJ�RI�WKHVH�GDWD�LV�DOVR�DQ�LPSRUWDQW�
LVVXH��DQG�LW�PD\�EH�SRVVLEOH�WR�OLQN�LQWR�WKH�ZRUN�EHLQJ�GRQH�DW�WKH�2UFKLYH�ZHEVLWH�WKDW�8�9LF�
LV�PDLQWDLQLQJ��VHH�HDUOLHU�SUHVHQWDWLRQ�E\�3DXO�6SRQJ�DQG�+HOHQD�6\PRQGV���

5HSRUW�RI�WKH�³+RW�6SRWV´�%UHDNRXW�*URXS��/XQFK�0HHWLQJ�
5LFKDUG�'HZH\��8QLYHUVLW\�RI�9LFWRULD��9LFWRULD��%�&�

'XULQJ�OXQFK�RQ�0D\����D�QXPEHU�RI�ZRUNVKRS�SDUWLFLSDQWV�JDWKHUHG�WR�GLVFXVV�ZKHUH�WR�SODFH�
K\GURSKRQHV�RQ�WKH�%�&��&RDVW�WR�EHVW�PRQLWRU�DFRXVWLF�ELRORJLFDO�KRW�VSRWV��+LJK�SULRULW\�
ORFDWLRQV�SXW�IRUZDUG�WKDW�DUH�FXUUHQWO\�QRW�EHLQJ�FRYHUHG�ZHUH�%URRNV�3HQLQVXOD��RII�WKH�
ZHVW�FRDVW�RI�9DQFRXYHU�,VODQG��DQG�0RQH\�3RLQW��RQ�WKH�&HQWUDO�&RDVW��*LYHQ�WKH�QXPEHU�RI�
SURSRVHG�SURMHFWV�IRU�WKH�1RUWK�&RDVW��SDUWLFXODUO\�.LWLPDW��'L[RQ�(QWUDQFH�DQG�+HFDWH�6WUDLW�
ZRXOG�DOVR�EH�YHU\�JRRG�FKRLFHV�IRU�SODFLQJ�IXWXUH�K\GURSKRQHV�WR�FROOHFW�SUH�GHYHORSPHQW�
QRLVH�OHYHOV��6RPH�RI�WKHVH�V\VWHPV�FRXOG�EH�DXWRQRPRXV�LI�WKHUH�DUH�QR�QHWZRUNV�LQ�WKH�DUHD��$W�
SUHVHQW��WKH�PDMRULW\�RI�K\GURSKRQH�UHFRUGLQJ�ORFDWLRQV�DUH�LQVKRUH��DQG�WKH�FRPSHOOLQJ�QHHG�
IRU�RIIVKRUH�GDWD�ZDV�UHFRJQL]HG��DV�ZHOO�DV�LQ�DUHDV�WKDW�KDYH�QRW�\HW�EHHQ�DFRXVWLFDOO\�VXUYH\HG��
$OO�UHFRUGLQJV�VKRXOG�EH�\HDU�URXQG��DQG�OLQNHG�WR�\HDU�URXQG�PHWHRURORJLFDO�GDWD��7KHUH�ZDV�
JHQHUDO�DJUHHPHQW�WKDW�VHHLQJ�(UEH¶V�VKLSSLQJ�PRGHO�SURGXFHG�RQ�DQ�DQQXDO�EDVLV��DQG�FRYHULQJ�
D�EURDGHU�UDQJH�RI�DQWKURSRJHQLF�VRXUFHV�RI�QRLVH��ZRXOG�EH�H[WUHPHO\�ZRUWKZKLOH��,W�ZDV�DOVR�
DJUHHG�WKDW�QRLVH�OHYHOV�VKRXOG�EH�LQFRUSRUDWHG�LQ�WKH�SK\VLFDO�GHVFULSWLRQ�RI�LPSRUWDQW�DQG�
FULWLFDO�KDELWDW�IRU�6$5$�OLVWHG�VSHFLHV��,QFRUSRUDWLQJ�DFRXVWLF�IHDWXUHV�KHOSV�WR�JLYH�VWUHQJWK�WR�
GHVFULSWLRQV�RI�FULWLFDO�KDELWDW�

)ROORZLQJ�WKH�VXPPDU\�SUHVHQWDWLRQ��GLVFXVVLRQ�LQ�WKH�URRP�IRFXVHG�RQ�DYRLGLQJ�WKH�XVH�RI�
WKH�WHUP�³QRLVH�EXGJHWV�´�DQG�ZRUNLQJ�LQVWHDG�WRZDUG�³RFHDQ�QRLVH�¿HOG�PDSSLQJ�´�$�EXGJHW�
LPSOLHV�WKDW�QRLVH�DGGV�XS�WR�����SHU�FHQW�RI�WKH�VRXQGVFDSH��ZKHUHDV�PDSSLQJ�PRUH�IXOO\�
GHVFULEHV�WKH�UDQJHV�RI�QRLVH�WKDW�FDQ�EH�IRXQG�LQ�DQ�DUHD��$�VXJJHVWLRQ�ZDV�DOVR�PDGH�WKDW�
3$0*8$5'�LQ�WKH�8�.��KDV�GHYHORSHG�D�VWDQGDUGL]HG�V\VWHP�RI�PHDVXUHPHQWV�WKDW�PD\�EH�
ZRUWK�DGRSWLQJ�LQ�%ULWLVK�&ROXPELD��
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ROUNDTABLE DISCUSSION: WHERE DO WE GO FROM HERE? 
7KH�¿QDO�VHVVLRQ�RI�WKH�2FHDQ�1RLVH�LQ�&DQDGD¶V�3DFL¿F�:RUNVKRS�
ZDV�D�JURXS�GLVFXVVLRQ�LQ�ZKLFK�SDUWLFLSDQWV�GUHZ�RQ�WKHLU�FROOHFWLYH�
NQRZOHGJH�DV�ZHOO�DV�RQ�WKH�SUHVHQWDWLRQV�DQG�GLVFXVVLRQV�RI�WKH�
SUHYLRXV�WZR�GD\V�WR�EUDLQVWRUP�KRZ�WR�LQFRUSRUDWH�RFHDQ�QRLVH�LQWR�
IXWXUH�SODQQLQJ�LQLWLDWLYHV��7KHUH�ZDV�FOHDU�UHFRJQLWLRQ�RI�WKH�XQLTXH�
VLWXDWLRQ�RQ�WKH�%�&��&RDVW��D�FRQVLGHUDEOH�ERG\�RI�LQIRUPDWLRQ�
UHOHYDQW�WR�FKDUDFWHUL]LQJ�WKH�XQGHUZDWHU�VRXQGVFDSH�H[LVWV�DOUHDG\��
DQG�WKDW�JLYHQ�WKH�VFDOH�RI�SURSRVHG�LQGXVWULDO�GHYHORSPHQWV��WKLV�
LQIRUPDWLRQ�FRXOG�DQG�VKRXOG�KHOS�LQIRUP�SODQQLQJ�SURFHVVHV�

7KH�GLVFXVVLRQ�IRFXVHG�RQ�VHYHUDO�NH\�DUHDV�UHODWHG�WR�WKH�UHJLRQ�

D�� ([LVWLQJ�DFRXVWLF�GDWD�VRXUFHV�DQG�PDNLQJ�IXWXUH�GDWD�FROOHFWLRQ�XVHIXO�

E�� )XUWKHU�PRGHOOLQJ�DQWKURSRJHQLF�QRLVH�DQG�SRWHQWLDO�ELRORJLFDO�HIIHFWV��

F�� $SSURDFKHV�WR�PLWLJDWH�DQWKURSRJHQLF�QRLVH�

G�� %ULQJLQJ�RFHDQ�QRLVH�LQWR�PDULQH�SODQQLQJ�DQG�SROLF\��

D�� ([LVWLQJ�DFRXVWLF�GDWD�VRXUFHV�DQG�PDNLQJ�IXWXUH�GDWD�FROOHFWLRQ�XVHIXO

:KLOH�DFNQRZOHGJLQJ�WKH�XQLTXH��ORQJ�WHUP�GDWD�VHWV�WKDW�H[LVW�WKDW�FRXOG�EH�XVHG�WR�
HVWDEOLVK�D�EDVHOLQH�WR�FKDUDFWHUL]H�FXUUHQW�OHYHOV�RI�RFHDQ�QRLVH��WKH�FRQYHUVDWLRQ�RIWHQ�
UHWXUQHG�WR�ZKHWKHU�WKH�QRQ�FDOLEUDWHG�GDWDVHWV�PDLQWDLQHG�E\�2UFD/DE�DQG�&HWDFHDODE�
FRXOG�EH�EDFN�FDOLEUDWHG�WR�SURYLGH�UHODWLYH�PHDVXUHV�RI�RFHDQ�QRLVH�RYHU�WLPH��7KHUH�ZDV�
LQWHUHVW�LQ�VHHLQJ�WKLV�ZRUN�GRQH�WKURXJK�YDULRXV�RSWLRQV�WKDW�KDG�EHHQ�GLVFXVVHG�LQ�WKH�
K\GURSKRQH�QHWZRUN�EUHDNRXW�JURXS��7KH�FDOLEUDWHG�GDWDVHWV�KHOG�E\�-RKQ�)RUG��XVLQJ�
$85$/V��DQG�5RE�:LOOLDPV��XVLQJ�SRS�XSV��ZRXOG�DOVR�EH�XVHIXO�LQ�WKLV�UHJDUG��7KH�UHVXOWV�
ZRXOG�SURYLGH�D�UHODWLYH��QRW�DEVROXWH��ORQJ�WHUP�PHDVXUH�RI�RFHDQ�QRLVH��SRWHQWLDOO\�RQ�WKH�
VFDOH�RI���±���\HDUV���,Q�DGGLWLRQ��H[LVWLQJ�FDOLEUDWHG�GDWDVHWV��LQFOXGLQJ�FROOHFWLRQV�IURP�
-$6&2�DURXQG�WKH�1DL.XQ�ZLQG�IDUP�LQ�+HFDWH�6WUDLW��VKRXOG�EH�XVHG�LQ�FRQVWUXFWLQJ�WKH�
FXUUHQW�EDVHOLQH�RI�QRLVH�IRU�SDUWV�RI�WKH�FRDVW�

3DUWLFLSDQWV�UHFRJQL]HG�WKH�QHHG�IRU�FRQVLVWHQW�SURWRFROV�IRU�ERWK�DFRXVWLF�DQG�PDULQH�PDPPDO�
GDWD�FROOHFWLRQ��DQG�IRU�D�WHFKQLFDO�ZRUNLQJ�JURXS�RU�ZRUNVKRS�WR�HVWDEOLVK�WKHVH�SURWRFROV��$�
NH\�LVVXH�WKDW�ZDV�UHSHDWHGO\�LGHQWL¿HG�ZDV�WKDW�WKH�PHWULFV�WKDW�DUH�UHFRUGHG�PXVW�EH�EURDG�
DQG�ÀH[LEOH��VR�WKDW�DV�SDUDPHWHUV�RI�LQWHUHVW�FKDQJH�DV�ZH�OHDUQ�PRUH�DERXW�WKH�HIIHFWV�RI�
QRLVH�RQ�PDULQH�OLIH��WKHVH�SDUDPHWHUV�FDQ�EH�H[WUDFWHG�IURP�WKH�GDWD�DQG�LQFRUSRUDWHG�LQWR�
PRGHOV��L�H���GR�QRW�MXVW�VWRUH�VSHFWUD���7KH�8�6��1DWLRQDO�3DUN�6HUYLFH�SURWRFROV�IRU�UHFRUGLQJ�
RFHDQ�QRLVH�KDYH�GRQH�D�JRRG�MRE�RI�SUHVHUYLQJ�DV�PXFK�RI�WKH�RULJLQDO�GDWD�DV�SRVVLEOH��DQG�
WKH�SURWRFROV�ZRXOG�PHULW�IXUWKHU�H[DPLQDWLRQ�DV�WKLV�LVVXH�PRYHV�IRUZDUG�RQ�WKH�:HVW�&RDVW��
$V�WKH�+HLOWVXN�K\GURSKRQH�QHWZRUN�LV�PRYLQJ�IRUZDUG�TXLFNO\��DQG�WKH�&HWDFHDODE�QHWZRUN�LV�
H[SDQGLQJ��LW�ZRXOG�EH�H[WUHPHO\�XVHIXO�WR�HVWDEOLVK�WKHVH�SURWRFROV�TXLFNO\��

,W�ZDV�DOVR�UHFRJQL]HG�WKDW�IXWXUH�UHFRUGLQJV�QHHGHG�WR�LQFOXGH�D�87&�WLPH�VWDPS�WR�
DOORZ�FRPSDULVRQV�DFURVV�ORFDWLRQV��$V�ZHOO��WKH�VWRUDJH�DQG�DUFKLYLQJ�RI�DFRXVWLF�GDWD�LV�
SUREOHPDWLF��DQG�LI�FHQWUDOL]HG��LW�LV�XQOLNHO\�WKDW�WKH�GDWD�FRXOG�EH�VWUHDPHG�EHFDXVH�RI�WKH�
VKHHU�TXDQWLW\�RI�GDWD��VRPH�OHYHO�RI�V\QWKHVLV�ZRXOG�EH�QHFHVVDU\��+\GURSKRQH�FRYHUDJH�RQ�
WKH�FRDVW�VKRXOG�EH�H[SDQGHG��DOWKRXJK�WKH�UHVRXUFHV�WR�GR�WKDW�ZHUH�QRW�LGHQWL¿HG�
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E�� )XUWKHU�PRGHOOLQJ�DQWKURSRJHQLF�QRLVH�DQG�SRWHQWLDO�ELRORJLFDO�HIIHFWV�

7KHUH�ZDV�ZLGHVSUHDG�DJUHHPHQW�WKDW�WKH�VKLSSLQJ�QRLVH�PRGHO�JHQHUDWHG�E\�&KULVWLQH�(UEH�
ZDV�DQ�H[WUHPHO\�XVHIXO�DQG�SRZHUIXO�WRRO�WR�YLVXDOO\�LOOXVWUDWH�QRLVH�OHYHOV�IURP�DFWLYLWLHV��
7KHUH�DUH�DW�OHDVW�WKUHH�LPSRUWDQW�LQLWLDWLYHV�WKDW�FRXOG�IROORZ�IURP�WKLV�ZRUN�WKDW�ZRXOG�EH�
PRVW�KHOSIXO�LQ�LQIRUPLQJ�SODQQLQJ�SURFHVVHV�DQG�RQJRLQJ�GHYHORSPHQW�SURSRVDOV�

�� )RFXV�RQ�GHYHORSLQJ�¿QHU�VFDOH�QRLVH�PRGHOV�LQ�VPDOOHU�JHRJUDSKLF�DUHDV�ZKHUH�WKHUH�LV��
� PRUH�KXPDQ�DFWLYLW\�RU�DQWLFLSDWHG�JURZWK�LQ�DFWLYLWLHV��6XFK�DUHDV�LQFOXGH�WKH�1RUWK��
� &RDVW�DQG�'RXJODV�&KDQQHO��-RKQVWRQH�6WUDLW��DQG�WKH�6RXWKHUQ�6WUDLW�RI�*HRUJLD��6XFK��
� PRGHOV�FRXOG�LQIRUP�QRLVH�PDQDJHPHQW�IRU�ERWK�H[LVWLQJ�DQG�IXWXUH�DFWLYLWLHV��

�� 'HSLFW�SURMHFWLRQV�RI�DQWKURSRJHQLF�QRLVH�OHYHOV�IURP�WKH�ODUJH�QXPEHU�����RU�VR��� �
� SURSRVHG�LQGXVWULDO�GHYHORSPHQWV�DV�LWHUDWLYH�VFHQDULRV�WKDW�VKRZ�SUHGLFWHG�FXPXODWLYH��
� QRLVH�H[SRVXUHV�GHSHQGLQJ�RQ�WKH�QXPEHU�DQG�W\SH�RI�SURMHFWV�DSSURYHG��7KHVH�� �
� H[HUFLVHV�FRXOG�IRFXV�RQ�WKH�.LWLPDW±'RXJODV�&KDQQHO�DUHD����SURMHFW�SURSRVDOV���RU�� �
� RWKHU�VSHFL¿F�DUHDV�VXFK�DV�9DQFRXYHU�+DUERXU����SURMHFWV���RU�FRXOG�LQFRUSRUDWH�� �
� DOO�FRDVW�ZLGH�SURSRVDOV��GHSHQGLQJ�RQ�¿QDQFLDO�UHVRXUFHV��

�� $QDO\]H�DQG�RYHUOD\�QRLVH�PDS�PRGHOV�ZLWK�NQRZQ�LQIRUPDWLRQ�RQ�ELRORJLFDOO\�� �
� LPSRUWDQW�DUHDV�DQG�WKH�GLVWULEXWLRQ�PDSV�RI�YXOQHUDEOH�VSHFLHV�WR�DVVHVV�SRWHQWLDO�� �
� LPSDFWV�RI�QRLVH�RQ�PDULQH�OLIH��6XFK�DQDO\VHV�VKRXOG�DOVR�LQFOXGH�DVVHVVPHQW�RI�� �
� PDVNLQJ�IRU�YRFDOL]LQJ�VSHFLHV�

7KH�UHVXOWV�RI�WKHVH�PRGHOV�ZRXOG�EH�KLJKO\�LQIRUPDWLYH�DQG�XVHIXO�IRU�PDQDJHUV��UHJXODWRUV��
DQG�GHFLVLRQ�PDNHUV��DV�ZHOO�DV�LQ�SXEOLF�RXWUHDFK��7R�VRPH�H[WHQW��LW�ZRXOG�EH�SRVVLEOH�WR�
JURXQG�WUXWK�WKH�¿QHU�VFDOH�PRGHOV�WKURXJK�DFRXVWLF�GDWD�SUHYLRXVO\�FROOHFWHG�E\�-RKQ�)RUG�
DQG�5RE�:LOOLDPV��

8OWLPDWHO\��LQFOXGLQJ�RWKHU�VRXUFHV�RI�DQWKURSRJHQLF�QRLVH�VXFK�DV�PLOLWDU\�H[HUFLVHV��SLOH�
GULYLQJ��DQG�RWKHU�FRQVWUXFWLRQ�QRLVH�LQWR�RFHDQ�QRLVH�PRGHOV�ZRXOG�KHOS�WR�EHWWHU�GHVFULEH�
WKH�XQGHUZDWHU�VRXQGVFDSH�DQG�LWV�SRWHQWLDO�LPSDFWV�RQ�PDULQH�OLIH��,W�ZDV�DOVR�UHFRJQL]HG�
WKDW�GHYHORSPHQW�RI�PDSSLQJ�DQG�SODQQLQJ�WRROV�VXFK�DV�WKH�VRIWZDUH�EHLQJ�FUHDWHG�E\�
12$$�FRXOG�IXUWKHU�LQIRUP�HIIRUWV�LQ�WKLV�UHJLRQ�

7KURXJKRXW�WKH�WZR�GD\V��D�QXPEHU�RI�QHHGV�UHJDUGLQJ�UHVHDUFK�DQG�NQRZOHGJH�UHODWHG�WR�
WKH�ELRORJLFDO�LPSDFWV�RI�QRLVH�ZHUH�KLJKOLJKWHG��6RPH�RI�WKHVH�LQFOXGHG�JHQHUDOO\�LPSURYLQJ�
WKH�XQGHUVWDQGLQJ�RI�WKH�ELRORJLFDO�LPSDFWV�RQ�QRLVH�H[SRVXUH��LGHQWLI\LQJ�VSHFLHV�VSHFL¿F�
YXOQHUDELOLWLHV�WR�QRLVH��DQG�EHWWHU�XQGHUVWDQGLQJ�WKH�LQWHUDFWLRQ�RI�QRLVH�ZLWK�RWKHU�VWUHVVRUV�
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F�� �$SSURDFKHV�WR�PLWLJDWH�DQWKURSRJHQLF�QRLVH

0LWLJDWLRQ�ZDV�GLVFXVVHG�UHODWLYHO\�EULHÀ\��EXW�ZDV�UHFRJQL]HG�WR�EH�DQ�LPSRUWDQW�
FRPSRQHQW�RI�RFHDQ�QRLVH�PDQDJHPHQW��7KHUH�LV�D�GHVLUH�WR�XVH�PRGHOV�DQG�RU�GDWD�WR�
LGHQWLI\�DFRXVWLFDOO\�TXLHW�DUHDV�DQG�NHHS�WKHP�TXLHW��DQG�WR�LGHQWLI\�QRLV\�DUHDV�DQG�PDNH�
WKHP�TXLHWHU��5HJXODWRU\�WRROV�VXFK�DV�HVWDEOLVKLQJ�QRLVH�VWDQGDUGV�IRU�0(4�ZHUH�VHHQ�
WR�EH�DQ�LPSRUWDQW�LQLWLDWLYH��DOWKRXJK�WKH�SROLWLFDO�ZLOO�WR�PRYH�WKLV�IRUZDUG�ZLOO�UHTXLUH�
VLJQL¿FDQW�RXWUHDFK�WR�DQG�HGXFDWLRQ�RI�PDQDJHUV�DQG�GHFLVLRQ�PDNHUV��7KH�LGHQWL¿FDWLRQ�
RI�DFRXVWLF�UHIXJHV�ZDV�DOVR�VHHQ�WR�EH�LPSRUWDQW��EXW�EDVHG�RQ�H[SHULHQFH�ZLWK�WKH�0LFKDHO�
%LJJ���-RKQVWRQH�6WUDLW�(FRORJLFDO�5HVHUYH��YHVVHO�H[FOXVLRQ�]RQHV�DUH�GLI¿FXOW�WR�LPSOHPHQW��
6SHHG�UHGXFWLRQ�]RQHV�DQG�YHVVHO�VHSDUDWLRQ�VFKHPHV�WKDW�GLUHFW�WUDI¿F�IDUWKHU�DZD\�IURP�
LPSRUWDQW�KDELWDW�DUHDV�PD\�EH�HDVLHU�WR�LQWURGXFH��

1RQ�UHJXODWRU\�LQFHQWLYHV�ZHUH�DOVR�GLVFXVVHG��LQFOXGLQJ�HQJLQH�TXLHWHQLQJ�WHFKQRORJLHV�
DQG�FKDQJHV�WR�SURSHOOHU�GHVLJQ�DQG�PDLQWHQDQFH�WKDW�KDYH�WKH�FRPELQHG�EHQH¿WV�RI�
UHGXFLQJ�QRLVH�DQG�VDYLQJ�HQHUJ\��5HGXFHG�SRUW�IHHV�IRU�DFRXVWLFDOO\�TXLHW�VKLSV�ZRXOG�DOVR�
KHOS�PRWLYDWH�VKLSSHUV�WR�UHGXFH�WKHLU�XQGHUZDWHU�QRLVH�SUR¿OHV��7KHUH�DUH�VRPH�H[LVWLQJ�
JXLGHOLQHV�DQG�IRU�DFWLYLWLHV�OLNH�VHLVPLF�VXUYH\V��+RZHYHU��LPSURYLQJ�WHFKQRORJLHV�IRU�
PLWLJDWLQJ�PDULQH�FRQVWUXFWLRQ�QRLVH��VXFK�DV�SLOH�GULYLQJ��DQG�DOWHUQDWLYHV�WR�DLU�JXQV�IRU�
VHLVPLF�H[SORUDWLRQ�VWLOO�QHHG�WR�EH�DGYDQFHG�

G�� %ULQJLQJ�RFHDQ�QRLVH�LQWR�PDULQH�SODQQLQJ�DQG�SROLF\�

,W�ZDV�ZLGHO\�UHFRJQL]HG�WKDW�WKHUH�LV�D�UHDO�QHHG�WR�HQJDJH�ZLWK�ERWK�WKH�SXEOLF�DQG�ZLWK�
SROLF\�PDNHUV�WR�LQFUHDVH�WKHLU�DZDUHQHVV�RI�DQWKURSRJHQLF�RFHDQ�QRLVH�DQG�LWV�SRWHQWLDO�
LPSDFWV�RQ�PDULQH�OLIH��,W�ZDV�UHSHDWHGO\�UHLWHUDWHG�WKDW�QRLVH�GDWD�LQWHJUDWHG�ZLWK�ZLOGOLIH�
GDWD��SDUWLFXODUO\�IRU�6$5$�OLVWHG�VSHFLHV��FDQ�EH�D�SRZHUIXOO\�LQIRUPDWLYH�WRRO��1RLVH�FDQ�
PDVN�WKH�DELOLW\�RI�DQLPDOV�WR�XVH�VRXQG��7KLV�ORVV�RI�³DFRXVWLF�VSDFH´�FDQ�EH�HVWLPDWHG�IURP�
PRGHOV��DQG�QHHGV�WR�EH�WUDQVODWHG�LQWR�TXDQWL¿DEOH�HIIHFWV�LQ�RUGHU�WR�JHQHUDWH�LQWHUHVW�IURP�
SROLF\�PDNHUV��2FHDQ�QRLVH�PDSV�DUH�RQH�PHWKRG�RI�GRLQJ�WKLV��EXW�DFRXVWLF�UHFRUGLQJV�FDQ�
DOVR�EH�SDUWLFXODUO\�PHDQLQJIXO��

7KHUH�LV�DOVR�QHHG�WR�LQFUHDVH�SXEOLF�DZDUHQHVV�WKDW�DUHDV�RQ�WKH�FRDVW�DUHQ¶W�DV�³DFRXVWLFDOO\�
SULVWLQH´�DV�WKH\�PLJKW�WKLQN��DQG�WKDW�WKHUH�LV�DOUHDG\�VLJQL¿FDQW�DQWKURSRJHQLF�QRLVH��
HYHQ�LQ�VRPH�SDUWV�RI�WKH�1RUWK�DQG�&HQWUDO�FRDVWV��DV�LV�HYLGHQW�LQ�WKH�FXPXODWLYH�QRLVH�
HQHUJ\�PDS�SUHVHQWHG�DW�WKH�ZRUNVKRS��(UEH�HW�DO����������$W�SUHVHQW��WKHUH�DUH�QR�PRGHOV�
WKDW�FRQVLGHU�WKH�FXPXODWLYH�QRLVH�OHYHOV�DQG�HIIHFWV�RI�PXOWLSOH�SURMHFWV�DQG�PXOWLSOH�
VWUHVVRUV��EXW�WKLV�ZRXOG�EH�D�JRRG�GLUHFWLRQ�WR�PRYH�WRZDUG��7KH�GHVLUH�IRU�HFRV\VWHP�EDVHG�
DSSURDFKHV�WR�QRLVH�PDQDJHPHQW�ZDV�DOVR�QRWHG�LQ�WKLV�FRQWH[W�ZLWK�UHJDUG�WR�PDQDJLQJ�
QRLVH�DQG�DOO�RWKHU�VWUHVVRUV��

7KHUH�DUH�DUHDV�RI�WKH�FRDVW�WKDW�KDYH�QRW�EHHQ�ZHOO�VXUYH\HG�IRU�QRLVH�DQG�RU�ELRORJLFDO�
GDWD��SDUWLFXODUO\�GXULQJ�ZLQWHU�PRQWKV��1RQHWKHOHVV��QRLVH�QHHGV�WR�EH�D�FRPSRQHQW�RI�WKH�
SODQQLQJ�SURFHVVHV�IRU�03$V��DQG��XOWLPDWHO\��WKHUH�LV�D�QHHG�IRU�D�QHWZRUN�RI�DFRXVWLFDOO\�
TXLHW�DUHDV��7KHUH�ZDV�UHFRJQLWLRQ�WKDW�03$�SURFHVVHV�KDSSHQ�VORZO\²RIWHQ�RYHU�GHFDGHV²
\HW�RWKHU�SURFHVVHV�DQG�SURSRVDOV�IRU�LQGXVWULDOL]DWLRQ�DQG�GHYHORSPHQW�DUH�PRYLQJ�DW�
D�PXFK�PRUH�UDSLG�SDFH��(IIRUWV�IRU�QRLVH�PLWLJDWLRQ�PXVW�WKHUHIRUH�SURFHHG�RQ�D�PXOWL�
SURQJHG�DSSURDFK��
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7RZDUG�D�:RUNVKRS�6WDWHPHQW

7KHUH�ZDV�VRPH�HQWKXVLDVP�LQ�WKH�URRP�IURP�QRQ�JRYHUQPHQW�SDUWLFLSDQWV�WR�GHYHORS�
D�ZRUNVKRS�VWDWHPHQW�RU�VHULHV�RI�UHFRPPHQGDWLRQV�WKDW�ZRXOG�GUDZ�DWWHQWLRQ�WR�WKH�
LVVXH�RI�XQGHUZDWHU�QRLVH��'XULQJ�D�SUHYLRXV�2NHDQRV�ZRUNVKRS��SDUWLFLSDQWV�JHQHUDWHG�
D�ZRUNVKRS�VWDWHPHQW�FDOOLQJ�IRU�D�UHGXFWLRQ�LQ�RFHDQ�QRLVH�IURP�VKLSSLQJ�RI���G%�ZLWKLQ�
WKH�QH[W����\HDUV��DQG�D����G%�UHGXFWLRQ�LQ�WKH�QH[W����\HDUV��ZKLFK�ZDV�HQGRUVHG�E\�PDQ\�
RI�WKH�QRQ�JRYHUQPHQW�SDUWLFLSDQWV��VHH�ZZZ�RNHDQRV�IRXQGDWLRQ�RUJ�DVVHWV�8SORDGV�
6WDWPHQWRI3DUWLFLSDQWV��SGI���7KLV�UHFRPPHQGDWLRQ�KDV�VLQFH�EHHQ�DGRSWHG�E\�D�QXPEHU�RI�
RWKHU�JURXSV��

3DUWLFLSDQWV�PDGH�D�QXPEHU�RI�VXJJHVWLRQV�WKDW�FRXOG�EH�LQFRUSRUDWHG�LQWR�D�ZRUNVKRS�
VWDWHPHQW��,Q�QR�SDUWLFXODU�RUGHU�WKH\�LQFOXGHG�

�� WKH�QHHG�WR�FRQVLGHU�RFHDQ�QRLVH�LQ�HQYLURQPHQWDO�DVVHVVPHQWV�DQG�LQ�PDULQH�SODQQLQJ��
� SURFHVVHV�

�� WKH�QHHG�WR�UHGXFH�DQWKURSRJHQLF�VRXUFHV�RI�QRLVH�WKURXJK�UHJXODWLRQ�DQG�WHFKQRORJ\�

�� WKH�QHHG�WR�KDUPRQL]H�PRQLWRULQJ�HIIRUWV�

�� VXSSRUW�IRU�WKH�LPSOHPHQWDWLRQ�RI�SRUW�LQFHQWLYHV��H�J���UHGXFHG�IHHV�IRU�DFRXVWLFDOO\�� �
� TXLHWHQHG�VKLSV��

�� �WKH�QHHG�IRU�SODQQLQJ�SURFHVVHV�WR�LQFRUSRUDWH�WKH�FXPXODWLYH�HIIHFWV�RI�QRLVH�� �
� JHQHUDWLQJ�SURMHFWV��UDWKHU�WKDQ�RQ�D�SURMHFW�E\�SURMHFW�EDVLV��DQG�

�� WKH�QHHG�IRU�SODQQLQJ�SURFHVVHV�WR�LQFRUSRUDWH�WKH�FXPXODWLYH�HIIHFWV�RI�DQWKURSRJHQLF�QRLVH��
� LQ�FRQFHUW�ZLWK�RWKHU�VWUHVVRUV��SK\VLFDO�GLVWXUEDQFH��WR[LQV��FKDQJHV�LQ�IRRG�VRXUFHV��HWF���

*LYHQ�WKH�WLPH�FRQVWUDLQWV�DW�WKH�GLVFXVVLRQ�VHVVLRQ��LW�ZDV�DJUHHG�WKDW�::)�&DQDGD�
ZRXOG�SUHSDUH�D�VWDWHPHQW�WKDW�LQFRUSRUDWHG�WKHVH�HOHPHQWV�DQG�FLUFXODWH�RYHU�HPDLO�IRU�
DFFHSWDQFH�



2FHDQ�1RLVH�LQ�&DQDGD¶V�3DFL¿F�:RUNVKRS�SDJH ��

ACTION ITEMS 
7KH�SURGXFW�RI�WKHVH�URXQGWDEOH�GLVFXVVLRQV�ZDV�D�OLVW�RI�VKRUW��DQG�
ORQJHU�WHUP�DFWLRQV�IRU�WKH�RFHDQ�QRLVH�FRPPXQLW\�LQ�WKH�UHJLRQ�WR�
HPEUDFH��7KH�DFWLRQV�ZHUH�GULYHQ�E\�WKH�H[SHFWHG�PDVVLYH�LQFUHDVH�
LQ�QRLVH�JHQHUDWLQJ�DFWLYLW\�RQ�WKH�:HVW�&RDVW�E\�VKLSSLQJ��WDQNHU�
WUDI¿F�DQG�FRQWDLQHU�VKLSV���LQGXVWULDO�DFWLYLW\��SRUW�DQG�UHQHZDEOH�
HQHUJ\�GHYHORSPHQW��DQG�RWKHU�VRXUFHV��7KH�JHRJUDSKLF�IRFXV�ZDV�
RQ�WKH�1RUWK�DQG�1RUWK�&HQWUDO�FRDVWV��ZKHUH�WKH�JUHDWHVW�FKDQJHV�LQ�
DQWKURSRJHQLF�QRLVH�DUH�SUHGLFWHG�WR�RFFXU�LQ�WKH�XSFRPLQJ�\HDUV�

6+257�7(50�$&7,216��:,7+,1�6,;�0217+6�

��� 'HYHORS�DQ�DFRXVWLF�EDVHOLQH�±�8VLQJ�H[LVWLQJ�FROOHFWLRQV�RI�GDWD��HVWDEOLVK�WKH�� �
� FXUUHQWO\�NQRZQ�EDVHOLQH�OHYHOV�RI�QRLVH�ZLWK�D�SDUWLFXODU�IRFXV�RQ�WKH�1RUWK�&HQWUDO���
� &RDVW��3RWHQWLDO�GDWD�VRXUFHV�LGHQWL¿HG�LQFOXGH�DXWRQRPRXV�K\GURSKRQHV��-RKQ�)RUG���
� ')2��5RE�:LOOLDPV��8QLYHUVLW\�RI�6W��$QGUHZV���GDWD�FROOHFWLRQ�DV�SDUW�RI�WKH�1DL.XQ��
� :LQG�(QHUJ\�SURMHFW�DQG�-$6&2�UHVHDUFK�

��� *HQHUDWH�SRWHQWLDO�QRLVH�VFHQDULRV�DQG�DQDO\]H�WKHLU�ELRORJLFDO�HIIHFWV�±��L���
� *HQHUDWH�SRWHQWLDO�QRLVH�VFHQDULRV�EDVHG�RQ�WKH�SURSRVHG�DFWLYLWLHV�IRU�WKH�1RUWK�� �
� &RDVW��6RPH�DUHDV�PD\�UHTXLUH�WKH�GHYHORSPHQW�RI�PRGHOV�DW�¿QHU�VFDOHV��::)�&DQDGD��
� WR�LQYHVWLJDWH�����LL��3UHSDUH�DQ�DQDO\VLV�RI�WKH�SRWHQWLDO�ELRORJLFDO�HIIHFWV�RI�WKH�FKDQJHV��
� LQ�QRLVH�OHYHOV�RQ�PDULQH�PDPPDOV�DQG�RWKHU�VHD�OLIH��7KH�DQDO\VLV�ZRXOG�LQFOXGH�VXFK��
� WKLQJV�DV�WKH�PDVNLQJ�RI�PDULQH�PDPPDO�FRPPXQLFDWLRQV�E\�DQWKURSRJHQLF�QRLVH��

� 2YHUOD\�ELRORJLFDO�GLVWULEXWLRQ�PDSV�IRU�PDULQH�PDPPDOV�DQG�RWKHU�VSHFLHV�RQ�QRLVH��
� VXUIDFHV�WR�LOOXVWUDWH�IXWXUH�LPSDFWV�

��� 3URYLGH�WHFKQLFDO�DGYLFH�IRU�QHZ�K\GURSKRQH�QHWZRUNV�±�$W�OHDVW�WZR�QHZ�� �
� K\GURSKRQH�QHWZRUNV�DUH�EHLQJ�VHW�XS�²�WKH�+HLOWVXN�K\GURSKRQH�QHWZRUN�RQ�� �
� WKH�&HQWUDO�&RDVW�DQG�SRWHQWLDO�DGGLWLRQV�WR�&HWDFHDODE�RQ�WKH�1RUWK�&RDVW��5RVV�� �
� &KDSPDQ�RI�WKH�8QLYHUVLW\�RI�9LFWRULD�DQG�5LFKDUG�'HZH\�RI�2FHDQ�1HWZRUNV�&DQDGD�WR��
� SURYLGH�WHFKQLFDO�LQSXW��

��� &RPSOHWH�LQYHQWRU\�RI�K\GURSKRQH�V\VWHPV�±�7KHUH�LV�D�QHHG�WR�FRPSOHWH�WKH���
� PDSSLQJ�DQG�GDWDEDVH�RI�DOO�WKH�K\GURSKRQH�V\VWHPV�DORQJ�WKH�%�&��&RDVW��6FRWW�9HLUV���
� %HDP�5HDFK�0DULQH�6FLHQFH�DQG�6XVWDLQDELOLW\�6FKRRO��
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0(',80��72�/21*�7(50�$&7,216�

��� ,QWHJUDWH�K\GURSKRQH�QHWZRUNV�±�([LVWLQJ�SULYDWH�K\GURSKRQH�QHWZRUNV�QHHG�WR��
� EH�FDOLEUDWHG�DQG�SURWRFROV�QHHG�WR�EH�GHYHORSHG�DQG�VWDQGDUGL]HG�IRU�PHDVXULQJ�� �
� QRLVH��7KLV�ZLOO�PDNH�GDWD�FROOHFWLRQV�DQG�DQDO\VHV�FRPSDUDEOH��2FHDQ�1HWZRUNV�&DQDGD��
� LV�ORRNLQJ�LQWR�JHWWLQJ�VXSSRUW�IRU�FRRUGLQDWLRQ��LQFOXGLQJ�VHWWLQJ�XS�D�WHFKQLFDO�ZRUNLQJ��
� JURXS��5LFKDUG�'HZH\�DQG�5RVV�&KDSPDQ��

��� ,QIRUP�SODFHPHQW�IRU�IXWXUH�K\GURSKRQHV�±�3ODFHPHQW�RI�IXWXUH�K\GURSKRQHV��
� VKRXOG�DGGUHVV�JDSV�LQ�GDWD�FRQYHUJHQFH�DQG�ELRORJLFDO�NQRZOHGJH��7KLV�FDQ�EH�GRQH���
� DIWHU�FRQVLGHULQJ�WKH�GLVWULEXWLRQ�DQG�GHQVLW\�RI�PDULQH�PDPPDOV�DQG�E\�LGHQWLI\LQJ��
� ZKHUH�WKHUH�DUH�JDSV�LQ�WKH�K\GURSKRQH�QHWZRUN��5HFRPPHQGDWLRQV�DUH�WR�EH�PDGH�� �
� EDVHG�RQ�WKH�QHHG�IRU�VSDWLDO�DQG�WHPSRUDO�PDULQH�PDPPDO�GDWD��LQFOXGLQJ��IRU�� �
� H[DPSOH��%URRNV�3HQLQVXOD�RII�WKH�ZHVW�FRDVW�RI�9DQFRXYHU�,VODQG��0RQH\�3RLQW�RQ�WKH��
� &HQWUDO�&RDVW��'L[RQ�(QWUDQFH��DQG�+HFDWH�6WUDLW�

��� 3URYLGH�PDQDJHPHQW�DQG�SROLF\�UHFRPPHQGDWLRQV�IRU�QRLVH�PLWLJDWLRQ�±��
� ,QYHVWLJDWH�DQG�UHVHDUFK�NH\�SROLF\�DQG�PDQDJHPHQW�DSSURDFKHV��LQFOXGLQJ�

� �� 'HVLJQDWLQJ�TXLWH�DUHDV�DQG�HVWDEOLVKLQJ�D�QHWZRUN�RI�DFRXVWLFDOO\�TXLHW�DUHDV�� �
� � �DFRXVWLF�UHIXJHV��

� �� ([DPLQLQJ�SRWHQWLDO�VFHQDULRV�IRU�WUDI¿F�VHSDUDWLRQ�VFKHPHV�VXFK�DV�KDYH�EHHQ�� �
� � XWLOL]HG�E\�6WHOOZDJHQ�%DQN�0DULQH�6DQFWXDU\�RQ�WKH�$WODQWLF�FRDVW�

� �� 5HFRPPHQGLQJ�WDUJHWV�RU�JRDOV�IRU�QRLVH�OHYHOV�LQ�FHUWDLQ�ELRORJLFDOO\�LPSRUWDQW�DUHDV�

� �� ,GHQWLI\LQJ�PHDVXUHV�ZKHUH�QRLVH�OHYHOV�FDQ�EH�UHGXFHG�RU�ZKHUH�QRLVH�OHYHOV�FDQ�DW��
� � OHDVW�EH�SUHYHQWHG�IURP�LQFUHDVLQJ��3RVVLEOH�PHDVXUHV�LQFOXGH�SRUW�LQFHQWLYHV��� �
� � VSHHG�OLPLW�UHGXFWLRQV��DQG�UHURXWLQJ��

� �� 'HYHORSLQJ�0(4�REMHFWLYHV�IRU�DQWKURSRJHQLF�QRLVH��

� �� ,QFRUSRUDWLQJ�QRLVH�LQWR�HQYLURQPHQWDO�DVVHVVPHQW�SURFHVVHV��HVSHFLDOO\�� �
� � FXPXODWLYH�LPSDFWV�RI�PXOWLSOH�SURMHFWV�

��� 3URYLGH�LQSXW�LQWR�UHJLRQDO�03$�QHWZRUN�SODQQLQJ�±�8QGHUZDWHU�VRXQG�DQG��
� WKH�LPSDFWV�RI�DQWKURSRJHQLF�QRLVH�RQ�DOO�PDULQH�OLIH�VKRXOG�EH�FRQVLGHUHG�DV�SDUW�� �
� RI�WKH�RQJRLQJ�03$�QHWZRUN�SODQQLQJ�DQG�FXUUHQW�LQLWLDWLYHV�IRU�03$�HVWDEOLVKPHQW��
� DQG�SODQQLQJ��
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POST-WORKSHOP 
)ROORZLQJ�WKH�ZRUNVKRS��D�VWDWHPHQW�ZDV�FLUFXODWHG�YLD�HPDLO��ZKLFK�
WKH�PDMRULW\�RI�SDUWLFLSDQWV�DJUHHG�ZLWK�

2FHDQ�QRLVH�LV�D�JURZLQJ�FRQFHUQ�DQG�LWV�LPSDFWV�PXVW�EH�
FRQVLGHUHG�LQ�WKH�PDQDJHPHQW�DQG�SODQQLQJ�RI�FXUUHQW�DQG�
IXWXUH�DFWLYLWLHV�LQ�WKH�PDULQH�ZDWHUV�RII�%ULWLVK�&ROXPELD��
7KHUH�LV�D�QHHG�WR�SURWHFW�TXLHW�DUHDV�DQG�UHGXFH�DQWKURSRJHQLF�
QRLVH�OHYHOV��HVSHFLDOO\�LQ�HFRORJLFDOO\�LPSRUWDQW�DUHDV�

$V�ZHOO��SDUWLFLSDQWV�DGGHG�DGGLWLRQDO�GDWD�SRLQWV�WR�D�PDS�WKDW�6FRWW�9HLUV�
�ZZZ�RUFDVRXQG�QHW��PDLQWDLQV��VKRZLQJ�WKH�ORFDWLRQV�RI�YDULRXV�K\GURSKRQHV�DORQJ�WKH�
FRDVW��)LJXUH�����

)LJXUH�����+\GURSKRQH�1HWZRUNV�DQG�UHFRUGLQJ�ORFDWLRQV�RII�WKH�%�&��FRDVW�DQG�DGMDFHQW�8�6�$��ZDWHUV��
FRXUWHV\�RI�ZZZ�RUFDVRXQG�QHW
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::)�3267�:25.6+23�6<1236,6

::)�&DQDGD�ZLOO�FRQWLQXH�LWV�ZRUN�WR�EHWWHU�XQGHUVWDQG�DQG�LPSURYH�PDQDJHPHQW�RI�RFHDQ�
QRLVH�RQ�&DQDGD¶V�3DFL¿F��:H�ZLOO�IROORZ�XS�RQ�D�QXPEHU�RI�WKH�DFWLRQ�LWHPV�WKDW�HPHUJHG�
IURP�WKLV�ZRUNVKRS��SDUWLFXODUO\�WKRVH�WKDW�UHODWH�WR�LQIRUPLQJ�SROLF\�DQG�PDQDJHPHQW�RI�
RFHDQ�QRLVH��

:H�KDYH�EHJXQ�LQYHVWLJDWLQJ�IXUWKHU�PRGHOOLQJ�DQG�VFHQDULR�GHYHORSPHQW��2XU�FROODERUDWLRQ�
ZLWK�VFLHQWLVWV�DQG�UHVHDUFKHUV�LQ�WKLV�¿HOG�ZLOO�JURZ��ZLWK�DQ�DLP�WR�IDFLOLWDWLQJ�WKH�
GHYHORSPHQW�DQG�XVH�RI�NQRZOHGJH�DQG�SURGXFWV�WKDW�FDQ�LQIRUP�DQG�DGYDQFH�QRLVH�
PDQDJHPHQW�LQ�WKH�UHJLRQ��

:H�DUH�ZRUNLQJ�WR�HQVXUH�WKDW�DQWKURSRJHQLF�RFHDQ�QRLVH�LV�D�IDFWRU�FRQVLGHUHG�LQ�
ELRUHJLRQDO�PDULQH�SURWHFWHG�DUHD�QHWZRUN�SODQQLQJ�LQ�%ULWLVK�&ROXPELD��DV�ZHOO�DV�LQ�
PDQDJHPHQW�SODQQLQJ�IRU�H[LVWLQJ�PDULQH�SURWHFWHG�DUHDV��:H�ZLOO�FRQWLQXH�WR�ZRUN�WR�
HQVXUH�WKDW�QRLVH�LV�LGHQWL¿HG�DV�D�SRWHQWLDO�WKUHDW�WR�PDULQH�OLIH��DQG�WKDW�PDULQH�SODQV�
LQFOXGH�VWHSV�WR�DGGUHVV�WKLV�WKUHDW�DQG�HIIHFWLYHO\�PLWLJDWH�LW��7KLV�LV�SDUWLFXODUO\�UHODWHG�WR�
RXU�ZRUN�RQ�PDULQH�SODQQLQJ�LQLWLDWLYHV�VXFK�DV�WKH�3DFL¿F�1RUWK�&RDVW�,QWHJUDWHG�0DULQH�
3ODQQLQJ�$UHD�SODQ��ZZZ�SQFLPD�RUJ���DQG�WKH�0DULQH�3ODQQLQJ�3DUWQHUVKLS�IRU�WKH�1RUWK�
3DFL¿F�&RDVW��KWWS���PDSSRFHDQ�RUJ��

)XUWKHU��ZH�ZLOO�ZRUN�ZLWK�FROOHDJXHV�LQ�&DQDGD��WKH�8QLWHG�6WDWHV��DQG�HOVHZKHUH�WR�EHWWHU�
XQGHUVWDQG�WKH�HPHUJLQJ�UDQJH�RI�WRROV�DQG�SURFHVVHV�DYDLODEOH�WR�PDS�RFHDQ�QRLVH�DQG�
PLWLJDWH�LWV�HIIHFWV��,Q�DGGLWLRQ��ZH�ZLOO�FRQWLQXH�WR�ZRUN�ZLWK�')2�RQ�HVWDEOLVKLQJ�VWDQGDUGV�
IRU�RFHDQ�QRLVH��DQG�ZLOO�H[WHQG�RXU�RXWUHDFK�WR�7UDQVSRUW�&DQDGD�WR�HQJDJH�PRUH�IXOO\�
LQ�DFWLYLWLHV�DLPHG�DW�PLQLPL]LQJ�VKLS�VRXUFH�RFHDQ�QRLVH�E\�WKH�,QWHUQDWLRQDO�0DULWLPH�
2UJDQL]DWLRQ��:H�ZLOO�DOVR�FRQWLQXH�WR�ZRUN�ZLWK�3RUW�0HWUR�9DQFRXYHU�DQG�3ULQFH�5XSHUW�
3RUW�$XWKRULW\��DQG�VXSSRUW�DQG�HQFRXUDJH�SRUW�SURFHGXUHV�DQG�LQFHQWLYHV�IRU�TXLHWLQJ�DUHDV�
DQG�VKLSV��

2QH�RI�WKH�DFWLRQV�ZH�WRRN�LPPHGLDWHO\�IROORZLQJ�WKH�ZRUNVKRS�UHODWHV�WR�RFHDQ�QRLVH�IURP�
PLOLWDU\�DFWLYLWLHV��6HYHQ�&DQDGLDQ�(1*2V�LQFOXGLQJ�::)��DVNHG�IRU�D�SURKLELWLRQ�RQ�
PLOLWDU\�WHVWLQJ�DFWLYLWLHV�LQ�NLOOHU�ZKDOH�FULWLFDO�KDELWDW�LQ�WKH�6DOLVK�6HD��EHFDXVH�RI�FRQFHUQV�
DERXW�XQGHUZDWHU�QRLVH�IURP�PLOLWDU\�VRQDU�DQG�H[SORVLRQV�DIWHU�D�ERXW�RI�QDYDO�H[HUFLVHV��
8�6��JURXSV�VHQW�D�VLPLODU�OHWWHU�WR�WKH�8�6��VHFUHWDU\�RI�WKH�QDY\�

,Q�DGGLWLRQ��ZH�ZLOO�ZRUN�ZLWK�RWKHUV�WR�KHOS�SURPRWH�JUHDWHU�SXEOLF�DZDUHQHVV�RI�WKH�LVVXH�
RI�RFHDQ�QRLVH��IDFLOLWDWH�GLVFXVVLRQ��DQG�LPSOHPHQW�RWKHU�SULRULW\�DFWLRQV�LGHQWL¿HG�DW�WKH�
ZRUNVKRS��:H�DUH�HQFRXUDJHG�E\�WKH�FROODERUDWLRQV�WR�EH�OHG�E\�RWKHUV�WKDW�ZHUH�VSDZQHG�DW�
WKLV�ZRUNVKRS��SDUWLFXODUO\�RQ�LQWHJUDWLQJ�K\GURSKRQH�QHWZRUNV��SURWRFROV��DQG�VWDQGDUGV��
PDNLQJ�GDWD�FROOHFWLRQV�FRQVLVWHQW�DQG�FRPSDUDEOH��DQG�PRQLWRULQJ�DQG�DGGUHVVLQJ�JDSV�LQ�
GDWD�FROOHFWLRQ��:H�ZLOO�VXSSRUW��ZKHUH�SRVVLEOH��WKHVH�DQG�RWKHU�HIIRUWV��LQFOXGLQJ�UHVHDUFK�
WKDW�VHHNV�WR�REWDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�SRWHQWLDO�LPSDFWV�RQ�QRQ�PDULQH�PDPPDO�
VSHFLHV�VXFK�DV�¿VK�DQG�LQYHUWHEUDWHV�

:H�DQWLFLSDWH�WKDW�ZLWKLQ�WKH�QH[W�WZR�\HDUV��DV�RXU�ZRUN�RQ�RFHDQ�QRLVH�GHYHORSV��WKHUH�ZLOO�
EH�DQRWKHU�RSSRUWXQLW\�WR�FRQYHQH�D�VHFRQG�ZRUNVKRS�WR�IXUWKHU�PDQ\�DVSHFWV�UHODWHG�WR�
DQWKURSRJHQLF�RFHDQ�QRLVH��DQG�LWV�HIIHFWV�DQG�PDQDJHPHQW�WKDW�DUH�UHOHYDQW�WR�WKLV�UHJLRQ��
DQG�WR�FROOHFWLYHO\�PRYH�WKLV�DJHQGD�IRUZDUG�
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LIST OF WORKSHOP 
PARTICIPANTS 

An asterisk (*) indicates 
participants who made 

presentations 

+XVVHLQ�$OLGLQD
6HQLRU�2I¿FHU��0DULQH�6FLHQFH�	�3ODQQLQJ��
::)�&DQDGD
ZZZ�ZZI�FD

0LNH�$PEDFK
1RUWK�&RDVW�3URJUDP�0DQDJHU��
::)�&DQDGD
ZZZ�ZZI�FD

/DQFH�%DUUHWW�/HQQDUG
+HDG��&HWDFHDQ�5HVHDUFK�3URJUDP��
9DQFRXYHU�$TXDULXP
ZZ�YDQDTXD�RUJ�DFW�UHVHDUFK�FHWDFHDQV

-HQQ\�%URZQ
'LUHFWRU��&RQVHUYDWLRQ�3URJUDPV��
71&�&DQDGD
ZZZ�QDWXUHFRQVHUYDQF\�FD

'LDQD�&KDQ
&RQVHUYDWLRQ�%LRORJLVW��3DFL¿F�:LOG
ZZZ�SDFL¿FZLOG�RUJ

5RVV�&KDSPDQ
3URIHVVRU��8QLYHUVLW\�RI�9LFWRULD
ZZZ�QHSWXQHFDQDGD�FD

3DXO�&RWWUHOO
3DFL¿F�0DULQH�0DPPDO�&RRUGLQDWRU��
)LVKHULHV�DQG�2FHDQV�&DQDGD
ZZZ�GIR�PSR�JF�FD

6DULND�&XOOLV�6X]XNL
*UDGXDWH�VWXGHQW��8QLYHUVLW\�RI�<RUN��8�.�
ZZZ�VDULNDFXOOLVVX]XNL�FRP

+HDWKHU�'DQLHOVRQ
2FHDQV�3ROLF\�$GYLVHRU��
2FHDQV�3ODQQLQJ�	�3ROLF\��)LVKHULHV�DQG�
2FHDQV�&DQDGD��2WWDZD�
ZZZ�GIR�PSR�JF�FD

'DUUHOO�'HVMDUGLQ
'LUHFWRU��6XVWDLQDEOH�'HYHORSPHQW��
3RUW�0HWUR�9DQFRXYHU
ZZZ�SRUWPHWURYDQFRXYHU�FRP

5LFKDUG�'HZH\
$VVRFLDWH�'LUHFWRU��5HVHDUFK��
9(186�2FHDQ�2EVHUYDWRU\
ZZZ�YHQXV�XYLF�FD

$ODQ�'RODQ
3ULQFLSDO��$ODQ�'RODQ�DQG�$VVRFLDWHV
ZZZ�DODQGRODQ�FRP

&KULVWLQH�(UEH
'LUHFWRU��&HQWUH�IRU�0DULQH�6FLHQFH�DQG�
7HFKQRORJ\��
&XUWLQ�8QLYHUVLW\��3HUWK��:HVWHUQ�$XVWUDOLD
ZZZ�DTXDWLFDFRXVWLFDUFKLYH�FRP

2OJD�)LODWRYD
)DFXOW\�RI�%LRORJ\��0RVFRZ�6WDWH�8QLYHUVLW\
ZZZ�UXVVLDQRUFD�FRP

-RKQ�)RUG
+HDG��&HWDFHDQ�5HVHDUFK�3URJUDP��
3DFL¿F�%LRORJLFDO�6WDWLRQ��
)LVKHULHV�DQG�2FHDQV�&DQDGD��1DQDLPR
ZZZ�GIR�PSR�JF�FD

-HII�*RRG\HDU
3UHVLGHQW��$XURUD�(QYLURQPHQWDO�5HVHDUFK

'DYLG�*RUGRQ
6HQLRU�(QYLURQPHQWDO�3URJUDP�2I¿FHU��
0DUJDUHW�$��&DUJLOO�)RXQGDWLRQ
ZZZ�PDFIRXQGDWLRQ�RUJ

/HLOD�+DWFK
0DULQH�(FRORJLVW��6WHOOZDJHQ�%DQN�0DULQH�
6DQFWXDU\
ZZZ�VW�QPIV�QRDD�JRY�FHWVRXQG�DQG�ZZZ�
VWHOOZDJHQ�QRDD�JRY

.DWK\�+HLVH
5HVHDUFK�$VVRFLDWH��9DQFRXYHU�$TXDULXP
KWWS���ZZZ�YDQDTXD�RUJ�DFW�UHVHDUFK�
FHWDFHDQV

-RKQ�+LOGHEUDQG
6FULSSV�,QVWLWXWLRQ�RI�2FHDQRJUDSK\��
8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�'LHJR
KWWS���FHWXV�XFVG�HGX�SUR¿OHB
-RKQ+LOGHEUDQG�KWPO

0LFKDHO�-DVQ\
6HQLRU�3ROLF\�$QDO\VW��15'&
KWWS���VZLWFKERDUG�QUGF�RUJ�EORJV�PMDVQ\
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LIST OF WORKSHOP 
PARTICIPANTS 

An asterisk (*) indicates 
participants who made 

presentations 

)UDQFLV�-XDQHV
3URIHVVRU��%LRORJ\�'HSDUWPHQW��
8QLYHUVLW\�RI�9LFWRULD
KWWS���ZHE�XYLF�FD�ELRORJ\�SHRSOH�
IDFSDJHV�MXDQHV�SKS

.LP�.HVNLQHQ
(QYLURQPHQWDO�&RRUGLQDWRU��
3RUW�RI�9DQFRXYHU
ZZZ�SRUWPHWURYDQFRXYHU�FRP

,DQ�0F$OOLVWHU
3DFL¿F�:LOG
ZZZ�SDFL¿FZLOG�RUJ

/LQGD�1LFKRO
5HVHDUFK�%LRORJLVW��&RQVHUYDWLRQ�%LRORJ\��
)LVKHULHV�DQG�2FHDQV�&DQDGD
ZZZ�GIR�PSR�JF�FD

/LQGD�1RZODQ
'LUHFWRU��3DFL¿F�&RQVHUYDWLRQ��::)�&DQDGD
ZZZ�ZZI�FD

-DVRQ�6FKHUU
0DQDJHU�(QYLURQPHQWDO�6XVWDLQDELOLW\��
3ULQFH�5XSHUW�3RUW�$XWKRULW\�
ZZZ�UXSHUWSRUW�FRP

'DQLHOOH�6PLWK
'HSDUWPHQW�RI�1DWLRQDO�'HIHQFH
ZZZ�IRUFHV�JF�FD

-R�6PLWK
6FLHQFH�$GYLVRU��0DULQH�3ODQQLQJ�
3DUWQHUVKLS�IRU�WKH�1RUWK�3DFL¿F��0D33�
KWWS���PDSSRFHDQ�RUJ

3DXO�6SRQJ
'LUHFWRU��3DFL¿F�2UFD�6RFLHW\��2UFD/DE
ZZZ�RUFDODE�RUJ

0LNH�6WRQHPDQ
6HQLRU�$GYLVRU��(FRV\VWHP�6FLHQFH
)LVKHULHV�DQG�2FHDQV�&DQDGD��2WWDZD
ZZZ�GIR�PSR�JF�FD

+HOHQD�6\PRQGV
'LUHFWRU��3DFL¿F�2UFD�6RFLHW\��2UFD/DE
ZZZ�RUFDODE�RUJ

'RPLQLF�7ROOLWW
6058�/WG�
ZZZ�VPUX�VW�DQG�DF�XN

7RPDV�7RPDVFLN
1DWLRQDO�6FLHQFH�$GYLVRU��
3DUNV�&DQDGD�$JHQF\
ZZZ�SF�JF�FD

6FRWW�9HLUV
3UHVLGHQW��%HDP�5HDFK�0DULQH�6FLHQFH�
DQG�6XVWDLQDELOLW\�6FKRRO
ZZZ�RUFDVRXQG�QHW

/LQG\�:HLOJDUW
5HVHDUFK�$VVRFLDWH��'DOKRXVLH�8QLYHUVLW\�
DQG�5HVHDUFK�$GYLVRU��2NHDQRV�)RXQGDWLRQ
ZZZ�RNHDQRV�IRXQGDWLRQ�RUJ

5RE�:LOOLDPV
5HVHDUFK�)HOORZ��8QLYHUVLW\�RI�6W��$QGUHZV
ZZZ�RFHDQVLQLWLDWLYH�RUJ

'RXJ�:LOVRQ
$FRXVWLF�2FHDQRJUDSKHU��
,PDJHQH[�7HFKQRORJ\�&RUS�
ZZZ�LPDJHQH[�FRP

7RQ\D�:LPPHU
6SHFLHV�&RQVHUYDWLRQ�0DQDJHU��
::)�&DQDGD
ZZZ�ZZI�FD

-DQLH�:UD\
7KH�1RUWK�&RDVW�&HWDFHDQ�6RFLHW\
ZZZ�IRUZKDOHV�RUJ

+DUDOG�<XUN
%HKDYLRXUDO�(FRORJLVW��0DULQH�0DPPDO�
$FRXVWLFV�5HVHDUFKHU��

:25.6+23�6833257

6HOLQD�$JED\DQL
*,6�&RQVHUYDWLRQ�$QDO\VW��::)�&DQDGD

%HQ�$UVHQDXOW
6WXGHQW��8QLYHUVLW\�RI�9LFWRULD��/DZ�6FKRRO

5RPLO\�&DYDQDXJK
3ULQFLSDO��5�&DYDQDXJK�	�$VVRFLDWHV�,QF�

-XOLH�%HWK�0F&DUWK\
,QGHSHQGHQW�



::)�&DQDGD
3DFL¿F�5HJLRQ

�����±�����*UDQYLOOH�6WUHHW�
9DQFRXYHU��%ULWLVK�&ROXPELD

&DQDGD��9�&��7�

)RU�PRUH�LQIRUPDWLRQ�
�7HO��������������

ZZI�FD

�������3DQGD�V\PERO�::)�:RUOG�:LGH�)XQG�)RU�1DWXUH��IRUPHUO\�NQRZQ�DV�:RUOG�:LOGOLIH�)XQG��
��³::)´�DQG�³OLYLQJ�SODQHW´�DUH�::)�5HJLVWHUHG�7UDGHPDUNV�


