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�$Q�RQJRLQJ� UHSRUW� VHULHV�� FRYHULQJ�FRPSRQHQWV�RI� WKH�:DLUHZD�5HVHDUFK�3URJUDPPH��KDV�EHHQ�

LQLWLDWHG� LQ� RUGHU� WR� SUHVHQW� SUHOLPLQDU\� UHVHDUFK� ILQGLQJV� GLUHFWO\� WR� NH\� VWDNHKROGHUV�� � 7KH�
LQWHQWLRQ�LV�WKDW�WKH�GDWD��ZLWK�EULHI�LQWHUSUHWDWLRQ��FDQ�EH�XVHG�E\�PDQDJHUV��HQYLURQPHQWDO�JURXSV�
DQG�XVHUV�RI�UHVRXUFHV�WR�DGGUHVV�VSHFLILF�TXHVWLRQV�WKDW�PD\�UHTXLUH�XUJHQW�DWWHQWLRQ�RU�PD\�IDOO�
RXWVLGH�WKH�VFRSH�RI�IRUPDO�SXEOLFDWLRQV����
:H� DQWLFLSDWH� WKDW� SURYLGLQJ� DFFHVV� WR� HQYLURQPHQWDO� GDWD� ZLOO� IRVWHU� D� FROODERUDWLYH� SUREOHP�
VROYLQJ� DSSURDFK� WKURXJK� WKH� VKDULQJ� RI� ERWK� ,QWHJUDWHG� &DWFKPHQW� 0DQDJHPHQW� DQG� SULYDWHO\�
FROOHFWHG�LQIRUPDWLRQ���:KHUH�DSSURSULDWH��WKH�LQIRUPDWLRQ�ZLOO�DOVR�EH�SUHVHQWHG�WR�VWDNHKROGHUV�
WKURXJK� IROORZ�XS� PHHWLQJV� GHVLJQHG� WR� HQFRXUDJH� IHHGEDFN�� GLVFXVVLRQ� DQG� FRRUGLQDWLRQ� RI�
UHVHDUFK�REMHFWLYHV���

�
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6XPPDU\�
7KH�EHGURFN�RI� WKH�:DLUHZD�FDWFKPHQW�FRPSULVHV�EDVDOWLF�YROFDQLF�URFNV�RI� WKH�0W�
+HUEHUW�� $NDURD�� DQG� ’LDPRQG� +DUERXU� 9ROFDQLF� *URXSV�� /RHVV� GHULYHG� IURP�
JUH\ZDFNH�VRXUFH�URFNV��UHZRUNHG�ORHVV�DQG�PL[HG�YROFDQLF�ORHVV�FROOXYLXP�PDQWOHV�
WKH�PLG�DQG�ORZHU�VORSHV�RI�WKH�FDWFKPHQW��
7KH�FRPSOH[�VRLO�SDUHQW�PDWHULDO�FRPSRVLWLRQ�UHIOHFWV�WKH�YDULDWLRQ�LQ�EDVHPHQW�URFN�
W\SH��UHWHQWLRQ�RI�ORHVV�RQ�VORSHV��DQG�WKH�PL[LQJ�RI�EDVDOWLF�FROOXYLXP�DQG�UHZRUNHG�
ORHVV��6RLO�SDUHQW�PDWHULDOV�UDQJH�IURP�SULPDU\�ORHVV��ORHVV�FROOXYLXP��ZHDWKHUHG�LQ�
VLWX�EDVDOWLF�EHGURFN��PL[HG�ORHVV�YROFDQLF�DQG�YROFDQLF�ORHVV�FROOXYLXP��DQG�OLPLWHG�
DUHDV� RI� DOOXYLXP� IURP� UHZRUNHG� ORHVV� DQG� EDVDOWLF� URFNV�� *UH\ZDFNH� JUDYHOV� DQG�
VDQGV�IRUP�WKH�ORZ�HOHYDWLRQ�FDWFKPHQW�SHULPHWHU�LQ�WKH�VHDZDUG�VRXWKZHVW��
5HSUHVHQWDWLYH�DQDO\VHV�RI�WKH�PDLQ�EDVDOWLF�YROFDQLF�EHGURFN�JURXSV�LQGLFDWH�WKDW�RQ�
D������WRWDO�DQK\GURXV�EDVLV�3�2�� OHYHOV�UDQJH�IURP������WR��������,Q�FRPSDULVRQ��
HTXLYDOHQW�3�2��OHYHOV�IRU�WKH�PRUH�DFLGLF�JUH\ZDFNH�URFNV��WKH�SULPDU\�VRXUFH�RI�WKH�
ORHVV�GHSRVLWV�LQ�WKH�FDWFKPHQW��UDQJH�IURP�RQO\�����WR�������
%DVDOWLF� VRLO� SDUHQW�PDWHULDOV� DQG� SDUHQW�PDWHULDOV� GRPLQDWHG� E\� EDVDOWLF� FROOXYLXP�
KDYH�EHWZHHQ���DQG���WLPHV�PRUH�WRWDO�3�DQG�HOHPHQWDO�3�WKDQ�WKH�JUH\ZDFNH�GHULYHG�
ORHVV�GRPLQDWHG�VRLO�SDUHQW�PDWHULDOV��7KH�OHVV�VLJQLILFDQW�GLIIHUHQFH�REVHUYHG�IRU�$K�
KRUL]RQV������DQG�����WLPHV�UHVSHFWLYHO\��FRXOG�EH�GXH�WR�IHUWLOLVHU�DGGLWLRQV��
7KH�UHODWLYH�FRQWULEXWLRQ�RI�VHGLPHQW�DQG�UXQ�RII�IURP�WKHVH�YDULDEOH�OLWKRORJLHV�DQG�
VRLO�SDUHQW�PDWHULDOV�FRXOG�EH�IXUWKHU�LQYHVWLJDWHG��
,QWURGXFWLRQ�
7KLV�UHSRUW�LV�SDUW�RI�D�ODUJHU�VWXG\�WR�LGHQWLI\�WKH�PDLQ�VRXUFHV�RI�SKRVSKRUXV�LQ�/DNH�
:DLUHZD���
/DNH� :DLUHZD� LV� D� FRDVWDO� ODNH� ZKLFK� RFFXSLHV� WKH� ORZHU� SDUW� RI� WKH� /LWWOH� 5LYHU�
YDOOH\� LQ� WKH� VRXWKHDVW� RI� %DQNV� 3HQLQVXOD�� 7KH� /LWWOH� 5LYHU� FDWFKPHQW� FRYHUV�
DSSUR[LPDWHO\� ���� NP�� DQG� OLHV� DORQJ� D� 1(�6:� D[LV�� ,W� LV� VKDSHG� OLNH� DQ�
DPSKLWKHDWUH��QDUURZLQJ�DW�WKH�VHDZDUG�HQG�ZKHUH�LW�LV�LPSRXQGHG�E\�WKH�QRUWKHDVWHUQ�
H[WHQVLRQ�RI�WKH�.DLWRUHWH�EDUULHU�µVSLW¶��6RRQV�HW�DO���������6RRQV���������
7KH�FDWFKPHQW�LV�ERXQGHG�E\�VWHHS�WR�YHU\�VWHHS�KLOO�VORSHV�RI�WKH�GLVVHFWHG�$NDURD�
9ROFDQR�� �6HZHOO�HW�DO��������(OHYDWLRQ� UDQJHV� IURP�QHDU� VHD� OHYHO� WR�����P�RQ�0W�
6LQFODLU�� $YHUDJH� UDLQIDOO� YDULHV� IURP� ���� PP� DW� %LUGOLQJV� )ODW� LQFUHDVLQJ� WR� �����
PP� LQ� WKH� 2NXWL� 9DOOH\� DQG� DSSUR[LPDWHO\� ����� PP� LQ� WKH� KHDGV� RI� WKH� ZHVWHUQ�
YDOOH\V��1HZ�=HDODQG�0HWHRURORJLFDO�6HUYLFH��������
7KH�SRWHQWLDO�SULPDU\�VRXUFHV�RI�SKRVSKRUXV�WR�WKH�ODNH�LQFOXGH��

��� %HGURFN���WKH�EDVDOWLF�YROFDQLF�URFNV�RI�WKH�0W�+HUEHUW��$NDURD��DQG�’LDPRQG�
+DUERXU�9ROFDQLF�*URXSV��

��� 6RLO�SDUHQW�PDWHULDOV�IURP�ZHDWKHUHG�LQVLWX�EHGURFN�$1’�ORHVV�GHULYHG�IURP�
JUH\ZDFNH�SDUHQW�URFNV��

��� 7KH�DSSOLFDWLRQ�RI�SKRVSKDWLF�IHUWLOLVHU���
��� 1XWULHQW�F\FOLQJ�WKURXJK�WKH�HFRV\VWHP�DQG�HURVLRQ�GHSRVLWLRQ�RI�SDUWLFXODWH�3�

LQWR�WKH�ODNH��
�
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%HGURFN�PDWHULDOV�
7KH� EDVHPHQW� URFNV� RI� WKH� FDWFKPHQW� FRPSULVH� SUHGRPLQDQWO\� ODYD� IORZV� DQG�
S\URFODVWLF� GHSRVLWV�� ZLWK� PLQRU� GLNHV� DQG� SOXJV� RI� WKH� 0W� +HUEHUW�� $NDURD�� DQG�
’LDPRQG� +DUERXU� 9ROFDQLF� *URXSV� �6HZHOO� HW� DO� ������ ������ 6HZHOO� 	� :HDYHU�
�������7KHVH�YROFDQLF�URFNV�DUH�GRPLQDQWO\�RI�PLOGO\�DONDOLF�WR�WUDQVLWLRQDO�WKHOHLLWLF�
FKHPLVWU\��DQG�ZRXOG�EH�ODEHOOHG�DV�µEDVDOWLF¶�LQ�D�JHQHUDO�VHQVH��
7KH� ROGHU� 0W� +HUEHUW� 9ROFDQLF� *URXS� URFNV�� ��������� 0� \HDUV� ROG��� FURSRXW� LQ� WKH�
ZHVWHUQ�FDWFKPHQW��7KH\� LQWHUVHFW� WKH�ZHVWHUQ� VKRUHOLQH�DW�DSSUR[�0����������DQG�
RFFXS\�WKH�ORZHU�ô�RI�WKH�VORSH�WKURXJK�WR�WKH�PDLQ�VSXU�EHWZHHQ�2SXDNRX�–�+LXLND�
DQG�+XNDKXND�7XURD�VWUHDPV��)LJXUH�����
7KH�0W�+HUEHUW�9ROFDQLF�*URXS�URFNV�FRQVLVW�RI��
2UWRQ�%UDGOH\�)RUPDWLRQ��KR��

.QREE\� DQG� FROXPQDU� MRLQWHG�� EODFN�� S\UR[HQH�ROLYLQH–SODJLRFODVH� SK\ULF�� DQG�
DSK\ULWLF� KDZDLLWH��� 6XERUGLQDWH� S\UR[HQH�ROLYLQH–SODJLRFODVH� SK\ULF� EDVDOW��
,QWHUEHGGHG� \HOORZ�EURZQ�� PDVVLYH� WR� VWUDWLILHG� YROFDQLF� EUHFFLD�� ODSLOOL� WXII� DQG�
ILQH�WXII��

2YHUODLQ�E\�WKH�3RUW�/HY\�)RUPDWLRQ��KS��
&ROXPQDU� MRLQWHG��JUH\�EODFN��DSK\ULF�KDZDLLWH� ODYD�IORZV�DQG�IHHGHU�GLNHV��/HVV�
FRPPRQ� ROLYLQH�SK\ULF� EDVDOW� DQG� SODJLRFODVH�SK\ULF� PXJHDULWH�� 5HG�EURZQ�
PDVVLYH�WXII�DJJORPHUDWH�DQG�ZHOGHG�WXII��

7KH�RYHUO\LQJ�$NDURD�9ROFDQLF�*URXS�URFNV����������0�\HDUV��FURS�RXW�LQ�WKH�QRUWK��
HDVW��ZHVW�DQG�VRXWKHUQ�UHJLRQV�RI�WKH�FDWFKPHQW��7KH�VN\OLQH�ULGJH�WR�WKH�QRUWK�DQG�
WKH� XSSHU� ó� RI� WKH� QRUWKZHVWHUQ� ERXQGDU\� VORSHV� DUH� IRUPHG� IURP� WKH� \RXQJHU� 0W�
6LQFODLU�DQG�7H�2ND�)RUPDWLRQV�RI�WKH�$NDURD�9ROFDQLF�*URXS�URFNV��
7KH�$NDURD�9ROFDQLF�*URXS�URFNV�FRQVLVW�RI��
)UHQFK�+LOO�)RUPDWLRQ��DI��

7KH� QRUWKHDVW� WR� VRXWKZHVWHUQ� KDOI� RI� WKH� FDWFKPHQW� LV� IRUPHG� RQ� )UHQFK� +LOO�
)RUPDWLRQ� URFNV�� 7KLV� IRUPDWLRQ� LV� FRPSRVHG� RI� EOXH�EODFN�� PHGLXP� WR� ILQH�
JUDLQHG��FOLQRS\UR[LQH�ROLYLQH�SODJLRFODVH�SK\ULF�DQG�DSK\ULF�KDZDLWWH�ODYD�IORZV��
0LQRU�EDVDOW��PXJHDULWH��EHQPRUHLWH�DQG�WUDFK\WH��7XII��DJJORPHUDWH��UDGLDO�GLNHV��
HQGRJHQRXV�GRPHV�DQG�EXULHG�WXII�FRQHV��

0W�6LQFODLU�)RUPDWLRQ��DP��
7KH�QRUWKZHVWHUQ�VN\OLQH�VORSHV�DUH�IRUPHG�IURP�WKH�\RXQJHU�0W�6LQFODLU�DQG�7H�
2ND� )RUPDWLRQV�� 7KH� 0W� 6LQFODLU� IRUPDWLRQ� FRPSULVHV� FROXPQDU� MRLQWHG�� EOXH�
EODFN��PHGLXP�JUDLQHG��SODJLRFODVH��S\UR[HQH�ROLYLQH�SK\ULF�DQG�DSK\ULF�KDZDLWWH�
ODYD�IORZV�DQG�D�IHHGHU�GLNHV��

7H�2ND�)RUPDWLRQ��DH��
)ORZ�EDQGHG��EOXH�JUH\�WR�EODFN��ILQH�JUDLQHG��DSK\ULF�KDZDLWWH�DQG�EDVDOW�ODYD�
IORZV��0LQRU�VFRULDFHRXV�WXII�DJJORPHUDWH�DQG�EHQPRULWH��

�
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��LJQHRXV�URFNV�FRQWDLQLQJ�UHODWLYHO\�ODUJH�FU\VWDOV�VHW�LQ�D�ILQHU�JUDLQHG�JURXQGPDVVV�
��ILQH�JUDLQHG�LQWHUPHGLDWH�YROFDQLF�LJQHRXV�URFN�
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)LJXUH����*HRORJ\�RI�ODNH�:DLUHZD�FDWFKPHQW��IURP�6HZHOO�HW�DO��������

7KH� ’LDPRQG� +DUERXU� 9ROFDQLF� *URXS� URFNV� ������ WR� ���� 0� \HDUV�� RXWFURS� LQ�
UHVWULFWHG� DUHDV� LQ� WKH� :DLUHZD� FDWFKPHQW�� 6WRGGDUW� %DVDOW� FDSV� 7ULJ� 66�
�1������������7KH�’LDPRQG�+DUERXU�9ROFDQLF�*URXS�FRQVLVWV�RI��
6WRGGDUW�%DVDOW��GV��

&ROXPQDU�MRLQWHG��JUH\�WR�EODFN��ROLYLQH�S\UR[HQH�SK\ULF�EDVDQLWH�WR�KDZDLLWH�
ODYD�IORZV�DQG�YHW�SOXJV���
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:KROH�URFN�FKHPLVWU\�RI�WKH�EDVHPHQW�URFNV�
5HSUHVHQWDWLYH� DQDO\VHV� RI� WKH� PDLQ� YROFDQLF� EHGURFN� JURXSV� DUH� JLYHQ� LQ� 7DEOH� ���
�IURP�6HZHOO�	�:HDYHU��������6DPSOHV������������� DQG����DUH� UHSUHVHQWDWLYH�RI� WKH�
URFNV�RXWFURSSLQJ�LQ�WKH�:DLUHZD�FDWFKPHQW���2Q�D������WRWDO�DQK\GURXV�EDVLV�3�2��
OHYHOV�UDQJH�IURP������WR��������7KHVH�OHYHOV�ZRXOG�EH�FRQVLGHUHG�µQRUPDO¶�IRU�EDVLF�
YROFDQLF� URFNV� ZLWK� DQ� DEXQGDQFH� RI� IHUURPDJQHVLXP� PLQHUDOV�� )RU� FRPSDULVRQ��
HTXLYDOHQW�3�2��OHYHOV�IRU�WKH�VLJQLILFDQWO\�PRUH�TXDUW]�ULFK�1HZ�=HDODQG�JUH\ZDFNH�
URFNV��WKH�SULPDU\�VRXUFH�RI�WKH�ORHVV�GHSRVLWV�LQ�WKH�FDWFKPHQW��UDQJH�IURP�RQO\�����
WR�������’LFNVRQ���������
�

�

7DEOH����5HSUHVHQWDWLYH�ZKROH�URFN�PDMRU�HOHPHQW�DQDO\VHV��IURP�6HZHOO�	�:HDYHU�
������
�
4XDWHUQDU\�’HSRVLWV�
8SSHU� 4XDWHUQDU\� GHSRVLWV� RI� WKH� &KULVWFKXUFK� )RUPDWLRQ� FRQVLVW� RI� ORHVV� DQG�
YROFDQLF�GHULYHG�VHGLPHQWV��7KH�PDLQ�UHJROLWK�W\SHV�UHFRJQLVHG�DUH���

��� SULPDU\�ORHVV��
��� ORHVV�FROOXYLXP�������YROFDQLF�FRPSRQHQW���
��� PL[HG�GHSRVLWV�RI�ORHVV�FROOXYLXP�DQG�YROFDQLF�FROOXYLXP��
��� YROFDQLF�FROOXYLXP�DQG�DOOXYLXP�������ORHVV�FRPSRQHQW���
��� UHVLGXDO��YROFDQLF��UHJROLWKV��7UDQJPDU�	�&XWOHU��������

7KH�VLPSOLILHG�GLVWULEXWLRQ�RI�µORHVV¶����DQG���DERYH���DQG�YDOOH\�ILOO�GHSRVLWV����DQG�
���DUH�VKRZQ�LQ�)LJXUH�����
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) LJXUH� � �� 6LPSOLILHG� VRLO� SDUHQW� PDWHULDO� PDS� RI� %DQNV� 3HQLQVXOD�� IURP� 6HZHOO� 	 �
: HDYHU��� � � � � ��

�

7KH�YDOOH\ �ILOO�GHSRVLWV��) LJXUH�� ��FRPSULVH�µYDOOH\ �ILOO�VORSH�ZDVK�GHSRVLWV¶��F���VDOLQH�
VDQGV�� VLOW� DQG� SHDW� �FKS�� DW� WKH� KHDG� RI� WKH� ODNH�� DQG� EHDFK� JUDYHO� �FKJ�� GHSRVLWV�
LPSRXQGLQJ�WKH�VHDZDUG�RXWOHW�DW�%LUGOLQJV�) ODW��

�


