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�� ,QWURGXFWLRQ� ��
�� 0HWKRGV� ��
�� 5HVXOWV� ��
���� &RYHUDJH� ��
���� $EXQGDQFH�DQG�GLVWULEXWLRQ�RI�LQWURGXFHG�JHHVH� ��

������ &DQDGD�*RRVH� ��
������ *UH\ODJ�*RRVH� ��
������ %DUQDFOH�*RRVH� ���
������ (J\SWLDQ�*RRVH� ���
������ 6QRZ�*RRVH� ���
������ %DU�+HDGHG�*RRVH� ���
������ 3LQN�IRRWHG�*RRVH� ���
������ (PSHURU�*RRVH� ���
������ 6ZDQ�*RRVH� ���
�������8QLGHQWLILHG�*RRVH� ���
�������'DUN�EHOOLHG�%UHQW�*RRVH� ���
�������:KLWH�IURQWHG�*RRVH� ���
�������5HG�EUHDVWHG�*RRVH� ���
�������/HVVHU�:KLWH�IURQWHG�*RRVH� ���
�������%HDQ�*RRVH� ���
�������+\EULG�JHHVH� ���
�������'RPHVWLF�JHHVH� ���

�� 'LVFXVVLRQ� ���
���� &DQDGD�*RRVH� ���
���� *UH\ODJ�*RRVH� ���
���� 2WKHU�VSHFLHV�DQG�K\EULGV� ���
�� 5HFRPPHQGDWLRQV� ���
�� $FNQRZOHGJHPHQWV� ���
�� 5HIHUHQFHV� ���
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6800$5<�
'XULQJ������D�VXUYH\�RI�QDWXUDOLVHG�JHHVH�ZDV�FDUULHG�RXW� LQ�%ULWDLQ��7KH�VXUYH\�IRFXVHG�SULPDULO\�RQ�&DQDGD�
*RRVH� DQG� UH�HVWDEOLVKHG� *UH\ODJ� *RRVH�� EXW� DOVR� LQFOXGHG� DOO� RWKHU� VSHFLHV� RI� LQWURGXFHG� JHHVH�� LQFOXGLQJ�
HVFDSHV��H[RWLFV�DQG�K\EULGV��
7KH�PDLQ�DLPV�RI�WKH�VXUYH\�ZHUH�WR�DVVHVV�WKH�SRSXODWLRQ�VL]H�DQG�GLVWULEXWLRQ�DQG�WR�DVVHVV�SURGXFWLYLW\�GXULQJ�
�����LQ�WKHVH�SRSXODWLRQV��
7KH� VXUYH\� XVHG� D� VLWH�EDVHG� DSSURDFK� WR� VXUYH\� PRXOW� VLWHV� EHWZHHQ� ��� -XQH� DQG� ��� -XO\� ������ 9ROXQWHHU�
FRXQWHUV�ZHUH�DVNHG�WR�VXUYH\�WKH�VLWHV�WKH\�UHJXODUO\�PRQLWRUHG�DV�SDUW�RI�WKH�:HWODQG�%LUG�6XUYH\��:H%6���DV�
ZHOO�DV�DQ\�DGGLWLRQDO�VLWHV�QRW�XVXDOO\�VXUYH\HG�IRU�:H%6�EXW�ZKLFK�ZHUH�NQRZQ�WR�KROG�QDWXUDOLVHG�JHHVH��
7KH�VXUYH\�UHFRUGHG�D�WRWDO�RI��������&DQDGD�*HHVH�DQG��������UH�HVWDEOLVKHG�*UH\ODJ�*HHVH��7KHVH�WRWDOV�DUH�
VLPLODU�WR�WKRVH�UHFRUGHG�WKURXJK�:H%6��EXW�WKH�&DQDGD�*RRVH�WRWDO�ZDV�VLJQLILFDQWO\�ORZHU�WKDQ�WKDW�HVWLPDWHG�
E\�WKH�VWUDWLILHG�VDPSOH�VXUYH\�FDUULHG�RXW�LQ�������7RWDOV�RI�����%DUQDFOH�*HHVH�DQG�����(J\SWLDQ�*HHVH��DORQJ�
ZLWK�VPDOOHU�QXPEHUV�RI����RWKHU�LQWURGXFHG�RU�HVFDSHG�VSHFLHV��ZHUH�DOVR�UHFRUGHG���
1R�IHZHU�WKDQ����W\SHV�RI�K\EULG�EHWZHHQ�WKHVH�VSHFLHV�ZHUH�IRXQG��PRVWO\�LQ�VPDOO�QXPEHUV��EXW�WKHUH�ZHUH����
&DQDGD�[�*UH\ODJ�*HHVH��
�





� � 7KH�1DWXUDOLVHG�*RRVH�6XUYH\������

� ::7�5HVHDUFK�5HSRUW�� ��

�� ,1752'8&7,21�
7KHUH� DUH� ODUJH� QDWXUDOLVHG� SRSXODWLRQV� RI� &DQDGD�*RRVH� %UDQWD� FDQDGHQVLV� DQG�*UH\ODJ� *RRVH�$QVHU� DQVHU� LQ�
%ULWDLQ�DQG�ERWK�LQFUHDVHG�UDSLGO\�GXULQJ�WKH�ODWWHU�KDOI�RI�WKH�ODVW�FHQWXU\��3ROOLWW�HW�DO���������7KH\�DUH�UHJDUGHG�
LQ� PDQ\� DUHDV� DV� D� QXLVDQFH�� )RU� H[DPSOH�� &DQDGD� *HHVH� KDYH� EHHQ� IRXQG� WR� EH� UHVSRQVLEOH� IRU� ZDWHU�
HXWURSKLFDWLRQ�DQG�JURXQG�HURVLRQ��$OODQ� HW�DO���������DQG�DUH�DOVR�FRQVLGHUHG�WR�EH�D�SRWHQWLDO�YHFWRU�RI�ERWK�
KXPDQ�DQG�ZLOGOLIH�GLVHDVHV��:DWROD�HW�DO���������%RWK�VSHFLHV�FDQ�EH�VHULRXV�DJULFXOWXUDO�SHVWV��2ZHQ�HW�DO���������
DQG�DUH�D�SDUWLFXODU�DLU�WUDIILF�KD]DUG��5HKILVFK�HW�DO���������$�ODUJH�QXPEHU�RI�RWKHU�QRQ�QDWLYH�JRRVH�VSHFLHV�DUH�
QRZ�IRXQG� LQ�%ULWDLQ��DORQJ�ZLWK�PDQ\�W\SHV�RI�K\EULGV��DQG�QXPEHUV�RI�ERWK�RI�WKHVH�DUH� LQFUHDVLQJ��&DQDGD�
*HHVH�KDYH�K\EULGLVHG�ZLWK�DW� OHDVW����VSHFLHV�RI�$QDWLGDH��DQG�DUH�DJJUHVVLYH�ZKHQ�GHIHQGLQJ�WKHLU�QHVWV�DQG�
KDYH�NLOOHG�GXFNV��0RRUKHQ�*DOOLQXOD�FKORURSXV�DQG�&RRW�)XOLFD�DWUD��5HKILVFK�HW�DO����������
7KH�&DQDGD�*RRVH�ZDV�ILUVW�LQWURGXFHG�WR�%ULWDLQ�LQ�WKH���WK�FHQWXU\��1XPEHUV�UHPDLQHG�ORZ�XQWLO�WKH�����V��
ZKHQ�ZLOGIRZOHUV��DVVLVWHG�E\�WKH�WKHQ�:LOGIRZO�7UXVW��WUDQVSRUWHG�WKH�VSHFLHV�DFURVV�WKH�FRXQWU\�LQ�RUGHU�WR�WU\�
WR�UHOLHYH�ORFDO�FRQIOLFW��.LUE\�HW�DO���������DQG�XQNQRZLQJO\�FUHDWHG�FHQWUHV�IRU�D�SRSXODWLRQ�H[SORVLRQ��'HODQ\�
�������7KHUH�KDYH�EHHQ�IRXU�SUHYLRXV�VXUYH\V�RI�&DQDGD�*HHVH��LQ�������%OXUWRQ�-RQHV��������EHWZHHQ���������
�2JLOYLH�������� LQ�������2JLOYLH�������DQG�LQ�������'HODQ\��������'HWDLOHG�ORFDO�VWXGLHV�KDYH�DOVR�EHHQ�FDUULHG�
RXW�� IRU� H[DPSOH� LQ� 1RWWLQJKDPVKLUH� �3DUNLQ� 	�0F0HHNLQJ� ������ DQG� LQ� <RUNVKLUH� �7KRPDV� ������ *DUQHWW�
������� 7KH� VSHFLHV� LV� DOVR� FRXQWHG� WKURXJK� WKH�:HWODQG� %LUG� 6XUYH\� �:H%6��� D� VFKHPH� WKDW� PRQLWRUV� QRQ�
EUHHGLQJ�ZDWHUELUGV� LQ� WKH�8.��,WV�SULQFLSDO�DLPV�DUH� WR� LGHQWLI\�SRSXODWLRQ�VL]H��GHWHUPLQH� WUHQGV� LQ�QXPEHUV�
DQG� GLVWULEXWLRQ�� DQG� WR� LGHQWLI\� LPSRUWDQW� VLWHV� IRU�ZDWHUELUGV� �3ROOLWW� HW� DO��������� ,W� KDV� EHHQ� VXJJHVWHG� WKDW�
PXFK�RI�WKH�JURZWK�RI�WKH�&DQDGD�*RRVH�SRSXODWLRQ�LQ�%ULWDLQ�PD\�EH�RFFXUULQJ�RQ�QHZ�RU�VPDOO�VLWHV�WKDW�DUH�
QRW� XVXDOO\� VXUYH\HG� E\�:H%6� RU� WKDW� KDYH� QRW� EHHQ� VXUYH\HG� IRU� ORQJ� HQRXJK� WR� FRQWULEXWH� WR� WKH� QDWLRQDO�
LQGLFHV��3ROOLWW�HW�DO���������7R�DGGUHVV�WKLV��D�VXUYH\�XVLQJ�D�UDQGRPLVHG�VWUDWLILHG�VDPSOLQJ�WHFKQLTXH�ZDV�FDUULHG�
RXW�LQ������WR�HVWLPDWH�WKH�FKDQJH�LQ�QXPEHUV�PRUH�FORVHO\��7KH�UHVXOWV�RI�WKLV�VXUYH\�LQGLFDWHG�WKDW�WKHUH�PD\�
EH�D�PLQLPXP�RI��������ELUGV�LQ�VRXWKHUQ�%ULWDLQ�DORQH��5HKILVFK�HW�DO���������
7KH�*UH\ODJ�*RRVH�LV�%ULWDLQ·V�RQO\�QDWLYH�EUHHGLQJ�JRRVH��,Q�WKH�SDVW�LW�ZDV�ZLGHVSUHDG�DQG�FRXOG�EH�IRXQG�DV�
IDU�VRXWK�DV�WKH�(DVW�$QJOLDQ�)HQV��EXW�WKH�SRSXODWLRQ�GHFOLQHG�DV�D�UHVXOW�RI�SHUVHFXWLRQ�DQG�KDELWDW�GHVWUXFWLRQ��
,W�FXUUHQWO\�QXPEHUV�DURXQG��������ELUGV��ZKLFK�FDQ�EH�IRXQG�LQ�WKH�2XWHU�+HEULGHV�DQG�DGMDFHQW�FRDVWDO�DUHDV�
RI� 6FRWODQG� DQG� DOVR� LQ� 6XWKHUODQG� DQG�&DLWKQHVV� �0LWFKHOO� HW� DO�� ������� 6XFFHVVIXO� DWWHPSWV�ZHUH�PDGH� LQ� WKH�
����V�DQG�IURP�WKH�ODWH�����V�XQWLO�WKH�HDUO\�����V�WR�UH�HVWDEOLVK�WKH�*UH\ODJ�*RRVH�DV�D�ZLOG�QHVWLQJ�ELUG�LQ�
SDUWV� RI� LWV� IRUPHU� UDQJH� LQ� %ULWDLQ� �+DUULVRQ� ������ 'HODQ\� ������� 7KLV� SRSXODWLRQ� KDV� VKRZQ� D� ORQJ�WHUP�
LQFUHDVH� LQ�QXPEHUV� VLQFH� WKH� ODWH�����V�DQG�:H%6�FRXQWV� VKRZ� WKDW�QXPEHUV�DUH�FRQWLQXLQJ� WR� ULVH� VWHDGLO\��
+RZHYHU��:H%6��L�H��ZLQWHU��FRXQWV�RI�*UH\ODJ�*HHVH�DUH�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�WKHUH�DUH�WKUHH�GLIIHUHQW�
SRSXODWLRQV�LQ�%ULWDLQ�DW�WKLV�WLPH��WKH�1RUWKZHVW�6FRWODQG��RU�1DWLYH��SRSXODWLRQ�WKDW�LV�SULPDULO\�IRXQG�LQ�WKH�
2XWHU�+HEULGHV��7LUHH��&ROO�DQG�6XWKHUODQG��WKH�UH�HVWDEOLVKHG�SRSXODWLRQ�FRYHUHG�E\�WKLV�VXUYH\��DQG�WKH�ODUJHU�
PLJUDQW� ,FHODQG� SRSXODWLRQ� WKDW� ZLQWHUV� SUHGRPLQDQWO\� LQ� 6FRWODQG� DQG� QRUWKHUQ� (QJODQG�� 7KH� DFFXUDF\� RI�
HVWLPDWHV�RI�WKHVH�SRSXODWLRQV�LV�FRPSURPLVHG�E\�XQFHUWDLQWLHV�RYHU�WKH�WUXH�RULJLQV�RI�*UH\ODJ�*HHVH�LQ�VRPH�
DUHDV��DV�ELUGV�IURP�GLIIHUHQW�SRSXODWLRQV��SDUWLFXODUO\�UH�HVWDEOLVKHG�DQG�,FHODQG�*UH\ODJ�*HHVH��FDQ�EH�SUHVHQW�
DW� WKH� VDPH� VLWHV�� 7KHUHIRUH�� D�PRUH� DFFXUDWH� HVWLPDWH� RI� WKH� UH�HVWDEOLVKHG�SRSXODWLRQ�ZRXOG� EH� DFKLHYHG�E\�
FRXQWLQJ�WKHP�GXULQJ�WKH�VXPPHU�PRQWKV���
:H%6� LQGLFHV� �VHH� 8QGHUKLOO� 	� 3U\V�-RQHV� ������ .LUE\� HW� DO�� ����� IRU� WKH� WHFKQLTXHV� XVHG�� JLYH� D� UHOLDEOH�
LQGLFDWLRQ�RI� SRSXODWLRQ� WUHQGV� IRU� ERWK�&DQDGD� DQG�*UH\ODJ�*HHVH��$V� WKH� LQGLFHV� DUH�EDVHG�RQ� FRXQWV� DW� D�
VDPSOH� RI� VLWHV�� KRZHYHU�� WKH\� XQGHU�HVWLPDWH� ERWK� SRSXODWLRQ� WRWDOV� DQG� GLVWULEXWLRQ�� 7KHUHIRUH�� SHULRGLF�
QDWLRQDO�VXUYH\V�DUH�GHVLUDEOH��'HODQ\���������
7KH�1DWXUDOLVHG�*RRVH�6XUYH\������IRFXVHG�SULPDULO\�RQ�WKH�&DQDGD�*RRVH�DQG�UH�HVWDEOLVKHG�*UH\ODJ�*RRVH��
EXW� DOVR� LQFOXGHG� DOO� RWKHU� VSHFLHV� RI� LQWURGXFHG� JHHVH� LQ�%ULWDLQ�� LQFOXGLQJ� HVFDSHV�� H[RWLFV� DQG�K\EULGV��7KH�
VXUYH\�ZDV�FDUULHG�RXW�GXULQJ�ODWH�-XQH�DQG�HDUO\�-XO\��SDUWO\�EHFDXVH�WKLV�LV�WKH�WLPH�ZKHQ�PLJUDQW�ELUGV�DUH�QRW�
SUHVHQW�LQ�%ULWDLQ�DQG�FDQQRW�EH�PLVWDNHQ�IRU�QDWXUDOLVHG�ELUGV��7KH�DLPV�RI�WKH�VXUYH\�ZHUH�WR��

• SURYLGH�DQ�XSGDWH�RI�QXPEHUV�DQG�GLVWULEXWLRQ�VLQFH�WKH�ODVW�QDWLRQDO�VXUYH\�LQ��������
• SURYLGH� NH\� LQIRUPDWLRQ� RQ� SRSXODWLRQ� VL]H� DQG� LPSRUWDQW� VLWHV� WKDW� FRPSOHPHQWV� RWKHU� QDWLRQDO�

ZDWHUELUG�PRQLWRULQJ�VFKHPHV�VXFK�DV�:H%6��DQG��
• HVWLPDWH�SURGXFWLYLW\�LQ�WKHVH�SRSXODWLRQV�GXULQJ�������
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0RUH�GHWDLOHG�DQDO\VHV�DUH�FRQWLQXLQJ��DQG�WKH�ILQDO�UHVXOWV�RI�WKH�VXUYH\�PD\�GLIIHU�IURP�WKH�UHVXOWV�SUHVHQWHG�
KHUH��
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7KH������VXUYH\� IROORZHG�VLPLODU�PHWKRGRORJ\� WR� WKH������VXUYH\��$�VLWH�EDVHG�DSSURDFK�ZDV�XVHG� WR�VXUYH\�
PRXOW�VLWHV�LQ�ODWH�-XQH�HDUO\�-XO\��7KHVH�WLPLQJ�DQG�PHWKRGV�XVHG�ZHUH�FKRVHQ�DV���

L�� WKH\�ZRXOG�SURYLGH�D�FRPSDULVRQ�ZLWK�SUHYLRXV�VXUYH\V��
LL�� WKH\�ZRXOG�DOORZ�WKH�UHFRUGLQJ�RI�ERWK�DGXOWV�DQG�MXYHQLOHV�DV�WKH�VXUYH\�ZRXOG�FRLQFLGH�ZLWK�WKH�

SHULRG�ZKHQ�\RXQJ�DUH�VXIILFLHQWO\�ODUJH�WKDW�WKH\�ZLOO�KDYH�SDVVHG�WKH�ILUVW�FRXSOH�RI�ZHHNV�RI�WKHLU�
OLIH� �ZKHQ� PRUWDOLW\� LV� KLJKHU�� EXW� DUH� VWLOO� FRQVSLFXRXVO\� VPDOOHU� �RU� DW� OHDVW� VKRZ� SOXPDJH�
GLIIHUHQFHV��IURP�WKH�DGXOWV��

LLL�� WKLV� LV� ZKHQ� PLJUDQW� JHHVH� DUH� QRW� SUHVHQW� LQ� %ULWDLQ� DQG� WKHUHIRUH� FRXOG� QRW� EH� FRQIXVHG� DV�
QDWXUDOLVHG�ELUGV�RI�WKH�VDPH�VSHFLHV��DQG�

LY�� WKLV�LV�ZKHQ�WKH�ELUGV�FRQFHQWUDWH�DW�SUHGLFWDEOH�PRXOW�VLWHV��DQG��DV�WKH\�DUH�PRVWO\�IOLJKWOHVV��WKH\�
GR�QRW�PRYH�DURXQG�EHWZHHQ�VLWHV��

$�OHWWHU�ZDV�FLUFXODWHG�WR�:HWODQG�%LUG�6XUYH\�/RFDO�2UJDQLVHUV�ZKLFK�H[SODLQHG�WKH�VXUYH\�DLPV�DQG�PHWKRGV�
DQG�UHTXHVWHG� WKHLU�SDUWLFLSDWLRQ��7KH�PDMRULW\�DJUHHG�WR�KHOS��DQG�RUJDQLVHUV� IRU�PRVW�UHJLRQV�ZKHUH�WKLV�ZDV�
QRW�SRVVLEOH�ZHUH�VRRQ�UHFUXLWHG��
/RFDO�2UJDQLVHUV�ZHUH�SURYLGHG�ZLWK�OLVWV�RI�WKH�¶EHVW·�QDWXUDOLVHG�JRRVH�VLWHV�LQ�WKHLU�DUHDV�EDVHG�RQ�SDVW�FRXQWV��
/RFDO�2UJDQLVHUV� DQG� FRXQWHUV�ZHUH� DVNHG� WR� FRYHU� WKHLU�XVXDO�:H%6� VLWHV�� VLWHV� LQ� WKHLU� UHJLRQ� WKDW�ZHUH�QRW�
XVXDOO\� VXUYH\HG�E\�:H%6�EXW�ZHUH� LQFOXGHG�RQ�WKHLU� OLVW�RI� ¶EHVW·� VLWHV��DQG�DQ\�RWKHU�VLWHV� WKH\�NQHZ�RI� WKDW�
KHOG�QDWXUDOLVHG�JHHVH� �VXFK�DV� WRZQ�SDUNV� DQG� VPDOO�SRQGV� LQ� FLWLHV���5HFRUGLQJ� IRUPV�DQG� LQVWUXFWLRQ� VKHHWV�
ZHUH�GLVWULEXWHG� LQ�$SULO�������$V�WKH�VXUYH\�ZDV�WR� LQYROYH�UHFRUGLQJ�QXPEHUV�RI�DGXOWV�DQG�MXYHQLOHV�� LW�ZDV�
DVNHG�IRU�FRXQWV�WR�EH�PDGH�EHWZHHQ����-XQH�DQG����-XO\��,I�VLWHV�FRXOG�QRW�EH�YLVLWHG�GXULQJ�WKLV�WLPH��KRZHYHU��
FRXQWV�PDGH�RXWVLGH�WKHVH�GDWHV�ZHUH�VWLOO�ZHOFRPH�DV�WKH\�PD\�KDYH�EHHQ�RI�XVH��2QH�IRUP�ZDV�FRPSOHWHG�IRU�
HDFK�VLWH��RQ�ZKLFK�GHWDLOV�RI�WKH�VLWH�ORFDWLRQ��GDWH��WLPHV�DQG�QXPEHUV�RI�DGXOWV��JRVOLQJV�DQG�XQDJHG�ELUGV�RI�
HDFK�JRRVH�VSHFLHV�RU�K\EULG�ZHUH�HQWHUHG��:KHUH�SRVVLEOH��FRXQWHUV�ZHUH�DOVR�DVNHG�WR�LGHQWLI\�WKH�QXPEHU�RI�
JRVOLQJV�LQ�HDFK�IDPLO\�DQG�UHFRUG�WKH�QXPEHU�RI�EURRGV�RI�HDFK�VL]H�LQ�WKH�UHOHYDQW�FROXPQV��,I�DQ\�EURRGV�KDG�
MRLQHG�WRJHWKHU�DV�D�FUqFKH��FRXQWHUV�ZHUH�DOVR�DVNHG�WR�UHFRUG�WKH�QXPEHU�RI�JRVOLQJV�LQ�HDFK�FUqFKH��,I�WKH�VLWH�
ZDV� WLGDO�RU� FORVH� WR� WLGDO�ZDWHUV�� FRXQWHUV�ZHUH�DVNHG� WR� LQGLFDWH� WKH� VWDWH�RI� WKH� WLGH�GXULQJ� WKH�FRXQWV��7KH�
UHFRUGLQJ� RI� FRYHUDJH� ZDV� HVVHQWLDO� WR� LQWHUSUHW� FRXQWV� SURSHUO\�� &RXQWHUV� ZHUH� WKHUHIRUH� DVNHG� WR� LQGLFDWH�
ZKHWKHU�WKH\�IHOW� WKHLU�FRXQWV�SURYLGHG�DQ�DFFXUDWH�UHIOHFWLRQ�RI�JRRVH�QXPEHUV�DW�WKH�VLWH�DW�WKH�WLPH�RI�WKHLU�
YLVLW��2.���RU�LI�RWKHU�IDFWRUV�SUHYHQWHG�WKHP�IURP�UHFRUGLQJ�D�VLJQLILFDQW�QXPEHU�RI�WKH�JHHVH�SUHVHQW��/2:���
,I�WKH�FRXQW�ZDV�FRQVLGHUHG�ORZ��WKH�IDFWRUV�WKDW�DIIHFWHG�WKH�FRXQW�ZHUH�JLYHQ��,QIRUPDWLRQ�RQ�ZKHWKHU�JRRVH�
QXPEHUV�KDG�EHHQ�FRQWUROOHG��H�J��HJJ�SULFNLQJ��DW�HDFK�VLWH�ZDV�DOVR�FROOHFWHG��
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�� 5(68/76�
���� &RYHUDJH�
$�WRWDO�RI�������VLWHV�ZLWKLQ��������NP�VTXDUHV�ZHUH�YLVLWHG�GXULQJ�WKH�VXUYH\�SHULRG��)LJ������&RYHUDJH�ZDV�QRW�
DFKLHYHG� LQ� WKH� IROORZLQJ� UHJLRQV�� $YRQ�� WKH� ,VOH� RI� 0DQ�� $UJ\OO� :HVW� 0DLQODQG�� ,VOD\�-XUD�&RORQVD\��
0XOO�/LVPRUH�&ROO�7LUHH��%HUZLFNVKLUH��5R[EXUJK��7ZHHGGDOH�(WWULFN� DQG�/DXGHUGDOH�� 6N\H� DQG� WKH�:HVWHUQ�
,VOHV�6RXWK�DQG�WKH�6KHWODQG�,VOHV��1LO�UHWXUQV�ZHUH�UHFHLYHG�IURP�WKH�IROORZLQJ�UHJLRQV��*UDPSLDQ�0RUD\�DQG�
+LJKODQG�VRXWKZHVW���
7KH�QXPEHU�RI�QLO�UHWXUQV�UHFHLYHG�JLYHV�DQ�LQGLFDWRU�RI�WKH�TXDOLW\�RI�FRYHUDJH�DFKLHYHG�E\�WKH�VXUYH\��$�WRWDO�
RI�����RI�WKH�VLWHV�YLVLWHG�������GLG�QRW�KROG�DQ\�ELUGV��DQG�����������RI�WKH����NP�VTXDUHV�VKRZQ�LQ�)LJ����
UHSUHVHQW�QLO�UHWXUQV��
)LJXUH�������NP�VTXDUHV�YLVLWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�-XO\������

�

���� $EXQGDQFH�DQG�GLVWULEXWLRQ�RI�LQWURGXFHG�JHHVH�
$� WRWDO� RI� ��� VSHFLHV� RI� LQWURGXFHG� JRRVH�ZHUH� UHFRUGHG� LQ� WKH� VXUYH\�� DORQJ�ZLWK� D� JUHDW� YDULHW\� RI� K\EULGV�
�7DEOH�����7KHLU�FRQFHQWUDWLRQ�DW�PRXOW�VLWHV�DW�WKH�WLPH�RI�WKH�VXUYH\�PHDQV�WKDW�WKHLU�GLVWULEXWLRQ�DW�RWKHU�WLPHV�
RI�WKH�\HDU�LV�XQGHU�HVWLPDWHG��
�
�
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7DEOH����7KH�QXPEHU�RI�DGXOW�DQG�MXYHQLOH�JHHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�-XO\������
�� $GXOWV� ��$GXOWV� -XYHQLOHV� �-XYHQLOHV� 8QDJHG� 7RWDO�
6SHFLHV�5DFH� �� �� �� �� �� ��
&DQDGD� ������� ����� ������ ����� ������ �������
*UH\ODJ� ������� ����� ������ ����� ������ �������
%DUQDFOH� ���� ����� ���� ����� �� ����
(J\SWLDQ� ���� ����� ���� ����� ���� ����
6QRZ� ��� ����� ��� ����� ��� ���
%DU�KHDGHG� ��� ����� �� ���� �� ���
3LQN�IRRWHG� ��� ����� �� ���� �� ���
(PSHURU� ��� ���� �� �� �� ���
6ZDQ� �� ���� �� �� �� ��
8QLGHQWLILHG� �� ���� �� �� �� ��
'DUN�EHOOLHG�%UHQW� �� ���� �� �� �� ��
:KLWH�IURQWHG� �� ���� �� �� �� ��
5HG�EUHDVWHG� �� ���� �� �� �� ��
(XURSHDQ�:KLWH�IURQWHG� �� ���� �� �� �� ��
/HVVHU�:KLWH�IURQWHG� �� ���� �� �� �� ��
%HDQ� �� ���� �� �� �� ��
*UHHQODQG�:KLWH�IURQWHG� �� ���� �� �� �� ��
6SHFLHV�WRWDOV� ������� �� ������� �� ������� �������
+\EULGV� �� �� �� �� �� ��
&DQDGD�[�*UH\ODJ� ��� ����� ��� ����� �� ���
*UH\ODJ�[�6ZDQ� ��� ����� �� ���� �� ���
*UH\ODJ�[�XQNQRZQ� ��� ���� �� �� �� ���
8QLGHQWLILHG�K\EULG� ��� ����� �� ���� �� ���
*UH\ODJ�[�6QRZ� ��� ����� ��� ����� �� ���
&DQDGD�[�XQNQRZQ� ��� ����� �� ���� �� ���
*UH\ODJ�[�:KLWH�IURQWHG� ��� ���� �� �� �� ���
*UH\ODJ�[�&KLQHVH� �� ��� �� �� �� ���
&DQDGD�[�%DUQDFOH� �� ����� �� ����� �� ��
*UH\ODJ�[�%DU�KHDGHG� �� ���� �� �� �� ��
%DUQDFOH�[�(PSHURU� �� ���� �� �� �� ��
&DQDGD�[�&KLQHVH� �� ���� �� �� �� ��
&DQDGD�[�6QRZ� �� ���� �� �� �� ��
%DUQDFOH�[�6QRZ� �� ���� �� �� �� ��
6QRZ�[�XQNQRZQ� �� ���� �� �� �� ��
&DQDGD�[�%DU�KHDGHG� �� ���� �� �� �� ��
&DQDGD�[�(PSHURU� �� ���� �� �� �� ��
%DUQDFOH�[�%DU�KHDGHG� �� ���� �� �� �� ��
%DUQDFOH�[�XQNQRZQ� �� �� �� �� �� ��
%DU�KHDGHG�[�(PSHURU� �� ���� �� �� �� ��
%DU�KHDGHG�[�6QRZ� �� ���� �� �� �� ��
(PSHURU�[�6QRZ� �� ���� �� �� �� ��
+\EULG�WRWDOV� ���� �� ��� �� �� ����
'RPHVWLFV� �� �� �� �� �� ��
'RPHVWLF� ���� ����� ��� ���� ��� ����
'RPHVWLF�[�*UH\ODJ� ���� ����� ��� ����� ��� ����
:KLWH�GRPHVWLF� ���� ����� ��� ���� �� ����
&KLQHVH� ��� ����� �� ����� �� ���
'RPHVWLF�[�&DQDGD� ��� ��� �� ��� �� ���
'RPHVWLF�[�&KLQHVH� �� ���� �� �� �� ��
'RPHVWLF�WRWDOV� ���� �� ��� �� ��� ����
*UDQG�WRWDOV� ������� �� ������� �� ������� �������
�
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������ &DQDGD�*RRVH�
$�WRWDO�RI��������&DQDGD�*HHVH�ZDV�FRXQWHG�DW�����VLWHV�LQ��������NP�VTXDUHV��7KLV�LQGLFDWHV�D�PHDQ�SRSXODWLRQ�
GHQVLW\� GXULQJ� WKH� PRXOW� RI� ��� ELUGV� SHU� VLWH�� RU� ���� SHU� RFFXSLHG� ��� NP� VTXDUH�� )LJ�� �� LOOXVWUDWHV� WKHLU�
GLVWULEXWLRQ�DQG�LQGLFDWHV�UHODWLYH�DEXQGDQFH�DW�HDFK�VLWH��7KH�VSHFLHV�ZDV�PRVW�FRPPRQ�LQ�+DPSVKLUH��6XVVH[�
DQG�.HQW�DQG�QRUWK�WKURXJK�(QJODQG�WR�&XPEULD��7KH�KLJKHVW�GHQVLWLHV�RFFXUUHG�LQ�WKH�ORZHU�FDWFKPHQW�RI�WKH�
7KDPHV��DQG�KLJK�GHQVLWLHV�ZHUH�DOVR�IRXQG�LQ�WKH�0LGODQGV�DQG�QRUWKZHVW�(QJODQG��LQFOXGLQJ�:HVW�<RUNVKLUH���
7DEOH���OLVWV�WKH����PRVW�LPSRUWDQW�VLWHV�IRU�&DQDGD�*HHVH��7KHVH�ZHUH�ZLGHO\�GLVWULEXWHG�WKURXJK�WKH�DUHDV�RI�
KLJK�GHQVLW\��ZLWK�QRWDEOH�RXWOLHUV� LQ�6FRWODQG�RQ�WKH�%HDXO\�)LUWK�DQG�WKH�&URPDUW\�)LUWK�� LQ�'RUVHW�DW�3RROH�
+DUERXU�� LQ�'HYRQ�RQ� WKH�7DZ�7RUULGJH�(VWXDU\� DQG� LQ�&RUQZDOO� DW�&ROOLIRUG�5HVHUYRLU��2YHU� WZR� WKLUGV�RI�
WKHVH�VLWHV�DUH�UHVHUYRLUV��JUDYHO�SLWV��FLW\�SDUNV�DQG�RWKHU�PDQ�PDGH�VLWHV��7KHVH����VLWHV�UHSUHVHQW�MXVW����RI�WKH�
VLWHV� WKDW�KHOG� WKH� VSHFLHV�� EXW� WKH\�KHOG�����RI� WKH�QXPEHU� UHFRUGHG�GXULQJ� WKLV� VXUYH\��$V� LQ������� FRXQWV�
ORZHU� WKDQ� WKH�PHGLDQ�ZHUH�PRUH� IUHTXHQW� WKDQ�FRXQWV� WKDW�ZHUH�KLJKHU������VLWHV� �����RI� WKRVH�KROGLQJ� WKH�
VSHFLHV��KHOG�IHZHU�WKDQ����ELUGV��DQG�����������KHOG����RU�OHVV��)LJ����VXPPDULVHV�WKH�IUHTXHQF\�GLVWULEXWLRQ�RI�
IORFN� VL]H� DPRQJ�&DQDGD�*HHVH� DW� DOO� WKH� VLWHV�KROGLQJ� WKH� VSHFLHV� WKDW�GR�QRW�DSSHDU� LQ�7DEOH����&OHDUO\�� WKH�
PDMRULW\�RI�WKH�VLWHV�VXUYH\HG�KHOG�RQO\�VPDOO�QXPEHUV�RI�ELUGV��DV�ZDV�WKH�FDVH�LQ�������
7DEOH��� VKRZV�FRXQWV�EURNHQ�GRZQ�E\�DJH�DQG� UHJLRQ��$� WRWDO�RI��������ELUGV� �����RI� WKRVH� UHFRUGHG��ZHUH�
DJHG��2I�WKHVH������ZHUH�MXYHQLOHV��7KH�SURSRUWLRQ�RI�MXYHQLOHV�UHFRUGHG�LQ������ZDV�ORZHU�WKDQ�WKDW�UHFRUGHG�
LQ� ������ ZKHQ� ���� RI� WKH� DJHG� ELUGV� UHFRUGHG� ZHUH� MXYHQLOHV�� 7KH� YDULDWLRQ� LQ� WKH� SURSRUWLRQ� RI� MXYHQLOHV�
FRXQWHG�LQ�HDFK�DUHD�ZDV�KLJKO\�VLJQLILFDQW��[� ��������G�I� ����3 ���������
%\�WKH�WLPH�RI�WKH�VXUYH\��MXVW�RYHU�KDOI�RI�WKH�EURRGV�KDG�DPDOJDPDWHG�WR�IRUP�FUqFKHV��DQG�����RI�MXYHQLOHV�
ZHUH�UHFRUGHG�LQ�GLVFHUQDEOH�EURRGV��)LJ����VKRZV�WKH�IUHTXHQF\�GLVWULEXWLRQ�RI�EURRG�VL]H�DPRQJ�&DQDGD�*HHVH�
�DQG�DOVR�DPRQJ�*UH\ODJV��IRU�ELUGV�FRXQWHG�GXULQJ�WKLV�VXUYH\��$�WRWDO�RI�������ELUGV�ZHUH�VHSDUDWHG�LQWR�����
EURRGV��DQG�PHDQ�EURRG�VL]H�ZDV�������V�H���������7KHUH�ZDV�D�KLJKO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�EURRG�VL]HV�
RI� &DQDGD� *HHVH� LQ� GLIIHUHQW� UHJLRQV� �$129$�� )���� ����� 3�������� ,W� YDULHG� IURP� ����� LQ� &DPEULGJHVKLUH��
/LQFROQVKLUH�DQG�1RUWKDPSWRQVKLUH�WR������LQ�:DOHV��VHH�7DEOH������

������ *UH\ODJ�*RRVH�
7KLV�VXUYH\�FRQFHQWUDWHG�RQ�WKH�UH�HVWDEOLVKHG�SRSXODWLRQ�RI�*UH\ODJ�*RRVH��DQG�GLG�QRW�FRYHU�FRPSUHKHQVLYHO\�
WKH� UHPQDQW�1:�6FRWODQG�SRSXODWLRQ��$� WRWDO�RI��������*UH\ODJ�*HHVH�ZDV� IRXQG�DW����� VLWHV� LQ��������NP�
VTXDUHV��7KLV�LQGLFDWHV�D�SRSXODWLRQ�GHQVLW\�GXULQJ�WKH�PRXOW�SHULRG�RI����ELUGV�SHU�VLWH��RU����SHU�RFFXSLHG����
NP�VTXDUH��)LJ���� LOOXVWUDWHV� WKH�GLVWULEXWLRQ�DQG�UHODWLYH�DEXQGDQFH�RI�*UH\ODJ�*HHVH�DW�HDFK�VLWH��7KH�KLJKHVW�
QXPEHUV� ZHUH� IRXQG� LQ� 1RUIRON� DQG� LQ� WKH� DUHD� ZLWKLQ� WKH� FRXQW\� ERXQGDULHV� RI� %XFNLQJKDPVKLUH��
1RUWKDPSWRQVKLUH�� %HGIRUGVKLUH� DQG� &DPEULGJHVKLUH�� (OVHZKHUH�� WKHUH� ZHUH� ODUJH� QXPEHUV� LQ� &XPEULD��
$QJOHVH\��<RUNVKLUH�� WKH�HDVW�0LGODQGV�DQG�LQ�VRXWKHDVW�(QJODQG��7KH�VSHFLHV�KDV�D�VFDWWHUHG�GLVWULEXWLRQ�RYHU�
PXFK�RI�6FRWODQG�DQG�PRVW�RI�:DOHV��DQG�LV�YLUWXDOO\�DEVHQW�IURP�VRXWKZHVW�(QJODQG��
7DEOH���OLVWV�WKH����PRVW�LPSRUWDQW�VLWHV�IRU�UH�HVWDEOLVKHG�*UH\ODJ�*HHVH�LQ�������7KHVH�UHSUHVHQW�����RI�WKRVH�
VLWHV� KROGLQJ� WKH� VSHFLHV�� DQG� KHOG� ���� RI� WKH� QXPEHU� UHFRUGHG� E\� WKLV� VXUYH\�� -XVW� RYHU� KDOI� FRQVLVWHG� RI�
UHVHUYRLUV�� JUDYHO� SLWV� DQG� RWKHU� PDQ�PDGH� VLWHV�� $V� ZLWK� &DQDGD� *HHVH�� ORZ� FRXQWV� RFFXUUHG� IDU� PRUH�
IUHTXHQWO\��DQG�����VLWHV������RI�WKRVH�KROGLQJ�WKH�VSHFLHV��KHOG�IHZHU�WKDQ����ELUGV��DQG�����������KHOG�WHQ�RU�
OHVV��)LJ����VXPPDULVHV�WKH�IUHTXHQF\�GLVWULEXWLRQ�RI�IORFN�VL]H�DPRQJ�*UH\ODJ�*HHVH�DW�DOO�VLWHV�QRW�DSSHDULQJ�LQ�
7DEOH����7KH�PDMRULW\�RI�VLWHV�FOHDUO\�RQO\�KHOG�VPDOO�QXPEHUV�RI�ELUGV��
$� WRWDO� RI� ������� ������*UH\ODJ�*HHVH�ZHUH� DJHG� DQG��RI� WKHVH�� ���� �������ELUGV��ZHUH� MXYHQLOHV��$� WRWDO�RI�
������MXYHQLOHV�ZHUH�FRXQWHG�LQ�����GLVFHUQDEOH�EURRGV��WKLV�ZDV�����RI�WKH�MXYHQLOH�WRWDO��JLYLQJ�D�PHDQ�EURRG�
VL]H�RI�������V�H���������
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)LJXUH���7KH�GLVWULEXWLRQ�DQG�DEXQGDQFH�RI�&DQDGD�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH±-XO\�
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7DEOH����&RXQWV�RI�&DQDGD�*HHVH�DW�WKH����PRVW�LPSRUWDQW�VLWHV�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH±-XO\������
5HJLRQ� 6LWH�QDPH� $GXOWV� -XYHQLOHV� 8QDJHG� 7RWDO�
0HUVH\VLGH� 0HUVH\�(VWXDU\� ������ �� �� ������
1RUWK�<RUNVKLUH� )DLUEXUQ�,QJV� ���� ��� ���� ������
*W�/RQGRQ� 5�7KDPHV��/DPEHWK�%ULGJH�+DPSWRQ�&RXUW�/RFN� ���� ��� ��� ����
*W�/RQGRQ� :DOWKDPVWRZ�5HVHUYRLUV� ���� ��� �� ����
(VVH[� $EEHUWRQ�5HVHUYRLU� ���� �� �� ����
(DVW�6XVVH[� %HZO�:DWHU� ���� ��� �� ����
&RUQZDOO� &ROOLIRUG�5HVHUYRLU� ���� �� �� ����
+HUWIRUGVKLUH� /HH�9DOOH\�*UDYHO�3LWV� ���� ��� �� ����
/HLFHVWHUVKLUH� :DWHUPHDG�*UDYHO�3LWV� ���� �� ��� ����
'HUE\VKLUH� &DUVLQJWRQ�:DWHU� ���� ��� �� ����
6WDIIRUGVKLUH� .LQJ¶V�%URPOH\�*UDYHO�3LWV� ���� ��� �� ����
+HUHIRUG�	�:RUFV� 3LUWRQ�3RRO� ���� ��� �� ����
+LJKODQG�6(� %HDXO\�)LUWK� ���� �� �� ����
3RZ\V�6RXWK� /ODQJRUVH�/DNH� ���� ��� �� ����
+LJKODQG�6(� &URPDUW\�)LUWK� ���� �� �� ����
&XPEULD�6RXWK� :LQGHUPHUH� ���� ��� ���� ����
*W�/RQGRQ� 0D\HVEURRN�3DUN�/DNHV� ���� ��� �� ����
&XPEULD�6RXWK� .LOOLQJWRQ�5HVHUYRLU� ���� ��� �� ����
6WDIIRUGVKLUH� &UR[DOO�3LWV� ���� ��� �� ����
1RUWKXPEHUODQG� &ROW�&UDJ�5HVHUYRLU� �� �� ���� ����
'HUE\VKLUH� 5RWKHU�9DOOH\�&RXQWU\�3DUN��0DLQ�/DNH� ���� �� �� ����
6XUUH\� 5�7KDPHV��+DPSWRQ�&RXUW�/RFN�:DOWRQ�%ULGJH� �� �� ���� ����
1RWWLQJKDPVKLUH� &OXPEHU�3DUN�/DNH� ���� �� �� ����
6KURSVKLUH� (OOHVPHUH� ���� �� �� ����
1RUWKDPSWRQVKLUH� 7KUDSVWRQ�*UDYHO�3LWV� ���� ��� �� ����
+HUWIRUGVKLUH� 6WDQERURXJK�/DNHV� ���� �� �� ����
%HUNVKLUH� 5�7KDPHV��+HQOH\�%ULGJH�+DPEOHGRQ�/RFN� ���� ��� �� ����
6WDIIRUGVKLUH� %HOYLGH�5HVHUYRLU� ���� ��� �� ����
*W�0DQFKHVWHU� 5XPZRUWK�/RGJH�5HVHUYRLU� ���� ���� ��� ����
(VVH[� +RUVH\�,VODQG� ���� ���� �� ����
%XFNLQJKDPVKLUH� &DOGHFRWWH�*UDYHO�3LWV� ���� �� ��� ����
:DUZLFNVKLUH� .LQJVEXU\�:DWHU�3DUN� ��� ���� ��� ����
%HUNVKLUH� 5�7KDPHV��+DPEOHGRQ�/RFN�+XUOH\�/RFN� ���� ��� ��� ����
%XFNLQJKDPVKLUH� /LQIRUG�*UDYHO�3LWV� �� �� ���� ����
'HYRQ� 7RU�7RUULGJH�(VWXDU\� ���� �� �� ����
'HUE\VKLUH� 0DUNHDWRQ�3DUN�/DNH� ���� ��� �� ����
+XPEHUVLGH� +RUQVHD�0HUH� ���� ��� �� ����
1RUWKDPSWRQVKLUH� 'DYHQWU\�5HVHUYRLU� ���� �� �� ����
'RUVHW� 3RROH�+DUERXU� ���� �� �� ����
&KHVKLUH� &KROPRQGHOH\�3DUN� ���� �� �� ����
*W�0DQFKHVWHU� 3ODWW�)LHOGV�3DUN�/DNH� ���� ��� �� ����
+DPSVKLUH� (YHUVOH\�*UDYHO�3LWV� ���� ��� �� ����
.HQW� 'XQJHQHVV�563%�5HVHUYH� ���� ��� �� ����
:HVW�<RUNVKLUH� %UHWWRQ�3DUN� ���� ��� �� ����
1RUWKDPSWRQVKLUH� (DUOV�%DUWRQ�*UDYHO�3LWV� ���� ��� �� ����
1RUWKDPSWRQVKLUH� :LFNVWHDG�3DUN�/DNHV� ���� ��� �� ����
%XFNLQJKDPVKLUH� :LOOHQ�/DNH� ���� ��� �� ����
*W�0DQFKHVWHU� 3HQQLQJWRQ�)ODVK� ���� ��� �� ����
+HUWIRUGVKLUH� &ROQH�9DOOH\�*UDYHO�3LWV� ���� ��� �� ����
*W�0DQFKHVWHU� 6WDPIRUG�3DUN�ODNH� ���� ��� �� ����
�� �� �� �� �� ��
7RWDOV� �� ������� ������ ������ �������



� � 7KH�1DWXUDOLVHG�*RRVH�6XUYH\������

� ::7�5HVHDUFK�5HSRUW�� ��

7DEOH����7KH�SHUFHQWDJH�RI�MXYHQLOH�&DQDGD�*RRVH�LQ�HDFK�UHJLRQ�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�-XO\������
5HJLRQ� $GXOW� -XYHQLOH� 8QDJHG� 7RWDO� �-XYHQLOHV�
&RUQZDOO��'HYRQ��6RPHUVHW� ������ ��� ���� ������ ��
�� �� �� �� �� ��
'RUVHW��+DPSVKLUH� ������ ���� ���� ������ ���
�� �� � �� � ��
6XVVH[��.HQW��6XUUH\� ������ ���� ���� ������ ���
�� �� �� �� �� ��
+HUWV��%XFNV��%HGV��%HUNV��/RQGRQ� ������ ������ ���� ������� ���
�� �� � �� � ��
2[IRUGVKLUH��:LOWV��*ORXFV� ������ ���� ��� ������ ���
�� �� �� �� �� ��
:DOHV� ������ ���� ��� ������ ���
�� �� � �� � ��
(VVH[��6XIIRON��1RUIRON� ������ ���� ���� ������ ���
�� �� �� �� �� ��
&DPEV��/LQFV��1RUWKDQWV� ������ ���� ��� ������ ���
�� �� � �� � ��
/HLFV��1RWWV��'HUE\V� ������ ���� ��� ������ ���
�� �� �� �� �� ��
&KHVKLUH��6DORS��+HUHIRUG��� ������ ���� ���� ������ ���
6WDIIV��:DUZLFNV��:��0LGODQGV� �� �� �� �� ��
/DQFV��<RUNV��+XPEHUVLGH�� ������ ������ ������ ������� ���
0HUVH\VLGH��*W�0DQFKHVWHU� �� � �� � ��
&XPEULD��1RUWKXPE���&OHYHODQG�� ������ ���� ���� ������ ���
'XUKDP��7\QH�	�:HDU� �� �� �� �� ��
6FRWODQG� ������ ��� ��� ������ ��
�� �� � �� � ��
7RWDO� ������� ������ ������ ������� ���
�
)LJXUH����)UHTXHQF\�GLVWULEXWLRQ�RI�IORFN�VL]H�DPRQJ�&DQDGD�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�
-XO\������
2QO\�VLWHV�ZLWK�IHZHU�WKDQ�����ELUGV�DUH�VKRZQ��IRU�VLWHV�ZLWK�����RU�PRUH��VHH�7DEOH���
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��� ::7�5HVHDUFK�5HSRUW���

)LJXUH����)UHTXHQF\�GLVWULEXWLRQ�RI�EURRG�VL]H�DPRQJ�&DQDGD�DQG�*UH\ODJ�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�
6XUYH\��-XQH�-XO\������
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���

� � � � � � � � � �� �� ��
%URRG�VL]H

)U
HT

XH
QF

\��
�QX

PE
HU�

RI�
EUR
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V &DQDGD

*UH\ODJ

�
7DEOH����0HDQ�EURRG�VL]H�RI�&DQDGD�*HHVH�LQ�HDFK�UHJLRQ��������VWDQGDUG�HUURU���GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��
-XQH�-XO\������
5HJLRQ� 0HDQ� 6�(��
&DPEV��/LQFV��1RUWKDQWV� ����� �����
&KHVKLUH��6DORS��+HUHIRUG��6WDIIV��:DUZLFNV��:�0LG� ����� �����
&RUQZDOO��'HYRQ��6RPHUVHW� ����� �����
&XPEULD��1RUWKXPE���&OHYHODQG��'XUKDP��7\QH�	�:HDU� ����� �����
'RUVHW��+DPSVKLUH� ����� �����
(VVH[��6XIIRON��1RUIRON� ����� �����
+HUWV��%XFNV��%HGV�%HUNV��/RQGRQ� ����� �����
/DQFV��<RUNV��+XPEHUVLGH��0HUVH\VLGH��*W�0DQFKHVWHU� ����� �����
/HLFV��1RWWV��'HUE\V� ����� �����
2[IRUGVKLUH��:LOWV��*ORXFV� ����� �����
6FRWODQG� ����� �����
6XVVH[��.HQW��6XUUH\� ����� �����
:DOHV� ����� �����
�
)LJXUH����)UHTXHQF\�GLVWULEXWLRQ�RI�IORFN�VL]H�DPRQJ�*UH\ODJ�*HHVH�LQ�%ULWDLQ��-XQH�-XO\������
2QO\�VLWHV�ZLWK�IHZHU�WKDQ�����ELUGV�DUH�VKRZQ��IRU�VLWHV�ZLWK�����RU�PRUH�VHH�7DEOH���
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� � 7KH�1DWXUDOLVHG�*RRVH�6XUYH\������

� ::7�5HVHDUFK�5HSRUW�� ���

)LJXUH����7KH�GLVWULEXWLRQ�DQG�DEXQGDQFH�RI�UH�HVWDEOLVKHG�*UH\ODJ�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�
6XUYH\��-XQH�-XO\������
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+��(��5RZHOO�HW�DO��

��� ::7�5HVHDUFK�5HSRUW���

7DEOH����&RXQWV�RI�UH�HVWDEOLVKHG�*UH\ODJ�*HHVH�DW�WKH����PRVW�LPSRUWDQW�VLWHV�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��
-XQH�-XO\������
1:&�5HJLRQ� 6LWH�QDPH� $GXOWV� -XYHQLOHV� 8QDJHG� 7RWDO�
+XPEHUVLGH� +RUQVHD�0HUH� ���� ��� �� ����
+LJKODQG�1RUWK� /RFK�/R\DO� ���� ��� �� ����
$QJOHVH\� /O\Q�7UDIIZOO� ���� ��� �� ����
+XPEHUVLGH� +XPEHU�(VWXDU\� ��� ���� ���� ����
&XPEULD�6RXWK� :LQGHUPHUH� ��� ���� ���� ����
3HUWK�	�.LQURVV� /RFK�/HYHQ� ���� ���� ���� ����
&DPEULGJHVKLUH� /LWWOH�3D[WRQ�*UDYHO�3LWV� ���� ���� �� ����
%XFNLQJKDPVKLUH� :LOOHQ�/DNH� ���� ��� �� ����
1RUIRON� 1RUWK�1RUIRON�&RDVW� �� �� ���� ����
6XIIRON� /LYHUPHUH� ���� ��� �� ����
6XIIRON� $OWRQ�:DWHU� ���� ��� ��� ����
1RUWKDPSWRQVKLUH� 7KUDSVWRQ�*UDYHO�3LWV� ���� ��� �� ����
(VVH[� +RUVH\�,VODQG� ���� ���� �� ����
/RWKLDQV� *ODGKRXVH�5HVHUYRLU� ���� ���� �� ����
1RUWKDPSWRQVKLUH� %ODWKHUZ\NH�/DNH� ���� ��� �� ����
&XPEULD�1RUWK� +DZHVZDWHU�5HVHUYRLU� �� �� ���� ����
%HGIRUGVKLUH� 6RXWKLOO�/DNH� ���� ��� �� ����
1RUWKDPSWRQVKLUH� (DUOV�%DUWRQ�*UDYHO�3LWV� ���� ��� �� ����
/RWKLDQV� 'XGGLQJVWRQ�/RFK� ���� �� �� ����
%XFNLQJKDPVKLUH� &DOGHFRWWH�*UDYHO�3LWV� ���� �� �� ����
1RUIRON� 6HQQRZH�3DUN�/DNH�*XLVW� ��� ��� ���� ����
&XPEULD�1RUWK� %DVVHQWKZDLWH�/DNH� ���� ��� �� ����
&XPEULD�1RUWK� 'HUZHQW�:DWHU� �� �� ���� ����
&XPEULD�1RUWK� $EERWV�0RVV� ���� ��� �� ����
2UNQH\� +ROP�RI�+XLS� �� �� ���� ����
2[IRUGVKLUH� 3RUW�0HDGRZ� ���� �� �� ����
.HQW� 'XQJHQHVV�563%�5HVHUYH� ���� ��� �� ����
1RUWKDPSWRQVKLUH� &OLIIRUG�+LOO�*UDYHO�3LWV� ��� ���� �� ����
&DPEULGJHVKLUH� %DUOH\FURIW�*UDYHO�3LWV� ��� ���� �� ����
2UNQH\� .LOL�+ROP� �� �� ���� ����
1RUWK�<RUNVKLUH� )DLUEXUQ�,QJV� ���� �� �� ����
2UNQH\� ,VODQG�RI�(JLOVD\� ��� ��� ���� ����
&DPEULGJHVKLUH� *RGPDQFKHVWHU�*UDYHO�3LW� ���� ��� �� ����
/DQDUNVKLUH�6WUDWKNHOYLQ� +RJJDQILHOG�/RFK� ���� �� �� ����
.HQW� 6FRWQH\�3LW� ���� ��� �� ����
1RUIRON� 7KH�:DVK� ���� �� �� ����
%XFNLQJKDPVKLUH� 1HZSRUW�3DJQHOO�*UDYHO�3LWV� ��� ��� ���� ����
2UNQH\� /RFK�RI�6ZDQQD\� ��� ���� �� ����
1RUWKXPEHUODQG� &DLVWURQ�4XDUU\� ���� ��� �� ����
1RUIRON� 6W��%HQHW¶V�/HYHOV� ���� ��� �� ����
&DPEULGJHVKLUH� %XFNGHQ�6WLUWORH�3LWV� ���� ��� �� ����
1RUWKDPSWRQVKLUH� 'HHQH�/DNH� ���� ��� �� ����
1RUWKXPEHUODQG� +DX[OH\�+DYHQ� �� �� ���� ����
1RUIRON� 6ZDQWRQ�0RUOH\�*UDYHO�3LWV� ��� ��� ��� ����
1RUWK�<RUNVKLUH� )HZVWRQ�5HVHUYRLU� ��� ��� ��� ����
1RUWK�<RUNVKLUH� *RXWKZDLWH�5HVHUYRLU� ���� ��� �� ����
*UHDWHU�/RQGRQ� %UHQW�5HVHUYRLU� ���� �� �� ����
0HUVH\VLGH� 6RXWKSRUW�0DULQD� ��� ��� �� ����
&OHYHODQG� $OEHUW�3DUN� �� �� ���� ����
&XPEULD�6RXWK� (VWKZDLWH�:DWHU� �� �� ���� ����
�� �� �� �� �� ��
7RWDOV� �� ������ ������ ������ �������
�



� � 7KH�1DWXUDOLVHG�*RRVH�6XUYH\������

� ::7�5HVHDUFK�5HSRUW�� ���

������ %DUQDFOH�*RRVH�
$OWRJHWKHU������%DUQDFOH�*HHVH�%UDQWD� OHXFRSVLV�ZHUH� IRXQG�DW����VLWHV� LQ�������NP�VTXDUHV��)LJ���� VKRZV� WKHLU�
GLVWULEXWLRQ�DQG�UHODWLYH�DEXQGDQFH��7KH�FRXQW\�ZLWK�WKH�KLJKHVW�QXPEHU�������ZDV�&XPEULD��ZKHUH�WKH�VSHFLHV�
ZDV� IRXQG� DW� VHYHQ� VLWHV��PRVW� QRWDEO\� DW�7KZDLWH�)ODW� DQG�5RDQKHDG�3RQGV��ZKHUH� WKH� IORFN�QXPEHUHG�����
DGXOWV�DQG���MXYHQLOHV��7KH�FRXQW\�ZLWK�WKH�VHFRQG�KLJKHVW�WRWDO�ZDV�+DPSVKLUH��ZKHUH�����%DUQDFOH�*HHVH�ZHUH�
FRXQWHG�DW�ILYH�VLWHV��WKH�PRVW�LPSRUWDQW�RI�ZKLFK�ZDV�6WUDWILHOG�6D\H�����DGXOWV�DQG����MXYHQLOHV���(VVH[�KHOG�WKH�
WKLUG� ODUJHVW� FRXQW\� WRWDO�ZLWK� ��� ELUGV� DW� WKUHH� VLWHV�� WKH� SULQFLSDO� RQH� EHLQJ�+RUVH\� ,VODQG� ���� DGXOWV� DQG� ��
MXYHQLOHV��� *ORXFHVWHUVKLUH� KHOG� WKH� IRXUWK� KLJKHVW� FRXQW\� WRWDO� ���� ELUGV� DW� WKUHH� VLWHV�� ZLWK� WKH� PDMRULW\� DW�
)UDPSWRQ� 3RROV�� ZKLOVW� /DQFDVKLUH� KHOG� WKH� ILIWK� KLJKHVW� FRXQW\� WRWDO� ���� ELGV� DW� IRXU� VLWHV��� (OVHZKHUH�� WKH�
VSHFLHV�ZDV�IRXQG�DW�VHYHQ�VLWHV�LQ�1RUWK�<RUNVKLUH��IRXU�VLWHV�LQ�+XPEHUVLGH��WKUHH�VLWHV�LQ�WKUHH�FRXQWLHV��WZR�
VLWHV�LQ�D�IXUWKHU�WHQ�FRXQWLHV��DQG�DW�VLQJOH�VLWHV�LQ����FRXQWLHV�IURP�2UNQH\�WR�&RUQZDOO��
$OO� RI� WKH� %DUQDFOH� *HHVH� UHFRUGHG� ZHUH� DJHG� DQG�� RI� WKHVH�� ���� ZHUH� MXYHQLOHV�� ���� RI� ZKLFK� ZHUH� LQ�
GLVFHUQDEOH�EURRGV��7KH�PHDQ�EURRG�VL]H�ZDV������Q �����

������ (J\SWLDQ�*RRVH�
$�WRWDO�RI�����(J\SWLDQ�*HHVH�$ORSRFKHQ�DHJ\SWLDFXV�ZDV�IRXQG�DW����VLWHV�LQ�������NP�VTXDUHV��)LJ����VKRZV�WKDW�
WKH�PDMRULW\�ZHUH�LQ�1RUIRON��DW����VLWHV���ZKHUH����������RI�WKH�WRWDO��ZHUH�FRXQWHG��6L[W\�IRXU�ZHUH�IRXQG�DW�
VHYHQ� VLWHV� LQ� 6XIIRON�� DQG� WKHUH� LV� HYLGHQFH� WKDW� WKH� VSHFLHV� EUHG� VXFFHVVIXOO\� LQ� ERWK� RI� WKHVH� FRXQWLHV��
(OVHZKHUH�� ��� ELUGV� ZHUH� IRXQG� RQ� WKH� 5LYHU� 7KDPHV� EHWZHHQ� WKH� $���� URDG� EULGJH� DQG� %RXUQH� (QG�
�%HUNVKLUH��� ��� DW� 6SDGH�2DN�*UDYHO� 3LW� �%XFNLQJKDPVKLUH��� ��� DW� WKUHH� VLWHV� LQ� 6XUUH\�� QLQH� DW� WKUHH� VLWHV� LQ�
*UHDWHU�/RQGRQ��QLQH�DW�WZR�VLWHV�LQ�*UHDWHU�0DQFKHVWHU��IRXU�DW�WKUHH�VLWHV�LQ�+DPSVKLUH��IRXU�DW�WZR�VLWHV�LQ�
0HUVH\VLGH��WKUHH�DW�WZR�VLWHV�LQ�(VVH[��WZR�LQ�1RWWLQJKDPVKLUH��RQH�LQ�1RUWK�<RUNVKLUH�DQG�RQH�LQ�&RUQZDOO��
$ZD\�IURP�1RUIRON�DQG�6XIIRON��VXFFHVVIXO�EUHHGLQJ�ZDV�RQO\�UHFRUGHG�RQ�WKH�5LYHU�7KDPHV�EHWZHHQ�WKH�$����
URDG�EULGJH�DQG�%RXUQH�(QG��ZKHUH���MXYHQLOHV�ZHUH�SUHVHQW�ZLWK����DGXOWV��
$�WRWDO�RI�����RI�WKH�SRSXODWLRQ�ZDV�DJHG�DQG��RI�WKHVH������ZHUH�MXYHQLOHV������RI�ZKLFK�ZHUH�LQ�GLVFHUQDEOH�
EURRGV��7KH�PHDQ�EURRG�VL]H�ZDV������Q �����

������ 6QRZ�*RRVH�
$OWRJHWKHU�����6QRZ�*HHVH�$QVHU�FDHUXOHVFHQV�ZHUH�IRXQG�DW����VLWHV��HDFK�LQ�D�GLIIHUHQW����NP�VTXDUH��)LJ������7KH�
ODUJHVW�IORFN��RI����ELUGV��ZDV�DW�7KDPHVPHDG�/DNHV��*UHDWHU�/RQGRQ���$�IORFN�RI����ZDV�UHFRUGHG�DW�(YHUVOH\�
*UDYHO�3LWV� �+DPSVKLUH��� ���ZHUH�RQ� WKH�8QLYHUVLW\� RI�<RUN� ODNH� �1RUWK�<RUNVKLUH��� DQG� IORFNV�RI�QLQH�ZHUH�
UHFRUGHG�RQ�%OHQKHLP�3DUN�/DNH� �2[IRUGVKLUH�� DQG� DW� 6WUDWKILHOG� 6D\H� �+DPSVKLUH���$� IXUWKHU� WZR� VLWHV� KHOG�
IRXU��RQH�VLWH�KHOG�WKUHH��WKUHH�VLWHV�KHOG�WZR�DQG�VL[�VLWHV�KHOG�VLQJOH�ELUGV��2QO\����MXYHQLOHV������RI�WKH�DJHG�
SRSXODWLRQ��ZHUH�VHHQ��

������ %DU�+HDGHG�*RRVH�
7KH� GLVWULEXWLRQ� DQG� DEXQGDQFH� RI� %DU�KHDGHG� *HHVH�$QVHU� LQGLFXV� LV� VKRZQ� LQ� )LJ�� ���� $� WRWDO� RI� ��� ZHUH�
UHFRUGHG�GXULQJ�WKH�VXUYH\��7KH�VSHFLHV�ZDV�IRXQG�LQ�HLJKW�FRXQWLHV��LQFOXGLQJ�D�WRWDO�RI�QLQH�LQ�'HUE\VKLUH��7KH�
RQO\�UHFRUG�RI�EUHHGLQJ�ZDV�DW�6WUDWILHOG�6D\H��+DPSVKLUH��ZKHUH�D�SDLU�ZDV�UHFRUGHG�ZLWK�IRXU�MXYHQLOHV��

������ 3LQN�IRRWHG�*RRVH�
$�WRWDO�RI����3LQN�IRRWHG�*HHVH�$QVHU�EUDFK\UK\QFKXV�ZHUH�IRXQG�DW����VLWHV�LQ�������NP�VTXDUHV��)LJ�������7KH�
GLVWULEXWLRQ�ZDV� VLPLODU� WR� WKDW� GXULQJ� WKH�ZLQWHU��ZKHQ�RYHU� ��������*UHHQODQG�,FHODQG�ELUGV�RYHU�ZLQWHU� LQ�
%ULWDLQ��SULQFLSDOO\�LQ�HDVWHUQ�DQG�VRXWKHUQ�6FRWODQG��/DQFDVKLUH�DQG�1RUIRON��7KHUH�ZHUH�VL[�3LQN�IRRWHG�*HHVH�
LQ�$QJXV��IRXU� LQ�/DQFDVKLUH�DQG�LQ�(VVH[��ZKHUH�RQH�SDLU�EUHG�DW�+RUVH\�,VODQG��SURGXFLQJ�RQH�JRVOLQJ���DQG�
WKUHH� LQ� WKH� /RWKLDQV�� 7ZR�ZHUH� UHFRUGHG� LQ� VL[� RWKHU� FRXQWLHV�� DQG� VLQJOHV� ZHUH� UHFRUGHG� LQ� D� IXUWKHU� IRXU�
FRXQWLHV��2QH�MXYHQLOH�ZDV�UHFRUGHG�ZLWKRXW�DQ\�DGXOWV�DW�:DWHUPHDG�*UDYHO�3LWV��/HLFHVWHUVKLUH���LQGLFDWLQJ�WKDW�
WKH�VSHFLHV�KDG�EUHG�QHDUE\���
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)LJXUH����7KH�GLVWULEXWLRQ�DQG�DEXQGDQFH�RI�(J\SWLDQ�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�-XO\�
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)LJXUH����7KH�GLVWULEXWLRQ�DQG�DEXQGDQFH�RI�6QRZ�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�-XO\������
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1R��RI�6QRZ�*HHVH�
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)LJXUH�����7KH�GLVWULEXWLRQ�DQG�DEXQGDQFH�RI�%DU�KHDGHG�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�
-XO\������

���
���
���
�
�

1R��RI�%DU�KHDGHG�*HHVH�
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)LJXUH�����7KH�GLVWULEXWLRQ�DQG�DEXQGDQFH�RI�3LQN�IRRWHG�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�
-XO\������

�
�
�
�
�
�

1R��RI�3LQN�)RRWHG�*HHVH�
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)LJXUH�����7KH�GLVWULEXWLRQ�RI�:KLWH�IURQWHG�*HHVH�DQG�/HVVHU�:KLWH�IURQWHG�*HHVH�FRXQWHG�GXULQJ�WKH�1DWXUDOLVHG�
*RRVH�6XUYH\��-XQH�-XO\�������(DFK�V\PERO�UHSUHVHQWV�D�VLQJOH�ELUG��

*UHHQODQG�:KLWH�IURQWHG�*RRVH
(XURSHDQ�:KLWH�IURQWHG�*RRVH
/HVVHU�:KLWH�IURQWHG�*RRVH

�
�
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������ (PSHURU�*RRVH�
$OWRJHWKHU�� ��� (PSHURU� *HHVH�$QVHU� FDQDJLFXV� ZHUH� IRXQG� GXULQJ� WKH� VXUYH\�� DOO� RI� ZKLFK� ZHUH� DGXOWV�� 7KH�
PDMRULW\� �����ZHUH�IRXQG�RQ�+RUVH\�,VODQG� LQ�(VVH[��(OVHZKHUH�� WKHUH�ZHUH�VLQJOH�ELUGV�DW�6FRWQH\�3LW� �.HQW���
$EHU�2JZHQ�DQG�7KH�6SLQQLHV��&DHUQDUYRQ���DQG�RQ�WKH�0HQDL�6WUDLJKWV�EHWZHHQ�%HDXPDULV�DQG�7XEXODU�%ULGJH�
�$QJOHVH\���

������ 6ZDQ�*RRVH�
$�WRWDO�RI�QLQH�DGXOW�6ZDQ�*HHVH�$QVHU� F\JQRLGHV�ZHUH�UHFRUGHG�GXULQJ� WKH�VXUYH\��7KUHH�ZHUH� LQ�&XPEULD�DQG�
VLQJOHV�ZHUH�LQ�VL[�RWKHU�FRXQWLHV��

������� 8QLGHQWLILHG�*RRVH�
$� WRWDO� RI� VL[� XQLGHQWLILHG� JHHVH� ZHUH� UHFRUGHG� DW� WZR� VLWHV� LQ� 'HUE\VKLUH� DQG� DW� VLQJOH� VLWHV� LQ� *UHDWHU�
0DQFKHVWHU��&KHVKLUH�DQG�:LOWVKLUH��

������� 'DUN�EHOOLHG�%UHQW�*RRVH�
7KHUH�ZHUH�WKUHH�DGXOW�'DUN�EHOOLHG�%UHQW�*HHVH�%UDQWD�E��EHUQLFOD�RQ�+RUVH\�,VODQG��(VVH[���DQG�D�VLQJOH�DGXOW�DW�
:LQWHUOH\�3RQG��&KHVKLUH���

������� :KLWH�IURQWHG�*RRVH�
$� WRWDO� RI� VHYHQ� DGXOW�:KLWH�IURQWHG�*HHVH�$QVHU� DOELIURQV� �WZR�(XURSHDQ�$�� D�� DOELIURQV�� RQH�*UHHQODQG�$�� D��
IODYLURVWULV� DQG� IRXU� RI� XQNQRZQ� UDFH�� ZHUH� UHFRUGHG� GXULQJ� WKH� VXUYH\�� %RWK� (XURSHDQ� ELUGV� ZHUH� LQ�
+XPEHUVLGH��DW�0HOWRQ�3RQGV�DQG� WKH�+XPEHU�(VWXDU\��7KH�*UHHQODQG�ELUG�ZDV�RQ�/RFK�/R\DO� �+LJKODQGV���
7KH� UHPDLQLQJ� IRXU� ELUGV� ZHUH� DW� 9LFWRULD� 3DUN� /DNHV� �*UHDWHU� /RQGRQ��� $UGLQJO\� 5HVHUYRLU� �:HVW� 6XVVH[���
&KDUOWRQ�*UDYHO�3LWV��+DPSVKLUH��DQG�&ROOLIRUG�5HVHUYRLU��&RUQZDOO���

������� 5HG�EUHDVWHG�*RRVH�
7KUHH�DGXOW�5HG�EUHDVWHG�*HHVH�%UDQWD�UXILFROOLV�ZHUH�UHFRUGHG�DW�5RDWK�3DUN�/DNH��*ODPRUJDQ���

������� /HVVHU�:KLWH�IURQWHG�*RRVH�
7KHUH�ZHUH� WZR�UHFRUGV�RI� VLQJOH�/HVVHU�:KLWH�IURQWHG�*HHVH�$QVHU� HU\WKURSXV�� DW� ,EVOH\�DQG�0RFNEHJJDU�/DNH�
�+DPSVKLUH��DQG�DW�3RUW�0HDGRZ��2[IRUGVKLUH���

������� %HDQ�*RRVH�
$�VLQJOH�DGXOW�%HDQ�*RRVH�$QVHU�IDEDOLV�ZDV�VHHQ�DW�3RUW�0HDGRZ�LQ�2[IRUGVKLUH��

������� +\EULG�JHHVH�
$�WRWDO�RI�����K\EULG�JHHVH�RI����GLIIHUHQW�YDULHWLHV�ZHUH� IRXQG�DW� VLWHV� DFURVV�%ULWDLQ�GXULQJ� WKH� VXUYH\��7KH�
PDMRULW\�RI�VLWHV�KHOG�ORZ�QXPEHUV�RI�K\EULGV��
7KH�PRVW�FRPPRQ�W\SH�RI�K\EULG�ZDV�EHWZHHQ�&DQDGD�*RRVH�DQG�*UH\ODJ�*RRVH��D�WRWDO�RI����ZHUH�UHFRUGHG��
RI�ZKLFK� ���ZHUH� DGXOWV� ������ DQG����ZHUH� MXYHQLOHV� �������7KH� VHFRQG�PRVW� FRPPRQ�K\EULG�ZDV�EHWZHHQ�
*UH\ODJ�*RRVH�DQG�6ZDQ�*RRVH��ZLWK�D�WRWDO�RI����ELUGV��ZLWK�WKRVH�EHWZHHQ�D�*UH\ODJ�*RRVH�DQG�DQ�XQNQRZQ�
JRRVH��D� WRWDO�RI����ELUGV��EHLQJ�WKH�WKLUG�PRVW�FRPPRQ�W\SH��1XPEHUV�RI�WKH�RWKHU�YDULHWLHV�RI�K\EULGV�ZHUH�
JHQHUDOO\�ORZ��VHH�7DEOH�����

������� 'RPHVWLF�JHHVH�
$�WRWDO�RI�����GRPHVWLF�JHHVH�ZHUH� IRXQG�GXULQJ� WKH� VXUYH\��7KH�PDMRULW\�RI�(QJOLVK�FRXQWLHV�KHOG�GRPHVWLF�
JHHVH��DQG�WKH\�ZHUH�DOVR�UHFRUGHG�LQ�WKUHH�6FRWWLVK�UHJLRQV�DQG�LQ�WZR�:HOVK�FRXQWLHV��0RVW�UHFRUGV�������GLG�
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QRW� VSHFLI\� WKH�YDULHW\� LQYROYHG��EXW�D� WRWDO�RI����&KLQHVH�*HHVH� �WKH�GRPHVWLFDWHG� IRUP�RI� WKH�6ZDQ�*RRVH��
ZHUH� UHFRUGHG��'RPHVWLF� JHHVH� K\EULGLVH� IUHHO\�ZLWK�*UH\ODJ�*HHVH� �IURP�ZKLFK�PRVW� GRPHVWLF� YDULHWLHV� DUH�
GHULYHG��� DQG� D� WRWDO� RI� ���� GRPHVWLF� [�*UH\ODJ�*RRVH� K\EULGV�ZHUH� UHFRUGHG� �����ZHUH� DGXOWV� DQG� ���ZHUH�
MXYHQLOHV���'RPHVWLF�JHHVH�ZLOO�DOVR�RFFDVLRQDOO\�K\EULGLVH�ZLWK�&DQDGD�*HHVH��D�WRWDO�RI����ELUGV�RI�WKLV�K\EULG�
ZHUH�UHFRUGHG����
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�� ',6&866,21�
���� &DQDGD�*RRVH�
7KH�QXPEHU�RI�&DQDGD�*HHVH�FRXQWHG�GXULQJ� WKH�VXUYH\�ZDV����� ORZHU� WKDQ� LQ���������� VXJJHVWLQJ� WKDW� WKH�
SRSXODWLRQ�KDG�GHFOLQHG�DW�DQ�DYHUDJH�UDWH�RI������SHU�\HDU��
7DEOH��� VKRZV� WKH� HVWLPDWHV�RI�&DQDGD�*RRVH�SRSXODWLRQ�VL]H�GHULYHG� IURP�WKH� ILYH�QDWLRQDO� VXUYH\V� WR�GDWH��
7KH�QDWLRQDO�SRSXODWLRQ�DSSHDUV�WR�KDYH�LQFUHDVHG�DW�D�UDWH�RI������WR������SHU�\HDU�XS�WR�WKH�HDUO\�����V��6LQFH�
WKHQ��LW�DSSHDUV�WR�KDYH�GHFOLQHG�E\�DURXQG������SHU�\HDU��,QGH[�YDOXHV�SURGXFHG�XVLQJ�:H%6�GDWD�KDYH�VKRZQ�
WKDW�D�ORQJ�WHUP�WUHQG�RI�VWDELOLW\�RFFXUUHG�GXULQJ�WKH�����V��0XVJURYH�HW�DO���������KRZHYHU��SHDN�QDWLRQDO�WRWDOV�
UHFRUGHG�E\�:H%6�RYHU�WKLV�WLPH�KDYH�VKRZQ�DQ�LQFUHDVH��7KLV�KLJKOLJKWV�WKH�PDLQ�LQDGHTXDF\�RI�WKLV�LQGH[LQJ�
WHFKQLTXH��DV�VLWHV�ZKHUH�PXFK�RI� WKH�SRSXODWLRQ�H[SDQVLRQ� LV�RFFXUULQJ�DUH�QRW� LQFOXGHG� LQ�WKH�FXUUHQW� LQGH[�
FDOFXODWLRQV�GXH�WR�DQ�LQVXIILFLHQW�UXQ�RI�GDWD��0XVJURYH�HW�DO���������
7DEOH����&DQDGD�*RRVH�SRSXODWLRQ�HVWLPDWHV�IURP�ILYH�QDWLRQDO�VXUYH\V��%OXUWRQ�-RQHV�������2JLOYLH�������2JLOYLH�������
'HODQ\�������
�� ����� �������� �������� �������� �����
�� �PD[�FRXQWV�� �� �� �� ��
3RSXODWLRQ� ������� ������� ������� ������� �������
�� �� � �� � ��
��FKDQJH�EHWZHHQ� �� ����� ���� ����� �����
VXUYH\V� �� �� �� �� ��
$YHUDJH���FKDQJH� �� ����� ����� ����� ������
SHU�\HDU� �� �� �� �� ��
�
7KH� SRSXODWLRQ� UHFRUGHG� E\� WKH� ����� VXUYH\� LV� VLPLODU� WR� WKDW� HVWLPDWHG� WKRXJK� :H%6� LQ� ��������� :H%6�
HVWLPDWHG� WKH�SRSXODWLRQ�DW��������ELUGV� �3ROOLWW� HW�DO���������+RZHYHU�� LW�KDV�EHHQ�VXJJHVWHG� WKDW�PXFK�RI� WKH�
UHFHQW�JURZWK�LQ�WKH�%ULWLVK�&DQDGD�*RRVH�SRSXODWLRQ�KDV�RFFXUUHG�RQ�VPDOO�SRQGV�DQG�SDUN�ODNHV��3ROOLWW�HW�DO��
������� ,I� ELUGV� LQ� WKHVH� ORFDWLRQV� VXFFHVVIXOO\� EUHHG�� WKH\� DUH� OLNHO\� WR�PRXOW� DW� WKH� EUHHGLQJ� VLWH� LQ� RUGHU� WR�
SURWHFW�WKHLU�IOLJKWOHVV�\RXQJ��'HODQ\��������0DQ\�RI�WKHVH�VLWHV�DUH�QRW�FRYHUHG�E\�:H%6��UHVXOWLQJ�LQ�DQ�XQGHU�
HVWLPDWH�RI�WKH�QDWLRQDO�SRSXODWLRQ��DQG�LW� LV�SUREDEOH�WKDW�WKH�PHWKRGV�XVHG�LQ�WKH������VXUYH\�ZLOO�KDYH�DOVR�
PHDQW�WKDW�VRPH�RI�WKHVH�VPDOO�VLWHV�ZLOO�KDYH�EHHQ�PLVVHG��8QGHU�HVWLPDWLRQ�PD\�DOVR�KDYH�RFFXUUHG�GXH�WR�WKH�
IDFW�WKDW�JHHVH�DUH�RIWHQ�PRUH�ZDU\�GXULQJ�WKH�PRXOW�WKDQ�DW�RWKHU�WLPHV��7KHUHIRUH��WKH\�PD\�KDYH�EHHQ�PLVVHG�
GXULQJ�FRXQWV�EHFDXVH�WKH\�ZHUH�KLGGHQ�IURP�YLHZ�RQ�LVODQGV�RU�LQ�VXUURXQGLQJ�YHJHWDWLRQ��'HODQ\��������
,Q�FRQWUDVW�WR�WKLV�VXUYH\��D�UDQGRPLVHG�VWUDWLILHG�VDPSOH�VXUYH\�FDUULHG�RXW�LQ������WR�DGGUHVV�WKH�SUREOHPV�RI�
VLWHV�EHLQJ�PLVVHG��HVWLPDWHG�WKDW�WKH�&DQDGD�*RRVH�SRSXODWLRQ�LQ�VRXWKHUQ�%ULWDLQ�KDG�LQFUHDVHG�E\�����VLQFH�D�
��������VXUYH\��DQ�DYHUDJH�DQQXDO�LQFUHDVH�RI������SHU�\HDU��5HKILVFK�HW�DO���������7KLV�VWLOO�VXJJHVWV�WKDW�WKH�UDWH�
RI�SRSXODWLRQ�LQFUHDVH�KDV�VORZHG��EXW�WKH������VXUYH\�ORRNHG�DW�VRXWKHUQ�%ULWDLQ�RQO\��
7KH�PDLQ�SUREOHP�ZLWK� VLWH�EDVHG� VXUYH\V�� VXFK�DV� WKH������ VXUYH\�� LV� WKDW� LQFRPSOHWH� FRYHUDJH�FDQ� UHVXOW� LQ�
XQGHU�HVWLPDWHV�� WKH� H[WHQW� RI� ZKLFK� PD\� EH� GLIILFXOW� WR� DVVHVV� �'HODQ\� ������� 6HYHUDO� UHJLRQV� �PRVWO\� LQ�
6FRWODQG��UHFHLYHG�QR�FRYHUDJH�GXULQJ�WKH�VXUYH\��DQG�DOWKRXJK�PDQ\�RI�WKHVH�DUH�NQRZQ�WR�KROG�UHODWLYHO\�IHZ�
LQWURGXFHG�JHHVH��VRPH�ELUGV�ZLOO�KDYH�EHHQ�PLVVHG��7KH�VXUYH\�WRWDO�IRU�:LOWVKLUH�LV�DOVR�NQRZQ�WR�EH�ORZ��3��
&UDQVZLFN�SHUV��FRPP����
7KH�WRWDO�QXPEHU�RI�VLWHV�FRYHUHG��������VLWHV�LQ��������NP�VTXDUHV��ZDV�ORZHU�WKDQ�LQ����������ZKHQ�������VLWHV�
ZLWKLQ��������NP�VTXDUHV�ZHUH�FRYHUHG��'HODQ\��������,Q�������D�WRWDO�RI�����VLWHV�ZLWKLQ��������NP�VTXDUHV�
UHFRUGHG�&DQDGD�*HHVH��FRPSDUHG�ZLWK�������VLWHV�LQ��������NP�VTXDUHV�LQ����������7KLV�PD\�QRW�QHFHVVDULO\�
UHIOHFW�D�FRQWUDFWLRQ�LQ�WKH�UDQJH�RI�&DQDGD�*HHVH�LQ�%ULWDLQ�DV�FRYHUDJH�DV�D�ZKROH�ZDV�ORZHU�WKDQ�LQ����������
DQG� LW� VHHPV� OLNHO\� WKDW� VRPH�&DQDGD�*RRVH�VLWHV�KDYH�EHHQ�PLVVHG��7KHUH�ZDV�D�VPDOO� LQFUHDVH� LQ�SRSXODWLRQ�
GHQVLW\�UHFRUGHG��WKH���������VXUYH\�IRXQG�D�PHDQ�SRSXODWLRQ�GHQVLW\�RI�����&DQDGD�*HHVH�SHU�RFFXSLHG����NP�
VTXDUH��ZKLOVW�WKH������VXUYH\�IRXQG�WKLV�KDG�JURZQ�WR�����ELUGV�SHU�RFFXSLHG�VTXDUH��DQ�LQFUHDVH�RI������
)LJ�����LOOXVWUDWHV�WKH�UHJLRQV�XVHG�LQ�WKLV�DQDO\VLV�WR�FRPSDUH�UHJLRQDO�&DQDGD�*RRVH�SRSXODWLRQ�WRWDOV�WR�WKRVH�
RI�������7DEOH���VKRZV�WKDW�WKH�SRSXODWLRQ�LQFUHDVHG�LQ�VL[�RI�WKH����UHJLRQV�DQG�GHFOLQHG�LQ�WKH�UHPDLQLQJ�VHYHQ�
UHJLRQV��,Q�WKLV�FRPSDULVRQ��LW�PXVW�EH�FRQVLGHUHG�WKDW�FKDQJHV�KDYH�RFFXUUHG�LQ�FRXQW\�ERXQGDULHV�VLQFH������
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DQG�WKH�UHJLRQV�XVHG�IRU�WKH������DQDO\VLV�GLIIHU�VOLJKWO\�IURP�WKRVH�XVHG�LQ�������VHH�EHORZ�7DEOH�����7KLV�PD\�
SDUWLDOO\�H[SODLQ�WKH�GHFUHDVHV�VHHQ�LQ�VRPH�UHJLRQV��'LIIHUHQFHV�LQ�FRYHUDJH�EHWZHHQ�WKH�WZR�VXUYH\V�PD\�DOVR�
DFFRXQW�IRU�VRPH�RI�WKH�DSSDUHQW�FKDQJHV�LQ�UHJLRQDO�SRSXODWLRQV��
)LJXUH�����5HJLRQV�XVHG�LQ�WKH�DQDO\VLV�RI�&DQDGD�*RRVH�GDWD�IURP�WKH�1DWXUDOLVHG�*RRVH�6XUYH\��-XQH�-XO\������

�
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7DEOH����&RPSDULVRQ�RI�&DQDGD�*RRVH�WRWDOV�LQ�GLIIHUHQW�UHJLRQV�EHWZHHQ�WKH������DQG������VXUYH\V�
5HJLRQ� ����� ��RI������ ����� ��RI������ 'LIIHUHQFH�
�� WRWDO� WRWDO�KHOG� WRWDO� WRWDO�KHOG� EHWZHHQ���
�� �� LQ�UHJLRQ� �� LQ�UHJLRQ� KHOG�LQ������
�� �� �� �� �� DQG������
&RUQZDOO��'HYRQ��6RPHUVHW� ������ ���� ������ ���� ����
�� �� � �� � ��
'RUVHW��+DPSVKLUH�� ������ ���� ������ ���� ����
�� �� �� �� �� ��
6XVVH[��.HQW��6XUUH\�� ������ ���� ������ ���� �����
�� �� � �� � ��
+HUWV��%XFNV��%HGV��%HUNV��/RQGRQ�� ������� ����� ������� ����� �����
�� �� �� �� �� ��
2[IRUGVKLUH��:LOWV��*ORXFV� ������ ���� ������ ���� �����
�� �� � �� � ��
:DOHV�� ������ ���� ������ ���� ����
�� �� �� �� �� ��
(VVH[��6XIIRON��1RUIRON� ������ ����� ������ ���� �����
�� �� � �� � ��
&DPEV��/LQFV��1RUWKDQWV� ������ ���� ������ ���� �����
�� �� �� �� �� ��
/HLFV��1RWWV��'HUE\V� ������ ����� ������ ���� �����
�� �� � �� � ��
&KHVKLUH��6DORS��+HUHIRUG��� ������ ���� ������ ����� ����
6WDIIV��:DUZLFNV��:��0LGODQGV�� �� �� �� �� ��
/DQFV��<RUNV��+XPEHUVLGH�� ������ ����� ������� ����� ����
0HUVH\VLGH��*W�0DQFKHVWHU� �� � �� � ��
&XPEULD��1RUWKXPE���&OHYHODQG�� ������ ���� ������ ���� ����
'XUKDP��7\QH�	�:HDU� �� �� �� �� ��
6FRWODQG� ������ ���� ������ ���� ����
�� �� � �� � ��
7RWDO� ������� ���� ������� ���� ��

�5HJLRQV�PDUNHG�ZLWK�DQ�DVWHULVN�DUH�DIIHFWHG�E\�FRXQW\�ERXQGDU\�FKDQJHV��
'RUVHW��+DPSVKLUH�QRZ�LQFOXGHV�1(�+DQWV��ZKLFK�ZDV�LQFOXGHG�LQ�+HUWV��%XFNV��%HGV��%HUNV��/RQGRQ�LQ������
6XVVH[��.HQW��6XUUH\�QRZ�LQFOXGHV�1�6XUUH\��ZKLFK�ZDV�LQFOXGHG�LQ�+HUWV��%XFNV��%HGV��%HUNV��/RQGRQ�LQ������
:DOHV� QRZ� LQFOXGHV�0RQWJRPHU\�� ZKLFK�ZDV� LQFOXGHG� LQ�&KHVKLUH�� 6DORS�� +HUHIRUG�� 6WDIIV��:DUZLFN��:��0LGODQGV� LQ�
�����
�
7KH� JUHDWHVW� FKDQJH� LQ� WKH� SURSRUWLRQ� RI� WKH� QDWLRQDO� SRSXODWLRQ� ZDV� VHHQ� LQ� WKH� /DQFDVKLUH�� <RUNVKLUH��
+XPEHUVLGH��0HUVH\VLGH��*UHDWHU�0DQFKHVWHU�UHJLRQ��ZKHUH�WKH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�KHOG�LQFUHDVHG�E\�
���EHWZHHQ������DQG�������7KLV�LQFUHDVH�FRXOG�EH�GXH�WR�JUHDWHU�FRYHUDJH�LQ�WKLV�UHJLRQ�GXULQJ�������WKH�UHVXOW�
RI�DQ�LQFUHDVLQJ�WROHUDQFH�RI�WKH�VSHFLHV�RI�WKH�XUEDQ�HQYLURQPHQW�RU�WKH�FUHDWLRQ�RI�QHZ�KDELWDW��VXFK�DV�JUDYHO�
SLW� FRPSOH[HV��7KH�JUHDWHVW�GHFOLQH� LQ� WKH�SURSRUWLRQ�RI� WKH�QDWLRQDO�SRSXODWLRQ�KHOG�ZDV�VHHQ� LQ�(DVW�$QJOLD�
�(VVH[�� 6XIIRON�� 1RUIRON�� ZKHUH� LW� IHOO� E\� ������ $JDLQ�� WKH� GHFOLQHV� PD\� EH� SDUWO\� H[SODLQHG� E\� FRYHUDJH�
GLIIHUHQFHV�EHWZHHQ�WKH�VXUYH\V��RU�LQFUHDVHG�OHYHOV�RI�FRQWURO��H�J��E\�OLFHQVHG�VKRRWLQJ�RU�HJJ�SULFNLQJ��

���� *UH\ODJ�*RRVH�
7KH� QXPEHU� RI� UH�HVWDEOLVKHG� *UH\ODJ� *HHVH� FRXQWHG� GXULQJ� WKH� VXUYH\� ZDV� ���� KLJKHU� WKDQ� LQ� ���������
LQGLFDWLQJ�WKDW�WKH�SRSXODWLRQ�LQFUHDVHG�DW�DQ�DYHUDJH�UDWH�RI�������SHU�\HDU��
7KH�SRSXODWLRQ�UHFRUGHG�E\�WKH������VXUYH\�LV�VLPLODU�WR�WKDW�HVWLPDWHG�IURP�:H%6�FRXQWV�LQ����������:H%6�
HVWLPDWHG�WKH�SRSXODWLRQ�DW��������ELUGV��3ROOLWW�HW�DO���������7KLV�DOVR�ILWV�ZLWK�WKH�ORQJ�WHUP�XSZDUG�WUHQG�RI�UH�
HVWDEOLVKHG�*UH\ODJ� *HHVH� VKRZQ� E\�:H%6� DQQXDO� LQGLFHV� �3ROOLWW� HW� DO�� ������� $JDLQ�� WKHUH� DUH� SUREOHPV� RI�
XQGHU�HVWLPDWLRQ�DVVRFLDWHG�ZLWK� WKH�VXUYH\�PHWKRGV��7KH������FRXQW� LV� OLNHO\� WR�EH�DQ�XQGHU�HVWLPDWH�GXH� WR�
JDSV�LQ�FRYHUDJH��SDUWLFXODUO\�LQ�6FRWODQG�DQG�RWKHU�UHPRWH�DUHDV�ZKHUH�WKHUH�DUH�IHZ�REVHUYHUV��
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7KH������ VXUYH\� UHVXOWV�GR�QRW� VKRZ�DQ�H[SDQVLRQ� LQ� WKH� UDQJH�RI� WKH� UH�HVWDEOLVKHG�*UH\ODJ�*RRVH��EXW� WKH�
HIIHFW� RI� WKH� SRSXODWLRQ� LQFUHDVH� KDV� EHHQ� D� ULVH� LQ� SRSXODWLRQ� GHQVLW\�� 7KH� �������� VXUYH\� IRXQG� D� PHDQ�
SRSXODWLRQ�GHQVLW\� RI� ���*UH\ODJ�*HHVH�SHU� RFFXSLHG� ��� NP� VTXDUH�� E\� ����� WKLV� KDG� JURZQ� WR� ���ELUGV�SHU�
RFFXSLHG�VTXDUH��DQ�LQFUHDVH�RI������
$V� LQ� ������ PDQ\� VLWHV� LQ� ����� VXSSRUWHG� ODUJH� QXPEHUV� RI� ERWK� &DQDGD� DQG� *UH\ODJ� *HHVH�� 7KHUH� ZDV� D�
GLIIHUHQFH� LV� RYHUDOO� EUHHGLQJ� VXFFHVV� EHWZHHQ� WKH� WZR� VSHFLHV�� ZLWK� WKH� SURSRUWLRQ� RI� MXYHQLOHV� EHLQJ�� RQ�
DYHUDJH��FRQVLGHUDEO\�KLJKHU�LQ�*UH\ODJ�*HHVH�������WKDQ�LQ�&DQDGDV��������$�VLPLODU�SDWWHUQ�ZDV�VHHQ�LQ�������
7KH�PHDQ� EURRG� VL]H� DQG� IUHTXHQF\� GLVWULEXWLRQ� RI� EURRG� VL]H�ZDV� YHU\� VLPLODU� LQ� ERWK�&DQDGD� DQG�*UH\ODJ�
*HHVH��7KLV�ZDV�DOVR�IRXQG�WR�EH�WKH�FDVH�LQ�������

���� 2WKHU�VSHFLHV�DQG�K\EULGV�
7KH�QXPEHUV�RI�PRVW�RI� WKH�RWKHU� VSHFLHV� UHFRUGHG�GXULQJ� WKH� VXUYH\�ZHUH� ORZHU� WKDQ� LQ����������7KH� WRWDO�
QXPEHU�RI�%DUQDFOH�*HHVH�ZDV�����ORZHU�DQG�WKH�QXPEHU�RI�(J\SWLDQ�*HHVH�ZDV�����ORZHU��$JDLQ��WKLV�PD\�
EH�GXH� WR�GLIIHUHQFHV� LQ� FRYHUDJH�EHWZHHQ� WKH� WZR� VXUYH\V��+RZHYHU�� WKH�QXPEHU�RI� MXYHQLOH�%DUQDFOH�*HHVH�
UHFRUGHG�LQ������ZDV�KLJKHU�WKDQ�LQ����������7KLV�FRXOG�EH�WKH�UHVXOW�RI�PRUH�ELUGV�EHLQJ�DJHG�E\�FRXQWHUV�LQ�
������ DV� DOO� ZHUH� DJHG� GXULQJ� WKLV� VXUYH\�� 7KH� RQO\� RWKHU� VSHFLHV·� UHFRUGHG� DV� KDYLQJ� EUHG� VXFFHVVIXOO\� ZHUH�
(J\SWLDQ��6QRZ��%DU�KHDGHG�DQG�3LQN�IRRWHG�*HHVH��DQG�WKHVH�VPDOO�SRSXODWLRQV�PD\�KDYH�WKH�SRWHQWLDO�IRU�DQ�
LQFUHDVH� LQ� QXPEHUV�� 7KH� QXPEHU� DQG� YDULHW\� RI� K\EULGV� IRXQG� DWWHVW� WR� WKH� GLIILFXOW\� WKDW�PDQ\� HVFDSHG� RU�
LQWURGXFHG�H[RWLFV�KDYH�LQ�ILQGLQJ�D�PDWH�RI�WKH�VDPH�VSHFLHV�RU�IRUP��
,W�LV�SRVVLEOH�WKDW�DW�OHDVW�VRPH�RI�WKH�ELUGV�UHFRUGHG�ZHUH�LQGLYLGXDOV�IURP�ZLOG�SRSXODWLRQV�SUHVHQW�LQ�%ULWDLQ�
GXULQJ�WKH�ZLQWHU�WKDW�IDLOHG�WR�OHDYH�LQ�WKH�VSULQJ��SUREDEO\�DV�D�UHVXOW�RI�GLVHDVH�RU�LQMXU\��6RPH��KRZHYHU��DUH�
OLNHO\�WR�KDYH�EHHQ�DVVRFLDWHG�ZLWK��RU�HVFDSHG�IURP��ZDWHUIRZO�FROOHFWLRQV��'HODQ\��������
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7KH�SRSXODWLRQV�RI�&DQDGD�*RRVH�DQG�UH�HVWDEOLVKHG�*UH\ODJ�*RRVH� LQ� WKH�8.�DUH�QRZ�WRR� ODUJH�DQG�ZLGHO\�
GLVSHUVHG�WR�GHWHUPLQH�SRSXODWLRQ�VL]H�HIIHFWLYHO\�XVLQJ�D�VLWH�EDVHG�VXUYH\�DORQH��,W�LV�UHFRPPHQGHG�WKDW�IXWXUH�
VXUYH\V�DGRSW�D� UDQGRPLVHG�VWUDWLILHG�VDPSOH�DSSURDFK� LQ�RUGHU�WR�UHGXFH�WKH�QXPEHU�RI�VLWHV� WKDW�QHHG�WR�EH�
YLVLWHG��DQG�SURYLGH�FRQILGHQFH�OLPLWV�RQ�GHULYHG�SRSXODWLRQ�HVWLPDWHV��
*LYHQ�WKH�FXUUHQW�GLIILFXOWLHV�ZLWK�PRQLWRULQJ�WKH�SRSXODWLRQ�VWDWXV�RI�WKH�WKUHH�*UH\ODJ�*RRVH�SRSXODWLRQV�LQ�
WKH�8.��D�PRUH�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�DEXQGDQFH�DQG�GLVWULEXWLRQ�RI�1:�6FRWODQG�DQG��SDUWLFXODUO\��UH�
HVWDEOLVKHG�*UH\ODJ�*HHVH�LV�KLJKO\�GHVLUDEOH��,W�LV�UHFRPPHQGHG�WKDW�FR�RUGLQDWHG�FRXQWV�RI�1:�6FRWODQG�DQG�
UH�HVWDEOLVKHG�*UH\ODJ�*HHVH�DUH�FRQGXFWHG�PRUH�IUHTXHQWO\��DQG�DW�OHDVW�HYHU\�ILYH�\HDUV��
$QQXDO� UHSURGXFWLYH� VXFFHVV� LV� D� NH\� GHWHUPLQDQW� RI� DEXQGDQFH�� EXW� LW� LV� SRRUO\�PRQLWRUHG� IRU� WKH� WZR� NH\�
SRSXODWLRQV� FRYHUHG� E\� WKLV� FHQVXV�� ,W� LV� UHFRPPHQGHG� WKDW� D� VXUYH\� WKDW� SURYLGHV� DQ� DQQXDO� HVWLPDWH� RI�
UHSURGXFWLYH�VXFFHVV�IRU�&DQDGD�*HHVH�DQG�UH�HVWDEOLVKHG�*UH\ODJ�*HHVH�LV�GHVLJQHG�DQG�LPSOHPHQWHG��
,W� LV� LPSHUDWLYH� WKDW� DSSURSULDWH� FRQVXOWDWLRQ� LV�XQGHUWDNHQ�ZLWK� DOO� UHOHYDQW� VWDNHKROGHUV� LQ� DGYDQFH�RI� IXWXUH�
FHQVXVHV�RI�QDWXUDOLVHG�JHHVH�LQ�WKH�8.�WR�HQVXUH�WKDW�WKH\�DUH�DV�FRPSUHKHQVLYH�DQG�HIIHFWLYH�DV�SRVVLEOH��
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�� $&.12:/('*(0(176�
7KLV�VXUYH\�ZRXOG�KDYH�EHHQ�LPSRVVLEOH�ZLWKRXW�WKH�GHGLFDWHG�HIIRUWV�RI�PDQ\�KXQGUHGV�RI�YROXQWHHU�FRXQWHUV�
ZKR�IUHHO\�JDYH�WKHLU�WLPH�WR�FDUU\�RXW�ILHOGZRUN��$OWKRXJK�WKH\�DUH�WRR�QXPHURXV�WR�OLVW�LQGLYLGXDOO\�KHUH��RXU�
VLQFHUH� WKDQNV� JR� WR� WKHP� DOO�� 2XU� WKDQNV� DOVR� JR� WR� 0DUN� 3ROOLWW� IRU� DVVLVWDQFH� ZLWK� GDWD� DQG� GDWDEDVH�
PDQDJHPHQW�DQG�5LFKDUG�+HDUQ�IRU�FRPPHQWV�RQ�DQ�HDUOLHU�GUDIW�RI�WKH�UHSRUW��7KH�ZRUN�ZDV�VXSSRUWHG�XQGHU�
WKH�::7�-1&&�3DUWQHUVKLS��
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�
%OXUWRQ�-RQHV��1��*��������&HQVXV�RI�EUHHGLQJ�&DQDGD�*HHVH��������%LUG�6WXG\�������������
�
'HODQ\�� 6��1�� ������6XUYH\� RI� ,QWURGXFHG� *HHVH� LQ� %ULWDLQ�� 6XPPHU� ������ 3URYLVLRQDO� 5HVXOWV��8QSXEOLVKHG� UHSRUW� WR�
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