
��$Q�DVVHVVPHQW�RI�EUHHGLQJ�VXFFHVV�LQ�WKH�'DUN�EHOOLHG�
%UHQW�*RRVH�%UDQWD�E��EHUQLFOD�LQ�WKH�8.�LQ������
��
5��'��+HDUQ��
�
7KH�:LOGIRZO�	�:HWODQGV�7UXVW��6OLPEULGJH��*ORXFHVWHUVKLUH�*/���%7��
��

� �
��
6800$5<�
��
$� WRWDO� RI� ������� 'DUN�EHOOLHG� %UHQW� *HHVH� ZDV� DJHG� DW� ��� HVWXDULHV� DQG�
RWKHU�FRDVWDO� VHFWLRQV� LQ�*UHDW�%ULWDLQ�EHWZHHQ�6HSWHPEHU������DQG�0DUFK�
������ 7KH� RYHUDOO� SURSRUWLRQ� RI� MXYHQLOH� ELUGV� SUHVHQW� ZDV� ������� YDU\LQJ�
EHWZHHQ������LQ�6HSWHPEHU�DQG�������LQ�-DQXDU\��7KH�PHDQ�EURRG�VL]H�SHU�
VXFFHVVIXO�SDLU�ZDV������\RXQJ��7KLV�UHSUHVHQWV�WKH�PRVW�VXFFHVVIXO�EUHHGLQJ�
VHDVRQ� VLQFH� ����� DQG� LV� WKH� ILUVW� WLPH� WKDW� SURGXFWLYLW\� KDV� H[FHHGHG� WKH�
HVWLPDWHG�DQQXDO�UDWH�RI�PRUWDOLW\�VLQFH�������
��
,1752'8&7,21�$1'�0(7+2'6��
�
%ULWDLQ� KDV� ORQJ� EHHQ� D� PDMRU� ZLQWHULQJ� DUHD� IRU� 'DUN�EHOOLHG� %UHQW� *HHVH�
%UDQWD� E�� EHUQLFOD�� 7KH� 8.� *RYHUQPHQW� KDV� D� VSHFLDO� UHVSRQVLELOLW\� WR�
VDIHJXDUG�WKLV�VSHFLHV�XQGHU�LQWHUQDWLRQDO�OHJLVODWLRQ��6WURXG�HW�DW���������DQG�
DGGLWLRQDOO\��LW�LV�DQ�
$PEHU�/LVWHG
�VSHFLHV�LQ�
%LUGV�RI�&RQVHUYDWLRQ�&RQFHUQ
�
�563%� HW� DW�� ������ DQG� LV� OLVWHG� RQ� FDWHJRU\� %� RI� WKH� $IULFDQ�(XUDVLDQ�
:DWHUELUG�$JUHHPHQW�� ,QIRUPDWLRQ� LV�JDWKHUHG�QRW�RQO\�DERXW� WKH�DEXQGDQFH�
DQG� GLVWULEXWLRQ� RI� %UHQW� *HHVH� ZLQWHULQJ� LQ� %ULWDLQ� �H�J�� &UDQVZLFN� HW� DW��
������EXW� DOVR�RQ�DJH� UDWLRV� �H�J��+HDUQ�������� WKURXJK�ZKLFK�HVWLPDWHV�RI�
DQQXDO�UHFUXLWPHQW�FDQ�EH�PDGH���
)RU� WKH� ILIWHHQWK� FRQVHFXWLYH� DXWXPQ�� WKH� EUHHGLQJ� SHUIRUPDQFH� RI� 'DUN�
EHOOLHG�%UHQW�*HHVH�ZDV�DVVHVVHG�E\�H[SHULHQFHG�YROXQWDU\�REVHUYHUV��)LUVW�
ZLQWHU�%UHQW�*HHVH�KDYH�REYLRXV�ZKLWH�HGJLQJ�WR�WKH�ZLQJ�FRYHUWV�ZKLFK�WKH�
DGXOWV� ODFN��8VLQJ�D� WHOHVFRSH� LQ�JRRG� OLJKW� FRQGLWLRQV��DJHLQJ� LV� IHDVLEOH�DW�
GLVWDQFHV�RI�XS�WR�����P��6DPSOH�VL]HV�DUH�YDULDEOH�DQG�GHWHUPLQHG�E\�IORFN�
VL]H�DQG�ILHOG�FRQGLWLRQV��7R�GHWHUPLQH�EURRG�VL]H��GLVWLQFW�JURXSV�FRPSRVHG�
RI�WZR�DGXOWV�DQG�RQH�RU�PRUH�MXYHQLOHV�WKDW�FRXOG�EH�UHFRJQLVHG�E\�EHKDYLRXU�
RU�VSDWLDO�VHSDUDWLRQ�IURP�RWKHU�JHHVH�ZHUH�UHJDUGHG�DV�D�IDPLO\��'DWD�ZHUH�
FROOHFWHG�EHWZHHQ����6HSWHPEHU�DQG���0DUFK��2EVHUYHUV�ZHUH�DVNHG�WR�QRWH�
WKH�ORFDWLRQ��GDWH��WLPH�DQG�KDELWDW�IRU�DOO�REVHUYDWLRQV�DQG�WKH�VL]H�RI�IORFNV��
QXPEHU�DJHG��WRWDO�QXPEHU�RI�\RXQJ�DQG�EURRG�VL]HV���
&RXQWHUV� ZHUH� HQFRXUDJHG� WR� FKHFN� IORFNV� ZKHQHYHU� SRVVLEOH� DQG� QR�
HPSKDVLV� ZDV� SODFHG� RQ� REWDLQLQJ� D� FR�RUGLQDWHG� FHQVXV� WKDW� DYRLGHG�
GRXEOH�FRXQWLQJ�� 7KHUHIRUH�� FRXQWV� FRQGXFWHG� DW� WKH� VDPH� HVWXDULHV� RQ�
GLIIHUHQW�GDWHV�ZLOO�KDYH�XQGRXEWHGO\�UHFRUGHG�VRPH�ELUGV�PRUH�WKDQ�RQFH��
��
5(68/76��
�
%UHQW� *HHVH� ZHUH� DJHG� DW� D� WRWDO� RI� ���� ORFDOLWLHV� ZLWKLQ� ��� HVWXDULHV� RU�
FRDVWDO� DUHDV� IURP� 1RUWK� /LQFROQVKLUH� WR� 'HYRQ� �)LJXUH� ���� VXPPDULVHG� LQ�
7DEOH����2I�����IORFNV�DVVHVVHG����2������ZHUH�LQ�6HSWHPEHU��������LQ��
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2FWREHU�� WKH� PDMRULW\� LQ� 1RYHPEHU� ������ ��� DQG� 'HFHPEHU� ��������� ����� LQ�
-DQXDU\�������LQ�)HEUXDU\�DQG������LQ�0DUFK��$�WRWDO�RI��������JHHVH�ZHUH�DJHG��D�
GHFUHDVH� RI� ��� RQ� WKH� QXPEHU� DJHG� GXULQJ� ������� 7KH� ODUJHVW� QXPEHUV� RI� ELUGV�
DJHG�ZHUH�DW�/DQJVWRQH�+DUERXU�����������7KH�:DVK�����������&KLFKHVWHU�+DUERXU�
��������DQG�7KH�%ODFNZDWHU��(VVH[����������6DPSOH�VL]HV�DW�DOO�RWKHU��
��
HVWXDULHV�ZHUH�OHVV�WKDQ�������ELUGV��7KH�RYHUDOO�SURSRUWLRQ�RI�ILUVW�ZLQWHU�ELUGV�ZDV�
������ DQG�� RI� ������ EURRGV� UHFRUGHG�� WKH� PHDQ� EURRG� VL]H� ZDV� ����� \RXQJ� SHU�
VXFFHVVIXO�SDLU�
�

�
)LJXUH����7KH�GLVWULEXWLRQ�RI�HVWXDULHV�DQG�FRDVWDO�DUHDV�ZKHUH�'DUN�EHOOLHG�%UHQW�*HHVH�ZHUH�DJHG��
ZLQWHU�������������

7KH� DYHUDJH� SURSRUWLRQ� RI� \RXQJ� SUHVHQW� LQ� IORFNV� IRU� HDFK� PRQWK� ZDV�
FDOFXODWHG� �)LJXUH� ���� 7KLV� LQFUHDVHG� DV� WKH�ZLQWHU� SHULRG� DGYDQFHG�� IURP�
��� LQ� 6HSWHPEHU� WR� ������ LQ� 2FWREHU�� ������ LQ� 1RYHPEHU�� ������ LQ�
'HFHPEHU� DQG�D� SHDN� RI� ������ LQ� -DQXDU\�� )URP� WKHQ� RQ�� WKH� SURSRUWLRQ�
GHFOLQHG��'XULQJ�WKLV�WLPH��WKH�PHDQ�EURRG�VL]H�RI�VXFFHVVIXO�EUHHGHUV�DOVR�
LQFUHDVHG��DOWKRXJK�SHDNLQJ�D�PRQWK�HDUOLHU�LQ�'HFHPEHU���



�
)LJXUH����7KH�SURSRUWLRQ�RI�\RXQJ��EDUV��DQG�PHDQ�EURRG�VL]H��GRWV��UHFRUGHG�LQ�HDFK�PRQWK��ZLQWHU�
������������
�
7KHUH�ZHUH�ODUJH�YDULDWLRQV�LQ�WKH�SURSRUWLRQ�RI�\RXQJ�ZLWKLQ�LQGLYLGXDO�IORFNV��
7KLV�UDQJHG�IURP����WR��������ZLWK�WKH�PDMRULW\�RI�IORFNV�KROGLQJ�EHWZHHQ����
����\RXQJ� �)LJXUH�����+RZHYHU�� WKLV�GRHV�QRW� WDNH� LQWR�DFFRXQW� WKH�VL]H�RI�
HDFK� IORFN� DQG� D� FRPSDULVRQ� RI� IORFN� VL]H� DQG� WKH� SURSRUWLRQ� RI� \RXQJ� DQG�
PHDQ�EURRG�VL]H� IRXQG� WKDW�DV� IORFN�VL]H� LQFUHDVHV�� WKH�SURSRUWLRQ�RI�\RXQJ�
GHFUHDVHV�EXW�PHDQ�EURRG�VL]H�LQFUHDVHV��)LJXUH������
�

�
)LJXUH����7KH�IUHTXHQF\�RI�WKH�SURSRUWLRQ�RI�\RXQJ�LQ�LQGLYLGXDO�IORFNV��ZLQWHU�������������
�



�
)LJXUH����7KH�SURSRUWLRQ�RI�\RXQJ�DQG�PHDQ�EURRG�VL]H�UHFRUGHG�LQ�IORFNV�RI�GLIIHUHQW�VL]H��ZLQWHU�
�����������1RWH�WKDW�QR�EURRG�VL]H�GDWD�ZHUH�FROOHFWHG�LQ�WKH�ODUJHVW�IORFN�VL]H�JURXS���

*HHVH� ZHUH� UHFRUGHG� LQ� ILYH�PDLQ� KDELWDW� W\SHV�� ZDWHU�� LQWHUWLGDO� �LQFOXGLQJ�
=RVWHUD�EHGV��� VDOWPDUVK��JUDVV�SDVWXUH�DQG�FHUHDO� ILHOGV�� LQFOXGLQJ�VWXEEOH�
DQG� RLOVHHG� UDSH�� 7KH� ILUVW� WKUHH� KDELWDW� W\SHV��ZKLFK� WRJHWKHU� UHSUHVHQW� DOO�
LQWHUWLGDO�KDELWDWV��VXSSRUWHG�������RI�ELUGV�DJHG��ZKLOH�D�IXUWKHU�������ZHUH�
DJHG� LQ� JUDVV� ILHOGV� DQG� ������ ZHUH� DJHG� LQ� FHUHDO� ILHOGV�� $V� LQ� SUHYLRXV�
HVWLPDWHV� �H�J��0LWFKHOO� HW� DW�� ������� D� JUHDWHU� SURSRUWLRQ� RI� IDPLOLHV� ZHUH�
IRXQG�IRUDJLQJ�RQ�IRRG�W\SHV�ZLWK�KLJKHU�QXWULWLRQDO�YDOXHV��VXFK�DV�JUDVV�DQG�
FHUHDOV��0HDQ�EURRG�VL]H�ZDV�DOVR�JUHDWHU�LQ�IORFNV�IHHGLQJ�LQ�WKHVH�KDELWDWV�
�)LJXUH������

�
)LJXUH����7KH�SURSRUWLRQ�RI�\RXQJ�DQG�PHDQ�EURRG�VL]H�UHFRUGHG�LQ�GLIIHUHQW�KDELWDW�JURXSV��
ZLQWHU�������������

',6&866,21��
7KH�SURSRUWLRQ�RI�\RXQJ�SUHVHQW�LQ�%ULWDLQ�LQ�HDFK�\HDU�VLQFH������LV�VKRZQ�



LQ� )LJXUH� ���$FFRUGLQJ� WR� WKH� SUHGLFWHG� WKUHH� \HDU� F\FOH� RI� JRRG�� SRRU� DQG�
YDULDEOH� EUHHGLQJ� VXFFHVV� �'KRQGW� ������� ����� ZDV� H[SHFWHG� WR� EH� D�
YDULDEOH�VHDVRQ��,W�SURYHG�WR�EH�WKH�PRVW�VXFFHVVIXO�EUHHGLQJ�VHDVRQ�VLQFH�
������DIWHU� WKH� WZR� ORZ� 
JRRG
�\HDUV� LQ������DQG�������DQG� LV� WKH� ILUVW� WLPH�
WKDW�SURGXFWLYLW\�KDV�H[FHHGHG� WKH�HVWLPDWHG�DQQXDO� UDWH�RI�PRUWDOLW\� ������
6XPPHUV�	�8QGHUKLOO�������VLQFH��������
�

�
)LJXUH����7KH�SURSRUWLRQ�RI�\RXQJ�DQG�WKH�PHDQ�EURRG�VL]H�RI�'DUN�EHOOLHG�%UHQW�*HHVH�UHFRUGHG�
LQ�%ULWDLQ�������������1RWH�WKDW�QR�EURRG�VL]H�GDWD�ZHUH�FROOHFWHG�LQ��������

,Q� SUHYLRXV� \HDUV�� WKH� FHQVXV� SHULRG� ZDV� IURP� PLG�6HSWHPEHU� WR� PLG�
'HFHPEHU�� +RZHYHU�� DV� MXYHQLOH� %UHQW� *HHVH� DUH� UHDGLO\� LGHQWLILHG�
WKURXJKRXW�WKH�ZLQWHU��WKH�RYHUDOO�HVWLPDWH�RI�\RXQJ�SUHVHQWHG�LQ�WKLV�UHSRUW�
XVHV� GDWD� FROOHFWHG� EHWZHHQ� 6HSWHPEHU� DQG� 0DUFK� �DOWKRXJK� PRUH� WKDQ�
���� ZHUH� FROOHFWHG� GXULQJ� 2FWREHU�'HFHPEHU� LQFOXVLYH��� 7R� DOORZ�
FRPSDULVRQV�� WKH� RYHUDOO� HVWLPDWH� IRU� WKH� WUDGLWLRQDO� SHULRG� ZDV� DOVR�
FDOFXODWHG� DQG� RI� ������� JHHVH� DJHG� GXULQJ� WKDW� SHULRG�� WKH� SURSRUWLRQ� RI�
\RXQJ�ZDV�������������OHVV�WKDQ�WKH�RYHUDOO��

�



HVWLPDWH�� DQG� PHDQ� EURRG� VL]H� ZDV� ����� SHU� VXFFHVVIXO� SDLU� �WKH�
VDPH� DV� WKH� RYHUDOO� HVWLPDWH��� 7KLV� VXJJHVWV� WKDW�� ��� SUHYLRXV�
HVWLPDWHV� RI� WKH� SURSRUWLRQ� RI� \RXQJ� LQ� IORFNV� LQ� %ULWDLQ� GXULQJ� WKH�
DXWXPQ� KDYH� DFFXUDWHO\� HVWLPDWHG� WKH� RYHUDOO� SURSRUWLRQ� RI� \RXQJ�
SUHVHQW�GXULQJ�WKH�ZKROH�ZLQWHU�SHULRG��DQG����IXWXUH�HVWLPDWHV�XVLQJ�
GDWD� FROOHFWHG� GXULQJ� WKH� ZKROH� ZLQWHU� SHULRG� VKRXOG� SURYLGH� DQ�
DFFXUDWH�HVWLPDWH�RI�WKH�SURSRUWLRQ�RI�\RXQJ�LQ�%ULWDLQ���
+RZHYHU�� LW� KDV� EHHQ� QRWHG� WKDW� WKH� WUDGLWLRQDO� FHQVXV� SHULRG�PD\�
OHDG�WR�DQ�XQGHUHVWLPDWH�RI�WUXH�SURGXFWLYLW\�IRU�WKH�ZKROH�SRSXODWLRQ�
�0LWFKHOO�HW�DW��������GXH�WR�WKH�FRQWLQXHG�DUULYDO�RI�IDPLOLHV�DIWHU�WKH�
FHQVXV� SHULRG� WKDW� VSHQW� WKH� DXWXPQ� LQ� 7KH�1HWKHUODQGV�� ,Q� VRPH�
\HDUV��H�J�������� WKLV� GLIIHUHQFH� KDV� EHHQ� VLJQLILFDQW� DQG� WKHUHIRUH�
DQ�HVWLPDWH�WKDW�LQFOXGHV�GDWD�IURP�WKH�VHFRQG�KDOI�RI�WKH�ZLQWHU�PD\�
SURYH�PRUH�DFFXUDWH���
,Q� ZLQWHU� ����������� WKH� SURSRUWLRQ� RI� \RXQJ� LQ� %ULWDLQ� GLG� LQGHHG�
FRQWLQXH� WR� LQFUHDVH�DIWHU� WKH� WUDGLWLRQDO�FHQVXV�SHULRG� WR�D�SHDN� LQ�
-DQXDU\��&RQVHTXHQWO\�� WKH� LQFOXVLRQ�RI� WKHVH�GDWD�GLG� LQFUHDVH� WKH�
RYHUDOO� HVWLPDWH� RI� WKH� SURSRUWLRQ� RI� \RXQJ�� +RZHYHU�� SURYLVLRQDO�
DXWXPQ� HVWLPDWHV� IURP� 7KH� 1HWKHUODQGV� LQGLFDWH� DURXQG� �������
\RXQJ� SUHVHQW� LQ� IORFNV� WKHUH� �.�� .RIILMEHUJ� DQG� %�� (EELQJH� SHUV��
FRPP���DQG�VR�LW�VHHPV�WKDW�WKH�LQFOXVLRQ�RI�GDWD�IURP�DOO�PRQWKV�VWLOO�
SURGXFHV� D� ORZHU� HVWLPDWH� RI� SURGXFWLYLW\� WKDQ� 7KH� 1HWKHUODQGV��
+RZHYHU�� WKH�SHDN�PRQWKO\�SURSRUWLRQ�RI�\RXQJ�LQ�%ULWDLQ��������LQ�
-DQXDU\��IDOOV�ZLWKLQ�WKH�'XWFK�HVWLPDWH���
7KLV�� RI� FRXUVH�� GRHV� QRW�PHDQ� WKDW� WKH� 'XWFK� HVWLPDWH� LV� D�PRUH�
DFFXUDWH�DVVHVVPHQW�RI�SURGXFWLYLW\�LQ�WKH�SRSXODWLRQ�DV�D�ZKROH�DQG�
VXJJHVWV�WKDW�WKHUH�LV�D�GLIIHUHQFH�LQ�WKH�SURSRUWLRQ�RI�IDLOHG�DQG�QRQ�
EUHHGHUV� ZLQWHULQJ� LQ� %ULWDLQ� FRPSDUHG� WR� 7KH� 1HWKHUODQGV�� 7KH�
PRVW� DFFXUDWH� HVWLPDWH� RI� SURGXFWLYLW\� IRU� WKH� ZKROH� SRSXODWLRQ� LV�
OLNHO\� WR� UHVXOW� IURP� WKH�FRPELQLQJ�RI�SURGXFWLYLW\�HVWLPDWHV� IURP�DOO�
SDUWV� RI� WKH� IO\ZD\�� 7KH� *RRVH� 6SHFLDOLVW� *URXS� RI� :HWODQGV�
,QWHUQDWLRQDO� ZLOO� EH� FRQVLGHULQJ� WKHVH� LVVXHV� LQ� D� IRUWKFRPLQJ�
UHYLHZ���
7KH� WHPSRUDO�GLVWULEXWLRQ�RI�FRXQWV�XVHG� LQ� WKLV� UHSRUW�VXJJHVW�YHU\�
IHZ�%UHQW�*HHVH�ZHUH�SUHVHQW�GXULQJ�6HSWHPEHU�DQG�LQ�WKH�SDVW�WKLV�
KDV�EHHQ�LQGLFDWLYH�RI�D�JRRG�EUHHGLQJ�VHDVRQ��(EELQJH�HW�DW���������
)DLOHG� DQG� QRQ�EUHHGLQJ� ELUGV� W\SLFDOO\� VWDUWHG� WR� DUULYH� VRPH� WZR�
ZHHNV� EHIRUH� WKH� PDLQ� DUULYDO� RI� IDPLOLHV�� ZKLFK� RFFXUUHG� LQ� WKH�
VHFRQG� KDOI� RI� 2FWREHU�� 7KH� SURSRUWLRQ� RI� \RXQJ� GXULQJ� WKH� IRXU�
TXDUWHUV�RI�WKDW�PRQWK�ZDV�����Q� ��������������Q� ����������������Q�
 � ������� DQG� ����� �� �Q�  � �������� ,Q� DGGLWLRQ�� IURP� 2FWREHU� WR�
'HFHPEHU�WKH�PHDQ�EURRG�VL]H�LQFUHDVHG�VOLJKWO\� IURP������WR������
LQ�1RYHPEHU�DQG������LQ�'HFHPEHU�DQG�WKLV�PD\�VXJJHVW�WKDW�WKHUH�
FRXOG�EH�D�GLIIHUHQFH�LQ�WKH�DUULYDO�WLPHV�RI�VPDOO�EURRGV�FRPSDUHG�WR�
ODUJH�EURRGV���
$�ODUJH�SURSRUWLRQ���������RI�WKH�GDWD�SUHVHQWHG�KHUH�ZDV�FROOHFWHG�
DW�D�VLQJOH�VLWH��QDPHO\�/DQJVWRQH�+DUERXU��7KLV�ODUJH�LQFUHDVH�ZDV�
D�UHVXOW�RI�D�FRORXU�PDUNLQJ�SURJUDPPH�WKHUH�ZKLFK�PHDQW�LQFUHDVHG�
REVHUYHU� HIIRUW� GLUHFWHG� WRZDUGV� ORFDWLQJ� PDUNHG� ELUGV� SUHVHQWHG�



DGGLWLRQDO�RSSRUWXQLWLHV�IRU�FROOHFWLQJ�DJH�UDWLR�GDWD��&RQYHUVHO\��WKH�
QXPEHU�RI�ELUGV�DJHG�RQ� WKH�(VVH[�HVWXDULHV�GHFUHDVHG�GXH� WR� WKH�
IRUFHG� LQDFWLYLW\� RI� WZR� NH\� ILHOGZRUNHUV� IRU� PXFK� RI� WKH� ZLQWHU��
VHUYLQJ�WR�IXUWKHU�HPSKDVLVH�WKH�ELDV�WRZDUGV�/DQJVWRQH��+RZHYHU��
WKH� SURSRUWLRQ� RI� \RXQJ� �������� DQG� PHDQ� EURRG� VL]H� ����� SHU�
VXFFHVVIXO� SDLU�� LQ� HVWLPDWHV� DZD\� IURP� /DQJVWRQH� DUH� QRW�
VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�RYHUDOO�HVWLPDWH�DQG�FRQVHTXHQWO\�WKH�
VSDWLDO� GLVWULEXWLRQ� RI� WKH� GDWD� LV� QRW� FRQVLGHUHG� WR� ELDV� WKH� RYHUDOO�
HVWLPDWH���
�
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7KHVH�REVHUYDWLRQV�ZHUH�RUJDQLVHG�DV�SDUW�RI�WKH�ORQJ�WHUP�JRRVH�PRQLWRULQJ�
SURJUDPPH�LQ�WKH�8.�ZKLFK�UHFHLYHV�ILQDQFLDO�VXSSRUW�IURP�WKH�-RLQW�1DWXUH�
&RQVHUYDWLRQ�&RPPLWWHH�DQG�WKH�'HSDUWPHQW�RI�WKH�(QYLURQPHQW�IRU�1RUWKHUQ�
,UHODQG��7KHLU�FRQWLQXHG�VXSSRUW�LV�PXFK�DSSUHFLDWHG��,�DP�DOVR�JUDWHIXO�WR�
3HWHU�&UDQVZLFN�IRU�FRPPHQWV�RQ�DQ�HDUOLHU�YHUVLRQ�RI�WKLV�UHSRUW���
7KH�IROORZLQJ�RUQLWKRORJLVWV�XQGHUWRRN�WKH�ILHOG�FRXQWV�XSRQ�ZKLFK�WKLV�
UHSRUW� LV� EDVHG� DQG� ZH� DUH� YHU\� JUDWHIXO� IRU� WKHLU� KDUG� ZRUN� DQG�
FRQWLQXHG� LQWHUHVW� LQ� WKLV� PRQLWRULQJ� SURJUDPPH�� $SRORJLHV� IRU� DQ\�
RPLVVLRQV�RU�PLVVSHOOLQJV���
-HUHP\� $OGHUWRQ�� -RKQ� %DGOH\�� 7�(�� %RZOH\�� 5LFKDUG� &DOGRZ�� %RE�
&KDSPDQ��3DXO�&KDUOWRQ��&KULV�&RFNEXUQ��%DUU\�&ROOLQV��-DVRQ�&URRN��
,YDQ� 'HQQLV�� $QQH� GH� 3RWLHU�� 0LFKDHO� 'U\GHQ�� %ULDQ� )HOORZV�� 'DYH�
*HRUJH��-RKQ�*RZHQ��5�	�.��+HDWK��5R\�.LQJ��5XVVHOO�/HDYHWW��'DYLG�
/RZ�� (G� 0DFNULOO�� -XOLDQ� 1RYRURO�� 0DUWLQ� 2YHU\�� 'DYLG� 3ULFH�� $QG\�
6FKRILHOG��'DYH�6PDOOVKLUH��&ROLQ�6PLWK��6�)��6PLWK��.�(��7DOERW��-RKQ�
7KRURJRRG�� -HQQL� 7XEEV�� 5LFN� 9RQN�� -RKQ�:DONHU�� (GGLH� :LVHPDQ�
DQG�'HUHN�:RRG���
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7KH�:HWODQG�%LUG�6XUYH\����������:LOGIRZO�DQG�:DGHU�&RXQWV��
%72�::7�563%�-1&&��6OLPEULGJH���

'KRQGW��$�$��������&\FOHV�RI�OHPPLQJV�DQG�%UHQW�*HHVH�%UDQWD�E��
EHUQLFOD��D�FRPPHQW�RQ�WKH�K\SRWKHVLV�RI�5RVHODDU�DQG�6XPPHUV��
%LUG�6WXG\���������������

(EELQJH�� %�6��� %HUUHYRHWV��&���&ODXVHQ�� 3���*DQWHU�� %���*XQWKHU�� .���
.RIILMEHUJ�� .��� 0DKHR�� 5��� 5RZFOLIIH�� 0��� 6W�� -RVHSK�� $�.�0���
6XGEHFN�� 3�� 	� 6\URHFKNRYVN\� -U��� (�(�� ������ 'DUN�EHOOLHG� %UHQW�
*RRVH� %UDQWD� EHUQLFOD� EHUQLFOD�� ,Q�� 0DGVHQ�� -��� &UDFNQHOO�� *�� 	�
)R[�� $�'�� �HGV��� ������ *RRVH� 3RSXODWLRQV� RI� WKH� :HVWHUQ�
3DOHDUFWLF�� $� UHYLHZ� RI� VWDWXV� DQG� GLVWULEXWLRQ�� :HWODQGV�
,QWHUQDWLRQDO� 3XE��� 1R�� ���� :HWODQGV� ,QWHUQDWLRQDO�� :DJHQLQJHQ��
7KH� 1HWKHUODQGV�� 1DWLRQDO� (QYLURQPHQWDO� 5HVHDUFK� ,QVWLWXWH��
5RQGH��'HQPDUN������SS���

+HDUQ��5'��������$Q�DVVHVVPHQW�RI�EUHHGLQJ�VXFFHVV�LQ�WKH�'DUN�



EHOOLHG�%UHQW�*RRVH�%UDQWD�E��EHUQLFOD�LQ�WKH�8.�LQ�������::7�
UHSRUW�WR�-1&&��6OLPEULGJH����SS���

0LWFKHOO�� &��� .LQJ�� 5� 	� +HDUQ�� 5� ������$Q� DVVHVVPHQW� RI� EUHHGLQJ�
VXFFHVV�LQ�WKH�'DUNEHOOLHG�%UHQW�*RRVH�%UDQWD�E��EHUQLFOD�LQ�������
::7�UHSRUW�WR�-1&&��6OLPEULGJH����SS���

563%�HW�DO��������%LUGV�RI�&RQVHUYDWLRQ�&RQFHUQ�LQ�WKH�8QLWHG�
.LQJGRP��&KDQQHO�,VODQGV�DQG�,VOH�RI�0DQ��563%��6DQG\���

6XPPHUV��5:��	�8QGHUKLOO��/�*��������7KH�JURZWK�RI�WKH�SRSXODWLRQ�
RI�'DUN�EHOOLHG�%UHQW�*HHVH�%UDQWD�E��EHUQLFOD�EHWZHHQ������DQG�
������-��$SSO��(FRO����������������

6WURXG�� '�$��� 0XGJH�� *�3�� 	� 3LHQNRZVNL�� 0�:�� ������ 3URWHFWLQJ�
LQWHUQDWLRQDOO\� LPSRUWDQW� ELUGV� VLWHV�� D� UHYLHZ� RI� WKH� ((&�6SHFLDO�
3URWHFWLRQ�$UHD�QHWZRUN�LQ�*UHWD�%ULWDLQ��1&&��3HWHUERURXJK���
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