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7R�GDWH��PHFKDQLFDO�PHDVXUHPHQWV� LQ�FKLQFKLOOD�FRFKOHDH�DUH�DYDLODEOH�RQO\�IRU�WZR�UHJLRQV��
RQH� DW� D� EDVDO� VLWH� DQG� WKH� RWKHU� DW� WKH� DSH[� ����� DQG� ��� PP� IURP� WKH� RYDO� ZLQGRZ��
UHVSHFWLYHO\���:H�KDYH�EHJXQ�WR�VWXG\� EDVLODU�PHPEUDQH�YLEUDWLRQV�DW�WKH�KRRN�UHJLRQ�RI�WKH�
FKLQFKLOOD�FRFKOHD�� DW�VLWHV�ZLWK�&)�����N+]� ORFDWHG������PP�IURP�WKH�VWDSHV�� $W�WKLV� WLPH��
UHVXOWV� DUH� DYDLODEOH� RQO\� IURP� FRFKOHDH� VXEVWDQWLDOO\� WUDXPDWL]HG� E\� VXUJLFDO� SURFHGXUHV��
1HYHUWKHOHVV�� WKHVH� UHVXOWV� UHYHDO� EDVLODU�PHPEUDQH� UHVSRQVH�SURSHUWLHV� TXDOLWDWLYHO\� VLPLODU�
WR�WKRVH�RI�WKH�����PP�VLWH� LQ�KHDOWK\�SUHSDUDWLRQV��$W�IUHTXHQFLHV�ZHOO�EHORZ�&)�� UHVSRQVHV�
WR� WRQHV� DUH� OLQHDU�� $URXQG�&)�� UHVSRQVHV� H[KLELW� QRQOLQHDU� EHKDYLRU�� YLEUDWLRQ� PDJQLWXGHV�
JURZ� ZLWK� VWLPXOXV� LQWHQVLW\� DW� FRPSUHVVLYH� UDWHV� DQG� SKDVHV� GLVSOD\� ODJV� DQG� OHDGV��
UHVSHFWLYHO\��DW�IUHTXHQFLHV�ORZHU�DQG�KLJKHU�WKDQ�&)��3KDVH�YV��IUHTXHQF\�FXUYHV�FRQVLVW�RI�D�
ORZ�IUHTXHQF\�VHJPHQW�ZLWK�VKDOORZ�VORSH��D�VWHHS�VORSH�VHJPHQW�DW�IUHTXHQFLHV�QHDU�&)��DQG�
D�SODWHDX�DW�KLJKHU�IUHTXHQFLHV�

�� ,QWURGXFWLRQ

$OWKRXJK� D�UHDVRQDEO\� FRPSOHWH� XQGHUVWDQGLQJ� RI�FRFKOHDU�PHFKDQLFV�ZLOO� UHTXLUH�
REVHUYLQJ� EDVLODU�PHPEUDQH� YLEUDWLRQ� DW� PDQ\� VLWHV� RI� WKH� FRFKOHD�� DQDWRPLFDO�
FRQVWUDLQWV�KDYH�PDGH� LW�GLIILFXOW� WR� REWDLQ� LQ�YLYR� UHFRUGLQJV� IURP�PRUH� WKDQ� RQH�
UHJLRQ� LQ�DQ\�JLYHQ�VSHFLHV�� ,Q� WKH� FDVH�RI�WKH� FKLQFKLOOD��PHDVXUHPHQWV� KDYH�EHHQ�
PDGH� DW�D�EDVDO� VLWH�ZLWK� FKDUDFWHULVWLF� IUHTXHQF\� �&)�� RI������N+]�� ORFDWHG� VRPH
����PP�IURP�WKH�VWDSHV�>H�J������@�DQG�DQ�DSLFDO�VLWH��&)�� ��������+]��ORFDWHG�VRPH�
���PP�IURP�WKH�VWDSHV� >�@��+HUH�ZH�UHSRUW�RQ�EDVLODU�PHPEUDQH�UHVSRQVHV�WR�WRQHV�
UHFRUGHG�DW�D�WKLUG�VLWH�RI�WKH�FKLQFKLOOD�FRFKOHD�� ORFDWHG�LQ� LWV�KRRN�UHJLRQ�DW�DERXW
����PP�IURP�WKH�VWDSHV�

�� 0HWKRGV

0HWKRGV� ZHUH� VLPLODU� WR� WKRVH� XVHG� IRU� LQ�YLYR� UHFRUGLQJV� RI� EDVLODU�PHPEUDQH�
YLEUDWLRQV� DW� WKH� ����PP� VLWH� LQ� FKLQFKLOOD� >�@�� 7R� PLQLPL]H� KHDW� ORVV� IURP� WKH�
ZLGHO\� H[SRVHG� FRFKOHD�� ZKLFK� ORZHUV� FRFKOHDU� VHQVLWLYLW\�� WKH� PHWDO� KHDGKROGHU�
ZDV� IXUQLVKHG�ZLWK�DQ�HOHFWULFDO�KHDWHU�� 7KH�SLQQD�DQG�ERQ\�HDU�FDQDO�ZHUH� H[FLVHG�
WR�IDFLOLWDWH�SODFHPHQW�RI�D�VSHFXOXP��ZKLFK�GHOLYHUHG�DFRXVWLF�VWLPXOL��7KH�WHQGRQV�
RI�WKH� WHQVRU� W\PSDQL� DQG� VWDSHGLXV�PXVFOHV�ZHUH� VHYHUHG�� 7KH� EDVLODU�PHPEUDQH�
ZDV� DFFHVVHG� QHDU� LWV� EDVDO� H[WUHPH� E\� UHPRYLQJ� WKH� SRVWHULRU� ULP� RI�WKH� URXQG
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ZLQGRZ�DQG�LWV�PHPEUDQH��7KH�YLEUDWLRQV�RI�JODVV�PLFUREHDGV�VWUHZQ�RQ�WKH�EDVLODU�
PHPEUDQH� ZHUH� PHDVXUHG�ZLWK� D� ODVHU� YHORFLPHWHU� FRXSOHG� WR� D� PLFURVFRSH�� $OO�
EDVLODU�PHPEUDQH�UHFRUGLQJV�ZHUH�PDGH�DW�VLWHV�ZLWK�&)V�RI�������N+]��5HVSRQVHV�
FRXOG�QRW�EH�PHDVXUHG� IRU� VWLPXOXV� IUHTXHQFLHV� ORZHU� WKDQ� �� N+]�EHFDXVH� DW� VXFK�
IUHTXHQFLHV�WKH\�ZHUH�³PDVNHG �́E\�YLEUDWLRQV��RI�WKH�SHULO\PSK�DLU�LQWHUIDFH�LQGXFHG�
E\� RVVLFXODU� YLEUDWLRQ� >��� �@�� 0LGGOH� HDU� YLEUDWLRQV� ZHUH� DOVR� UHFRUGHG� URXWLQHO\��
W\SLFDOO\� IURP� WKH� LQFXV�� QHDU� WKH� LQFXGR�VWDSHGLDO� MRLQW� RU�� VRPHWLPHV�� IURP� WKH�
VWDSHV�� $� VLOYHU� ZLUH� HOHFWURGH� LQ� WKH� YLFLQLW\� RI�WKH� URXQG� ZLQGRZ� ZDV� XVHG� WR�
PHDVXUH�FRPSRXQG�DFWLRQ�SRWHQWLDO�WKUHVKROGV��&$3�� ��� FULWHULRQ���ZKLFK�VHUYHG�
WR�DVVHVV�FRFKOHDU�VHQVLWLYLW\�

�� 5HVXOWV

$V� MXGJHG� IURP� HOHYDWLRQV� RI� &$3� WKUHVKROGV�� ZH� KDYH� QRW� \HW� VXFFHHGHG� LQ�
UHFRUGLQJ� IURP� QRUPDO� FRFKOHDH�� (YHQ� EHIRUH� UHPRYDO� RI� WKH� URXQG� ZLQGRZ�
PHPEUDQH��&$3�WKUHVKROGV�DW�IUHTXHQFLHV�LQ�WKH�YLFLQLW\�RI�WKH�&)������N+]��RI�WKH

�� �� �� �� �� �� �� ��� ��� ��
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)LJXUH���� 7KH�PDJQLWXGH�RI�EDVLODU�PHPEUDQH�UHVSRQVHV�WR�WRQHV�DV�D�IXQFWLRQ�RI�VWLPXOXV� LQWHQVLW\�DQG�
IUHTXHQF\��H[SUHVVHG�UHODWLYH�WR�WKH�UHVSRQVHV�RI�WKH�LQFXV�
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EDVLODU�PHPEUDQH�UHFRUGLQJ�VLWH�ZHUH�VXEVWDQWLDOO\�KLJKHU�WKDQ�DW�ORZHU�IUHTXHQFLHV�
�H�J��� ��� G%� 63/�DW� ���N+]�YV�� ��� G%� DW� ����� N+]����:H�KDYH� HYLGHQFH�� EDVHG�RQ�
FRPSDULVRQV� RI�&$3� WKUHVKROGV� DQG� VLQJOH�XQLW�WKUHVKROGV� UHFRUGHG� IURP� WKH� VDPH�
FRFKOHDH�� WKDW� WKH� UHODWLYHO\� KLJK� &$3� WKUHVKROGV� DW� KLJK� VWLPXOXV� IUHTXHQFLHV�
JURVVO\�XQGHUHVWLPDWH��E\�QHDUO\����G%��WKH�VHQVLWLYLW\�RI�DXGLWRU\�QHUYH�ILEHUV�ZLWK�
WKH� VDPH� &)� >��@�� $IWHU� UHPRYLQJ� WKH� URXQG�ZLQGRZ�PHPEUDQH�� WKUHVKROGV� ZHUH�
DOZD\V� HOHYDWHG�� :H� SUHVHQW�KHUH� UHVSRQVHV� IURP� D� UHSUHVHQWDWLYH� FRFKOHD�ZKLFK�
VXIIHUHG�D� ���G%�VHQVLWLYLW\�ORVV�DW�WKH�&)�RI�WKH�EDVLODU�PHPEUDQH�UHFRUGLQJ�VLWH�

$W�IUHTXHQFLHV� ORZHU�WKDQ� a���&)�RU�KLJKHU�WKDQ�a���&)��EDVLODU�PHPEUDQH
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)UHTXHQF\�� +]

)LJXUH� ��� 7KH� SKDVHV� RI�EDVLODU�PHPEUDQH� UHVSRQVHV� WR� WRQHV� DV� D� IXQFWLRQ� RI�VWLPXOXV� LQWHQVLW\� DQG�
IUHTXHQF\��H[SUHVVHG�UHODWLYH�WR�WKH�UHVSRQVHV�RI�WKH�LQFXV�

UHVSRQVHV�WR�WRQHV�ZHUH�OLQHDU��$URXQG�&)��UHVSRQVHV�JUHZ�ZLWK�VWLPXOXV� LQWHQVLW\�DW�
FRPSUHVVLYH� UDWHV� �)LJ�� ����$V�D�UHVXOW�� VHQVLWLYLW\� �L�H��� EDVLODU�PHPEUDQH�YLEUDWLRQ�
PDJQLWXGHV�H[SUHVVHG�UHODWLYH�WR�PLGGOH�HDU�YLEUDWLRQ��DV�LQ�)LJ�� ���RU�VWLPXOXV�OHYHO��
IRU� VWLPXOXV� IUHTXHQFLHV� QHDU� &)� ZHUH� ODUJHVW� DW� WKH� ORZHVW� VWLPXOXV� OHYHOV� DQG�
EHFDPH� VPDOOHU�ZLWK� LQFUHDVLQJ� OHYHO�� ,Q� WKH� FRFKOHD� LOOXVWUDWHG� LQ� )LJ�O�� QHDU�&)�
VHQVLWLYLW\�GHFUHDVHG�E\�DERXW����G%�DV�VWLPXOXV� LQWHQVLW\�ZDV�LQFUHDVHG�EHWZHHQ����
DQG� ����G%�63/�� ,Q�RWKHU�FRFKOHDH��QRW�VKRZQ�� OHYHO�GHSHQGHQW�VHQVLWLYLW\�FKDQJHV
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UDQJHG�IURP�DOPRVW�QLO� LQ�FRFKOHDH�KLJKO\�WUDXPDWL]HG�E\�VXUJLFDO�SURFHGXUHV�WR����
G%��QRW�VKRZQ��

%0�UHVSRQVHV�FRXOG�EH� �����WLPHV� ODUJHU�WKDQ�WKRVH�RI�PLGGOH�HDU�RVVLFOHV� IRU�
&)� VWLPXOL�SUHVHQWHG�DW� ORZ� OHYHOV�� ������ WLPHV� ODUJHU�DW� a���&)�EXW�RQO\� D� IHZ�
WLPHV� ODUJHU� IRU� ORZHU� IUHTXHQFLHV� �H�J��� �� N+]��� )UHTXHQF\� WXQLQJ� H[KLELWHG� WKH�
IDPLOLDU� SDWWHUQ� RI� D� WUDYHOLQJ� ZDYH�� ZLWK� WKH� KLJK�IUHTXHQF\� VORSH� EHLQJ� PXFK�
VWHHSHU� WKDQ� WKH� ORZ�IUHTXHQF\� VORSH�� 7KH� VWHHS� GHFOLQH� RI� VHQVLWLYLW\� IRU� KLJK�
IUHTXHQFLHV�ZDV�LQWHUUXSWHG�E\�D�SODWHDX�

3KDVH�YV��IUHTXHQF\� FXUYHV� �UH� VWDSHV� RU� LQFXV�� H[KLELWHG� WKH� ZHOO�NQRZQ�
WUDYHOLQJ�ZDYH�SDWWHUQ�RI�DFFXPXODWLQJ�SKDVH� ODJ��ZLWK�WKUHH�GLVWLQFW�VHJPHQWV��)LJ��
���� )RU� IUHTXHQFLHV� �� ����� ���&)�� WKH� FXUYHV� KDG� D� VKDOORZ� FRQVWDQW� VORSH�
HTXLYDOHQW� WR� D� GHOD\� RI� ©� ��� ID�V�� 3KDVH� DFFXPXODWLRQ� ZDV� UDSLG� DW� IUHTXHQFLHV�
IODQNLQJ�&)��ZLWK�D�VORSH�HTXLYDOHQW�WR�D�GHOD\�RI�©�����ILV��7KH�SKDVH�DFFXPXODWLRQ�
DW� &)� DPRXQWHG� WR� �������� SHULRGV�� ZLWK� DQ� DGGLWLRQDO� ���� SHULRGV� RI� ODJ� DW�
IUHTXHQFLHV� KLJKHU� WKDQ� &)�� 7KH� SKDVH� UROO� RII� ZDV� LQWHUUXSWHG� DW� a���&)��
ZKHUHXSRQ�SKDVH�ODJ�DWWDLQHG�D�FRQVWDQW�YDOXH�RI�����SHULRGV��RU�DQRWKHU�PXOWLSOH�RI�
�L�UDGLDQV��

)UHTXHQF\� � N+]

)LJXUH����7KH� YDULDWLRQ�RI�UHVSRQVH�SKDVH�DV� D�IXQFWLRQ�RI�VWLPXOXV�IUHTXHQF\�DQG�OHYHO�� 7R�HPSKDVL]H�
WKH�OHYHO�FKDQJHV��SKDVHV�DUH�QRUPDOL]HG�WR�WKH�UHVSRQVHV�WR����G%�WRQHV�
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)UHTXHQF\� �N+]�

)LJXUH���� 3URSDJDWLRQ�RI�WKH� WUDYHOLQJ�ZDYH� EHWZHHQ� EDVLODU�PHPEUDQH� VLWHV� ORFDWHG� ���� DQG� ���� PP�
IURP�WKH�VWDSHV��7UDYHO�WLPH�DQG�YHORFLW\��DV�ZHOO� DV�ZDYHOHQJWK�� DUH�SORWWHG�IRU�UHVSRQVHV�WR�����DQG����
G%�VWLPXOL�DV�D�IXQFWLRQ�RI�IUHTXHQF\�

7KH� DIRUHPHQWLRQHG� OHYHO�GHSHQGHQW�VHQVLWLYLW\�FKDQJHV�QHDU�&)� �)LJ�� ���ZHUH�
DFFRPSDQLHG�E\�SKDVH�FKDQJHV��)LJ�� ����$V�VWLPXOXV� LQWHQVLW\� LQFUHDVHG��SKDVH� ODJV�
LQFUHDVHG�DQG�GHFUHDVHG�� UHVSHFWLYHO\�� DW� IUHTXHQFLHV� ORZHU�DQG�KLJKHU�WKDQ�&)�EXW�
WKH�RYHUDOO�SKDVH�DFFXPXODWLRQ�GLG�QRW�FKDQJH�DW�VRPH�FURVVRYHU�IUHTXHQF\�QHDU�&)��
3KDVHV�GLG�QRW�YDU\�ZLWK�VWLPXOXV�LQWHQVLW\�DW�IUHTXHQFLHV������&)�RU�!���&)�

�� 'LVFXVVLRQ

&RPELQLQJ� WKH� SUHVHQW� YLEUDWLRQ� GDWD� IRU� WKH� ����PP� VLWH� RI� WKH� FKLQFKLOOD�
FRFKOHD�ZLWK� FRPSDUDEOH� EDVLODU�PHPEUDQH� GDWD� IRU� WKH� ����PP� VLWH� >H�J��� �@�� ZH�
FRPSXWHG�VRPH�FKDUDFWHULVWLFV�RI�WKH�WUDYHOLQJ�ZDYH�LQ�WKH�LQWHUYHQLQJ�����PP�XVLQJ�
WKH�IROORZLQJ�HTXDWLRQV�

WUDYHO�WLPH�  ��$������������SHULRG��
SURSDJDWLRQ�YHORFLW\�  ����PP���WUDYHO�WLPH��

ZDYHOHQJWK�  ����PP��������$�_���
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���
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ZKHUH�$�_!� LV�WKH�SKDVH�GLIIHUHQFH��LQ�GHJUHHV��EHWZHHQ�UHVSRQVHV�DW�WKH�WZR�EDVLODU��
PHPEUDQH�VLWHV�

3URSDJDWLRQ� YHORFLW\�� WUDYHO� WLPH� DQG� ZDYHOHQJWK� DUH� SORWWHG� LQ� )LJ�� �� DV� D�
IXQFWLRQ� RI� IUHTXHQF\�� 7UDYHO� WLPH� LQFUHDVHV� ORJDULWKPLFDOO\� ZLWK� IUHTXHQF\��
ZKHUHDV�SURSDJDWLRQ�YHORFLW\�DQG�ZDYHOHQJWK�GHFUHDVH� ORJDULWKPLFDOO\�DV�D�IXQFWLRQ�
RI�IUHTXHQF\�� $W� ���� N+]�� WKH� &)� RI�D� EDVLODU�PHPEUDQH� ORFDWLRQ� O\LQJ� PLGZD\�
EHWZHHQ�WKH�����DQG� ����PP�VLWHV��SURSDJDWLRQ�YHORFLW\�LV���P�V�DQG�WKH�ZDYHOHQJWK�
LV� ���� PP�� &RPSDUDEOH� FDOFXODWLRQV� FDQ� EH� PDGH� XVLQJ� VTXLUUHO� PRQNH\� GDWD�
UHFRUGHG� IURP� EDVLODU�PHPEUDQH� VLWHV� DSSUR[LPDWHO\� ���� PP� DSDUW� >�@�� )RU� WKH�
VTXLUUHO�PRQNH\�GDWD�� ZDYHOHQJWK� DOVR� GHFUHDVHV� DV� D� IXQFWLRQ� RI�IUHTXHQF\�� IURP�
DERXW� ���PP�DW���N+]�� WR�DERXW���PP�QHDU�&)� �a���N+]��� ,QWHUHVWLQJO\�� KRZHYHU��
WUDYHO�WLPH�DQG�SURSDJDWLRQ�YHORFLW\������ >LV�DQG�����P�V��DUH�HVVHQWLDOO\�FRQVWDQW�
RYHU�WKH� VDPH� IUHTXHQF\� UDQJH�� 7KH� ODFN�RI�GHSHQGHQFH� RI�WUDYHO� WLPH� RU�YHORFLW\�
UHIOHFWV� WKH� DOPRVW� OLQHDU� UROO�RII�RI�SKDVH� ZLWK� IUHTXHQF\�� ZKLFK� FRQWUDVWV� ZLWK� D�
FRQWLQXRXVO\�DFFHOHUDWLQJ�SKDVH�ODJ�LQ�WKH�SUHVHQW�UHVXOWV�LQ�FKLQFKLOOD��)LJ�����

%DVLODU�PHPEUDQH� UHVSRQVHV� DW� WKH� ����PP� VLWH� RI� WKH� FKLQFKLOOD� FRFKOHD�
UHVHPEOH� TXDOLWDWLYHO\�� LQ� HVVHQWLDOO\�HYHU\�UHVSHFW�� WKRVH� DW�WKH� ����PP� VLWH� LQ� WKH�
VDPH� VSHFLHV� >�@�� +RZHYHU�� WKH� DYDLODEOH� UHVSRQVHV� DW� WKH� ����PP� VLWH� DUH� OHVV�
VHQVLWLYH�DQG�H[KLELW� OHVV�FRPSUHVVLYH�QRQOLQHDULW\�WKDQ�DW�WKH�����PP�ORFDWLRQ��)RU�
H[DPSOH�� EDVLODU�PHPEUDQH�YLEUDWLRQ�PDJQLWXGHV� H[FHHG� VWDSHV�YLEUDWLRQ�E\�������
G%� DQG� ��� G%�� UHVSHFWLYHO\�� DW� WKH� ����PP� DQG� ����PP� VLWHV�� 7KH� LQWHQVLW\��
GHSHQGHQW� FKDQJHV� RI�JDLQ� DW� &)� ZHUH� ������ G%� DW� WKH� ����PP� VLWH� EXW� GLG� QRW�
H[FHHG����G%�DW�WKH� ����PP�VLWH��7KH�GLIIHUHQFHV�DUH�GXH��DW�OHDVW�LQ�SDUW��WR�JUHDWHU�
VXUJLFDO� GDPDJH� LQ� WKH� UHFRUGLQJV� IURP� WKH� KRRN�� 1HYHUWKHOHVV�� LW� LV� DOVR� SRVVLEOH�
WKDW� VHQVLWLYLW\� DQG� QRQOLQHDULW\� DUH� ZHDNHU� LQ� WKH� KRRN� UHJLRQ� HYHQ� LQ� HQWLUHO\�
QRUPDO�FKLQFKLOOD�FRFKOHDH�

7KH� PDJQLWXGH� RI� SHDN� EDVLODU�PHPEUDQH� JDLQ� DW� WKH� KRRN� UHJLRQ� RI� WKH�
FKLQFKLOOD�²���� G%� UH�RVVLFXODU�PRWLRQ� ��� LV� FRPSDUDEOH�WR�JDLQV� UHSRUWHG�IRU�KRRN�
ORFDWLRQV� LQ� FDW� DQG� JXLQHD� SLJ� FRFKOHDH�� ��� DQG� ��� G%� UHVSHFWLYHO\� >�@�� ,Q� WKH�
JHUELO��WKH�JDLQV�DUH�RQO\�DERXW����G%�LQ�LQVHQVLWLYH�FRFKOHDH�>��@�EXW�WKH\�UHDFK�����
���G%�LQ�KHDOWKLHU�FRFKOHDH�>���@��7KH�LQWHQVLW\�GHSHQGHQW�FKDQJH�RI�JDLQ�DW�WKH� �����
PP� VLWH� RI� FKLQFKLOOD� ����� G%�� LV� DOVR� FRPSDUDEOH� ZLWK� FRUUHVSRQGLQJ�
PHDVXUHPHQWV�DW� WKH�KRRN�UHJLRQ�RI�JHUELO�� FDW�DQG�JXLQHD�SLJ�FRFKOHDH������������
DQG� ���G%��UHVSHFWLYHO\��� ,Q�PDNLQJ�WKHVH�FURVV�VSHFLHV�FRPSDULVRQV�� LW�LV� LPSRUWDQW�
WR�NHHS� LQ�PLQG�WKDW�WKH� UHFRUGLQJ�VLWHV� KDYH� GLIIHUHQW�&)V� LQ� GLIIHUHQW� VSHFLHV�� ���
N+]� LQ� FKLQFKLOOD� �H�J��� )LJ�� ���� DQG� ���� ��� DQG� ������� UHVSHFWLYHO\�� LQ� JXLQHD� SLJ�
>���@��FDW�>�@�DQG�JHUELO�>���@�

�� $FNQRZOHGJHPHQWV

:H�ZHUH�VXSSRUWHG�E\�1,+�JUDQW�5���'&����������
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5HIHUHQFHV

��� &RRSHU�� 1�� 3�� DQG� 5KRGH�� :�� 6�� �������� %DVLODU� PHPEUDQH� PHFKDQLFV� LQ� WKH�
KRRN� UHJLRQ� RI�FDW� DQG� JXLQHD�SLJ� FRFKOHDH� �� VKDUS� WXQLQJ� DQG� QRQOLQHDULW\� LQ�
WKH�DEVHQFH�R I�EDVHOLQH�SRVLWLRQ�VKLIWV��+HDU��5HV� ���� ��������

��� &RRSHU�� 1�� 3�� DQG� 5KRGH�� :�� 6�� ������� 0HFKDQLFDO� UHVSRQVHV� WR� WZR�WRQH�
GLVWRUWLRQ� SURGXFWV� LQ� WKH� DSLFDO� DQG� EDVDO� WXUQV� RI�WKH� PDPPDOLDQ� FRFKOHD�� -�
1HXURSK\VLRO� �����������

��� 2YHUVWUHHW�� (�� +�� DQG� 5XJJHUR�� 0�� $�� �������� %DVLODU�PHPEUDQH� PHFKDQLFV� DW�
WKH� KRRN� UHJLRQ� R I� WKH� 0RQJROLDQ� JHUELO� FRFKOHD�� $VVRF�� 5HV�� 2WRODU\QJRO��
0LGZLQWHU�0HHW���$EVWUDFWV� ���� ����

��� 2YHUVWUHHW�� (�� +�� DQG� 5XJJHUR�� 0�� $�� �������� 0HFKDQLFV� DW� WKH� KRRN� RI�WKH�
DGXOW� JHUELO� FRFKOHD�� PLGGOH�HDU� DQG� EDVLODU�PHPEUDQH� YLEUDWLRQV� �LQ�
SUHSDUDWLRQ��
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