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SHWHU#ELUWZKLVWOH�RUJ�XN�

�5HFHLYHG�������-DQXDU\����

/LJKWFXUYHV� DQG� DPSOLWXGHV� IRU� ��� VPDOO� QHDU�(DUWK�
DVWHURLGV� REVHUYHG� IURP� *UHDW� 6KHIIRUG� 2EVHUYDWRU\�
GXULQJ� FORVH� DSSURDFKHV� EHWZHHQ� ����� DQG� ����� DUH�
UHSRUWHG��$OO� DUH� VXSHUIDVW� URWDWRUV�ZLWK� SHULRGV� VKRUWHU�
WKDQ�WKH�����K�VSLQ�EDUULHU����ZLWK�SHULRGV�VKRUWHU�WKDQ���
PLQXWHV�DQG�LQFOXGH���ZLWK�UHOLDEO\�GHWHFWHG�RU�VXVSHFWHG�
WXPEOLQJ�PRWLRQ��

3KRWRPHWULF� REVHUYDWLRQV� RI� QHDU�(DUWK� DVWHURLGV� GXULQJ� FORVH�
DSSURDFKHV�WR�(DUWK�EHWZHHQ������DQG�1RYHPEHU������ZHUH�PDGH�
DW�*UHDW�6KHIIRUG�2EVHUYDWRU\�XVLQJ�D������P�6FKPLGW�&DVVHJUDLQ�
DQG� $SRJHH� $3��S� &&'� FDPHUD� �SUH������ 6HSWHPEHU�� DQG� D��
�����P�6FKPLGW�&DVVHJUDLQ�DQG�$SRJHH�$OWD�8����&&'�FDPHUD�
IURP� ����� 6HSWHPEHU� RQZDUGV�� $OO� REVHUYDWLRQV� ZHUH� PDGH�
XQILOWHUHG�DQG�ZLWK�WKH�WHOHVFRSHV�RSHUDWLQJ�ZLWK�D�IRFDO�UHGXFHU�DW�
I����7KH��.î�.�����PLFURQ�&&'V�ZHUH�ELQQHG��î��UHVXOWLQJ�LQ�DQ�
LPDJH� VFDOH� RI� ���� DUFVHF�SL[HO� ������P� WHOHVFRSH�� DQG��
�����DUFVHF�SL[HO�������P�WHOHVFRSH���$OO�WKH�LPDJHV�ZHUH�FDOLEUDWHG�
ZLWK�GDUN�DQG�IODW�IUDPHV�DQG�$VWURPHWULFD��5DDE��������ZDV�XVHG�
WR�PHDVXUH�SKRWRPHWU\�XVLQJ�$3$66�-RKQVRQ�9�EDQG�GDWD�IURP�WKH�
8&$&��FDWDORJXH��=DFKDULDV�HW�DO���������XQOHVV�RWKHUZLVH�VWDWHG��
032�&DQRSXV��:DUQHU���������LQFRUSRUDWLQJ�WKH�)RXULHU�DOJRULWKP�
GHYHORSHG�E\�+DUULV� �+DUULV�HW�DO���������ZDV�XVHG�IRU� OLJKWFXUYH�
DQDO\VLV��

1R�SUHYLRXVO\�UHSRUWHG�UHVXOWV�IRU�DQ\�RI�WKH�REMHFWV�UHSRUWHG�KHUH�
KDYH� EHHQ� IRXQG� LQ� WKH� $VWHURLG� /LJKWFXUYH� 'DWDEDVH� �/&'%��
�:DUQHU� HW� DO��� ������� IURP� VHDUFKHV� YLD� WKH� $VWURSK\VLFV� 'DWD�
6\VWHP� �$'6�� ������ RU� IURP� ZLGHU� VHDUFKHV� XQOHVV� RWKHUZLVH�
QRWHG��$OO� VL]H� HVWLPDWHV� DUH� FDOFXODWHG� XVLQJ�+�YDOXHV� IURP� WKH�
6PDOO�%RG\� 'DWDEDVH� /RRNXS� �-3/� ����D��� XVLQJ� DQ� DVVXPHG�
DOEHGR�IRU�1($V�RI������/&'%�UHDGPH�SGI�ILOH��DQG�DUH�WKHUHIRUH�
XQFHUWDLQ�DQG�RIIHUHG�IRU�UHODWLYH�FRPSDULVRQ�RQO\��

�����(0���7KLV�$WHQ�ZDV�GLVFRYHUHG�DW���WK�PDJ�IURP�ýUQL�9UK�RQ�
�����0DU������87&�DQG�PDGH�DQ�DSSURDFK�WR���/XQDU�'LVWDQFHV�
�/'�����KRXUV�ODWHU��7LFK\�HW�DO����������,W�ZDV�REVHUYHG�IRU�DQ�KRXU�
VWDUWLQJ� DW������0DU������87&�ZKHQ� WKH� DSSDUHQW� VSHHG�ZDV� ���
DUFVHF�PLQ� DQG���� H[SRVXUHV�RI��� V� GXUDWLRQ� DQG���RI���� V�ZHUH�
REWDLQHG�� 7KH� UHVXOWLQJ� DQDO\VLV� LQGLFDWHV� D� ���� PDJQLWXGH�
DPSOLWXGH�OLJKWFXUYH�ZLWK�D�URWDWLRQ�SHULRG�RI�������������������K�
DW� SKDVH� DQJOH� ������� $� SUHYLRXVO\� UHSRUWHG� UHVXOW� ZLWK��
3� ���������������������K�DQG�DPSOLWXGH������%HKUHQG������ZHE��
REWDLQHG�IURP�PHDVXUHPHQWV�PDGH�RYHU�WKH�SHULRG������0DU�������
�����0DU�����87&��ZKHQ�WKH�SKDVH�DQJOH�UDQJHG�IURP����������LV�
LQ�JRRG�DJUHHPHQW�ZLWK�WKLV�UHVXOW��

�

����� (=��� $� a��� P� GLDPHWHU� $SROOR� GLVFRYHUHG� E\� WKH� 6LGLQJ�
6SULQJ�6XUYH\�XVLQJ�WKH�����P�8SSVDOD�6FKPLGW�RQ������0DU������
87&��*LOPRUH�HW�DO����������LW�SDVVHG�(DUWK�DW�D�JHRFHQWULF�GLVWDQFH�
RI������/'�RQ������0DU������87&��,W�ZDV�REVHUYHG�RYHU�D�SHULRG�
RI�����K�VWDUWLQJ�OHVV� WKDQ�DQ�KRXU�DIWHU�FORVHVW�DSSURDFK�ZKHQ�LWV�
WRSRFHQWULF�GLVWDQFH�LQFUHDVHG�IURP������WR������/'�DQG�DSSDUHQW�
VSHHG�UHGXFHG�IURP�����WR�����DUFVHF�PLQ��$�UDQJH�RI�H[SRVXUHV�RI�
��������������DQG���VHFRQG�ZHUH�WDNHQ��EXW�WKH�SKRWRPHWULF�UHGXFWLRQ�
XVHV� ����PHDVXUHPHQWV� IURP� MXVW� WKH����� DQG��� V� H[SRVXUHV�� WKH�
VKRUWHU�H[SRVXUHV�EHLQJ�XQVXLWDEOH�IRU�PHDVXUHPHQW�GXH�WR�ERWK�ORZ�
61U�DQG��HVSHFLDOO\�IRU�WKH�����V�LPDJHV��XQHYHQ�LOOXPLQDWLRQ�RI�WKH�
ILHOG�DV�WKH�&&'�VKXWWHU�RSHQHG�DQG�FORVHG��7KH�SHULRG�VSHFWUXP�
VKRZV� D� QXPEHU� RI� VKRUW� SHULRG� VROXWLRQV�� ZLWK� WKH� EHVW� ILW�
SURGXFLQJ�D�ELPRGDO�OLJKWFXUYH�RI�SHULRG����������K� ����V��
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�����(<����7KLV�VPDOO�$SROOR��+ ������GLD��a��P��ZDV�GLVFRYHUHG�
E\� WKH�&DWDOLQD�6N\�6XUYH\�RQ������0DU������87&� �+LOO� HW� DO���
�������DOUHDG\�OHVV�WKDQ���/'�IURP�(DUWK�DQG����KRXUV�DKHDG�RI�D�
FORVH� DSSURDFK� WR� ����� /'�� ,W� ZDV� REVHUYHG� H[WHQVLYHO\� RQ� LWV�
DSSURDFK� IURP�*UHDW� 6KHIIRUG� RYHU� WKH� ��KRXU� SHULRG� �����0DU�
����� ������87&�ZKHQ� LWV� GLVWDQFH� GHFUHDVHG� IURP� ���� �� ����/'��
$SSDUHQW� VN\�PRWLRQ� LQFUHDVHG� IURP� ���� WR� ���� DUFVHF�PLQ� DQG�
H[SRVXUHV�RI���V��GHFUHDVLQJ�WR�����V�ZHUH�XVHG�WKURXJKRXW�WR�UHGXFH�
LPDJH�WUDLOLQJ��3KDVH�DQJOH�UHDFKHG�D�PLQLPXP�IRU�WKH�DSSDULWLRQ�
DW�����������PLQXWHV�EHIRUH�REVHUYDWLRQV�EHJDQ�DQG�RQO\� UHDFKHG�
������E\� WKH�HQG�RI� WKH�VHVVLRQ��/DUJH�DPSOLWXGH�YDULDWLRQV�ZHUH�
YLVLEOH� LQ� FRQVHFXWLYH� LPDJHV� DQG� DQ� LQLWLDO� UHGXFWLRQ� RI� WKH�
OLJKWFXUYH��ODEHOOHG�DV�3$5��LQGLFDWHG�D�YHU\�IDVW�URWDWLRQ�SHULRG�RI�
���V�DQG�DPSOLWXGH�RI�������

�

+RZHYHU��PRUH�VFDWWHU�LV�DSSDUHQW�LQ�WKH�ILUVW�PD[LPD�WKDQ�WKH�WZR�
PLQLPD�LQ�WKH�ELPRGDO�FXUYH��LQGLFDWLQJ�WKH�SRVVLELOLW\�RI�WXPEOLQJ�
RU� QRQ�SULQFLSDO� D[LV� �13$�� URWDWLRQ� EHLQJ� SUHVHQW�� $� OLQHDUO\�
VFDOHG� SHULRG� VSHFWUXP� FRYHULQJ� SHULRGV� IURP� ��� �� ���� V� VKRZV�
PXOWLSOH� SRWHQWLDO� VROXWLRQV� DQG� RQ� LQVSHFWLRQ� WKHVH� DSSHDU� WR�
FRQVLVW� RI� WZR� VHWV� RI� HTXDOO\� VSDFHG� YDOXHV�� KHUH� ODEHOOHG� 3��
�VSDFHG� E\� ����� V�� DQG� 3�� �VSDFHG� E\� ����� V��7KH� 'XDO� 3HULRG�
$QDO\VLV�IXQFWLRQ�LQ�032�&DQRSXV�ZDV�WKHQ�XVHG�WR�DWWHPSW�D�13$�
VROXWLRQ�DQG�HYHQ�WKRXJK�QRW�GHVLJQHG�IRU�WKLV� W\SH�RI�DQDO\VLV�LW�
GLG� PDQDJH� WR� ORFDWH� D� SHULRG� RI� ��� V� DQG�� DIWHU� LWHUDWLYH�
VXEWUDFWLRQV��DOVR�D�VHFRQGDU\�SHULRG�RI����V��WKH�OLJKWFXUYHV�KHUH�
DUH� ODEHOOHG�3��DQG�3�� UHVSHFWLYHO\��$V� WKH� WZR�SHULRGV� DUH�ZHOO�
UHVROYHG�LW�LV�H[SHFWHG�WKDW�WKH�URWDWLRQ�PD\�EH�FKDUDFWHULVHG�XVLQJ�
WKH�FRGLQJ�GHVFULEHG�LQ�3UDYHF�HW�DO���������ZLWK�D�3$5�FRGH�RI�����
L�H���13$�URWDWLRQ�UHOLDEO\�GHWHFWHG�ZLWK�WKH�WZR�SHULRGV�UHVROYHG��
�3HWU�3UDYHF��SHUVRQDO�FRPPXQLFDWLRQ���
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�����0'��)ROORZLQJ�GLVFRYHU\�E\�/,1($5�RQ������-XQH�������
87&�WKLV�DVWHURLG�PDGH�D�YHU\�FORVH�DSSURDFK�WR�(DUWK�RQ������-XQH�
������ 87&�� WR� ������� NP� RI� WKH� (DUWK¶V� VXUIDFH� �%O\WKH� HW� DO���
�������,W�KDV�EHHQ�UHODWLYHO\�ZHOO�VWXGLHG�IRU�VXFK�D�VPDOO�ERG\�GXH�
LQ� SDUW� WR� LWV� SRWHQWLDO� DV� D� FDQGLGDWH� IRU� D� VSDFHFUDIW� PLVVLRQ��
�-3/������E���LWV�GLDPHWHU�EHLQJ�HVWLPDWHG�WR�EH�LQ�WKH�UDQJH��������
P��0RPPHUW�HW�DO����������,W�ZDV�REVHUYHG�IRU�����K�VWDUWLQJ�RQ������
-XQH�������87&�DQG�SKRWRPHWU\�ZDV�PHDVXUHG�XVLQJ�$VWURPHWULFD�
LQ� WKH� *DLD� *� EDQG� DJDLQVW� UHIHUHQFH� VWDUV� IURP� WKH� *DLD� '5��
FDWDORJXH�� $QDO\VLV� LQ� 032� &DQRSXV� UHVXOWHG� LQ� WKH� EHVW� ILW�
OLJKWFXUYH�KDYLQJ�D�SHULRG�RI���������������������K�DQG�DPSOLWXGH�
������������ZLWK�WKH�506�RI�VFDWWHU�DURXQG�WKH�)RXULHU�FXUYH�EHLQJ�
������ PDJQLWXGHV�� 7KHUH� DUH� D� QXPEHU� RI� SUHYLRXVO\� SXEOLVKHG�
UHVXOWV�OLVWHG�LQ�WKH�/&'%��DOO�REWDLQHG�EHWZHHQ������-XQH����������
ZLWK�5\DQ�DQG�5\DQ��������DQG�6NLII�HW�DO���������UHSRUWLQJ�UHVXOWV�
LQ� FORVH� DJUHHPHQW� ZLWK� WKLV� GHWHUPLQDWLRQ� DQG� $SLW]VFK�
�����ZHE��� )UDQFR� �����ZHE�� DQG� 9DGXYHVFX� HW� DO�� �������
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UHSRUWLQJ�GRXEOH� WKDW�SHULRG��QHDU������K��7U\LQJ� WR�ILW� WKH�ORQJHU�
SHULRG�WR�WKH�GDWD�SRLQWV�LQ�WKLV�SDSHU�UHVXOWV�LQ�WKH�506�LQFUHDVLQJ�
E\� ���� WR� ������ PDJQLWXGHV� DQG� D� 6SOLW� +DOYHV� SORW� LQ�032�
&DQRSXV�VKRZV�WKH�WZR�KDOYHV�PDWFKLQJ�WR�ZLWKLQ������PDJQLWXGHV��
VXSSRUWLQJ�WKH�DGRSWLRQ�RI�WKH�VKRUWHU�SHULRG�LQ�WKLV�GHWHUPLQDWLRQ��

�

�

�

����� )3���� 7KLV� VPDOO� $SROOR� DVWHURLG� ZDV� GLVFRYHUHG� E\� WKH�
&DWDOLQD� 6N\� 6XUYH\� ��� KRXUV� EHIRUH� LW� SDVVHG� (DUWK� DW� ���� /'�
�%X]]L�HW�DO����������'XULQJ�LWV�ILQDO�DSSURDFK�LW�ZDV�IROORZHG�IURP�
�����0DU�����������������87&�ZKHQ�WKH�SKDVH�DQJOH�UHGXFHG�IURP�
�����WR�D�PLQLPXP�RI�������WKHQ�LQFUHDVHG�WR��������$IWHU�D�JDS�RI�
�����K��LW�ZDV�WKHQ�IROORZHG�DJDLQ�IURP������0DU������������������
87&�GXULQJ�ZKLFK� WLPH� WKH�SKDVH� DQJOH� LQFUHDVHG� IURP������� WR�

�������2YHU� WKH� WZR� VHWV� RI� REVHUYDWLRQV� WKH� WHOHVFRSH�KDG� WR� EH�
UHSRVLWLRQHG�D�WRWDO�RI����WLPHV��$SSDUHQW�VSHHG�LQFUHDVHG�IURP�����
WR�����DUFVHF�PLQXWH�DV�WKH�GLVWDQFH�WR�WKH�1(2�GHFUHDVHG�IURP�����
WR�����/'��ZLWK�H[SRVXUHV�EHLQJ�UHGXFHG�IURP���WR���DQG�ILQDOO\�WR�
����VHFRQGV�GXH�WR�WKH�LQFUHDVLQJ�VSHHG��

�

�

7KH�OLJKWFXUYH�DQDO\VLV�LQGLFDWHG�WKDW�D�SKDVH�VORSH�SDUDPHWHU��*��
RI������ZDV�LQDGHTXDWH�WR�PRGHO�WKH�REVHUYHG�FKDQJHV�DV�WKH�SKDVH�
LQFUHDVHG� IURP������ WR��������ZLWK� OHVV� IDGLQJ�REVHUYHG� WKDQ�ZDV�
SUHGLFWHG�� 7KHUHIRUH�� WR� LQGHSHQGHQWO\� GHWHUPLQH� WKH� DEVROXWH�
PDJQLWXGH� +Y� DQG� WKH� SKDVH� VORSH� SDUDPHWHU� *�� WKH� DSSDUHQW�
PDJQLWXGHV�IRU�HDFK�RI�WKH����LQGLYLGXDO�VHVVLRQV�ZHUH�DYHUDJHG��
FRUUHFWHG� IRU� XQLW� GLVWDQFH� DQG� HQWHUHG� LQWR� WKH�032� &DQRSXV��
+�*�&DOFXODWRU��

�
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$�SORW�RI�WKH�UHVXOWLQJ�EHVW�ILW�VROXWLRQ�JLYHV�+Y� ����������������
DQG�*� ���������������DQG�LV�XVHG�WR�SURGXFH�WKH�SKDVHG�OLJKWFXUYH�
SORW��7KH�0LQRU�3ODQHW�&HQWHU�XVHV�D�YDOXH�RI�+Y� ������XVLQJ�DQ�
DVVXPHG� YDOXH� RI� *�  � ����� �03&�� ������� )RUFLQJ� WKH��
+�*�&DOFXODWRU� WR� XVH� D� YDOXH� RI�*�  � ����� UHVXOWV� LQ� D� YDOXH� RI��
+Y� ��������������DQG�*� ��������������LQ�JRRG�DJUHHPHQW�ZLWK�WKH�
03&��EXW�SURYLGLQJ�D�SRRUHU�OLJKWFXUYH�ILW��

�����*3����� $QRWKHU� &DWDOLQD� 6N\� 6XUYH\� GLVFRYHU\�� IRXQG� RQ�
�����$SU�������87&��.QRHIHO�HW�DO���������DQG�ZLWK�+� ������LWV�
HVWLPDWHG�GLDPHWHU�LV�a���P��,W�SDVVHG�(DUWK�DW�����/'�IRXU�GD\V�
ODWHU�DQG�ZDV�REVHUYHG�IRU�D� WRWDO�RI����PLQXWHV�RYHU�D�SHULRG�RI��
����K�VWDUWLQJ�DW������$SU�������87&��$SSDUHQW�VSHHG�URVH�IURP�
����WR�����DUFVHF�PLQXWH�DQG�H[SRVXUHV�ZHUH�OLPLWHG�WR���VHFRQG�
WKURXJKRXW�� 7KH� EHVW� ILW� WR� WKH� ���� PHDVXUHPHQWV� JDYH� D� UDWKHU�
QRLV\�ELPRGDO�OLJKWFXUYH�ZLWK�D����VHFRQG�SHULRG�DQG���PDJQLWXGH�
DPSOLWXGH��

�

�

�����7(���7KLV�ZDV�GLVFRYHUHG�E\�WKH�&DWDOLQD�6N\�6XUYH\���GD\V�
EHIRUH�DQ�DSSURDFK�WR�����/'�DQG�ZLWK�+� ������KDV�DQ�HVWLPDWHG�
GLDPHWHU� RI� a��� P� �-DQGD� HW� DO��� ������� ,W� ZDV� REVHUYHG� IRU� ��
PLQXWHV�VWDUWLQJ�DW������2FW��������87&�DQG�WKHQ�DJDLQ������K�ODWHU�
IRU����PLQXWHV��WKH�WHOHVFRSH�QHHGHG�WR�EH�UHSRVLWLRQHG���WLPHV�IRU�
WKH�ODWHU�LPDJLQJ�GXH�WR�WKH�KLJK�DSSDUHQW�VSHHG�RI�����DUFVHF�PLQ��
DQG�H[SRVXUHV�ZHUH� OLPLWHG� WR���VHFRQGV� WKURXJKRXW��$QDO\VLV�RI�
WKH� ILUVW� VHW� RI� REVHUYDWLRQV� ZLWK� 032� &DQRSXV� SURGXFHG� D�
OLJKWFXUYH� ZLWK� DQ� DPSOLWXGH� RI� ����� PDJV� DQG� SHULRG� RI��
�������� �� �������� K�� LQGLFDWLQJ� WKDW� ���� UHYROXWLRQV� KDG� EHHQ�
FRYHUHG� LQ� WKH� �� PLQXWHV� RI� REVHUYDWLRQV�� 7KH� VHFRQG� VHW� RI�
REVHUYDWLRQV� DOVR� SURGXFHG� D� VLPLODU� OLJKWFXUYH� RI� DPSOLWXGH��
�����PDJV�DQG�D�SHULRG�RI���������������������K��ZLWK����URWDWLRQV�
EHLQJ� FRYHUHG�� 8VLQJ� WKH� ODWWHU� DV� WKH� EHWWHU�GHILQHG� SHULRG�� WKH�
OLNHO\� HUURU� LQ� QXPEHU� RI� URWDWLRQV�û1� EHWZHHQ� WKH� WZR� VHWV� RI�

REVHUYDWLRQV� ZDV� HVWLPDWHG� XVLQJ� HT�� ���� LQ� .ZLDWNRZVNL� HW� DO��
��������

û1�§�ûW�û3���3��

ZKHUH�ûW�LV�WKH�WLPH�LQWHUYDO�VHSDUDWLQJ�WKH�WZR�OLJKWFXUYHV��3�LV�WKH�
SHULRG�IURP�RQH�RI�WKH�LQGLYLGXDO�VROXWLRQV�DQG�û3�LV�WKH�PD[LPXP�
SHULRG�XQFHUWDLQW\��ZLWK�ûW��û3�DQG�3�H[SUHVVHG�LQ�WKH�VDPH�XQLWV��
7KLV�JLYHV�û1�§������LQGLFDWLQJ�WKDW�WKH�WZR�VHWV�RI�REVHUYDWLRQV�FDQ�
EH�PDWFKHG�WR�D�WHQWK�RI�D�URWDWLRQ�DQG�VR�WKH�WZR�GDWD�VHWV�FDQ�EH�
XQDPELJXRXVO\� FRPELQHG�� WKLV� SURGXFLQJ� WKH� SKDVHG� OLJKWFXUYH�
ZLWK�SHULRG�RI�����������������������K��,W�LV�QRWHG�WKDW�WKHUH�LV�D�
]HUR�SRLQW�LVVXH�EHWZHHQ�WKH�ILUVW�DQG�VHFRQG�VHW�RI�PHDVXUHPHQWV��
ZLWK� WKH� ILUVW� VHVVLRQ� UHTXLULQJ� DQ� DGMXVWPHQW� RI� ������ PDJV� WR�
PLQLPL]H�VFDWWHU�LQ�WKH�RYHUDOO�OLJKWFXUYH�DQG�WKLV�KDV�EHHQ�DSSOLHG�
LQ� WKH� SKDVHG� FXUYH� JLYHQ� KHUH�� $Q� HTXLYDOHQW� ILW� FDQ� DOVR� EH�
REWDLQHG�XVLQJ�WKH�XQXVXDOO\�ODUJH�YDOXH�RI�*� �������ZKLFK�WKHQ�
LPSOLHV�+Y� ��������EXW�ZLWK�REVHUYDWLRQV�WDNHQ�DW� MXVW� WZR�VKRUW�
UDQJHV�RI�SKDVH�DQJOHV��DW������DQG�������������WKHUH�LV�QRW�HQRXJK�
GDWD�WR�YHULI\�ZKHWKHU�WKDW�UHODWLRQVKLS�LV�YDOLG��

�

����� 60��� 7KH�0LQRU� 3ODQHW� &HQWHU� FODVVLILHV� WKLV� REMHFW� DV� DQ�
$PRU�EHFDXVH�LWV�SHULKHOLRQ�GLVWDQFH��T� �������$8�LV�!����EXW�XVLQJ�
D�VOLJKWO\�GLIIHUHQW�GHILQLWLRQ��WKH�-3/�6%'%�OLVWV������60��DV�DQ�
$SROOR��T�EHLQJ�OHVV�WKDQ�WKH�(DUWK¶V�DSKHOLRQ�GLVWDQFH�RI�������$8�
DQG� WKHUHIRUH� WKH� RUELW� LV� FRQVLGHUHG� WR� EH� (DUWK�FURVVLQJ��:LWK��
+�  � ����� LW� KDV� DQ� HVWLPDWHG� GLDPHWHU� RI� a��P� DQG� IROORZLQJ�
GLVFRYHU\�E\�$7/$6� RQ� ����� 6HS� ��� �/HKPDQQ� HW� DO��� ������ LW�
VSHQW�WKH�QH[W���GD\V�EHWZHHQ�DSSDUHQW�PDJ�����DQG������,W�ZDV�
IROORZHG�RYHU� WKUHH� FRQVHFXWLYH�QLJKWV�� �����6HS������������ DQG�
�����87&�ZKHQ�WKH�HSKHPHULV�PDJQLWXGH�ZDV�IRUHFDVW�WR�GURS�IURP�
PDJ�������WR��������2EVHUYDWLRQV�ZHUH�FROOHFWHG�RQ�WKH�WKUHH�QLJKWV�
IRU����������DQG�����K� UHVSHFWLYHO\�DQG�UDZ�GLDJUDPV�RI� WKH�WKUHH�
QLJKWV�VKRZ�YDULDELOLW\��ZLWK�PD[LPD�DQG�PLQLPD�RQ�WKH�ODVW�WZR�
QLJKWV� RFFXUULQJ� DSSUR[LPDWHO\� HYHU\� ��� PLQXWHV�� +RZHYHU�� WKH�
ILUVW�QLJKW�VKRZV�OHVV�UHJXODU�YDULDWLRQ�DQG��ZLWK�WKH�DPSOLWXGH�DOVR�
GHFUHDVLQJ�WKURXJKRXW�WKH�VHFRQG�QLJKW��LW�LV�SRVVLEOH�WKDW�WKH�REMHFW�
PD\�EH�WXPEOLQJ��+RZHYHU��WKH�032�&DQRSXV�'XDO�3HULRG�6HDUFK�
IXQFWLRQ� FRXOG� QRW� UHVROYH� D� FRQVLVWHQW� VROXWLRQ� DFURVV� DOO� WKUHH�
QLJKWV��$�SKDVHG�VROXWLRQ�IURP�WKH�VHFRQG�DQG�WKLUG�QLJKWV�RQO\�LV�
JLYHQ��LQGLFDWLQJ�DQ�DSSDUHQW�ELPRGDO�OLJKWFXUYH�RI�SHULRG�������K��
,W�LV�VXVSHFWHG�WKDW������60��LV�WXPEOLQJ�EXW�QRW�FRQFOXVLYHO\��VR�
ZRXOG� EH� UDWHG� DV� 3$5�  � ��� �13$� URWDWLRQ� SRVVLEOH�� VRPH�
GHYLDWLRQV� IURP� WKH� VLQJOH� SHULRGLFLW\� DUH� VHHQ� EXW� QRW� DW� D�

FRQFOXVLYH�OHYHO��RQ�WKH�VFDOH�RI�3UDYHF�HW�DO����������



� ����

� 0LQRU�3ODQHW�%XOOHWLQ�����������

�

�

�

�

�����67���7KLV�$SROOR�ZDV�GLVFRYHUHG�E\�WKH�=7)�WHDP�DW�3DORPDU�
RQ������6HSW� ������87&�DQG�RQO\�REVHUYHG� IRU���� KRXUV�ZKLFK�
FRYHUHG�HLWKHU� VLGH�RI�D�FORVH�DSSURDFK� WR�����/'�IURP�(DUWK�RQ�
�����6HSW�������87&��%DFFL�HW�DO����������,W�ZDV�IROORZHG�IRU�����K�
DW� *UHDW� 6KHIIRUG� VWDUWLQJ� DW� ����� 6HSW� ������ 87&�� $SSDUHQW�
PRWLRQ� ZDV� ��� DUFVHF�PLQ� DQG� ����� LPDJHV� ZHUH� REWDLQHG��
H[SRVXUHV�EHLQJ�OLPLWHG�WR���DQG���V�WKURXJKRXW��9LVXDO�LQVSHFWLRQ�
RI�WKH�UDZ�LPDJHV�VKRZHG�ODUJH�EULJKWQHVV�YDULDWLRQV�ZLWK�PD[LPD�
RFFXUULQJ� DSSUR[LPDWHO\� HYHU\� ���PLQXWHV�� +RZHYHU�� LW� ZDV� WRR�
IDLQW�WR�VHH�RQ�LQGLYLGXDO�LPDJHV�GXULQJ�VRPH�PLQLPD�DQG�WKHUHIRUH��
IRU� IXUWKHU� DQDO\VLV� WKH� LPDJHV�ZHUH� VWDFNHG� XVLQJ�$VWURPHWULFD��
$VVXPLQJ�D�ELPRGDO�OLJKWFXUYH��WKH�URWDWLRQ�SHULRG�ZDV�H[SHFWHG�WR�
EH�a���PLQXWHV�� WKLV�ZDV�XVHG� WR�HVWLPDWH� WKH�RSWLPXP�HIIHFWLYH�
H[SRVXUH�OHQJWK�'W�IRU�D�URWDWLRQ�SHULRG�3�WR�PD[LPL]H�615�ZLWK�
PLQLPDO� OLJKWFXUYH� VPRRWKLQJ�� IURP�'W�  �������3� �3UDYHF� HW� DO���
�������,Q�WKLV�FDVH�'W� �������î����PLQ� �����PLQ�ZDV�WDNHQ�DV�DQ�
XSSHU�OLPLW�RQ�HIIHFWLYH�H[SRVXUH�OHQJWK��,Q�FDVH�WKH�UHDO�SHULRG�ZDV�
DFWXDOO\�VRPHZKDW�VKRUWHU��WKH�LPDJHV�ZHUH�WKHQ�DUUDQJHG�LQ�JURXSV�
IRU�VWDFNLQJ�VR�WKDW�WKH�PD[LPXP�WLPH�IURP�VWDUW�RI�ILUVW�LPDJH�WR�
HQG� RI� ODVW� LPDJH� LQ� DQ\�RQH� VWDFN�ZDV� DW�PRVW� ����PLQXWHV� EXW�
JHQHUDOO\�VKRUWHU��)LYH�PHDVXUHPHQWV�ZLWK�D�615�RI���RU�OHVV�ZHUH�
H[FOXGHG�IURP�WKH�DQDO\VLV��OHDYLQJ�D�WRWDO�RI�����SRLQWV�IURP�WKH�
VWDFNHG�LPDJHV�IRU�WKH�ILQDO�DQDO\VLV��$�SHULRG�VSHFWUXP�LQGLFDWHV�
WKH�EHVW�ILW�SHULRG�WR�EH�������K��RU������PLQ��

�
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+RZHYHU��WKH�OLJKWFXUYH��ODEHOHG�3$5�VKRZV�VLJQLILFDQW�VFDWWHU�LQ�
SODFHV�DQG�VXJJHVWV�V\VWHPDWLF�WUHQGV�LQ�VRPH�RI�WKH�VHWV�RI�SRLQWV��

�

$Q�DWWHPSW�ZDV�WKHUHIRUH�PDGH�WR�WU\�DQG�UHVROYH�D�VHFRQG�SHULRG�
LQ�FDVH�QRQ�SULQFLSDO�D[LV��13$��URWDWLRQ��RU�WXPEOLQJ�LV�SUHVHQW��$�
QXPEHU�RI�RWKHU�OHVV�VLJQLILFDQW�PLQLPD�LQ�WKH�SHULRG�VSHFWUXP�KLQW�
DW� VROXWLRQV� DQG� WKH� EHVW� ILW� WR� D� GXDO�SHULRG� VROXWLRQ� XVLQJ��
032� &DQRSXV� JLYHV� SHULRGV� RI� ������ DQG� ������ K�� WKHVH� WZR�
OLJKWFXUYHV�DUH�JLYHQ�KHUH��ODEHOHG�3��DQG�3���

�

�

7KH�VFDWWHU�VKRZQ�LQ�WKH�GRPLQDQW�DQG�ZHOO�GHILQHG�������K�SHULRG�
3�� OLJKWFXUYH� LV� UHGXFHG� EXW� VWLOO� VLJQLILFDQW�� HVSHFLDOO\� EHWZHHQ�
SKDVH� ����� DQG� ����� DQG� WKHUH� DUH� REYLRXV� SUREOHPV� LQ� WKH� 3��

OLJKWFXUYH� WKURXJKRXW�� )XUWKHU� DWWHPSWV� DW� GXDO�SHULRG� VROXWLRQV�
ZHUH� OHVV� VXFFHVVIXO�DQG�VR� LW� LV�H[SHFWHG� WKDW������67��PD\�EH�
UDWHG�ZLWK�D�3$5�FRGH�RI�����L�H���13$�URWDWLRQ�GHWHFWHG�EDVHG�RQ�
GHYLDWLRQV� IURP� WKH� VLQJOH� SHULRGLFLW\� EXW� WKH� VHFRQG� SHULRG� QRW�

UHVROYHG��3HWU�3UDYHF��SHUVRQDO�FRPPXQLFDWLRQ���

7KH�YDOXH�RI�+�JLYHQ�LQ�WKH�6%'%�TXRWHV�WKH�03&�GHULYHG�YDOXH�
RI� +�  � ����� IURP� 03&25%�� EDVHG� RQ� ��� RI� WKH� ��� DYDLODEOH�
REVHUYDWLRQV� DQG� DVVXPLQJ�*� ������ �03&�� ������� 7KH� ��VLJPD�
YDOXH�IRU�WKH�HUURU�RQ�+�LQ�WKH�6%'%�LV�JLYHQ�DV�������SUHVXPDEO\�
D�YDOXH�FDOFXODWHG�E\�-3/��DOVR� IURP� WKH�DYDLODEOH�DVWURPHWU\��DV�
WKLV� LV� QRW� SDUW� RI� WKH�03&25%�GDWD� VHW�� 7KHVH� ��� REVHUYDWLRQV�
FRYHU� D� FRQVWDQWO\� LQFUHDVLQJ� UDQJH� RI� SKDVH� DQJOHV� IURP��
��������������7KH�OLJKWFXUYH�ILWWLQJ�LQ�WKLV�SDSHU�UHVXOWV�LQ�D�YDOXH�RI�
+Y�  � ����� �� ����� DOVR� DVVXPLQJ� *�  � ������ RYHU� SKDVH� DQJOHV��
��������������7KH�KDOI�PDJQLWXGH�GLIIHUHQFH�LQ�+�PD\�EH�GXH�DW�OHDVW�
LQ� SDUW� WR� WKH� ODUJH� REVHUYHG� DPSOLWXGH��ZKHQ�REVHUYHG� DW�*UHDW�
6KHIIRUG� ����� 67�� ZDV� ZLWKLQ� ���� PDJ� RI� LWV� SUHGLFWHG� SHDN�
HSKHPHULV� EULJKWQHVV� RI� PDJ� ������ DQG� WKH� REVHUYHG� PD[LPD�
UDQJHG�EHWZHHQ�������DQG�������EXW�PLQLPD�ZHUH�RIWHQ�������RU�
IDLQWHU��,W�LV�SRVVLEOH�WKDW�WKH�DYDLODEOH�DVWURPHWU\�PD\�KDYH�D�ELDV�
WRZDUGV�WKH�EULJKWHU�SDUW�RI�WKH�OLJKWFXUYH��FDXVLQJ�WKH�03&�YDOXH�
RI�+�WR�EH�RYHUVWDWHG�DQG�HTXLYDOHQWO\��WKH�LQIHUUHG�GLDPHWHU�WR�EH�
RYHUHVWLPDWHG�E\�a�����

�����/2���$QRWKHU�VPDOO�$SROOR��+� �������GLD��a��P��GLVFRYHUHG�
E\�WKH�0W��/HPPRQ�6XUYH\�RQ������-XQH������87&��LW�SDVVHG�(DUWK�
DW�����/'���GD\V�ODWHU� �%XOJHU�HW�DO����������,W�ZDV�REVHUYHG�DW�D�
UDQJH�RI�����/'�IRU����PLQXWHV�VWDUWLQJ�DW������-XQH�������87&��
$OWKRXJK�UHODWLYHO\�EULJKW�DW���WK�PDJQLWXGH�LW�ZDV�DW�ORZ�DOWLWXGH�
���� �� ������PRYLQJ� UDSLGO\� VRXWK� LQ� D� ULFK� VWDU� ILHOG� LQ� VRXWKHUQ�
2SKLXFKXV� DQG�ZLWK� LWV� DSSDUHQW� VSHHG� LQFUHDVLQJ� IURP���� WR����
DUFVHF�PLQ�H[SRVXUHV�ZHUH�OLPLWHG�WR�����VHFRQGV�RU�VKRUWHU��,QLWLDO�
DQDO\VLV�ZLWK�032�&DQRSXV�SURGXFHG�WKH�OLJKWFXUYH�ODEHOOHG�3$5��
LQGLFDWLQJ�D�VKRUW�URWDWLRQ�SHULRG�RI����V��+RZHYHU��PXOWLSOH�PLQLPD�
LQ� WKH� SHULRG� VSHFWUXP� VXJJHVW� WKHUH� PD\� EH� WXPEOLQJ� PRWLRQ�
SUHVHQW��7KH�SHULRG�VSHFWUXP�GLDJUDP�VKRZV�WKUHH�VHWV�RI���HTXDOO\�
VSDFHG�PLQLPD�����HDFK�GXH�WR�WKH��WK�RUGHU�)RXULHU�ILW�XWLOLVHG��DQG�
KDYH� EHHQ� ODEHOOHG� 3��� 3�� DQG� 3��� 7KH� �� PLQLPD� LQ� HDFK� VHW�
FRUUHVSRQG�WR�PRQRPRGDO�VROXWLRQV�RQ�WKH�OHIW��WR�TXDGULPRGDO�RQ�
WKH�ULJKW�DQG�LW�FDQ�EH�VHHQ�WKDW�3���3��DQG�3��DUH�FRPPHQVXUDWH��
ZKHUH�DSSUR[LPDWHO\��QRW�H[DFWO\����3�� ���3�� ���3���8VLQJ�WKH�
032�&DQRSXV� 'XDO� 3HULRG� 6HDUFK� IXQFWLRQ�� OLJKWFXUYHV� IRU� WKH�
GRPLQDQW�3��SHULRG�DQG� WKH�QH[W�VWURQJHVW�VROXWLRQ��3��DUH�JLYHQ�
KHUH��ODEHOOHG�DSSURSULDWHO\��'XH�WR�WKH�DPELJXLW\�LQ�WKH�VHFRQGDU\�
VROXWLRQV��LW� LV�H[SHFWHG�WKDW������/2��PD\�EH�UDWHG�ZLWK�D�3$5�
FRGH�RI�����L�H���13$�URWDWLRQ�GHWHFWHG�EDVHG�RQ�GHYLDWLRQV�IURP�WKH�
VLQJOH�SHULRGLFLW\�EXW�WKH�VHFRQG�SHULRG�QRW�UHVROYHG��3HWU�3UDYHF��
SHUVRQDO�FRPPXQLFDWLRQ���

�
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�����7*��$Q�$SROOR�ZLWK�+� �������HVWLPDWHG�GLD��a���P��ZKLFK�
PDGH� DQ� DSSURDFK� WR� ZLWKLQ� �� /'� RI� (DUWK� DW� KLJK� VRXWKHUO\�
GHFOLQDWLRQV���GD\V�EHIRUH�EHLQJ�GLVFRYHUHG�E\�3DQ�67$556���RQ�
�����2FW� �����87&� �&RIIDQR� HW� DO��� ������� ,W� ZDV� REVHUYHG� IRU��
����K�VWDUWLQJ�RQ������2FW������87&�ZKHQ�DSSDUHQW�VN\�PRWLRQ�ZDV�
���DUFVHF�PLQ��([SRVXUHV�ZHUH����V� WKURXJKRXW�DQG�WKH�WHOHVFRSH�
ZDV�UHSRVLWLRQHG���WLPHV��$QDO\VLV�ZLWK�032�&DQRSXV�LQGLFDWHV�D�
VOLJKWO\� DV\PPHWULF� ELPRGDO� OLJKWFXUYH� DQG� WKDW� ��� FRPSOHWH�
UHYROXWLRQV�ZHUH�FRYHUHG�GXULQJ�WKH�SHULRG�RI�REVHUYDWLRQ��

�

�

�����7*���7KLV�ZDV�DQ�$7/$6�0/2�GLVFRYHU\�RQ������2FW������
87&� PDGH� �� KRXUV� DIWHU� ����� 7*�� SDVVHG� (DUWK� DW� ���� /'��
�%DFFL�HW�DO����������,W�ZDV�REVHUYHG�IRU�D�WRWDO�RI���K�RYHU�WKH�QLJKWV�
RI������2FW���DQG����,QLWLDO�DQDO\VLV�RI�WKH�WZR�QLJKWV�LQGLFDWHG�D�
ELPRGDO�OLJKWFXUYH�ZLWK�D���������K�SHULRG��ODEHOOHG�KHUH�DV�3$5��
+RZHYHU��ERWK�WKH�ODUJH�DPRXQW�RI�VFDWWHU�LQ�WKH�FXUYH��HVSHFLDOO\�
DW�PD[LPD�DQG�DOVR�VRPH�VHFRQGDU\�PLQLPD�LQ�WKH�SHULRG�VSHFWUXP�
QHDU������DQG������K�VXJJHVW�WKHUH�PD\�EH�WXPEOLQJ�URWDWLRQ�SUHVHQW��

�
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7KH�032�&DQRSXV�'XDO�3HULRG�6HDUFK�ZDV�DJDLQ�XVHG�DQG��DV�ZHOO�
DV�WKH�GRPLQDQW���������K�SHULRG�LW�DOVR�LVRODWHG�D�ORZHU�DPSOLWXGH�
��������K�VHFRQGDU\�SHULRG��

�

�

7KHVH�WZR�FXUYHV�DUH�JLYHQ��ODEHOOHG�3��DQG�3���,W�LV�QRWHG�WKDW�WKH�
WZR�SHULRGV�DUH�QHDU�EXW�QRW�H[DFWO\�LQ�WKH�UDWLR���3�� ���3���3HULRG�
3��LV�UHDVRQDEO\�ZHOO�GHILQHG�EXW�WKH�3��SHULRG�LV�QRW�VR�FHUWDLQ��QRW�
KHOSHG�E\�WKH�FRPPHQVXUDELOLW\�LQ�WKH�SHULRGV��EXW�QHYHUWKHOHVV�LW�
LV�FOHDU� WKDW������7*��LV� WXPEOLQJ�� ,W�LV�H[SHFWHG�WKDW������7*��

PD\�DOVR�EH�UDWHG�ZLWK�D�3$5�FRGH�RI�����L�H���13$�URWDWLRQ�GHWHFWHG�
EDVHG� RQ� GHYLDWLRQV� IURP� WKH� VLQJOH� SHULRGLFLW\� EXW� WKH� VHFRQG�

SHULRG�QRW�UHVROYHG��3HWU�3UDYHF��SHUVRQDO�FRPPXQLFDWLRQ���

����� 9/���:LWK� +�  � ����� WKLV� LV� D� VPDOO� �a��� P� GLD��� $SROOR��
GLVFRYHUHG�E\�$7/$6�0/2�RQ������1RY������87&� �0HOQLNRY��
HW�DO���������DQG�LW�SDVVHG�(DUWK�DW�����/'���GD\V�ODWHU�RQ������1RY�
�����87&��,W�ZDV�REVHUYHG�IRU�D�WRWDO�RI�����K�VWDUWLQJ�RQ������1RY�
������ 87&� DQG� LWV� DSSDUHQW� VSHHG� LQFUHDVHG� IURP� ��� WR� ���
DUFVHF�PLQ��([SRVXUHV�ZHUH�UHGXFHG�IURP�����WR�����VHFRQGV�WR�NHHS�
WKH�LPDJH�WUDLOV�ZLWKLQ�WKH�PHDVXUHPHQW�DQQXOXV�LQ�$VWURPHWULFD��
7KH� VWURQJHVW� VLJQDOV� LQ� WKH� SHULRG� VSHFWUXP� SURGXFHG� LQ��
032� &DQRSXV� XVLQJ� D� �WK� RUGHU� )RXULHU� ILW� DUH� PXOWLSOHV� RI��
������ K� ZLWK� WKH� EHVW� ILW� EHLQJ� D� SHULRG� RI� ��������� K� DQG� WKH�
UHVXOWLQJ�OLJKWFXUYH�LV�ODEHOOHG�DV�3$5��

�

+RZHYHU�� WKH� OLQHDUO\�VFDOHG�SHULRG�VSHFWUXP�DOVR�VKRZV�D�VHW�RI�
ZHDNHU� VROXWLRQV� DW� PXOWLSOHV� RI� ������ K� DQG� XVLQJ� WKH��
032�&DQRSXV� 'XDO� 3HULRG� 6HDUFK� WZR� ZHOO� GHILQHG� SHULRGV� RI��
3�� ����������K�DQG�3�� ����������K�DUH�HYLGHQW�DQG�JLYHQ�KHUH�
ODEHOOHG�3��DQG�3���

�

,W�LV�WKHUHIRUH�H[SHFWHG�WKDW�LW�PD\�EH�UDWHG�ZLWK�D�3$5�FRGH�RI�����
L�H���13$�URWDWLRQ�UHOLDEO\�GHWHFWHG�ZLWK�WKH�WZR�SHULRGV�UHVROYHG��
�3HWU�3UDYHF��SHUVRQDO�FRPPXQLFDWLRQ���
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�����:*���7KLV�$SROOR��+� �������HVW��GLD��a���P��KDG�EHHQ�DW�ORZ�
VRODU� HORQJDWLRQV� EHIRUH� EHLQJ� GLVFRYHUHG� E\� WKH� &DWDOLQD� 6N\�
6XUYH\�RQ������1RY�������87&�DW�D�ODUJH�SKDVH�DQJOH�RI�������OHVV�
WKDQ�D�GD\�DIWHU�SDVVLQJ�(DUWK�DW�D�GLVWDQFH�RI���/'��6HUUDQR�HW�DO���
������� ,W�ZDV�REVHUYHG� IRU�����K� VWDUWLQJ�DW������1RY������87&�
ZKHQ�WKH�SKDVH�DQJOH�KDG�UHGXFHG�WR�����DQG�IRU�����K�VWDUWLQJ������
1RY������87&�DW�SKDVH�DQJOH������,QGHSHQGHQW�SHULRG�VSHFWUXP�DQG�
SKDVHG�OLJKWFXUYH�GLDJUDPV�IRU�WKH�WZR�QLJKWV�JLYH�YHU\�VLPLODU�EHVW�
ILW�SHULRGV�RI�������������������K�DQG�������������������K��WKRXJK�
WKH�VKDSH�RI�WKH�FXUYH�KDV�REYLRXVO\�HYROYHG�EHWZHHQ�WKH�WZR�GDWHV��
8QXVXDOO\��WKH�DPSOLWXGH�LQFUHDVHG�VLJQLILFDQWO\�DV�WKH�SKDVH�DQJOH�
UHGXFHG��SRVVLEO\�GXH�WR�WKH�FKDQJLQJ�DVSHFW�EHWZHHQ�WKH�WZR�GDWHV�
LI� D� PRUH� HTXDWRULDO� YLHZ� ZDV� SUHVHQWHG� RQ� WKH� VHFRQG� GDWH�
FRPSDUHG�WR�WKH�ILUVW��

�

�

�

�

7R� VHH� ZKHWKHU� WKH� UHVXOWV� IURP� WKH� WZR� GDWHV� FRXOG� EH� VDIHO\�
FRPELQHG�WR�SURYLGH�D�PRUH�SUHFLVH�HVWLPDWH�RI�3��WKH�OLNHO\�HUURU�
LQ� QXPEHU� RI� URWDWLRQV� û1� EHWZHHQ� WKH� WZR� GDWHV� ZDV� DJDLQ�
HVWLPDWHG��E\�SURSDJDWLQJ�WKH�EHWWHU�GHILQHG�SHULRG�IURP�WKH�VHFRQG�
GDWH�EDFN�WR�WKH�ILUVW��XVLQJ�HT������LQ�.ZLDWNRZVNL�HW�DO���������ZLWK�
WKH�VDPH�GHILQLWLRQV�DV�JLYHQ�IRU������7(���

û1�§�ûW�û3���3��

7KLV�JLYHV�û1�§�������QRPLQDOO\�LQGLFDWLQJ�WKDW��ZLWK�DQ�HUURU�OHVV�
WKDQ�KDOI�D�URWDWLRQ�LW�VKRXOG�EH�SRVVLEOH�WR�FRPELQH�WKH�WZR�GDWD�
VHWV� XQDPELJXRXVO\�� +RZHYHU�� ZLWK� WKH� FKDQJLQJ� VKDSH� RI� WKH�
OLJKWFXUYH�DQG�WKH�SUREDEOH�XQGHUHVWLPDWLRQ�RI�WKH�HUURU�LQ�3��WKH�
DFWXDO� XQFHUWDLQW\� LQ� û1� LV� H[SHFWHG� WR� EH� VRPHZKDW� ODUJHU��
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