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:H� SUHVHQW� OLJKWFXUYHV� IRU� ������ 'LG\PRV�� ���������

����� *5����� DQG� ������� &DFXV�� 7KHVH� REVHUYDWLRQV�

ZHUH�FRQGXFWHG� LQ������6HSWHPEHU��SULRU� WR� WKH�1$6$�

'$57�LPSDFW��/LJKWFXUYH�DQDO\VLV�IRU�������'LG\PRV�LV�

LQ�H[FHOOHQW�DJUHHPHQW�ZLWK�SULRU�UHVXOWV��ZKLOH�GDWD�IRU�

WKH� RWKHU� WZR� DVWHURLGV� FRPHV� FORVH� WR� PDWFKLQJ� SULRU�

SXEOLVKHG�URWDWLRQDO�SHULRGV��EXW�GRHV�QRW�VWULFWO\�RYHUODS��

$�ODUJHU�QXPEHU�RI�GDWD�SRLQWV�RQ�QLJKWV�ZLWK�JRRG�VHHLQJ�

ZRXOG�EH�UHTXLUHG�IRU�EHWWHU�VROXWLRQV��

&&'� SKRWRPHWULF� REVHUYDWLRQV� RI� QHDU�(DUWK� DVWHURLGV� ������

'LG\PRV���������������*5����DQG��������&DFXV�ZHUH�FDUULHG�RXW�

RYHU� IRXU� QLJKWV� EHWZHHQ� ����� 6HSWHPEHU� �� DQG� �� DW� WKH� &HUUR�

7ROROR�,QWHU�$PHULFDQ�2EVHUYDWRU\�LQ�/D�6HUHQD��&KLOH��,$8�FRGH�

������ 7KH� GDWD� ZHUH� WDNHQ� ZLWK� WKH� 60$576� ����P� ¦������

&DVVHJUDLQ� WHOHVFRSH� RQ� WKH�PRXQWDLQ��ZKLFK� LV� HTXLSSHG�ZLWK� D�

����î�����7HN�.�&&'�GHWHFWRU��KRZHYHU��ZH�XVHG�RQO\�D�TXDUWHU�

RI� WKH� FKLS� IRU� WKH�REVHUYDWLRQV�EHFDXVH�GRLQJ� VR� UHGXFHG� LPDJH�

UHDGRXW� WLPHV� VLJQLILFDQWO\�� $V� VXFK�� RXU� REVHUYDWLRQV� DUH�

����î�����SL[HO�DUUD\V�RI�������DUFVHFRQGV�SHU�SL[HO��

'DWD� SURFHVVLQJ� DQG� DQDO\VLV� ZHUH� GRQH� XVLQJ� 032� &DQRSXV�

VRIWZDUH��:DUQHU���������,PDJHV�ZHUH�FDOLEUDWHG�XVLQJ�ELDV�DQG�IODW�

ILHOG�IUDPHV�ZLWK�WKH�VDPH�VRIWZDUH��032�&DQRSXV�LPSOHPHQWV�WKH�

)RXULHU�$QDO\VLV�RI�/LJKWFXUYHV� �)$/&��DOJRULWKP�GHYHORSHG�E\�

$ODQ� +DUULV� �+DUULV� HW� DO��� ������� WKLV� ZDV� XVHG� WR� ILQG� EHVW�ILW�

SHULRGV�IRU�RXU�REVHUYDWLRQDO�GDWD�IRU�HDFK�DVWHURLG��

������'LG\PRV�LV�D�SRWHQWLDOO\�KD]DUGRXV�ELQDU\�$SROOR�DVWHURLG�

GLVFRYHUHG�RQ������$SULO����E\�WKH�6SDFHZDWFK�VXUYH\�DW�.LWW�3HDN�

1DWLRQDO� 2EVHUYDWRU\� LQ� $UL]RQD�� 'LG\PRV¶� SXEOLVKHG� URWDWLRQDO�

SHULRG�LV�����������������K��1DLGX���������5HFHQWO\��'LG\PRV�DQG�

LWV� FRPSDQLRQ� 'LPRUSKRV� �3UDYHF�� ������ ZHUH� WKH� WDUJHW� RI� WKH�

'RXEOH� $VWHURLG� 5HGLUHFWLRQ� 7HVW� �'$57��� D� PLVVLRQ� OHG� E\�

1$6$��ZKLFK�GHOLEHUDWHO\�LPSDFWHG�'LPRUSKRV�ZLWK�D�VSDFHFUDIW�

RQ������6HSWHPEHU�����7KH�REVHUYDWLRQV�GHVFULEHG� LQ� WKLV� UHSRUW�

ZHUH�WDNHQ�D�IHZ�ZHHNV�SULRU�WR�WKH�LPSDFW��ZLWK�WKH�LQWHQW�WR�EROVWHU�

SUH�LPSDFW� URWDWLRQDO�SHULRG� DQDO\VLV� DQG�FRPSDULVRQV�ZLWK�SRVW�

LPSDFW�REVHUYDWLRQDO�UHVXOWV��:H�REVHUYHG�'LG\PRV�LQ�ERWK�9�DQG�

5�ILOWHUV�WKURXJKRXW�WKH�QLJKWV�RI������6HSWHPEHU������

7ZHQW\QLQH�LPDJHV�RI�'LG\PRV�LQ�WKH�9�ILOWHU�ZHUH�WDNHQ�RQ������

6HSWHPEHU� �� ZLWK� H[SRVXUH� WLPHV� RI� ��� V�� 7KH� VHHLQJ� UHPDLQHG�

FRQVLVWHQWO\�ORZ�WKURXJKRXW�WKH�QLJKW�DQG��GHVSLWH�WKH�VPDOO�QXPEHU�

RI� LPDJHV�� ZH� ZHUH� DEOH� WR� REVHUYH� D� FRPSOHWH� URWDWLRQ� RI� WKH�

DVWHURLG��7KH�GDWD�WDNHQ�LQ�9�VKRZ�D�URWDWLRQDO�SHULRG�RI���������

������ K�� ZKLFK� RYHUODSV� ZLWK� SUHYLRXV� UHVXOWV�� DOEHLW� ZLWK� D�

VLJQLILFDQW�XQFHUWDLQW\�GXH�WR�WKH�ORZ�QXPEHU�RI�GDWD�SRLQWV��

�

2Q�WKH�QLJKWV�RI������6HSWHPEHU���DQG����ZH�REVHUYHG�'LG\PRV�LQ�

WKH�5� ILOWHU�� WDNLQJ� D� WRWDO� RI� ���� LPDJHV� DW� DQ� H[SRVXUH� WLPH�RI��

���V��6LQFH�WKH�DVWHURLG�LV�EULJKWHU�LQ�WKH�5�ILOWHU�WKDQ�LQ�9��ZH�ZHUH�

DEOH�WR�XVH�ORZHU�H[SRVXUH�WLPHV�WKDQ�WKH�9�ILOWHU�LPDJHV�LQ�RUGHU�

WR� WDNH�D�ODUJHU�QXPEHU�RI�REVHUYDWLRQV��:KLOH�WKH�QLJKW�RI������

6HSWHPEHU���KDG�SUHWW\�JRRG�VHHLQJ��WKH�QLJKW�RI������6HSWHPEHU���

KDG�KLJKHU�KXPLGLW\�LQ�WKH�DLU�WKDQ�ZDV�GHVLUDEOH��DV�ZHOO�DV�D�EULJKW��

QHDUO\�IXOO�PRRQ��VXFK�WKDW�VHHLQJ�IOXFWXDWHG�IURP�����������DUFVHF�

GXULQJ� WKH� QLJKW� �� WKH� IOXFWXDWLRQV� FDQ� EH� VHHQ� LQ� WKH� ODUJHU�GDWD�

VSUHDG�IRU�WKH������6HSWHPEHU���GDWD�SRLQWV�LQ�WKH�OLJKWFXUYH�YHUVXV�

WKH� ����� 6HSWHPEHU� �� GDWD�� 'HVSLWH� WKLV�� DQDO\VLV� RI� RXU�

REVHUYDWLRQV� LQ� WKH� 5� ILOWHU� JLYHV� D� URWDWLRQDO� SHULRG� RI� ������ ���

������ K��ZKLFK� LV� LQ� H[FHOOHQW� DJUHHPHQW�ZLWK� SXEOLVKHG� UHVXOWV��

5HPRYLQJ�WKH������6HSWHPEHU���GDWD��RQ�WKH�RWKHU�KDQG��JLYHV�D�

VLJQLILFDQWO\�ZRUVH�VROXWLRQ��

�
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�������� ����� *5���� LV� DQ� $SROOR� DVWHURLG� GLVFRYHUHG� RQ��

�����$SULO����E\�/,1($5�DW�6RFRUUR��1HZ�0H[LFR��:H�WRRN����

LPDJHV�RI��������������*5����LQ�WKH�9�ILOWHU�DW�DQ�H[SRVXUH�WLPH�

RI�����V�HDUO\�LQ�WKH�QLJKW�RI������6HSWHPEHU����7KLV�DVWHURLG�KDV�D�

SXEOLVKHG�SHULRG�RI�����������������K��3UDYHF������ZHE���8VLQJ�

RXU�GDWD��ZH�FDOFXODWHG�D�SHULRG�RI�������������K��ZKLFK�GRHV�QRW�

RYHUODS� WKH� SXEOLVKHG� SHULRG�� EXW� FRPHV� FORVH��'XH� WR� WKH� VPDOO�

QXPEHU�RI�LPDJHV�WKDW�ZH�REWDLQHG�IRU�WKH�DVWHURLG��DV�ZHOO�DV�WKH�

IDFW� WKDW�ZH�ZHUH�QRW�DEOH�WR�REVHUYH�D�IXOO� URWDWLRQDO�SHULRG��RXU�

FDOFXODWHG� SHULRG� KDV� D� VLJQLILFDQW� XQFHUWDLQW\�� PDQ\� PRUH�

REVHUYDWLRQV� ZRXOG� KDYH� EHHQ� UHTXLUHG� WR� REWDLQ� D� JRRG� SHULRG�

VROXWLRQ�� $V� VXFK�� ZH� EHOLHYH� WKH� DFWXDO� VLJQLILFDQW� HUURU� LQ� RXU�

SHULRG�WR�EH�ODUJHU�WKDQ�UHSRUWHG�E\�032�&DQRSXV��

�

�������&DFXV� LV�D�SRWHQWLDOO\�KD]DUGRXV�$SROOR�DVWHURLG� LQLWLDOO\�

GLVFRYHUHG�E\�*HUPDQ�DVWURQRPHU�+DQV�(PLO�6FKXVWHU�DW�/D�6LOOD�

2EVHUYDWRU\�RQ������)HEUXDU\����:H� WRRN���� LPDJHV�RI��������

&DFXV�RYHU� WKH�QLJKWV�RI������6HSWHPEHU���DQG��� LQ� WKH�5�ILOWHU��

*LYHQ�LWV�IDVW�UDWH�RI�LQ�VN\�PRWLRQ�DQG�LWV�FRPSDUDWLYH�EULJKWQHVV�

LQ�5��ZH�WRRN����V�H[SRVXUHV��ZKLFK�ZH�GLVFRYHUHG�ZDV�HQRXJK�WR�

JHW� D� VLJQLILFDQW� VLJQDO�ZKLOH�PDLQWDLQLQJ� QRQ�VWUHWFKHG�� FLUFXODU�

DSHUWXUHV�� 7KLV� DVWHURLG� KDV� D� SXEOLVKHG� SHULRG� RI� ������� ���

�������K��3UDYHF������ZHE���

7KH�REVHUYLQJ�FRQGLWLRQV�RQ�WKH�QLJKWV�ZH�REVHUYHG�&DFXV�ZHUH�IDU�

IURP�LGHDO��2Q������1RYHPEHU����WKH�KXPLGLW\�URVH�DERYH�����IRU�

DOPRVW� WKH� HQWLUH� QLJKW�� LQ� IDFW�� LW� ZHQW� EH\RQG� WKH� RSHUDWLRQDO�

WHOHVFRSH�OLPLW�RI�����IRU�D�FRXSOH�RI�KRXUV��7KLV�IRUFHG�XV�WR�FORVH�

WKH� GRPH� GXULQJ� WKDW� WLPH�� ZKLFK� SUHYHQWHG� XV� IURP� REVHUYLQJ�

&DFXV¶� IXOO� URWDWLRQDO� SHULRG�� $V� VXFK�� WKH� VHHLQJ� IOXFWXDWHG� DW�

YDOXHV� FRQVLVWHQWO\� DERYH� ���� DUFVHF� GXULQJ� WKDW� QLJKW�� 2Q� �����

1RYHPEHU����WKH�PRRQ�ZDV�QHDUO\�IXOO��ZKLFK�DOVR�FRQWULEXWHG�WR�

OHVV�WKDQ�LGHDO�FRQGLWLRQV��'HVSLWH� WKLV��ZH�ZHUH�DEOH� WR�GR�JRRG�

HQRXJK�SKRWRPHWU\� WKDW�032�&DQRSXV� UHSRUWV�FRQILGHQWO\� VPDOO�

HUURU�EDUV�LQ�LWV�UHVXOWV��

�

$QDO\VLV�RI� WKH�SHULRG�VSHFWUXP�JLYHQ�E\�032�&DQRSXV� IRU�RXU�

GDWD� VKRZV�ZLGH�PLQLPD� WKDW�SHDN�DW������K�DQG������K��ZLWK�DQ�

DGGLWLRQDO� PLQLPXP� DW� DQ� LQWHUPHGLDWH� YDOXH� RI� ����� K�� 7KH�

VRIWZDUH�FDOFXODWHV�WKLV�PLQLPXP�DV�D�OHVV�OLNHO\�ILW�WKDQ�WKH�RWKHU�

WZR�� EXW� FRPSDULQJ� LW� ZLWK� SXEOLVKHG� SHULRGV� IURP� SULRU� UHVXOWV�

�'HJHZLM�� ������ 3UDYHF�� ����ZHE��.RHKQ��������� LW�ZRXOG� VHHP�

WKLV� PLQLPXP� PDWFKHV� SULRU� UHSRUWHG� URWDWLRQDO� SHULRGV� IRU� WKH�

DVWHURLG��:H�SUHVHQW�OLJKWFXUYHV�IRU�ERWK�WKH�������������K�VROXWLRQ�

DQG� WKH� ����� �� ����� K� VROXWLRQ� IRU� WKH� SXUSRVHV� RI� FRPSDULVRQ��

/RRNLQJ�DW� WKHVH� OLJKWFXUYHV�� LI� WKH������K� VROXWLRQ� LV� LQGHHG� WKH�

ULJKW� RQH� �LW� FRPHV� FORVHVW� WR� PDWFKLQJ� SUHYLRXV� UHVXOWV� IRU� WKH�

DVWHURLG��� WKHQ� D� VLJQLILFDQW� SRUWLRQ� RI� WKH� DVWHURLG¶V� URWDWLRQDO�

SHULRG� ZDV� PLVVHG�� $V� VXFK�� ZH� QRWH� WKDW� D� ODUJHU� QXPEHU� RI�

REVHUYDWLRQV� RQ�QLJKWV�ZLWK�EHWWHU� VHHLQJ�ZRXOG�KDYH�JLYHQ�XV� D�

PRUH�FRPSOHWH� VROXWLRQ��DQG�RQFH�DJDLQ� VWDWH� WKDW�ZH�EHOLHYH� WKH�

DFWXDO� HUURU� LQ� SHULRG� WR� EH� ODUJHU� WKDQ� WKDW� UHSRUWHG� E\� 032�

&DQRSXV��

�

1XPEHU� 1DPH� \\\\�PP�GG� 3KDVH� /3$%� %3$%� 3HULRG�K�� 3�(�� $PS� $�(�� *US�

������� 'LG\PRV� ����������������� ���������� ������ ������ ������ ������ ����� ����� 1($�

������� �����*5���� ����������� ����� ������ ������ ����� ����� ����� ����� 1($�

������� &DFXV� ����������������� ���������� ���� ������ ����� ����� ����� ����� 1($�

7DEOH�,��2EVHUYLQJ�FLUFXPVWDQFHV�DQG�UHVXOWV��7KH�SKDVH�DQJOH�LV�JLYHQ�IRU�WKH�ILUVW�DQG�ODVW�GDWH��/3$%�DQG�%3$%�DUH�WKH�DSSUR[LPDWH�SKDVH�
DQJOH�ELVHFWRU�ORQJLWXGH�ODWLWXGH�DW�PLG�GDWH�UDQJH��+DUULV�HW�DO����������*US�LV�WKH�DVWHURLG�IDPLO\�JURXS��:DUQHU�HW�DO����������
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$FNQRZOHGJHPHQWV�

)XQGLQJ� IRU� WKH� REVHUYDWLRQV� DQG� DQDO\VLV� ZDV� SURYLGHG� E\� WKH�

3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�GHO�3HU~�YLD�D�)RQGR�GH�$SR\R�D�OD�

,QYHVWLJDFLyQ� ��)$,������JUDQW��:H�ZRXOG� OLNH� WR� WKDQN�7RGG� -��

+HQU\� DQG� (OOLRW� 9ULMPRHW� IRU� WKHLU� PHQWRUVKLS� LQ� RSHUDWLQJ� WKH�

WHOHVFRSH�DQG�REWDLQLQJ�GDWD��%ULDQ�'��:DUQHU�IRU�KLV�DVVLVWDQFH�DQG�

SDWLHQFH�LQ�KHOSLQJ�XV�ZRUN�ZLWK�032�&DQRSXV��DQG�3HWU�3UDYHF�

IRU�FRQQHFWLQJ�XV�ZLWK�WKH�'$57�2EVHUYDWLRQV�7HDP��7KLV�UHVHDUFK�

KDV� PDGH� XVH� RI� WKH� 6PDOO� %RGLHV� 'DWD� )HUUHW� WRRO�

�KWWS���VEQ�SVL�HGX�IHUUHW���� VXSSRUWHG� E\� WKH� 1$6$� 3ODQHWDU\�

6\VWHP�� DV� ZHOO� DV� WKH� $VWHURLG� /LJKWFXUYH� 'DWDEDVH� �/&'%��

KWWSV���ZZZ�PLQRUSODQHW�LQIR�SKS�OFGE�SKS��� DQG� ,0&&(¶V�

0LULDGH�92�WRRO��KWWSV���YR�LPFFH�IU�ZHEVHUYLFHV�PLULDGH����

5HIHUHQFHV�

'HJHZLM��-����������³�����&$�DQG������'$�´�,$8&�����������

+DUULV�� $�:��� <RXQJ�� -�:��� 6FDOWULWL�� )��� =DSSDOD�� 9�� ��������

³/LJKWFXUYHV�DQG�SKDVH�UHODWLRQV�RI�WKH�DVWHURLGV����$ONPHQH�DQG�

����*\SWLV�´�,FDUXV��������������

+DUULV��$�:���<RXQJ��-�:���%RZHOO��(���0DUWLQ��/�-���0LOOLV��5�/���

3RXWDQHQ��0���6FDOWULWL��)���=DSSDOD��9���6FKREHU��+�-���'HEHKRJQH��

+���=HLJOHU��.����������³3KRWRHOHFWULF�2EVHUYDWLRQV�RI�$VWHURLGV����

�������������DQG�����´�,FDUXV��������������

.RHKQ�� %�:��� %RZHOO�� (�/�*�� 6NLII�� %�$��� 6DQERUQ�� -�-���

0F/HOODQG�� .�3��� 3UDYHF�� 3��� :DUQHU�� %�'�� �������� ³/RZHOO�

2EVHUYDWRU\�1HDU�(DUWK�$VWHURLG�3KRWRPHWULF�6XUYH\��1($36����

����� -DQXDU\� WKURXJK� ����� -XQH�´� 0LQRU� 3ODQHW� %XOOHWLQ� �����

���������

1DLGX�� 6�3���%HQQHU��/�$�0���%UR]RYLF��0���1RODQ��0�&���2VWUR��

6�-���0DUJRW��-�/���*LRUJLQL��-�'���+LUDED\DVKL��7���6FKHHUHV��'�-���

3UDYHF�� 3��� 6FKHLULFK�� 3��� 0DJUL�� &��� -DR�� -�6�� �������� ³5DGDU�

REVHUYDWLRQV� DQG� D� SK\VLFDO� PRGHO� RI� ELQDU\� QHDU�(DUWK� DVWHURLG�

������'LG\PRV��WDUJHW�RI�WKH�'$57�PLVVLRQ�´�,FDUXV��������������

3UDYHF��3���%HQQHU��/�$�0���1RODQ��0�&���.XVQLUDN��3���3UD\��'���

*LRUJLQL��-�'���-XUJHQV��5�)���2VWUR��6�-���0DUJRW��-��/���0DJUL��&���

*UDXHU��$���/DUVRQ��6����������³�������������*7�´�,$8&������������

3UDYHF�� 3��� :ROI�� 0��� 6DURXQRYD�� /�� �����ZHE�� ����ZHE���

2QGUHMRY�$VWHURLG�3KRWRPHWU\�3URMHFW�ZHEVLWH�� �

KWWS���ZZZ�DVX�FDV�F]�aSSUDYHF�QHR�KWP�

:DUQHU�� %�'��� +DUULV�� $�:��� 3UDYHF�� 3�� �������� ³7KH� $VWHURLG�

/LJKWFXUYH� 'DWDEDVH�´� ,FDUXV� ����� ��������� 8SGDWHG� ����� 'HF��

KWWS���ZZZ�PLQRUSODQHW�LQIR�OLJKWFXUYHGDWDEDVH�KWPO�

:DUQHU�� %�'�� �������� 032� 6RIWZDUH��032�&DQRSXV� Y����������

%GZ�3XEOLVKLQJ��KWWS���PLQRUSODQHWREVHUYHU�FRP�

�

�

�

&$//�)25�2%6(59$7,216�

)UHGHULFN�3LOFKHU�

�����2UJDQ�0HVD�/RRS�

/DV�&UXFHV��10�������86$�

ISLOFKHU��#JPDLO�FRP�

2EVHUYHUV� ZKR� KDYH� PDGH� YLVXDO�� SKRWRJUDSKLF�� RU� &&'�

PHDVXUHPHQWV�RI�SRVLWLRQV�RI�PLQRU�SODQHWV�LQ�FDOHQGDU�\HDU������

DUH�HQFRXUDJHG�WR�UHSRUW�WKHP�WR�WKLV�DXWKRU�RQ�RU�EHIRUH������$SULO�

����7KLV�ZLOO�EH�WKH�GHDGOLQH�IRU�UHFHLSW�RI�UHSRUWV��IRU�ZKLFK�UHVXOWV�

FDQ�EH�LQFOXGHG�LQ�WKH�³*HQHUDO�5HSRUW�RI�3RVLWLRQ�2EVHUYDWLRQV�IRU�

�����´�WR�EH�SXEOLVKHG�LQ�03%�9RO������1R�����

�
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