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GLYLGHG�RXW��7KH�6%,*�FDPHUD�GLG�QRW�VXIIHU�IURP�WKH�FRQGHQVDWLRQ�

SUREOHP��EXW�DOVR�GLG�QRW�SURYLGH�DQ�RYHUVFDQ�UHJLRQ��VR�UHGXFWLRQV�

ZHUH�FRPSRVHG�RI�RQO\�ELDV�DQG�GDUN�VXEWUDFWLRQ�DQG�IODW�ILHOGLQJ��

$SHUWXUH�SKRWRPHWU\�ZDV�FDUULHG�RXW�LQ�,5$)��ZLWK�PHDVXUHPHQWV�

RI� WKH� DVWHURLG� DQG� ���� ILHOG� VWDUV� DFTXLUHG� IURP� HDFK� UHGXFHG�

LPDJH��9�EDQG�PHDVXUHPHQWV�RI�ILHOG�VWDUV�ZHUH�REWDLQHG�IURP�WKH�

$$962� 3KRWRPHWULF� $OO�6N\� 6XUYH\� �+HQGHQ� HW� DO��� ������ DQG�

ZHUH�XVHG� WR�FRQYHUW� LQVWUXPHQWDO�PDJQLWXGHV� WR�FDOLEUDWHG�9HJD�

PDJQLWXGHV� IRU� WKH� QLJKWV� RI� )HEUXDU\� ������� 7KH� XQILOWHUHG�

REVHUYDWLRQV�FROOHFWHG�RQ�)HEUXDU\����ZHUH�DGMXVWHG�E\�DQ�RIIVHW�RI�

a��PDJ� WR�PDWFK� WKH�FDOLEUDWHG�9�EDQG�REVHUYDWLRQV�RQ� WKH�RWKHU�

WKUHH�QLJKWV��

7KH�URWDWLRQ�SHULRG�DQG�DPSOLWXGH�RI�YDULDELOLW\�IRU�����0RQWDQD�

ZHUH� GHWHUPLQHG� XVLQJ� 032� &DQRSXV�� ZKLFK� LPSOHPHQWV� WKH�

)RXULHU�$QDO\VLV�RI�/LJKW�&XUYHV��)$/&��DOJRULWKP�RI�+DUULV�HW�DO��

��������:H�LQFOXGHG�����PHDVXUHPHQWV�DQG�H[SORUHG�ILWWLQJ�RUGHUV�

EHWZHHQ� �� DQG� �� IRU� WKH� SHULRG� VHDUFK�� ZLWK� D� �WK� RUGHU� ILWWLQJ�

VROXWLRQ�GLVSOD\HG�LQ�WKH�IROGHG�OLJKWFXUYH�DERYH��:H�ILQG�WKDW�WKH�

EHVW�ILW�SHULRG�LV�YHU\�VWDEOH�GHVSLWH�WKH�FKRLFH�RI�RUGHUV��ZKLOH�WKH�

DPSOLWXGH�RI�YDULDELOLW\�LV�VRPHZKDW�VHQVLWLYH�WR�WKLV�FKRLFH��)URP�

WKLV�DQDO\VLV��ZH�DGRSW�D�ILQDO�URWDWLRQ�SHULRG�RI���������������K�DQG�

D�9�EDQG�DPSOLWXGH�RI�������������PDJ��

2XU� UHVXOWV� DJUHH� ZLWK� SUHYLRXV� GHWHUPLQDWLRQV� RI� WKH� URWDWLRQ�

SHULRG��ZKLFK� LQFOXGH� ���� K� �$QJHOL� HW� DO��� ������� ����� �������� K�

�'LWWHRQ�HW�DO��������������������������K��%HKUHQG������ZHE���DQG�

�������� ����������� K� �+DQXã� HW� DO��� ������� 7KH� DPSOLWXGH� RI�

YDULDELOLW\� WKDW�ZH�ILQG�DJUHHV�ZLWK� WKDW�UHSRUWHG�E\�$QJHOL�HW�DO��

�������RI�����PDJ��EXW�LV�VRPHZKDW�ODUJHU�WKDQ�WKH�YDOXHV�UHSRUWHG�

E\�'LWWHRQ�HW�DO���������RI�������������PDJ�DQG�%HKUHQG������ZHE��

RI���������������PDJ��,W�LV�SRVVLEOH�WKDW�WKH�DPSOLWXGH�RI�YDULDELOLW\�

1XPEHU� 1DPH� \\\\�PP�GG� 3KDVH� /3$%� %3$%� 3HULRG�K�� 3�(�� $PS� $�(�� *US�
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QRLVH� DIWHU� DWWHPSWLQJ� WR� FRUUHFW� IRU� WKH� GURSOHW� SDWWHUQV� RQ� WKH�
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FRRSHUDWLYH�DJUHHPHQW�ZLWK�WKH�8�6��1DWLRQDO�6FLHQFH�)RXQGDWLRQ��

7KLV� UHVHDUFK�ZDV�PDGH� SRVVLEOH� LQ� SDUW� EDVHG� RQ� GDWD� IURP� WKH�
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$GYDQFHG� 1HWZRUN� IRU� $VWURQRPLFDO� 5HVHDUFK� RSHUDWHG� E\� WKH�

&DQDGLDQ�$VWURQRP\�'DWD�&HQWHU�� SDUW� RI� WKH�1DWLRQDO�5HVHDUFK�

&RXQFLO�RI�&DQDGD��

5HIHUHQFHV�

$QJHOL�� &�$��� *XLPDUmHV�� 7�$��� /D]]DUR�� '��� 'XIIDUG�� 5���

)HUQiQGH]�� 6��� )ORUF]DN�� 0��� 0RWKp�'LQL]�� 7��� &DUYDQR�� -�0���
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���ZLQWHU�REVHUYLQJ� FDPSDLJQ� DW�5RVH�+XOPDQ� ,QVWLWXWH��5HVXOWV�

IRU� ����0RQWDQD�� ����� +DVHJDZD�� ����� (ULHSD�� ����� )UHHPDQ��
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+���=HLJOHU��.�:����������³3KRWRHOHFWULF�2EVHUYDWLRQV�RI�$VWHURLGV�

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

+HQGHQ�� $�$��� 7HUUHOO�� '��� /HYLQH�� 6�(��� 7HPSOHWRQ��0��� 6PLWK��

7�&���:HOFK��'�/����������³$3$66��7KH�$$962�3KRWRPHWULF�$OO�

6N\�6XUYH\�´�KWWS���ZZZ�DDYVR�RUJ�DSDVV�

-3/���������³6PDOO�%RG\�'DWDEDVH�%URZVHU�´� �

KWWSV���VVG�MSO�QDVD�JRY�WRROV�VEGEBORRNXS�KWPO�

/DQJ��'���+RJJ��'�:���0LHUOH��.���%ODQWRQ��0���5RZHLV��6����������
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:H�ILQG�IRU�WKH�$PRU�W\SH�DVWHURLG�����$OLQGD�DW�LWV�FORVH�

DSSURDFK� WR� (DUWK� LQ� ���������� D� URWDWLRQ� SHULRG� RI��

�������������KRXUV��DPSOLWXGH�������������PDJ��

7KH�$PRU�W\SH�DVWHURLG�����$OLQGD�KDV�RUELWDO�HOHPHQWV�D� �������

H �������L �������3ULRU�WR�WKH�\HDU�������WKH�PRVW�UHFHQW�YHU\�FORVH�

DSSURDFK� WR� (DUWK� ZDV� ����� -DQXDU\� DW� D� PLQLPXP� JHRFHQWULF�

GLVWDQFH�������$8��)URP�SKRWRPHWULF�REVHUYDWLRQV�DW�WKLV�RFFDVLRQ��

'XQODS�DQG�7D\ORU��������SXEOLVKHG�D�URWDWLRQ�SHULRG�RI���K���P�

EDVHG� RQ� LQFRPSOHWH� SKDVH� FRYHUDJH�� $W� D� PRGHUDWHO\� FORVH�

DSSURDFK� WR� ������ $8� LQ� ����� 6HSWHPEHU�� %HKUHQG� �������

SXEOLVKHG�DQ�LQFRPSOHWH�OLJKWFXUYH�SKDVHG�WR������KRXUV��

2Q������-DQXDU\����PLQRU�SODQHW�����$OLQGD�SDVVHG�HYHQ�FORVHU�WR�

(DUWK��������$8��WKDQ�LQ�������DQG�ZDV�EULJKWHU�WKDQ�PDJQLWXGH����

IURP������2FWREHU�WKURXJK������0DUFK��:H�SUHVHQW�WZR�VHSDUDWH�

OLJKWFXUYHV� DQG� URWDWLRQ�SHULRGV� WKDW�ZHUH� DFTXLUHG�� UHVSHFWLYHO\��

DIWHU�DQG�EHIRUH�FORVHVW�DSSURDFK��

7KH�REVHUYDWLRQV�E\�3LOFKHU�WR�SURGXFH�WKH�UHVXOWV�UHSRUWHG�LQ�WKLV�

SDSHU�ZHUH�PDGH�DW�WKH�2UJDQ�0HVD�2EVHUYDWRU\�ZLWK�D�0HDGH����

FP�/;����*36�6FKPLGW�&DVVHJUDLQ��6%,*�67/�����(�&&'�����

WR� ���� VHFRQG� H[SRVXUHV�� XQJXLGHG�� FOHDU� ILOWHU��2EVHUYDWLRQV� E\�

'HOJDGR�DUH�ZLWK�DQ����LQFK�&HOHVWURQ�6FKPLGW�&DVVHJUDLQ��$WLN�

�����(;�&&'�����WR�����VHFRQG�H[SRVXUHV��2EVHUYDWLRQV�E\�6WRQH�

DUH�ZLWK�D�����P�I���5LWFKH\�&KUHWLHQ�PRXQWHG�RQ�D�3DUDPRXRQW�

0(�,,�PRXQW��6%,*�$&�����&026�FDPHUD��-RKQVRQ�&RXVLQV�5�

ILOWHU��XQJXLGHG��

)RU� LPDJH� PHDVXUHPHQW� DQG� OLJKWFXUYH� FRQVWUXFWLRQ�� DXWKRUV�

3LOFKHU�DQG�'HOJDGR�XVHG�032�&DQRSXV�VRIWZDUH�ZLWK�FDOLEUDWLRQ�

VWDU�PDJQLWXGHV� IRU� VRODU� FRORUHG� VWDUV� IURP� WKH�&0&��� FDWDORJ�

UHGXFHG�WR�WKH�&RXVLQV�5�EDQG��$XWKRU�6WRQH�XVHG�7\FKR�7UDFNHU�

VRIWZDUH� ZLWK� QHDU� VRODU� FRORUHG� VWDUV� FKRVHQ� IURP� WKH� $7/$6�

5HIFDW� �� ZLWK� 6ORDQ� U¶�PDJQLWXGHV�� =HUR�SRLQW�PDJQLWXGHV� ZHUH�

DGMXVWHG�IRU�EHVW�ILW�LQ�WKH������)HE������$SU����VHVVLRQ�VHW��7R�UHGXFH�

WKH�QXPEHU�RI�GDWD�SRLQWV�RQ�WKH�OLJKWFXUYHV�DQG�PDNH�WKHP�HDVLHU�

WR�UHDG��GDWD�SRLQWV�KDYH�EHHQ�ELQQHG�LQ�VHWV�RI���ZLWK�PD[LPXP�

WLPH�GLIIHUHQFH���PLQXWHV��

$�GHQVH� OLJKWFXUYH� DQG� UREXVW�SHULRG�ZHUH� DFTXLUHG� DIWHU� FORVHVW�

DSSURDFK�� %HWZHHQ� ����� )HE�� �� DQG� $SU�� ��� DXWKRUV� 3LOFKHU��

'HOJDGR��DQG�6WRQH�DFTXLUHG�GDWD�VHWV�RQ����QLJKWV��ZLWK�REVHUYLQJ�

UXQV� VHYHQ�KRXUV�RU� ORQJHU��7KHLU�GDWD�FDQ�EH�SORWWHG�RQ�D�GHQVH�

ELPRGDO� SKDVHG� OLJKWFXUYH� ZLWK� FRPSOHWH� SKDVH� FRYHUDJH� DQG�

SHULRG��������������KRXUV��DPSOLWXGH�������������PDJQLWXGHV��


