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6HSWHPEHU��7KH�³5DGDU�2SWLFDO�2SSRUWXQLWLHV´�VHFWLRQ�SURYLGHV�DQ�

H[SDQGHG�OLVW�RI�SRWHQWLDO�1($�WDUJHWV��PDQ\�RI�ZKLFK�DUH�SODQQHG�

RU�JRRG�FDQGLGDWHV�IRU�UDGDU�REVHUYDWLRQV��

,Q�WKH�ILUVW�WKUHH�VHWV�RI�WDEOHV��³'HF´�LV�WKH�GHFOLQDWLRQ�DQG�³8´�LV�
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UHIHUHQFHG� E\� RWKHUV� LQ� VXEVHTXHQW� SDSHUV�� ,W¶V� DOVR� LPSRUWDQW� WR�
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$/&'()� GDWDEDVH�� 7KLV� FDQ� EH� DFFHVVHG� IRU� XSORDGLQJ� DQG�

GRZQORDGLQJ�GDWD�DW�
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7KH�/RZ�3KDVH�$QJOH� OLVW� LQFOXGHV�DVWHURLGV� WKDW� UHDFK�YHU\� ORZ�

SKDVH�DQJOHV��D��������7KH�³D´�FROXPQ�LV�WKH�PLQLPXP�VRODU�SKDVH�

DQJOH� IRU� WKH� DVWHURLG��*HWWLQJ� DFFXUDWH�� FDOLEUDWHG�PHDVXUHPHQWV�

�XVXDOO\�9�EDQG��DW�RU�YHU\�QHDU�WKH�GD\�RI�RSSRVLWLRQ�FDQ�SURYLGH�

LPSRUWDQW� LQIRUPDWLRQ� IRU� WKRVH� VWXG\LQJ� WKH� ³RSSRVLWLRQ� HIIHFW�´�

8VH�WKH�RQ�OLQH�TXHU\�IRUP�IRU�WKH�/&'%�WR�JHW�PRUH�GHWDLOV�DERXW�

D�VSHFLILF�DVWHURLG��

KWWSV���ZZZ�PLQRUSODQHW�LQIR�SKS�FDOORSSOFGETXHU\�SKS�

7KH�EHVW�FKDQFH�RI�VXFFHVV�FRPHV�ZLWK�FRYHULQJ�DW�OHDVW�KDOI�D�F\FOH�

D�QLJKW��PHDQLQJ�SHULRGV�JHQHUDOO\������K��ZKHQ�ZRUNLQJ�REMHFWV�

ZLWK� ORZ� DPSOLWXGH�� 2EMHFWV� ZLWK� ODUJH� DPSOLWXGHV� DQG�RU� ORQJ�

SHULRGV�DUH�PXFK�PRUH�GLIILFXOW�IRU�SKDVH�DQJOH�VWXGLHV�VLQFH��IRU�

SURSHU�DQDO\VLV��WKH�GDWD�PXVW�EH�UHGXFHG�WR�WKH�DYHUDJH�PDJQLWXGH�

RI�WKH�DVWHURLG�IRU�HDFK�QLJKW��5HIHU�WR�+DUULV�HW�DO���������IRU�WKH�

GHWDLOV�RI�WKH�DQDO\VLV�SURFHGXUH��
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EHKDYLRU�RI�D�VSKHULFDO�REMHFW�RI�WKH�VDPH�DOEHGR��EXW�LW�FDQ�SURGXFH�

VLJQLILFDQWO\�GLIIHUHQW�YDOXHV�IRU�ERWK�+�DQG�*�YHUVXV�XVLQJ�DYHUDJH�

OLJKW��ZKLFK�LV�WKH�PHWKRG�XVHG�IRU�YDOXHV�OLVWHG�E\�WKH�0LQRU�3ODQHW�

&HQWHU��8VLQJ�DQG�UHSRUWLQJ�WKH�UHVXOWV�RI�ERWK�PHWKRGV�FDQ�SURYLGH�

DGGLWLRQDO�LQVLJKWV�LQWR�WKH�SK\VLFDO�SURSHUWLHV�RI�DQ�DVWHURLG��

7KH� ,QWHUQDWLRQDO�$VWURQRPLFDO�8QLRQ� �,$8�� KDV� DGRSWHG� D� QHZ�

V\VWHP��+�*���� LQWURGXFHG� E\�0XLQRQHQ� HW� DO�� �������� ,W� ZLOO� EH�

VRPH�\HDUV�EHIRUH�+�*���EHFRPHV�ZLGHO\�XVHG��DQG�KRSHIXOO\�QRW�

XQWLO�D�GLVFRQWLQXLW\�IODZ�LQ�WKH�*���IXQFWLRQ�KDV�EHHQ�IL[HG��7KLV�

GLVFRQWLQXLW\� UHVXOWV� LQ� IDOVH� ³FOXVWHUV´�RU� ³KROHV´� LQ� WKH� VROXWLRQ�

GHQVLW\�DQG�PDNHV�LW�LPSRVVLEOH�WR�GUDZ�DFFXUDWH�FRQFOXVLRQV��

:H� VWURQJO\� HQFRXUDJH�REWDLQLQJ�GDWD� DV� FORVH� WR���� DV�SRVVLEOH��

WKHQ�HYHU\������RXW�WR�����EHORZ�ZKLFK�WKH�FXUYH�WHQGV�WR�EH�QRQ�

OLQHDU� GXH� WR� WKH� RSSRVLWLRQ� HIIHFW�� )URP� ��� RXW� WR� DERXW� �����

REVHUYDWLRQV� DW� ����� LQWHUYDOV� VKRXOG� EH� VXIILFLHQW�� &RYHUDJH�

EH\RQG�����RU�VR�LV�QRW�JHQHUDOO\�KHOSIXO�VLQFH�WKH�+�*�V\VWHP�LV�

EHVW�GHILQHG�ZLWK�GDWD�IURP��������

,W¶V�LPSRUWDQW�WR�HPSKDVL]H�WKDW�DOO�REVHUYDWLRQV�VKRXOG��PXVW��EH�

PDGH� XVLQJ� KLJK�TXDOLW\� FDWDORJV� WR� VHW� WKH� FRPSDULVRQ� VWDU�

PDJQLWXGHV�� 7KHVH� LQFOXGH� $7/$6�� 3DQ�67$556�� 6N\0DSSHU��

DQG�*DLD�����&DWDORJV� VXFK�DV�&0&�����$3$66��RU� WKH�0326&�

IURP�032�&DQRSXV�KDYH�WRR�KLJK�V\VWHPDWLF�HUURUV��

$OVR� LPSRUWDQW� LV� WKDW� WKDW� WKHUH� DUH� VXIILFLHQW� GDWD� IURP� HDFK�

REVHUYLQJ�UXQ�VXFK�WKDW�WKHLU�ORFDWLRQ�FDQ�EH�IRXQG�RQ�D�FRPELQHG��

SKDVHG�OLJKWFXUYH�GHULYHG�IURP�WZR�RU�PRUH�QLJKWV�REWDLQHG�QHDU�

WKH�VDPH�SKDVH�DQJOH��,I�QHFHVVDU\��WKH�PDJQLWXGHV�IRU�D�JLYHQ�UXQ�

VKRXOG� EH� DGMXVWHG� VR� WKDW� WKH\� FRUUHVSRQG� WR� PLG�OLJKW� RI� WKH�

FRPELQHG�OLJKWFXUYH��7KLV�JRHV�EDFN�WR�WKH�+�*�V\VWHP�EHLQJ�EDVHG�

RQ�DYHUDJH��QRW�PD[LPXP�RU�PLQLPXP�OLJKW��

7KH� DVWHURLG�PDJQLWXGHV� DUH�EULJKWHU� WKDQ� LQ�RWKHUV� OLVWV�EHFDXVH�

KLJKHU� SUHFLVLRQ� LV� UHTXLUHG� DQG� WKH� DVWHURLG� PD\� EH� D� IXOO�

PDJQLWXGH�RU� IDLQWHU�ZKHQ� LW� UHDFKHV�SKDVH�DQJOHV�RXW� WR���������

(YHQ� VR�� VWDUWLQJ� QRZ�� WKH� OLVW� ZLOO� LQFOXGH� REMHFWV� WKDW� UHDFK��

9�d������DW�RSSRVLWLRQ��7KH�OLVW�RI�REMHFWV�XVLQJ�WKH�SUHYLRXV�OLPLW�

RI�9�d������ZDV�EHFRPLQJ�YHU\�VKRUW��

�
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7KRVH�GRLQJ�ZRUN�IRU�PRGHOLQJ�VKRXOG�FRQWDFW�-RVHI��XUHFK�DW�WKH�

HPDLO�DGGUHVV�DERYH��,I�ORRNLQJ�WR�DGG�OLJKWFXUYHV�IRU�REMHFWV�ZLWK�

H[LVWLQJ� PRGHOV�� YLVLW� WKH� 'DWDEDVH� RI� $VWHURLG� 0RGHOV� IURP�

,QYHUVLRQ�7HFKQLTXHV��'$0,7��ZHE�VLWH�

KWWSV���DVWUR�WURMD�PII�FXQL�F]�SURMHFWV�GDPLW��

$GGLWLRQDO�OLJKWFXUYHV�FRXOG�OHDG�WR�WKH�DVWHURLG�EHLQJ�DGGHG�WR�RU�

LPSURYLQJ� RQH� LQ� '$0,7�� WKXV� LQFUHDVLQJ� WKH� WRWDO� QXPEHU� RI�

DVWHURLGV�ZLWK�VSLQ�D[LV�DQG�VKDSH�PRGHOV��

,QFOXGHG�LQ�WKH�OLVW�EHORZ�DUH�REMHFWV�WKDW��

��� $UH�UDWHG�8� ��±�RU���LQ�WKH�/&'%�

��� 'R�QRW�KDYH�UHSRUWHG�SROH�LQ�WKH�/&'%�6XPPDU\�WDEOH�

��� +DYH�DW�OHDVW�WKUHH�HQWULHV�LQ�WKH�'HWDLOV�WDEOH�RI�WKH�/&'%�

ZKHUH�WKH�OLJKWFXUYH�LV�UDWHG�8�t����

�

7KH�FDYHDW�IRU�FRQGLWLRQ����LV�WKDW�QR�FKHFN�ZDV�PDGH�WR�VHH�LI�WKH�

OLJKWFXUYHV� DUH� IURP� WKH� VDPH� DSSDULWLRQ� RU� LI� WKH� SKDVH� DQJOH�

ELVHFWRU� ORQJLWXGHV� GLIIHU� VLJQLILFDQWO\� IURP� WKH� XSFRPLQJ�

DSSDULWLRQ��7KH�ODVW�FKHFN�LV�RIWHQ�QRW�SRVVLEOH�EHFDXVH�WKH�/&'%�

GRHV� QRW� OLVW� WKH� DSSUR[LPDWH� GDWH� RI� REVHUYDWLRQV� IRU� DOO� GHWDLOV�

UHFRUGV��,QFOXGLQJ�WKDW�LQIRUPDWLRQ�LV�DQ�RQ�JRLQJ�SURMHFW��
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5DGDU�2SWLFDO�2SSRUWXQLWLHV�

7DEOH� ,� EHORZ� JLYHV� D� OLVW� RI� QHDU�(DUWK� DVWHURLGV� UHDFKLQJ�

PD[LPXP� EULJKWQHVV� IRU� WKH� FXUUHQW� TXDUWHU�\HDU� EDVHG� RQ�

FDOFXODWLRQV�E\�:DUQHU��:H�VZLWFKHG�WR�WKLV�SUHVHQWDWLRQ�LQ�OLHX�RI�

HSKHPHULGHV� IRU� UHDVRQV� RXWOLQHG� LQ� WKH������2FWREHU�'HFHPEHU�

RSSRUWXQLWLHV�SDSHU��:DUQHU�HW�DO�������E���ZKLFK�FHQWHUHG�RQ�WKH�

SRWHQWLDO� SUREOHPV� ZLWK� HSKHPHULGHV� JHQHUDWHG� VHYHUDO� PRQWKV�

EHIRUH�SXEOLFDWLRQ��

7KH�LQLWLDO�OLVW�RI�WDUJHWV�VWDUWHG�XVLQJ�WKH�SODQQLQJ�WRRO�DW�

KWWSV���ZZZ�PLQRUSODQHW�LQIR�SKS�FDOORSSOFGETXHU\�SKS�

ZKHUH�WKH�VHDUFK�ZDV�OLPLWHG�WR�QHDU�(DUWK�DVWHURLGV�RQO\�WKDW�ZHUH�

9�d����IRU�DW�OHDVW�SDUW�RI�WKH�TXDUWHU��

7KH�OLVW�ZDV�WKHQ�ILOWHUHG�WR�LQFOXGH�REMHFWV�WKDW�PLJKW�EH�WDUJHWV�IRU�

WKH� *ROGVWRQH� UDGDU� IDFLOLW\� RU�� LI� LW� ZHUH� VWLOO� RSHUDWLRQDO�� WKH�

$UHFLER�UDGDU��7KLV�ZDV�EDVHG�RQ�WKH�FDOFXODWHG�UDGDU�615�XVLQJ�

KWWS���ZZZ�QDLF�HGX�aHULYHUDY�VFULSWV�LQGH[�SKS�

DQG�DVVXPLQJ�D�URWDWLRQ�SHULRG�RI���KRXUV����KRXUV�LI�'�d�����P��LI�

D�SHULRG�ZDV�QRW�JLYHQ�LQ�WKH�DVWHURLG�OLJKWFXUYH�GDWDEDVH��/&'%��

:DUQHU�HW�DO����������7KH�615�YDOXHV�DUH�HVWLPDWHV�RQO\�DQG�DVVXPH�

WKDW�WKH�UDGDU�LV�IXOO\�IXQFWLRQDO��

,I�DQ�DVWHURLG�ZDV�RQ�WKH�OLVW�EXW�IDLOHG�WKH�615�WHVW��ZH�FKHFNHG�LI�
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