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$%675$&7�
7KH�DOPRVW�VL[�\HDUV�ORQJ�GDWDEDVH�RI�DHURVRO�DQG�FORXG�
YHUWLFDO�SURILOHV�SURYLGHG�E\�&$/,362��&ORXG�$HURVRO�
/LGDU�DQG�,QIUDUHG�3DWKILQGHU�6DWHOOLWH�2EVHUYDWLRQV��LV�
DW� WKH� SUHVHQW� WKH� ORQJHVW� GDWDEDVH� RI� DHURVRO� RSWLFDO�
SURSHUWLHV�DW�JOREDO�VFDOH��7KLV�GDWDEDVH�LV�D�XQLTXH�WRRO�
IRU� WKH� FKDUDFWHUL]DWLRQ� RI� DHURVRO� �'� GLVWULEXWLRQ� DW�
JOREDO�VFDOH��+RZHYHU��&$/,362�KDV�D�VPDOO�IRRWSULQW�
DQG�D�UHYLVLWLQJ�WLPH�RI����GD\V��DQG�WKHUHIRUH�KRZ�ZHOO�
WKHVH� PHDVXUHPHQWV� UHSUHVHQW� WKH� DWPRVSKHULF�
FRQGLWLRQV�RI�D�VXUURXQGLQJ�DUHD�RYHU�D�ORQJHU�WLPH�LV�D�
ELJ� LVVXH� WR�EH� LQYHVWLJDWHG��%HFDXVH�RI� LWV�JHRJUDSKLF�
FRYHUDJH� DQG� WKH� ODUJH� QXPEHU� RI� DGYDQFHG� 5DPDQ�
DHURVRO� OLGDUV�� ($5/,1(7�� WKH� (XURSHDQ� $HURVRO�
5HVHDUFK� /LGDU� 1HWZRUN�� RIIHUV� D� XQLTXH� RSSRUWXQLW\�
IRU�WKH�YDOLGDWLRQ�DQG�IXOO�H[SORLWDWLRQ�RI�WKH�&$/,362�
PLVVLRQ��&$/,362�/HYHO���DQG�/HYHO���GDWD�SURGXFWV�
DUH� LQYHVWLJDWHG�LQ�WHUPV�RI�WKHLU� UHSUHVHQWDWLYHQHVV�E\�
FRPSDULVRQ� ZLWK� ($5/,1(7� PHDVXUHPHQWV��
&RPSDULVRQV� IRU� WKH�/HYHO���SURILOHV�DYDLODEOH� LQ�ERWK�
YHUVLRQ�������NP�DV�KRUL]RQWDO�UHVROXWLRQ��DQG�YHUVLRQ���
��� NP�� UHOHDVHV� KLJKOLJKW� WKH� LVVXH� RI� ILQGLQJ� D� EHVW�
FRPSURPLVH� EHWZHHQ� WKH� KLJK� UHVROXWLRQ� DQG� WKH� KLJK�
VLJQDO�WR�QRLVH� UDWLR�� 5HSUHVHQWDWLYHQHVV� RI� PRQWKO\�
DYHUDJHV�SURYLGHG�LQ�/HYHO���GDWD�LV�LQYHVWLJDWHG�XVLQJ�
($5/,1(7�&$/,362� FRUUHODWLYH� PHDVXUHPHQWV�� 7KH�
VWXG\�ZLOO� IXUWKHUPRUH� EHQHILW� IURP� WKH� DYDLODELOLW\� RI�
WKH� ���\HDUV� ORQJ�WHUP� GDWDEDVH� RI� ($5/,1(7�
FOLPDWRORJLFDO�GDWD�DYDLODEOH�IURP�0D\�������
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&$/,362�LV�WKH�ILUVW�VDWHOOLWH�PLVVLRQ�LQYROYLQJ�D�OLGDU�
VSHFLILFDOO\� GHVLJQHG� WR� VWXG\� DHURVROV� DQG� FORXGV���
&$/,362�ZDV�ODXQFKHG�RQ�$SULO�����������XVKHULQJ�LQ�
D� QHZ� HUD� RI� VSDFH�EDVHG� OLGDU� PHDVXUHPHQWV� RQ� D�
QHDUO\� JOREDO� VFDOH� >�@�� 7KH� JRRG� SHUIRUPDQFHV� RI�
&$/,362� DQG� WKH� DEVHQFH� RI� HYLGHQW� ELDVHV� LQ� WKH�
&$/,362� UDZ� VLJQDOV� ZHUH� GHPRQVWUDWHG� WKURXJK�
GHYRWHG� FRPSDULVRQ� ZLWK� ($5/,1(7� JURXQG� EDVHG�
GDWD� DSSO\LQJ� DQ� DG�KRF� PHWKRGRORJ\� >���@�� $HURVRO�
RSWLFDO� SURSHUWLHV� SURYLGHG� E\�&$/,362� �L�H�� /HYHO� ��
SURGXFWV�� DUH� W\SLFDOO\� LQ� DJUHHPHQW�ZLWKLQ� HUURUV� DQG�
XQFHUWDLQWLHV�ZLWK�JURXQG�EDVHG�UHIHUHQFH�OLGDU�VWDWLRQV��
&RPSDULVRQV� SHUIRUPHG� LQ� FDVHV� RI� KLJK� GXVW� ORDG�
VKRZHG� WKH� LQIOXHQFH� RI� PXOWLSOH� VFDWWHULQJ� RQ� WKH�
DHURVRO� UHWULHYDO� IURP� VSDFH�ERUQH� OLGDUV� DQG�KRZ� WKLV�
HIIHFW�FDQ�EH�PLWLJDWHG�ZLWKLQ�WKH�UHWULHYDO�>�@��)RU�WKH�
DHURVRO�VWXG\��&$/,362�SURYLGHV��DV�/HYHO���SURGXFWV��
DHURVRO� OD\HUV� SURSHUWLHV� �ERXQGDULHV�� OD\HU�PHDQ�
EDFNVFDWWHU� DQG� H[WLQFWLRQ� YDOXHV�� DQG� SURILOHV� RI� WKH�
DHURVRO�EDFNVFDWWHU�DQG�H[WLQFWLRQ�DW�����DQG������QP�
SOXV� GHSRODUL]DWLRQ� UDWLR� DW� ���� QP�� )XUWKHUPRUH�
WURSRVSKHULF� PRQWKO\� PHDQ� SURILOHV� RI� DHURVRO�
H[WLQFWLRQ� DW� ���� QP� RQ� D� XQLIRUP� VSDWLDO� JULG� RI� ���
ORQJLWXGH�[����ODWLWXGH�DUH�FXUUHQWO\�SURYLGHG�DV�/HYHO���
DHURVRO�GDWD�SURGXFW��
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($5/,1(7�SURYLGHV�ORQJ�WHUP��TXDOLW\�DVVXUHG�DHURVRO�
GDWD� DQG�� EHFDXVH� RI� LWV� JHRJUDSKLFDO� GLVWULEXWLRQ� RYHU�
(XURSH�� DOORZV� XV� WR� LQYHVWLJDWH� D� ODUJH� YDULHW\� RI�
GLIIHUHQW� DHURVRO� VLWXDWLRQV� ZLWK� UHVSHFW� WR� OD\HULQJ��
DHURVRO� W\SH�� PL[LQJ� VWDWH�� DQG� SURSHUWLHV� LQ� WKH� IUHH�
WURSRVSKHUH�DQG�WKH�ORFDO�SODQHWDU\�ERXQGDU\�OD\HU�>�@��

:LWK� D�QHWZRUN�RQ� D� FRQWLQHQWDO� VFDOH� LW� DOVR�EHFRPHV�
SRVVLEOH� WR� VWXG\� WKH� UHSUHVHQWDWLYHQHVV� RI� WKH� OLPLWHG�
QXPEHU� RI� VDWHOOLWH� OLGDU� FURVV� VHFWLRQV� DORQJ� DQ� RUELW�
DJDLQVW� ORQJ�WHUP� QHWZRUN� REVHUYDWLRQV�� ($5/,1(7�
GHYHORSHG� D� VSHFLILF� REVHUYDWLRQDO� VWUDWHJ\� IRU�
&$/,362� FRUUHODWLYH� PHDVXUHPHQWV�� ZKLFK� VWDUWHG�
DOUHDG\� IURP� -XQH� ����� >�@�� :KLOH� WKH� PDMRULW\� RI�
($5/,1(7�VWDWLRQV�FRQWULEXWHG�RQ�D�YROXQWDU\�EDVLV�WR�
WKLV�PHDVXUHPHQW�SURJUDP�LQ� WKH�ILUVW� WZR�\HDUV�RI� WKH�
PLVVLRQ�� D� GHGLFDWHG� (6$� DFWLYLW\� VXSSRUWV� FRUUHODWLYH�
($5/,1(7�&$/,362� REVHUYDWLRQV� DW� ��� VHOHFWHG�
($5/,1(7�VWDWLRQV�IURP�$SULO���������WR�2FWREHU�����
������ � 7KHVH� ��� VWDWLRQV� KDYH� EHHQ� JURXSHG� LQ� ��
FOXVWHUV�� &HQWUDO� (XURSH� �*HUPDQ\� DQG� 7KH�
1HWKHUODQGV��� :HVWHUQ� 0HGLWHUUDQHDQ� �6SDLQ��� &HQWUDO�
0HGLWHUUDQHDQ� �,WDO\��� DQG� (DVWHUQ� 0HGLWHUUDQHDQ�
�*UHHFH� DQG� %XOJDULD��� )ROORZLQJ� WKH� PHDVXUHPHQW�
VWUDWHJ\� HVWDEOLVKHG� IRU� WKH� (6$�&$/,362� VWXG\��
($5/,1(7�FRUUHODWLYH�PHDVXUHPHQWV�DUH�SHUIRUPHG�E\�
D� VLQJOH� VWDWLRQ� LQ� FRUUHVSRQGHQFH� ZLWK� D� &$/,362�
RYHUSDVV� ZLWKLQ� ���� NP� �&DVH� $� PHDVXUHPHQWV���
VLPXOWDQHRXVO\� WR� PRUH� VWDWLRQV� RI� WKH� VDPH� FOXVWHU�
�&DVH�%�PHDVXUHPHQWV�� DQG� DW� ODUJH� VFDOHV�E\� VWDWLRQV�
RI� GLIIHUHQW� FOXVWHUV� GXULQJ� LQWHUHVWLQJ� DGGLWLRQDO� FDVHV�
OLNH� 6DKDUDQ� GXVW� LQWUXVLRQV� DQG� IRUHVW� ILUHV� �&DVH� &�
PHDVXUHPHQWV��� ,Q� WKLV� ZD\�� KRUL]RQWDO� GLVWDQFH�
EHWZHHQ� &$/,362� DQG� ($5/,1(7� VHOHFWHG� VWDWLRQV�
FRYHUV� D� ODUJH� LQWHUYDO�� ������ NP� IRU� &DVH� $� ZLWK�
DOPRVW�����RI�WKH�FDVHV�ZLWKLQ����NP����������NP�IRU�
&DVH�%�ZLWK�DOPRVW�����RI�WKH�FDVHV�ZLWKLQ�����NP�DQG�
DOVR� ODUJHU� GLVWDQFHV� IRU� &DVH� &� PHDVXUHPHQWV�� 7KLV�
DOORZV� WR� LQYHVWLJDWH� WKH� KRUL]RQWDO� YDULDELOLW\� RQ�
GLIIHUHQW� VFDOHV�� IURP� UHJLRQDO� WR� FRQWLQHQWDO� RQH�� ,Q�
RUGHU� WR� LQYHVWLJDWH� WKH� WHPSRUDO� YDULDELOLW\� RI� DHURVRO�
ILHOGV�� ���� PLQXWHV� ODVWLQJ� UHFRUGV� RI� PHDVXUHPHQWV�
�FHQWHUHG�DURXQG� WKH�RYHUSDVV��DUH� UHTXHVWHG�ZKHQHYHU�
DWPRVSKHULF�FRQGLWLRQV�DOORZ�LW��

�� /(9(/���352),/(6�
7KH� VSDWLDO� YDULDELOLW\� RI� DHURVRO�FORXG� ILHOGV� LV�
LQYHVWLJDWHG� WKURXJK� &$/,362±($5/,1(7�
GLIIHUHQFHV� IRU� DOPRVW� VLPXOWDQHRXV� PHDVXUHPHQWV�
SHUIRUPHG� DW� GLIIHUHQW� KRUL]RQWDO� UHODWLYH� GLVWDQFHV�
�IURP��� WR� ���� NP�ZLWK�&DVH�$� DQG�%�PHDVXUHPHQWV�
DQG� ODUJHU� GLVWDQFHV�ZLWK�&DVH�&�PHDVXUHPHQWV��� 7KH�
���� PLQXWHV� ODVWLQJ� WLPH� VHULHV� RI� PHDVXUHPHQWV�
SHUIRUPHG�GXULQJ�&DVH�$�PHDVXUHPHQWV�DOORZ�WR�VWXG\�

WKH� WHPSRUDO� YDULDELOLW\� LQGHSHQGHQWO\� E\� WKH� VSDWLDO�
RQH���,Q�WKH�IROORZLQJ�ZH�UHSRUW�DQ�H[DPSOH�RI�WKLV�NLQG�
RI�UHSUHVHQWDWLYHQHVV�VWXG\��

7KH� ������ 0D\� ����� REVHUYDWLRQ� SHULRG� KDV� EHHQ�
VHOHFWHG�IRU�D�FRUUHODWLRQ�DQDO\VLV� IRU�ERWK�VLQJOH�SRLQW�
DQG�PXOWLSOH�SRLQW�REVHUYDWLRQV��EHFDXVH�WKLV�LV�D�SHULRG�
ZLWK�D�ODUJH�QXPEHU�RI�SHUIRUPHG�PHDVXUHPHQWV�����IRU�
&DVH�$����DGGLWLRQDO� IRU�&DVH�%��DQG����DGGLWLRQDO� IRU�
&DVH�&�PHDVXUHPHQWV��ZLWK�D�WRWDO�RI�����($5/,1(7�
ILOHV�DYDLODEOH�IRU�WKLV�SHULRG���

��� 9HUVLRQ���
)RU� D� TXDQWLWDWLYH� VWXG\�� ZH� FRPSDUH� WKH� FRXQW�
GLVWULEXWLRQV�RI�&$/,362�DQG�($5/,1(7�EDFNVFDWWHU�
FRHIILFLHQW�PHDVXUHPHQWV�IRU�KRUL]RQWDO�GLVWDQFH�EHORZ�
���� NP� �&DVH� $� PHDVXUHPHQWV��� ZLWK� GLIIHUHQW� WLPH�
VKLIWV�� 7KH� DJUHHPHQW� FDQ� EH� TXDQWLILHG� WKURXJK� WKH�
OLQHDU� FRUUHODWLRQ� FRHIILFLHQW� RI� WKH� WZR� FRXQW�
GLVWULEXWLRQV� �)LJXUH� �D��� 7KH� FRUUHODWLRQ� FRHIILFLHQW�
EHWZHHQ�&$/,362�DQG�($5/,1(7�EDFNVFDWWHU�FRXQWV�
GLVWULEXWLRQV�� IRU� GLVWDQFH� EHORZ� ���� NP� UHPDLQV�
DURXQG� ���� IRU� WLPH� VKLIWV� �W�� XS� WR� ��� PLQXWHV� DQG�
GHFUHDVHV�WR������IRU����PLQ��W������PLQ�������IRU����
PLQ���W�������PLQ�������IRU�����PLQ���W�������PLQ��
7KHUHIRUH��IRU�WLPH�VKLIWV�ODUJHU�WKDQ����PLQXWHV�WKH�WZR�
REVHUYDWLRQV� DUH� QRW� FRUUHODWHG�� LPSO\LQJ� WKDW� RQ� D�
VSDWLDO�VFDOH�RI�����NP�WKH�DHURVRO�WLPH�YDULDELOLW\�IRU�
WKLV�HYHQW�LV�RI�WKH�RUGHU�RI����PLQXWHV��

6LPLODUO\��ZH� REVHUYH� �)LJXUH�E�� D� VWURQJ� GHSHQGHQFH�
RQ�WKH�KRUL]RQWDO�GLVWDQFH�ZLWK�D�VKDUS�GHFUHDVH�RI�WKH�
FRUUHODWLRQ�FRHIILFLHQW�IURP�����IRU�D�GLVWDQFH�������NP�
WR� ����� IRU� GLVWDQFHV� EHWZHHQ� ���� DQG� ���� NP�� 7KH�
FRUUHODWLRQ� FRHIILFLHQW� FRQWLQXHV� WR� GHFUHDVH� ZLWK� WKH�
LQFUHDVH� RI� WKH� KRUL]RQWDO� GLVWDQFH� EHWZHHQ� WKH�
&$/,362�DQG�($5/,1(7�REVHUYDWLRQV���

��� 9HUVLRQ��
9HUVLRQ� �� GDWD� FRXOG� LQ� SULQFLSOH� SHUPLW� WKH�
LQYHVWLJDWLRQ� RI� VDWHOOLWH� PHDVXUHPHQWV�
UHSUHVHQWDWLYHQHVV�RQ� D� VKRUWHU� KRUL]RQWDO� VFDOH� WKDQNV�
WR� WKH� EHWWHU� KRUL]RQWDO� UHVROXWLRQ� ZLWK� UHVSHFW� WR� WKH�
9HUVLRQ� �� ��� NP� DJDLQVW� ��� NP��� 7KH� VDPH� DSSURDFK�
DSSOLHG� RQ�9HUVLRQ� �� GDWD� LV� DSSOLHG� WR� WKH�9HUVLRQ� ��
GDWDVHW�IRU�WKH���±���0D\������FDVH��

,Q� SDUWLFXODU�� WKH� DYDLODELOLW\� RI� ��NP� SURILOHV� IRU�
&$/,362� UHVXOWV� GLUHFWO\� LQ� D� IDFWRU� RI� �� IRU� WKH�
QXPEHU�RI�SURILOH�FRPSDULVRQV�WR�EH�FRQVLGHUHG�IRU�WKH�
VWXG\� DQG� WR� EH� XSORDGHG� RQ� WKH� UHODWLRQDO� GDWDEDVH�
�KHUH� PXOWLSOLHG� E\� ��� EHFDXVH� DEVROXWH� DQG� UHODWLYH�
GLIIHUHQFH� ILOHV� DUH� WR� EH� XSORDGHG��7KH� PD[LPXP�
GLVWDQFH� ERWK� LQ� WHUPV� RI� VSDFH� DQG� WLPH� KDV� EHHQ�
UHGXFHG� ZLWK� UHVSHFW� WR� WKH� 9�� VWXG\� EHFDXVH� RI� WKLV�
PXOWLSO\LQJ� IDFWRU�� LQ� RUGHU� WR� REWDLQ� D�PRUH� HIILFLHQW�
GDWDEDVH�� 7KH� QXPEHU� RI� FRPSDULVRQV� LQ� WHUPV� RI�
DHURVRO� EDFNVFDWWHU�FRHIILFLHQW� SURILOHV� DW� ���� QP� �WKH�
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PRVW� DEXQGDQW�� DYDLODEOH�ZLWK� WKH� FXUUHQW�($5/,1(7�
GDWDEDVH� IRU� WKLV� 6DKDUDQ� GXVW� FDVH� LV� ������� ZKHQ�
PD[LPXP� GLVWDQFHV� RI� ����� NP� DQG� ����PLQXWHV� DUH�
FRQVLGHUHG�� 7KH� VDPH� DSSURDFK� LV� DSSOLHG� WR� WKH�
9HUVLRQ���GDWD��)LJXUHV��F�DQG��G�UHSRUW�WKH�FRUUHODWLRQ�
FRHIILFLHQW� EHWZHHQ� WKH� &$/,362� DQG� ($5/,1(7�
DHURVRO�EDFNVFDWWHU�FRXQW�GLVWULEXWLRQV�DV�D� IXQFWLRQ�RI�
WKH�WHPSRUDO�DQG�KRUL]RQWDO�GLVWDQFH��UHVSHFWLYHO\��/RZ�
YDOXHV� RI� WKH� FRUUHODWLRQ� FRHIILFLHQWV� DUH� IRXQG� IRU� DOO�

GLVWDQFHV� FRQVLGHUHG� DQG� QR� UHDVRQDEOH� EHKDYLRU� ZLWK�
UHVSHFW�WR�WKH�GLVWDQFH�LV�REWDLQHG��

7KLV�ZRXOG�OHDG�WR�WKH�ZURQJ�FRQFOXVLRQ�WKDW�WKHUH�LV�QR�
OLQN�EHWZHHQ�WKH�REVHUYDWLRQ�GLVWDQFH��ERWK�LQ�WLPH�DQG�
VSDFH�� DQG� WKHLU� FRUUHODWLRQ�� 5HVXOWV� REWDLQHG� IURP�
9HUVLRQ���DUH�VWURQJO\�LQ�GLVDJUHHPHQW�ZLWK�WKHVH�SORWV��
LQGLFDWLQJ�LQVWHDG�WKDW�WKH�PDLQ�FDXVH�RI�WKLV�XQSK\VLFDO�
UHVXOW� OLHV� LQ� WKH� QHZ� UHOHDVH� RI� WKH� &$/,362� GDWD��

�
)LJXUH����&RUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WKH�&$/,362�DQG�($5/,1(7�DHURVRO�EDFNVFDWWHU�FRXQW�GLVWULEXWLRQV�DV�D�IXQFWLRQ�RI�
WKH�WHPSRUDO�DQG�KRUL]RQWDO�GLVWDQFH��IRU�KRUL]RQWDO�GLVWDQFH�EHORZ�����NP��&DVH�$�PHDVXUHPHQWV��ZLWK�GLIIHUHQW�WLPH�VKLIWV��D��
DQG�IRU�GLIIHUHQW�KRUL]RQWDO�GLVWDQFHV��E��ZLWK�9HUVLRQ���GDWD��WKH�VDPH��EXW�ZLWK�9HUVLRQ���GDWD���F��DQG��G���

�
)LJXUH����&RUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WKH�&$/,362�DQG�($5/,1(7�DHURVRO�EDFNVFDWWHU�FRXQW�GLVWULEXWLRQV�DV�D�IXQFWLRQ�RI�
WKH�WHPSRUDO�DQG�KRUL]RQWDO�GLVWDQFH��IRU�KRUL]RQWDO�GLVWDQFH�EHORZ�����NP��&DVH�$�PHDVXUHPHQWV��ZLWK�GLIIHUHQW�WLPH�VKLIWV��D��
DQG�IRU�GLIIHUHQW�KRUL]RQWDO�GLVWDQFHV��E��ZLWK�9HUVLRQ���GDWD��&DOFXODWLRQ�KDV�EHHQ�SHUIRUPHG�FRQVLGHULQJ�WKH�FRXQW�GLVWULEXWLRQ�
RI�EDFNVFDWWHU�YDOXHV�ZLWKLQ�WKH�PHDQ�SURILOHV�FDOFXODWHG�IRU�HDFK�FODVV�RI�KRUL]RQWDO�DQG�WHPSRUDO�GLVWDQFHV��

7R� EHWWHU� XQGHUVWDQG� WKLV� SRLQW�� WKH� GLIIHUHQW� FRXQW�
GLVWULEXWLRQ�ZHUH� LQYHVWLJDWHG� DQG�ZH� IRXQG� WKDW� WKHVH�
GLVWULEXWLRQV� VKRZ� D� KLJK� RFFXUUHQFH� RI� ORZ� DQG� KLJK�
EDFNVFDWWHU� YDOXHV� LQ� WKH� &$/,362� REVHUYDWLRQV�� QRW�
SUHVHQW�LQ�WKH�($5/,1(7�SURILOHV�� ,W� LV� OLNHO\� WKDW�WKH�

QRLVH�DIIHFWLQJ�&$/,362���NP�SURILOHV�LV�WKH�FDXVH�RI�
WKH� KLJK� RFFXUUHQFH� RI� ERWK� WRR� VPDOO� DQG� WRR� KLJK�
DHURVRO�EDFNVFDWWHU�YDOXHV��

$�GHYRWHG�DSSURDFK�VKRXOG�EH�VXLWHG�IRU�WKH�9HUVLRQ����
EHFDXVH�WKH�ORZHU�615�LQKLELWV�WKLV�NLQG�RI�VWXG\�EDVHG�
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�

RQ� WKH� FRXQW� GLVWULEXWLRQ�� 5HDVRQDEOH� UHVXOWV� FRXOG� EH�
REWDLQHG�� LI� DQ� DYHUDJH� LV� FRQVLGHUHG�� 7KLV� FRXOG� EH�
SHUIRUPHG� IRU� H[DPSOH� FRQVLGHULQJ� WKH� FRXQW�
GLVWULEXWLRQ� RI� EDFNVFDWWHU� YDOXHV� ZLWKLQ� WKH� PHDQ�
SURILOHV� FDOFXODWHG� IRU� HDFK� FODVV� RI� KRUL]RQWDO� DQG�
WHPSRUDO� GLVWDQFHV�� ,Q� VXFK� D� ZD\�� WKH� FRUUHODWLRQ�
FRHIILFLHQW� �)LJXUH� ��� GHFUHDVHV� ZLWK� WKH� GLVWDQFH�
IROORZLQJ� WKH� EHKDYLRU� REVHUYHG� IRU� 9HUVLRQ� �� GDWD��
7KH� RQO\� H[FHSWLRQ� LV� WKH� VKRUWHU� GLVWDQFH� FODVV� �����
NP�� ��� PLQXWHV�� ZKLFK� KDV� D� ORZ� YDOXH� RI� WKH�
FRUUHODWLRQ�� SUREDEO\� EHFDXVH� WKH� QRLVH� LQ� WKH�
&$/,362�GDWD�LV�QRW�UHPRYHG���

,Q�VSLWH�RI�WKH�SURPLVLQJ�FDSDELOLW\�RI�H[SORULQJ�VKRUW�
GLVWDQFH�UHSUHVHQWDWLYHQHVV�WKDQNV�WR�WKH���NP�SURILOHV��
WKH�UHVXOWV�REWDLQHG�DSSO\LQJ�WKH�PHWKRGRORJ\�XVHG�IRU�
9HUVLRQ���GDWD�RQ�9HUVLRQ���SURILOHV�VXJJHVW�WKDW�WKHVH�
ODWWHU�SURILOHV�DUH�QRW�WKH�PRVW�VXLWDEOH�WR�EH�KDQGOHG�IRU�
WKLV�NLQG�RI�LQYHVWLJDWLRQ��$�PRUH�GHWDLOHG�VWXG\�DERXW�
615� YHUVXV� DYHUDJHG� KRUL]RQWDO� UHVROXWLRQ� IRU�
&$/,362�9��GDWD� LV�QHHGHG�IRU�D�PRUH�FRPSOHWH�DQG�
H[KDXVWLYH�UHSUHVHQWDWLYHQHVV�VWXG\��

�� /(9(/���352),/(6�
6LQFH� 'HFHPEHU� ������ D� QHZ� SURGXFW� LV� UHOHDVHG� E\�
1$6$�� WKH� &$/,362� /LGDU� /HYHO� �� $HURVRO� 3URILOH�
3URGXFW�� 7KLV� LV� D� WURSRVSKHULF� SURGXFW� WKDW� UHSRUWV�
PRQWKO\�PHDQ�SURILOHV�RI�DHURVRO�RSWLFDO�SURSHUWLHV�RQ�D�
XQLIRUP� VSDWLDO� JULG� DW� DOWLWXGHV� EHORZ� ��� NP�� )RXU�
W\SHV� RI� OHYHO� �� GDWD� ILOHV� DUH� JHQHUDWHG� HDFK� PRQWK�
GHSHQGLQJ� RQ� VN\� FRQGLWLRQV� DQG� WHPSRUDO� FRYHUDJH�
DQG� DUH� VHSDUDWHG� LQWR� GD\�QLJKW� VHJPHQWV�� 7KH�
LQIRUPDWLRQ� FRQWDLQHG� LQ� WKHVH� /HYHO� �� GDWD� FRXOG� EH�
UHDOO\� LQWHUHVWLQJ� IURP� D� FOLPDWRORJLFDO� SRLQW� RI� YLHZ��
EXW� WKHLU� UHOLDELOLW\� DQG� XQFHUWDLQW\� VKRXOG� EH� VWXGLHG�
DQG� TXDQWLILHG�� ,Q� SDUWLFXODU�� WKH� UHSUHVHQWDWLYHQHVV� RI�
WKH� GDWD� VKRXOG� EH� LQYHVWLJDWHG� LQWR� GHWDLO� EHFDXVH� RI�
WKH�ORQJ�����GD\V��UHYLVLWLQJ�WLPH�RI�WKLV�SRODU�VDWHOOLWH��
0RQWKO\�PHDQ�DYHUDJHG�SURILOHV�SURYLGHG�ZLWKLQ�/HYHO�
��&$/,362�GDWD�SURGXFWV�FDQ�EH�LQYHVWLJDWHG�E\�WDNLQJ�
DGYDQWDJH� RI� WKLV� H[SHUWLVH� DQG� WKH� DYDLODELOLW\� RI� WKH�
ZLGH� GDWDEDVH� RI� &$/,362� FRUUHODWLYH� PHDVXUHPHQWV�
SHUIRUPHG�ZLWKLQ�WKH�($5/,1(7�QHWZRUN���

)LJXUH��� VKRZV��DV�DQ�H[DPSOH�� WKH�FRPSDULVRQ�RI� WKH�
H[WLQFWLRQ� FRHIILFLHQW� SURILOHV� IRU� ERWK� &$/,362�
REVHUYDWLRQV� DQG� 1DSROL� ($5/,1(7� VWDWLRQ� IRU� WKH�
6HSWHPEHU������SHULRG��&$/,362�VDWHOOLWH�RYHUSDVVHG�
WKH� DVVXPHG� JULG� �� WLPHV� DQG� WKH� FRLQFLGHQW�
PHDVXUHPHQWV� ZLWK� 1DSROL� VWDWLRQ� ZHUH� ��� 7KH�
FRUUHODWLRQ� EHWZHHQ� WKH� WZR� SURILOHV� LV� TXLWH�
VDWLVIDFWRU\�� QHYHUWKHOHVV� LW� VXIIHUV� IURP� WKH�PLVPDWFK�
RI� WKH� PHDVXUHPHQWV� DYHUDJHG� DQG� WKH� KRUL]RQWDO�
GLVWDQFH� RI� WKH� PHDVXUHPHQWV� ZLWKLQ� WKH� &$/,362�
XQLIRUP�JULG��$V�REVHUYHG�LQ�WKH�ORZHUPRVW�SDUW�RI�WKH�
ILJXUH� WKH� PRUH� VLJQLILFDQW� LQIOXHQFH� RI� WKH� ORFDO�
ERXQGDU\�OD\HU�DHURVRO�GLIIHUHQWLDWHV�WKH�YDOXHV�RI�WKH�
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�
)LJXUH� ���0RQWKO\� H[WLQFWLRQ� FRHIILFLHQW� SURILOHV� DW� ���� QP�
FRPSDULVRQ� PHDVXUHG� DW� 1DSROL� ($5/,1(7� VWDWLRQ� DQG�
REWDLQHG� IURP� &$/,362� REVHUYDWLRQV� ZLWKLQ� WKH� JULG�
FRQWDLQLQJ�WKH�($5/,1(7�VWDWLRQ�GXULQJ�6HSWHPEHU�������

SURILOH�>�@��7KLV�NLQG�RI� VWXG\�ZLOO�IXUWKHUPRUH�EHQHILW�
IURP�WKH�DYDLODELOLW\�RI�WKH����\HDUV�ORQJ�WHUP�GDWDEDVH�
RI�($5/,1(7�FOLPDWRORJLFDO�GDWD�DYDLODEOH�IURP�0D\�
������5HVXOWV�ZLOO�EH�SUHVHQWHG�DW�WKH�FRQIHUHQFH��

$&.12:/('*0(176�
7KH�ILQDQFLDO�VXSSRUW�IRU�($5/,1(7�E\�WKH�(XURSHDQ�
&RPPLVVLRQ� XQGHU� JUDQW� 5,&$�������� DQG� E\� WKH�
(XURSHDQ� &RPPXQLW\� WKURXJK� WKH� $&75,6� 5HVHDUFK�
,QIUDVWUXFWXUH� $FWLRQ� XQGHU� WKH� �WK� )UDPHZRUN�
3URJUDPPH�XQGHU�$&75,6�*UDQW�$JUHHPHQW�Q���������
LV� JUDWHIXOO\� DFNQRZOHGJHG�� 7KH� DXWKRUV� DOVR�
DFNQRZOHGJH� WKH� (6$� ILQDQFLDO� VXSSRUW� XQGHU� WKH�
(67(&�FRQWUDFW����������1/�+(��

5()(5(1&(6�
���:LQNHU��'��0���:��+��+XQW��DQG�0��-��0F*LOO��������
,QLWLDO� SHUIRUPDQFH� DVVHVVPHQW� RI� &$/,23��*HRSK\V��
5HV��/HWWV�������/�������

���0RQD�/���*��3DSSDODUGR��$��$PRGHR��*��'¶$PLFR��)��
0DGRQQD�� $�� %RVHOOL�� $�� *LXQWD�� )�� 5XVVR�� 9�� &XRPR��
������2QH�\HDU�RI�&15�,0$$�PXOWL�ZDYHOHQJWK�5DPDQ�
OLGDU� PHDVXUHPHQWV� LQ� FRUUHVSRQGHQFH� RI� &$/,362�
RYHUSDVV�� /HYHO� �� SURGXFWV� FRPSDULVRQ�� $WPRV�� &KHP��
3K\V������SS�������������

���3DSSDODUGR��*���HW�DO���������($5/,1(7�FRUUHODWLYH�
PHDVXUHPHQWV� IRU� &$/,362�� )LUVW� LQWHUFRPSDULVRQ�
UHVXOWV��-��*HRSK\V��5HV��������'��+����

���:DQGLQJHU��8���0��7HVFKH��3��6HLIHUW��$��$QVPDQQ��
'�� 0�OOHU�� DQG� '�� $OWKDXVHQ�� ������ 6L]H� PDWWHUV��
,QIOXHQFH� RI� PXOWLSOH� VFDWWHULQJ� RQ� &$/,362� OLJKW�
H[WLQFWLRQ�SURILOLQJ� LQ�GHVHUW�GXVW��*HRSK\V��5HV��/HWW���
����/�������

���%|VHQEHUJ��-���HW�DO���������($5/,1(7��$�(XURSHDQ�
$HURVRO�5HVHDUFK�/LGDU�1HWZRUN�WR�HVWDEOLVK�DQ�DHURVRO�
FOLPDWRORJ\��5HS�������0D[�3ODQFN�,QVW��I�U�0HWHRURO���
+DPEXUJ��*HUPDQ\��
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