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2EVHUYDWLRQV� RI� ������� 7DPSHUH� GXULQJ� LWV� �����

DSSDULWLRQ� \LHOG� D� GHWHUPLQDWLRQ� RI� LWV� V\QRGLF� URWDWLRQ�

SHULRG�������������������K�DVVXPLQJ�D�GRXEO\�SHULRGLF�

OLJKWFXUYH��

3XEOLVKHG� URWDWLRQ� SHULRG� GHWHUPLQDWLRQV� RI� .RURQLV� IDPLO\�

PHPEHU� ������� 7DPSHUH� IDOO� ZLWKLQ� WZR� VLJQLILFDQWO\� GLIIHUHQW�

UDQJHV��7KH�ORQJHU�SHULRG�UDQJH�QHDU�����K�LQFOXGHV�RQH�UHVXOW�EDVHG�

RQ�GHQVH�OLJKWFXUYHV��%ULQHV�HW�DO���������DQG�D�VHFRQG�UHVXOW�WKDW�LV�

EDVHG�RQ�$7/$6�VXUYH\�GDWD�VSDUVHO\�VDPSOHG�LQ�WLPH��(UDVPXV��

HW� DO��� �������ZKLOH� ERWK� RI� WKH�SHULRGV�ZLWKLQ� WKH� VKRUWHU�SHULRG�

UDQJH� QHDU� ���� K� DUH� GHULYHG� IURP� VXUYH\� ³VSDUVH� GDWD´� �&KDQJ��

HW�DO���������:DV]F]DN�HW�DO����������1HZ�REVHUYDWLRQV�UHSRUWHG�KHUH�

UHVROYH� WKDW� DPELJXLW\� LQ� WKH� URWDWLRQ� SHULRG�� DQG� DOVR� UHFRUG�

FRPSOHWH� FRYHUDJH� RI� WKH� OLJKWFXUYH� DW� D� SUHYLRXVO\� XQREVHUYHG�

YLHZLQJ�DVSHFW��7KH�SXEOLVKHG�SHULRGV�DVVXPH�WKDW�WKH�OLJKWFXUYH�LV�

GRXEO\�SHULRGLF�LQ�D�VLQJOH�URWDWLRQ��WKDW�VDPH�DVVXPSWLRQ�LV�PDGH�

KHUH� IRU� WKH� SUHVHQW� ZRUN�� VXEMHFW� WR� IXWXUH� YHULILFDWLRQ� E\�

GHWHUPLQLQJ� D� FRUUHVSRQGLQJ� VLGHUHDO� SHULRG� WKDW� FDQ� UXOH� RXW� D�

UHVXOW�WZLFH�DV�ORQJ��

7DPSHUH�ZDV�REVHUYHG� LQ������IURP�WZR�VLWHV��/LJKWFXUYHV�ZHUH�

UHFRUGHG�RQ�VHYHQ�QLJKWV�SULRU�WR�WKH�DVWHURLG�UHDFKLQJ�LWV�HDVWHUQ�

VWDWLRQDU\�SRLQW��XVLQJ�WHOHVFRSHV�DW�WKH�0,7�:DOODFH�$VWURSK\VLFDO�

2EVHUYDWRU\� �:$2�� LQ� :HVWIRUG�� 0$�� DQ� DGGLWLRQDO� ORQJHU�

OLJKWFXUYH�VSDQ�GHOLEHUDWHO\�FRYHULQJ�PRUH�WKDQ�WZR�URWDWLRQV�ZDV�

UHFRUGHG� DERXW� D� PRQWK� DIWHU� RSSRVLWLRQ�� /LJKWFXUYHV� DOVR� ZHUH�

UHFRUGHG�DW�WKH�8QLRQ�&ROOHJH�2EVHUYDWRU\��8&2��LQ�6FKHQHFWDG\��

1<� RQ� WZR� QLJKWV� QHDU� RSSRVLWLRQ� DQG� RQH� PRUH� QLJKW� DERXW� D�

PRQWK� ODWHU�� DQG� OLNHZLVH� LQFOXGH� D� ORQJ� VSDQ� FRYHULQJ� WZR�

URWDWLRQV�� %RWK� VLWHV� LPDJHG� XVLQJ� &RXVLQV� 5� ILOWHUV�� QLJKWO\�

REVHUYLQJ� LQIRUPDWLRQ� LV� VXPPDUL]HG� LQ� 7DEOH� ,� DQG� WKH�

LQVWUXPHQWDWLRQ�LV�GHWDLOHG�LQ�7DEOH�,,��3URFHVVLQJ�DQG�PHDVXUHPHQW�

RI�WKH�:$2�LPDJHV�ZDV�DV�GHVFULEHG�E\�6OLYDQ�HW�DO����������H[FHSW�

WKDW�IRU�WKH�REVHUYDWLRQV�PDGH�XVLQJ�WKH�VPDOOHU������P�WHOHVFRSHV�

WKH� FKRLFHV� RI� V\QWKHWLF� DSHUWXUH� VL]HV� IRU� WKH� RQ�FKLS� UHODWLYH�

SKRWRPHWU\�ZHUH�JXLGHG�E\�WKH�H[SHULHQFH�RI�+RZHOO���������7KH�

8&2�LPDJHV�ZHUH�PHDVXUHG�XVLQJ�WKH�$VWUR,PDJH-�DSSOLFDWLRQ��

7KH� QHZ� GDWD� \LHOG� D� VHOI�FRQVLVWHQW� GRXEO\�SHULRGLF� IROGHG�

FRPSRVLWH� OLJKWFXUYH� IRU� D� GHULYHG� V\QRGLF� SHULRG� RI� �������� ��

�������� K� �)LJ�� ���� ZLWK� WKH� KLJK� SUHFLVLRQ� UHVXOWLQJ� IURP� WKH�

FRPELQDWLRQ�RI�7DPSHUH¶V�UHODWLYHO\�VKRUW�SHULRG�ZLWK�WKH�����GD\�

LQWHUYDO� VSDQQHG� E\� WKH�REVHUYDWLRQV� WR� FRXQW� ���� URWDWLRQV��7KH�

SHULRG�UHVXOW�LV�FRQVLVWHQW�ZLWK�ERWK�SXEOLVKHG�SHULRGV�FRPSULVLQJ�

WKH�VKRUWHU�SHULRG�UDQJH��&KDQJ�HW�DO���������:DV]F]DN�HW�DO����������

,Q� WKH� ORQJHU�SHULRG� UDQJH�� WKH� (UDVPXV� HW� DO�� ������� UHVXOW�

FRUUHVSRQGV� WR� DQ� DOLDV� SHULRG� WKDW� XQGHUFRXQWV� URWDWLRQV� E\� ����

URWDWLRQ�SHU�GD\��DQG�FRPSRVLWHV�RI�WKH�QHZ�GDWD�IROGHG�DW�WKH�%ULQHV�

HW�DO���������UHVXOW�DUH�QRW�VHOI�FRQVLVWHQW��

)LJXUH����)ROGHG�FRPSRVLWH�OLJKWFXUYHV�RI��������7DPSHUH�GXULQJ�LWV�
����� DSSDULWLRQ�� OLJKW�WLPH� FRUUHFWHG�� VKRZLQJ� RQH� URWDWLRQ� SHULRG�
SOXV� WKH� HDUOLHVW� DQG� ODWHVW� ���� UHSHDWHG�� 7KH� WKUHH� OXQDWLRQV� RI�
FRPSRVLWHG�GDWD�KDYH�EHHQ�RIIVHW�IURP�HDFK�RWKHU�LQ�EULJKWQHVV�IRU�
SUHVHQWDWLRQ��7KH� OHJHQG�JLYHV�87�GDWHV��VRODU�SKDVH�DQJOHV��DQG�
WHOHVFRSH�,'��7DEOH�,,���
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6LJQDO�WR�QRLVH� 5DWLR� RI� 3RLQW�VRXUFH� 2EVHUYDWLRQV� DQG� 2SWLPDO�

'DWD�H[WUDFWLRQ�7HFKQLTXHV�´�3$63���������������

6OLYDQ��6�0���%LQ]HO��5�3���%RURXPDQG��6�&���3DQ��0�:���6LPSVRQ��

&�0��� 7DQDEH�� -�7��� 9LOODVWULJR�� 5�0��� <HQ�� /�/��� 'LWWHRQ�� 5�3���

3UD\��'�3���6WHSKHQV��5�'����������³5RWDWLRQ�5DWHV�LQ�WKH�.RURQLV�

)DPLO\��&RPSOHWH�WR�+�§������´�,FDUXV���������������

:DV]F]DN��$���&KDQJ��&���2IHN��(�2���/DKHU��5���0DVFL��)���/HYLWDQ��
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7�$���.XONDUQL��6����������³$VWHURLG�/LJKW�&XUYHV�IURP�WKH�3DORPDU�

7UDQVLHQW� )DFWRU\� 6XUYH\��5RWDWLRQ� 3HULRGV� DQG� 3KDVH�)XQFWLRQV�
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:H� UHSRUW� SKRWRPHWULF� DQDO\VLV� RI� WZR� QHDU�(DUWK�

DVWHURLGV� REVHUYHG� GXULQJ� FORVH� DSSURDFKHV� LQ� �����
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&&'�REVHUYDWLRQV�RI�WZR�QHDU�(DUWK�DVWHURLGV�ZHUH�PDGH�LQ������

2FWREHU�XVLQJ�WKH�LQVWUXPHQWDWLRQ�GHVFULEHG�LQ�7DEOH�,��/LJKWFXUYH�

DQDO\VLV�ZDV�SHUIRUPHG�ZLWK�032�&DQRSXV� �:DUQHU���������$OO�

WKH�LPDJHV�ZHUH�FDOLEUDWHG�ZLWK�GDUN�DQG�IODW�IUDPHV�DQG�FRQYHUWHG�

WR� 5� PDJQLWXGHV� XVLQJ� VRODU�FRORUHG� ILHOG� VWDUV� IURP� &0&���

FDWDORJXH� GLVWULEXWHG� ZLWK� 032� &DQRSXV�� 7DEOH� ,,� VKRZV� WKH�

REVHUYLQJ�FLUFXPVWDQFHV�DQG�UHVXOWV��

1R� SUHYLRXVO\� UHSRUWHG� UHVXOWV� ZHUH� IRXQG� LQ� WKH� $VWHURLG�

/LJKWFXUYH� 'DWDEDVH� �/&'%�� :DUQHU� HW� DO��� ������� 7KH� VL]H�

HVWLPDWHV� DUH� FDOFXODWHG� XVLQJ� +� YDOXHV� IURP� WKH� 6PDOO�%RG\�

'DWDEDVH�/RRNXS��-3/���������%RWK�DVWHURLGV�DUH�VPDOO�LQ�VL]H�DQG�

KDYH� D� URWDWLRQ� SHULRG� DERYH� WKH� VSLQ�EDUULHU�� WKH\� DUH� SUREDEO\�

PRQROLWKLF�REMHFWV��

�����7*��LV�DQ�1($�$SROOR��LW�ZDV�GLVFRYHUHG�E\�$7/$6�0/2��

0DXQD�/RD��RQ������2FWREHU����%DFFL�HW�DO�������D���+� ������DQG�

WKH�0LQLPXP�2UELW� ,QWHUVHFWLRQ�'LVWDQFH� �02,'�� IURP�(DUWK� RI�

�������DX��2EVHUYDWLRQV�ZHUH�PDGH�ZKLOH�WKH�REMHFW�ZDV�VWLOO�RQ�WKH�

1(2&3� SDJH� RI� WKH� 0LQRU� 3ODQHW� &HQWHU�� DW� 9� a� ������ ,W� ZDV�

REVHUYHG�IRU����PLQXWHV�VWDUWLQJ�DW������2FWREHU����������87��DQG�

IRU����PLQXWHV�VWDUWLQJ�DW������2FWREHU����������87��:H�IRXQG�D�

V\QRGLF�SHULRG�RI�3� �����������������K�ZLWK�DPSOLWXGH�$� ��������

�����PDJ��DQG�UDWLR�D�E� �����������EDVHG�RQ�WKH�DPSOLWXGH�DQG�DQ�

DVVXPHG� WULD[LDO� HOOLSVRLG� YLHZHG� HTXDWRULDOO\� �=DSSDOD� HW� DO���
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