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QDWXUH�RI�VHGLPHQW�DFFXPXODWLRQ�ZLWK�EULHI�SHULRGV�RI�VHGLPHQW�DFFXPXODWLRQ�IROORZHG�E\
ORQJ�SHULRGV�RI�TXLHVFHQFH�RU�HYHQ�HURVLRQ��+LJK�SUHFLVLRQ�JHRFKURQRORJLF�VWXGLHV�RI
XSSHU�FUXVWDO�VLOLFLF�SOXWRQV�RYHU�WKH�SDVW����\HDUV�KDYH�GHPRQVWUDWHG�WKDW�WKHVH�LJQHRXV
ERGLHV�DUH�EXLOW�LQFUHPHQWDOO\�YLD�SHULRGV�RI�PDJPDWLF�DGGLWLRQ�LQWHUVSHUVHG�ZLWK
TXLHVFHQFH��6LPLODU�WR�VWXGLHV�RI�WKH�6DGOHU�HIIHFW�LQ�VHGLPHQWDU\�VHFWLRQV��ZH�KDYH
FRPSDUHG�DSSDUHQW�PDJPDWLF�DUHDO�DGGLWLRQ�UDWHV�WR�REVHUYHG�GXUDWLRQV�RI�PDJPDWLVP�E\
FRPSLOLQJ�8�3E�]LUFRQ�&$�,'�7,06�JHRFKURQRORJLF�GDWD�IRU�XSSHU�FUXVWDO�VLOLFLF�SOXWRQV�RI
&UHWDFHRXV�DJH�RU�\RXQJHU��7KH�UHVXOWLQJ�SORW�RI�DSSDUHQW�DUHDO�DGGLWLRQ�UDWH�YV��WLPH
VKRZV�DQ�LQYHUVH�SRZHU�ODZ�UHODWLRQVKLS�IRU�WLPHVFDOHV�����0\U�DQG�D�FRQVWDQW�DSSDUHQW
DUHDO�DGGLWLRQ�UDWH�IRU�WLPHVFDOHV�!���0\U��7R�EHWWHU�XQGHUVWDQG�WKHVH�UHODWLRQVKLSV��ZH
XWLOL]H�D�VLPSOH�PRGHO�WKDW�WUDFNV�WKH�DSSDUHQW�HPSODFHPHQW�UDWH�DV�ZH�YDU\�LQFUHPHQW
VL]H�DQG�SHULRGV�RI�TXLHVFHQFH��2XU�PRGHO�VXJJHVWV�WKDW�����LQFUHPHQW�VL]H�PXVW�YDU\
RYHU�VHYHUDO�RUGHUV�RI�PDJQLWXGH�DQG�WKDW�RQO\�WKH�ODUJHVW�LQFUHPHQWV�VLJQLÀFDQWO\�LPSDFW
WKH�FDOFXODWHG�DUHDO�DGGLWLRQ�UDWH�����TXLHVFHQFH�GRPLQDWHV�WKH�V\VWHP�VXFK�WKDW�WKH
DSSDUHQW�DUHDO�DGGLWLRQ�UDWH�GHFD\V�ZKHQ�WKH�REVHUYHG�SHULRG�LV����0\U��DQG����HQRXJK
ODUJH�LQFUHPHQWV�DUH�DGGHG�WR�WKHVH�V\VWHPV�DW�WLPHVFDOHV�!��0\U�IRU�WKH�DSSDUHQW
DGGLWLRQ�UDWH�WR�FRQYHUJH�WRZDUGV�D�ORQJ�WHUP�DYHUDJH�
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