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$IWHU ZDWFKLQJ D VXEVWDQWLDO QXPEHU RI FHOOXODU DXWRPDWRQ G\QDPLFV� HYHQWXDOO\ D

SDUWLFXODU WLPH GHSHQGHQW SDWWHUQ FDWFKHV WKH H\H� $ FRQILJXUDWLRQ RI RFFXSLHG VLWHV PDNHV

FRSLHV RI LWVHOI� WKHQ WKH FRSLHV PDNH FRSLHV RI WKHPVHOYHV� ZKLFK PRYH WRZDUG RQH DQRWKHU

DQG DOVR WRZDUG WKH ERXQGDULHV RI WKH HYROXWLRQ� 7KLV FRQWLQXHV DV ORQJ DV WKHUH LV URRP IRU

WKH HYROXWLRQ� :KHQ WKH LQQHUPRVW FRSLHV FROOLGH� WKH\ DQQLKLODWH RQH DQRWKHU� +RZHYHU� WKH

RXWHUPRVW FRSLHV FRQWLQXH WR UHSURGXFH� SURYLGHG WKDW QR RFFXSLHG VLWHV IURP WKH RXWVLGH

LPSHGH� 7KH SDWWHUQ UHSHDWV� DG LQILQLWXP�

:H ILUVW VDZ WKLV NLQG RI HYROXWLRQ� ZKLFK ZH FDOO D � IRU WKH H[DFWO\ /W/UHSOLFDWRU �

UXOH� ZKHUH LV OHVV WKDQ RU HTXDO WR WKH UDQJH� 8QH[SHFWHGO\� ZH EHJDQ VHHLQJ VLPLODU�

FRQILJXUDWLRQV� ZLWK VOLJKW YDULDWLRQV� LQ PDQ\ GLIIHUHQW VXEUHJLRQV RI /W/ VSDFH� 7KHQ ZH

OHDUQHG RI D YHU\ LQWULJXLQJ H[DPSOH� WKURXJK DQ HOHFWURQLF QHZVJURXS RQ FHOOXODU DXWRPDWD

>&$1@� :H UHIHU WR WKLV H[DPSOH ZKLFK H[LVWV IRU +LJK /LIH� D YDULDQW RI WKH /LIH UXOH� DV ERZ

WLH SDVWD� :H VDZ PRUH VXFK H[DPSOHV� ZKLFK FRQYLQFHG XV WKDW WKLV EHKDYLRU LV QRW H[FOXVLYH

WR /W/�OLNH UXOHV� RQ &KULVWRSKHU /DQJWRQ
V FRPSXWHU DW WKH 6DQWD )H ,QVWLWXWH �

:KDW LV UHTXLUHG WR JXDUDQWHH WKH G\QDPLFV JHQHUDWHG E\ D UHSOLFDWRU" 2QH PXVW EHJLQ

ZLWK D ILQLWH FRQILJXUDWLRQ RI RFFXSLHG VLWHV ZKLFK ZH UHIHU WR DV $� $OVR UHTXLUHG LV WKH WLPH

LW WDNHV IRU WR PDNH FRSLHV RI LWVHOI� ZH FDOO WKLV �$ �

:KDW IROORZV LV D GHWDLOHG GHVFULSWLRQ RI KRZ RQH FDQ UHVFDOH VSDFH LQ VXFK D ZD\ WKDW

WKHUH LV DQ LVRPRUSKLVP EHWZHHQ WKH VSDFH�WLPH GLDJUDP RI D UHSOLFDWRU DQG D JHQHUDOL]DWLRQ

RI 3DVFDO
V 7ULDQJOH 0RG LQ DQ DSSURSULDWH GLPHQVLRQ� ,I WKH UHDGHU SUHGLFWV DQ RQVHW RI�

QDXVHD� VKH LV LQYLWHG WR VNLS WR WKH H[DPSOHV DQG SLFWXUHV LQ 6HFWLRQ �WKLV ZLOO SUREDEO\ GR
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WKH FRQYLQFLQJ DQ\ZD\��
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)RU WKH IROORZLQJ� ZH DVVXPH UDQJH ER[ QHLJKERUKRRGV� 7KXV� LQ GLPHQVLRQ WKH� �

QHLJKERUKRRG LV D K\SHUFXEH ZLWK VLGH OHQJWK � 7KH HQWLUH GLVFXVVLRQ JHQHUDOL]HV WR� ] ��

RWKHU W\SHV RI QHLJKERUKRRGV SURYLGHG DQ DSSURSULDWH WLOH VKDSH DQG PDSSLQJ FDQ EH IRXQG�

/HW EH D ILQLWH FRQILJXUDWLRQ RI �$ j� �  
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Î �/HW EH WKH VPDOOHVW K\SHUUHFWDQJOH FRQWDLQLQJ LQ VXFK D ZD\ WKDW WKH VLWHV RIH b $ $�
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'HILQLWLRQ �
»�»� 7KH �GLPHQVLRQDO UXOH� ZLWK QHLJKERU VHW � KDV� 3DVFDO�JHQHUDWLQJ &$ 
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DV LWV VSDFH�WLPH GLDJUDP� D JHQHUDOL]DWLRQ �WKDW GHSHQGV RQ � RI 3DVFDO
V 7ULDQJOH 0RG �D �

SURYLGHG /HW XV GHILQH � DQG UHODWH LW WR 3DVFDO
V 7ULDQJOH� IROORZLQJ WKH
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:KHQ ZH UHIHU WR WKH VSDFH�WLPH GLDJUDP RI WKH 3DVFDO�JHQHUDWLQJ &$� ZH PHDQ WKH

DERYH JHQHUDOL]DWLRQ RI 3DVFDO
V 7ULDQJOH� 7KXV� LQ YLVXDOL]LQJ LW� ZH DVVXPH WKDW WKH KDYH�  
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EHHQ LJQRUHG� SULRU WR PRGGLQJ RXW E\ � 'RLQJ WKLV DFWV OLNH D VKLIW RI WKH VWDWH VSDFH DW�

DOWHUQDWH WLPHV� +HQFH� WKH VSDFH�WLPH GLDJUDP FRQVLVWV RI WKH VSDFH ZKHUH OLYHV DW HYHQ
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YHUVLRQV RI WKHVH QHLJKERUKRRGV DUH WKH VDPH DQG KHQFH WKH VSDFH�WLPH GLDJUDPV DUH WKH

VDPH� +RZHYHU� WKH RU KLJKHU GLPHQVLRQDO YHUVLRQV RI WKHVH QHLJKERUKRRGV FRQWDLQ�

GLIIHUHQW QXPEHUV RI QHLJKERUV�
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ZKLOH
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7KXV� WKH VSDFH�WLPH GLDJUDPV FRQWDLQ GLIIHUHQW QXPEHUV RI RFFXSLHG VLWHV DW HDFK WLPH VWHS�

:H DUH PRVWO\ LQWHUHVWHG LQ WKH ILUVW W\SH RI QHLJKERUKRRG� VLQFH LW LV UHOHYDQW WR /W/ UXOHV

ZLWK ER[ QHLJKERUKRRGV� +RZHYHU� RXU UHVXOWV DOVR DSSO\ WR WKH VHFRQG W\SH RI QHLJKERUKRRG

SURYLGHG ZH PDNH VOLJKW PRGLILFDWLRQV� 7KXV� LQ ZKDW IROORZV� ZH PDNH WKH GLVWLQFWLRQ

EHWZHHQ WKH QHLJKERUKRRGV DQG SURYLGH WKH PRGLILFDWLRQV ZKHQ QHFHVVDU\�


