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%LRPHFKDQLFDO�DQDO\VLV�RI�UXQQLQJ�LQ�WKH�KLJK�MXPS
/HLWH�:�

6HFUHWDULDW�RI�(GXFDWLRQ�RI�WKH�6WDWH�RI�&HDUi�±�6('8&��%UD]LO

$QQRWDWLRQV�
7KH DLP� RI� WKLV� SDSHU LV� WR�
DQDO\]H WKH ELRPHFKDQLFV� RI� UXQQLQJ�
DW KLJK� MXPS� 7R�WKLV�VWXG\�ZDV�UHDOL]HG�
D� ELEOLRJUDSKLF� UHYLVLRQ�� 7KH UXQQLQJ�
SKDVH LV� WKH�RQH�ZKLFK VWDUWV�ZKHQ WKH�
DWKOHWH LV� VHW� LQ� PRYHPHQW IRU� WKH�
MXPS XQWLO� WKH� PRPHQW� WKDW� KH WRXFKHV�
WKH�JURXQG ZLWK�WKH WDNHRII�IRRW LQ�IURQW RI�
WKH� EDU�� WKLV� SKDVH FDQ� EH� GLYLGHG�
LQWR WZR�SDUWV��WKH�UXQQLQJ�LQ�VWUDLJKW OLQH�
DQG� WKH UXQQLQJ� LQ FXUYH� 2Q� WKH� RWKHU�
KDQG� IRU� EHWWHU� XQGHUVWDQGLQJ� DQG�
GXH� WR� D ELRPHFKDQLFDO� FRPSOH[LW\�� WKH�
UXQQLQJ�LQ FXUYH ZLOO�EH�GLYLGHG�LQWR WKUHH�
RWKHU SDUWV� WKH�WKUHH ODVW�VWULGHV� WKH�WZR�
ODVW�VWULGHV�DQG�WKH�ODVW�VWULGHV� %HVLGHV�
WKDW��ZH�FRXOG�PHQWLRQ�LPSRUWDQW�IDFWRUV�
IRU DQ HI¿FLHQW�DSSURDFK�UXQ��WKH�UDGLXV RI�
WKH� FXUYH� WKH� GLVWDQFH DQG� OHQJWK� RI�
WKH WDNHRII UXQ�
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.H\�ZRUGV�
KLJK� MXPS�� UXQQLQJ�� ELRPHFKDQLFV��
WDNHRII��DWKOHWLFV�
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,QWURGXFWLRQ�

7KH� KLJK� MXPS� LV� RQH� RI� WKH� PRVW� WHFKQLFDO� DQG�
FRPSOH[�SURRI�RI�WKH�DWKOHWLFV��WKLV�SURRI�FDQ�EH�GLYLGHG�
LQWR�WKUHH�SDUWV��WKH�DSSURDFK�UXQ�SKDVH��WKH�WDNHRII�SKDVH��
DQG�WKH�ÀLJKW�RU�EDU�FOHDUDQFH�SKDVH��7KH�PRVW�LPSRUWDQW�
DQG�FULWLFDO�SKDVHV�RI�WKH�MXPS�DUH�WKH�DSSURDFK�UXQ�DQG�
WDNHRII�� WKH� EDU� FOHDUDQFH� LV� D� GLUHFW� FRQVHTXHQFH� IURP�
SUHYLRXV� SKDVHV� ,Q� DOO� WKH� MXPSLQJ� HYHQWV� LQ� DWKOHWLFV��
WKHUH�LV�D�GLUHFW�FRUUHODWLRQ�EHWZHHQ�WKH�H[HFXWLRQ�RI�WKH�
DSSURDFK�UXQ�DQG�WKH�SHUIRUPDQFH�RI�D� MXPS��7KH�PRUH�
FRQVLVWHQW�DQG�PRUH�WHFKQLFDOO\�FRUUHFW�WKH�DSSURDFK�UXQ�
DQG�WDNHRII��WKH�EHWWHU�WKH�MXPS�SHUIRUPDQFH�>�@�

,Q�SUHVHQW�GD\�KLJK�MXPSLQJ�� WKH�)RVEXU\�ÀRS�LV� WKH�
VROH� WHFKQLTXH� XVHG� E\� ZRUOG�FODVV� KLJK� MXPSHUV�� 7KLV�
WHFKQLTXH� DSSHDUHG� LQ� WKH� PLG�����¶V� >�@�� 7ZR� PDMRU�
FKDUDFWHULVWLFV�RI�WKH�WHFKQLTXH�DUH�D�FXUYHG�DSSURDFK�UXQ�
DQG�D�EDFN� OD\RXW�SRVLWLRQ�IRU�FURVVLQJ� WKH�EDU� >�@��7KH�
)RVEXU\�ÀRS�WHFKQLTXH�LV�QRW�HDV\�WR�OHDUQ�DQG�SHUIRUP��
VLQFH�LW�UHTXLUHV�VRPH�XQXVXDO�DWWLWXGHV��,WV�PHFKDQLF�DQG�
G\QDPLF� DQDO\VLV� UHYHDOV�PRYHPHQWV� RI� DQ� H[FHSWLRQDO�
GLI¿FXOW\� WKDW� FDQQRW� EH� VR� HDVLO\� DVVLPLODWHG� E\� PRVW�
MXPSHUV��&HUWDLQ�³WLPH´�RI�H[HFXWLRQ��SDUWLFXODUO\� WKRVH�
PDGH�RYHU�WKH�EDU��UHTXLUHV�D�SV\FKRPRWRU�FRQWURO�DQG�DQ�
H[WUHPH�VHQVLELOLW\�WKDW�LV�QRW�UHDFKHG�E\�HYHU\RQH�>�@�

7KH�DLP�RI�WKLV�SDSHU�LV�WR�DQDO\]H�WKH�ELRPHFKDQLFDO�RI�
DSSURDFK�UXQ��7KH�UXQQLQJ�SKDVH�LV�WKH�RQH�ZKLFK�EHJLQV�
VLQFH�WKH�PRPHQW�ZKHQ�WKH�DWKOHWH�LV�VHW�LQ�PRYHPHQW�WR�
MXPS�XQWLO�WKH�¿UVW�LQVWDQW�LQ�ZKLFK�KH�PDNHV�FRQWDFW�ZLWK�
WKH�IURQW� OHJ�WRZDUGV�WKH�EDU�>����@��7KH�SXUSRVH�RI� WKH�
UXQ�LV�WR�VHW�WKH�DSSURSULDWH�FRQGLWLRQV�IRU�WKH�EHJLQQLQJ�
RI�WDNHRII�SKDVH�>�@��GHYHORSLQJ�D�FRQVLVWHQW�DSSURDFK�UXQ�
WKDW� DOORZV� IRU�JUDGXDO� DFFHOHUDWLRQ�� EHJLQQLQJ�ZLWK� WKH�
¿UVW�VWULGH�DQG�HQGLQJ�ZLWK�PD[LPXP�FRQWUROOHG�YHORFLW\�
DW� WDNHRII� >�@�� 'XULQJ� WKLV� SKDVH�� WKH� MXPSHU� EXLOGV� XS�
UXQQLQJ�YHORFLW\�WR�EHWZHHQ���DQG��P�V�>�@��7KLV�ZD\��WKH�
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IRUP��WKH�WHFKQLTXH�RI�H[HFXWLRQ�� WKH�QXPEHU�RI�VWULGHV��
LWV� OHQJWK�DQG� WKH�UK\WKP�RI�UXQQLQJ�KDSSHQ�LQ�RUGHU� WR�
DFKLHYH�WKHVH�JRDOV�

7KH� DSSURDFK� UXQ� LV� GLYLGHG� LQWR� WZR� SKDVHV�� WKH�
VWUDLJKW� UXQ� LQ� SURJUHVVLYH� UK\WKP� DQG� WKH� UXQQLQJ�
LQ� D� FXUYH� NHHSLQJ� WKH� SDFH� JUDGXDOO\�� 7KH� SXUVXLW� RI�
SURJUHVVLYH�LPSXOVH�RI�WKH�UXQ�LV�FODVVL¿HG�LQ�WKUHH�OHYHOV��
SURJUHVVLYH� VSHHG�� SURJUHVVLYH� HQWU\� LQWR� WKH� FXUYH� RI�
LPSXOVLRQ�� WKH� SURJUHVVLYH� LQFUHDVH� LQ� WKH� IUHTXHQF\� RI�
WKH�EDFNXSV�>�@�

7R�WKH�VHJPHQWDO�DQDO\VLV�RI�WKH�SKDVHV�RI�WKH�DSSURDFK�
UXQQLQJ��DOO�RI�WKH�WHFKQLFDO�LQIRUPDWLRQ��SLFWXUHV��WDEOHV�
DQG� FRDFKLQJ� SRLQWV� ZLOO� EH� RIIHUHG� IRU� D� OHIW�IRRWHG�
MXPSHU�DSSURDFKLQJ�WKH�EDU�IURP�WKH�ULJKW�VLGH�

%LRPHFKDQLF�DQDO\VLV�RI�WKH�UXQQLQJ
��5XQQLQJ�LQ�VWUDLJKW�OLQH
7R�VWDUW� WKH�DSSURDFK� UXQ�� VRPH�DWKOHWHV�ZDON�D� IHZ�

VWULGHV� DQG� WKHQ� VWDUW� UXQQLQJ�� RWKHUV� PDNH� D� VWDQGLQJ�
VWDUW� >�@��$�VXFFHVVIXO�DSSURDFK�UXQ� LV�GHSHQGHQW�RQ� WKH�
FRQVLVWHQF\� RI� WKH� ¿UVW� WZR� RU� WKUHH� VWULGHV�� ,W� LV� KHUH�
WKDW� WKH� UK\WKP� RI� WKH� UXQ� LV� GHYHORSHG�� ,I� WKH� UXQ� LV�
LQFRQVLVWHQW�� LW� LV� XVXDOO\� EHFDXVH� RI� WKH� LQFRQVLVWHQF\�
LQ� WKH�VSHHG�DQG� OHQJWK�RI� WKH�¿UVW� WZR�RU� WKUHH�VWULGHV��
'XULQJ�WKH�¿UVW�SDUW�RI�WKH�DSSURDFK�UXQ�WKH�MXPSHU�VKRXOG�
ORRN�VWUDLJKW�DKHDG�>�@�

2Q� WKH VWUDLJKW�SDUW�� WKH�DWKOHWH� UXQV�ZLWK�PHWDWDUVDO�
VXSSRUW��OHDYLQJ�WKH�JURXQG�ZLWK�WKH�KHHO�LQ�D�KLJK�SRVLWLRQ��
,W�DOZD\V�VHHN�D�IXOO�H[WHQVLRQ�DQG�UHDFKHV�XS�XQWLO����� WR�
WKH�NQHH�DQG�WKH�DQNOH�WR�UHWXUQ�ZLWK�D�FLUFXODU�PRYHPHQW�
LQ�ZKLFK� WKH�KHHO�QHDU� WKH�EXWWRFNV��)URP�KHUH�� WKH� OHJ�
VXUSDVVHV� WKH� KLS� GLVORFDWLQJ� WKH� NQHH� WR� WKH� IURQW� DQG�
VOLJKWO\�UDLVHG��ODWHU��ZH�H[WHQG�LW�SURJUHVVLYHO\�WXUQLQJ�WR�
WKH�JURXQG�LQ�WKH�IURQW�VLGH�DQG�LQ�WKH�EDFN�VLGH�VHHNLQJ�
WKH� WUDFWLRQ�� 7KH� WRUVR�� LQ� WKLV� ¿UVW� SDUW RI� WKH� UXQ�� LV�
DOZD\V�EHQW�IRUZDUG��DOORZLQJ�WKH�DOLJQPHQW RI�WKH�D[LV�
VWDQGLQJ KLS�VKRXOGHU DQG�WKH�DUPV�DFWLQJ�FRRUGLQDWHG�DQG�
DOWHUQDWH�ZLWK�WKH�OHJV��$OO�WKHVH�DFWLRQV�DOORZ�WKH�UHDFK�RI�
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ODUJH DPSOLWXGH� WKH�DEROLWLRQ RI�DOO�W\SHV�RI ORFN DQG�ORVV�
RI VSHHG�>����@�

7KH� GHYHORSPHQW� RI� LPSXOVH� HDUO\� LQ� WKH� UXQ� LV�
QHFHVVDU\� WR� VHW� XS� FRUUHFW� PHFKDQLFDO� H[HFXWLRQ� ODWHU�
LQ� WKH� DSSURDFK��7KLV� LPSXOVH�PXVW�EH�GHYHORSHG�HDUO\��
EHFDXVH�VKRUWHU�JURXQG�FRQWDFW�WLPHV�DW�KLJKHU�VSHHGV�JLYH�
XV�OHVV�RSSRUWXQLW\�WR�DSSO\�IRUFH�DQG�JHQHUDWH�LPSXOVH��$�
GULYH�SKDVH�LV�WKH�WRRO�RI�FKRLFH�WR�GHYHORS�WKLV�LPSXOVH��
7KLV�GULYH�SKDVH�LV�FKDUDFWHUL]HG�E\�ORQJ�JURXQG�FRQWDFW�
WLPHV��7KH�GULYH�SKDVH�LQ� WKH�KLJK�MXPS�LV�FRQVLGHUDEO\�
OHVV� UDGLFDO� WKDQ� LQ� WKH� KRUL]RQWDO� MXPSV�� 7KH� LQLWLDO�
IRUZDUG� OHDQ�HVWDEOLVKHG�DW� WKH�VWDUW� LV� OHVV�H[DJJHUDWHG��
DQG�WKH�SURFHVV�RI�LQFUHDVLQJ�ERG\�DQJOH�WR�HUHFW�SRVWXUH�
LV�SUDFWLFDOO\�FRPSOHWH�E\�WKH�IRXUWK�VWULGH�>�@�

,Q�WKLV�VWUDLJKW�SKDVH�RI�UXQ��LQ�WKH�VWDJHV�RI�ÀLJKW��WKH�
RQO\�IRUFH�DFWLQJ�RQ�WKH�DWKOHWH�LV�WKH�WHUUHVWULDO�DWWUDFWLRQ��
FRUUHVSRQGLQJ� WR� WKHLU� ERG\�ZHLJKW��ZKHUHDV� LQ� SHULRGV�
RI� FRQWDFW�ZLWK� WKH�JURXQG��EHVLGHV� WKH� DWKOHWH¶V�ZHLJKW�
WKHUH�LV�D�VXSSRUWLQJ�IRUFH�WKDW�DOORZ�WKHP�WKH�UHFWLOLQHDU�
PRYHPHQW�IRUZDUG�DQG�RYHUFRPH�WKH�WHUUHVWULDO�IRUFH�RI�
DWWUDFWLRQ� >��@�� ,Q� WKH� HDUO\� SDUW� RI� WKH� UXQ�� WKH� DWKOHWH�
VKRXOG�IROORZ�D�JUDGXDO�SURJUHVVLRQ�LQ�ZKLFK�HDFK�VWULGH�
LV�D�OLWWOH�ELW�ORQJHU�DQG�IDVWHU�WKDQ�WKH�SUHYLRXV�RQH��$IWHU�
D� IHZ�VWULGHV�� WKH�KLJK� MXPSHU� VKRXOG�EH� UXQQLQJ�SUHWW\�
IDVW��ZLWK� ORQJ�� UHOD[HG� VWULGHV�� YHU\� VLPLODU� WR� WKRVH�RI�
�������P�UXQQHUV�>�@�

7KH�¿UVW�SDUW�RI�WKH�UXQ�LV�WKH�SKDVH�RI�DFFHOHUDWLRQ�DQG�
FRYHUV������ VWULGHV�RI�EDODQFH��7KH�PHFKDQLF�H[HFXWLRQ�
LQ� WKLV� SKDVH�� VXFK� DV� WKH� SRVLWLRQ� RI� WKH� WRUVR� IRUZDUG�
DQG�ODWHU��WKH�EDFN�WR�WKH�HUHFW�SRVWXUH�DQG�D�VOLJKW�ODWHUDO�
LQFOLQDWLRQ�KHOSV�D�KLJKHU�VSHHG��XS�WR��P�V�LQ�KLJK�OHYHO�
DWKOHWHV�� $FFRUGLQJ� WR� 7HOOH]� >�@�� WKH� WUDQVLWLRQ� IURP�
UXQQLQJ�WKH�VWUDLJKW�OLQH�LQWR�WKH�FXUYH�VKRXOG�EH�JUDGXDO�
HQRXJK�VR�WKDW�DFFHOHUDWLRQ�LV�FRQWLQXHG�

��5XQQLQJ�LQ�FXUYH
7KH�MXPSHUV�ZKR�XVH�WKH�)RVEXU\�ÀRS�WHFKQLTXH�KDYH�

D�FXUYHG�DSSURDFK�UXQQLQJ��2QH�RI�WKH�PDLQ�SXUSRVHV�RI�
WKH�FXUYH�LV�WR�PDNH�WKH�MXPSHU�OHDQ�DZD\�IURP�WKH�EDU�
DW� WKH� VWDUW�RI� WKH� WDNHRII�SKDVH� >�@��$FFRUGLQJ� WR�9HOH]�

%ODVFR >��@��WKH�FXUYHG�SDUW�RI�WKH�UXQ�FRXOG�KDYH�WKUHH�RU��
LQ�PRVW�FDVHV��PRUH�WKDQ�¿YH�VWULGHV��7KH VWDQGDUG LV WR�GR�
WKUHH�WR ¿YH�VWULGHV RQ�WKH�FXUYH��PRUH�WKDQ�¿YH�VWULGHV�LV�
GLI¿FXOW�WR�¿QG�LQ�HOLWH�MXPSHUV�

$V� WKH� MXPSHU� LQFUHDVHV� KLV� VSHHG� DQG� HQWHUV� LQ� WKH�
FXUYHG� SDUW� RI� WKH� UXQ�� EHVLGHV� WKH� JUDYLW\� IRUFH�� KH� LV�
VXEMHFWHG�WR�WKH�DFWLRQ�RI�WKH�FHQWULIXJDO�IRUFH��WDQJHQW�WR�
WKH�FXUYH��DOZD\V�LQFUHDVLQJ��7KLV�ZD\��KH�UHVLVWV�FUHDWLQJ�
D�FHQWULSHWDO�IRUFH��WRZDUGV�WKH�FHQWHU�RI�WKH�FXUYH��HYHU\�
WLPH� KLV� IUHH� OHJ�� RXWVLGH� WKH� FXUYH�� NHHSV� FRQWDFW�ZLWK�
WKH� JURXQG�� 7KLV� DFWLRQ� JLYHV� DQ� ³LQFOLQHG´� FRXUVH� WR�
WKH�DSSURDFK�UXQ��¿JXUH�����HVSHFLDOO\�LQ�WKH�ODVW�VWULGHV�
>����@�

7KH�UHVXOWDQW�IRUFH��5)��EHWZHHQ�WKH�VXSSRUW�IRUFH��6)��
DQG� WKH�FHQWULSHWDO� IRUFH��&)��KDV� LWV�RULJLQV� LQ� WKH�IRRW�
VXSSRUW��WR�QHXWUDOL]H�WKH�DQJXODU�PRPHQWV��WKLV�UHVXOWDQW�
IRUFH�PXVW�EH�GLUHFWHG�WR�WKH�FHQWHU�RI�WKH�JUDYLW\��F�J���
RI�WKH�DWKOHWH��7KLV�ZD\��LQ�WKH�FXUYHG�SDUW�RI�WKH�UXQ��WKH�
F�J��LV�FORVHU�WR�FHQWHU�RI�WKH�FXUYH�WKDQ�WKH�VXSSRUW�IRRW��
+HUH�� WKH� ODWHUDO� LQFOLQDWLRQ��FKDUDFWHULVWLF�RI� WKH DWKOHWH�
WRZDUGV� WKH� LQWHULRU� RI� WKH� FXUYH� LQ� WKH� )RVERU\�ÀRS��
SURGXFHG�LQVWLQFWLYHO\�WR PDLQWDLQ�EDODQFH DQG�VSHHG��PD\�
H[FHHG ��� RQ�WKH�YHUWLFDO�D[LV��PDLQO\�LQ�WKH�OHJ�VXSSRUW�
LQVLGH�WKH�FXUYH��7KLV�ODWHUDO�LQFOLQDWLRQ�FDXVHV�GLS�VORSH�
VLGH�RI�WKH�F�J��RI�WKH�DWKOHWH��,Q�WKH�FDVH�RI LQFOLQHG ���
����� LW� UDQJHV� EHWZHHQ� �� DQG� ���� RI� WKH� KHLJKW� RI� WKH�
F�J� WKH� MXPSHU �ǻ+�� >�@�� 7KH� UHVXOWDQW� IRUFH� RI� WKH�
FHQWULSHWDO� IRUFH�DQG� WKH�VXSSRUW� IRUFH�PXVW�EH�GLUHFWHG�
LQ�D�ZD\�WKDW�FDQ�JR�WKURXJK�F�J��RI�WKH�DWKOHWH�WR�DYRLG�
PRPHQWV�RI�URWDWLRQ��ZKLFK�FRXOG�FDXVH�EDODQFH�SUREOHPV�
DQG�FRXOG�EORFN�LW�WR�NHHS�LQFUHDVLQJ�LWV�VSHHG�

$FFRUGLQJ�WR�9HOH]�%ODVFR�>��@��WKLV�SRVLWLRQ�LQFOLQHG�
WR�WKH�FHQWHU�RI�WKH�FXUYH�LV�RQH�RI�WKH�DGYDQWDJHV�RI�WKLV�
WHFKQLTXH��,Q�WKH�VWDJHV�RI�WKH�ÀLJKW��WKH�F�J���LQ�VSLWH�RI�
GLVORFDWLQJ�RQ�WKH�FXUYH��LW�FUHDWHV�D�VWUDLJKW�OLQH��7KLV�OLQH�
LV�WDQJHQW�WR�WKH�SRLQW�ZKHUH�WKH�VXSSRUW�ZDV�OHIW��LQ�D�ZD\�
WKDW�ZH�FDQ�VHH�D�FXUYH�GUDZQ�RQ�WKH�JURXQG�RQ�ZKLFK�ZH�
SXW�GLIIHUHQW�VXSSRUWV��2QO\�ZKHQ�WKHUH�LV�FRQWDFW�ZLWK�WKH�
JURXQG��WKH�F�J��PRYHV�LWVHOI�XSRQ�WKH�FXUYH�OLQH��KRZHYHU�

)LJXUH����/DWHUDO�LQFOLQDWLRQ�RI�WKH�DWKOHWH�LQ�WKH�FXUYHG�UXQ�



���

)LJXUH����7UDMHFWRU\�DQG�H[WHQGLQJ�VXSSRUW�
DQG�WKH�FHQWHU�RI�JUDYLW\�

7DEOH����7UDMHFWRU\�RI�WKH�FHQWHU�RI�WKH�JUDYLW\�LQ�WKH�HQG�RI�WKH�UXQ�

'LUHFWLRQ�RI�WKH�
ODVW�VWULGH

7UDMHFWRU\�RI�WKH�F�J�

6HFRQG�WR�
ODVW�VWULGH

/DVW�VWULGH
3KDVH�RI�
ÀLJKW

������� ������� ������� �������

)LJXUH����3URMHFWLRQ�RI�WKH�ODVW�WKUHH�VXSSRUWV�RI�WKH�UXQQLQJ�

)LJXUH����7HFKQLFDO�JHVWXUH�LQ�SUHSDUDWLRQ�IRU�WDNHRII�

)LJXUH����3UHYLRXV�LQFOLQDWLRQ�RI�WKH�
ERG\�LQ�WKH�ODVW�VWULGH�

)LJXUH����3HUIRUPDQFH�RI�FHQWULIXJDO�IRUFH�LQ�WKH�YHUWLFDO�
FHQWHU�RI�JUDYLW\�GXULQJ�WKH�WDNHRII�



���

LQ�WKH�DLU�SKDVHV�WKLV�GLVSODFHPHQW�LV�UHFWLOLQHDU��SLFWXUH����
WDEOH�����$W�WKH�HQG�RI�WKH�FXUYH��WKH�SDWKV�RI�WKH�F�J��DQG�
RI�WKH�IRRWSULQWV�FRQYHUJH��DQG�WKLV�SXWV�WKH�F�J��PRUH�RU�
OHVV�GLUHFWO\�DERYH�WKH�OHIW�IRRW�E\�WKH�HQG�RI�WKH�WDNHRII��$�
FRQVHTXHQFH�RI�WKH�FRQYHUJHQFH�RI�WKH�WZR�FXUYHV�LV�WKDW�
WKH�¿QDO�DQJOH�RI�WKH�H�J��SDWK��S��LV�DOZD\V�ODUJHU�WKDQ�WKH�
FRUUHVSRQGLQJ�DQJOH�RI�WKH�IRRWSULQW¶�SDWK��I��>�@�

$FFRUGLQJ� WR� WKLV�� DWKOHWHV�ZKR�KDYH D�ELJ� OHQJWK RI�
OHJV� WKHUHIRUH�ODUJH�DPSOLWXGH�RI�VWULGHV��LQ�WKH�DLU�SKDVHV��
ZLOO�KDYH�PXFK�PRUH�UHFWLOLQHDU�URXWH�WKDQ�FXUYLOLQHDU�RQHV�
LQ� UHODWLRQ� WR�DWKOHWHV�ZLWK�D� VPDOOHU� OHJ� OHQJWK�DQG�ZLOO�
HQMR\�OHVV�WKDQ�WKH�VKRUW�RQHV�WKH�DGYDQWDJHV�RI�WKH�UXQ�LQ�
FXUYH��VLQFH�WKH\�ZLOO�KDYH�OHVV�HVVHQWLDO�PRYHPHQWV�WR�WKH�
MXPS��7KHUH�DUH�YHU\� WDOO� MXPSHUV� WKDW�FUHDWH�SDUW�RI� WKH�
MXPS�PRYHPHQW�E\�LQWURGXFLQJ�WKH�DUP��VLQFH�WKH�UXQQLQJ�
GLG�QRW�FDXVH�HQRXJK�VSHHG�WR�MXPS�HIIHFWLYHO\�>��@�

$FFRUGLQJ�WR�%UDYR��5XI�H�9HOH]�>�@��WKH�UXQ�LQ�FXUYH�
FDXVHV�� EHVLGHV� WKH� ODWHUDO� LQFOLQDWLRQ� RI� WKH� DWKOHWH� WR�
QHXWUDOL]H�WKH�DQJXODU�PRPHQW��DQ�LQFUHDVH�RI�IUHTXHQF\�
RI� WKH� VWULGHV� ZKLFK� DUH� SURGXFHG� IXQGDPHQWDOO\� E\� D�
UHGXFWLRQ� LQ� WLPH�RI�ÀLJKW� �VSHFLDOO\� LQ� WKH� ODVW� VWULGHV���
$V�D�UHVXOW��ZH�KDYH�D�WHQVLRQ�RI�WKH�H[WHQVRU�PXVFXODWXUH�
RI�WKH�OHJV��OLNH�D�VKDUS�SXVKXS�RI�WKH�OHJ�LQ�LQQHU�FXUYH�
�SLFWXUH� ��� IUDPH� ��� HOHPHQWV� WKDW� ODWHU� IDYRU� D� PRUH�
G\QDPLF�DQVZHU�GXULQJ�WKH�WDNHRII�

7KH�ODVW�WKUHH�VWULGHV
+HUH��WKH�FXOPLQDQW�PRPHQW�RI�WKH�MXPS�VWDUWV��ZKHUH�

WKH�DWKOHWH�GRHV�VHULHV�RI�DFWLRQV� WKDW�ZLOO� WUDQVIRUP�WKH�
KRUL]RQWDO� VSHHG�RI� WKH�F�J�� LQ�YHUWLFDO� VSHHG�GXULQJ� WKH�
LPSXOVH�DQG�ZKHUH�WKH�DQJXODU�PRYHPHQWV�IRU�SDVVLQJ�WKH�
EDU�ZLOO�EH�IRUPHG��7KH�TXDOLW\�RI�WKH�MXPS�GHSHQGV�RQ�
WKH� IRUP� LQ�ZKLFK� WKH� DQWHSHQXOWLPDWH� WDNHV� SODFH� �OHIW�
IRRW�� WR� WKH� SHQXOWLPDWH� VXSSRUW� �ULJKW� IRRW�� SLFWXUH� ���
IUDPH����DQG�WKH�SHQXOWLPDWH�VXSSRUW�WR�WKH�WDNHRII��OHIW�
IRRW��IUDPH�����>�@�

7KH�ODVW�WKUHH�VXSSRUWV�KDYH�D�IXQGDPHQWDO�UROH�LQ�WKH�
MXPS��,W�LV�YHU\�LPSRUWDQW�WR�HPSKDVL]H�WKDW��DV�WKH�DWKOHWH�
WHFKQLTXH�HYROYHV��WKHVH�WKUHH�VXSSRUWV�ZLOO�EH�SHUIRUPHG�
PXFK�FORVHU� WR� WKH�VDPH�D[LV� �SLFWXUH���� IUDPH�$���7KLV�
DFWLRQ� DYRLGV� D� SUHPDWXUH� URWDWLRQ� RQ� WKH� ORQJLWXGLQDO�
D[LV�RI�WKH�DWKOHWH�DQG�D�ELJJHU�RVFLOODWLRQ�RI�WKH�IUHH�OHJ��
DV�ZHOO�DV�D�JUHDW�H[WHQVLRQ�EHIRUH�SODFLQJ�WKH�OHJ�WKUXVW��
7KLV�LV�D�SUREOHP�RI�WKH�EHJLQQHU�MXPSHU��ZKR�RSHQV�WKH�
SHQXOWLPDWH�VXSSRUW�WR�WKH�RXWVLGH�RI�WKH�FXUYHG�OLQH��ULJKW�
IRRW��IUDPH�%���WR�DOORZ�WKH�IDVW�VWHS�RI�WKH�WDNHRII�OHJ�DQG�
FDXVH�HDUOLHU�WKH�ORQJLWXGLQDO�URWDWLRQ�RI�WKH�EDFN�WRZDUGV�
WKH�EDU�>�@�

$FFRUGLQJ� WR� 9HOH]� %ODVFR� >��@�� WKLV� DFWLRQ� PDNHV�
WKH�KLSV�JR�IRUZDUG��DOWKRXJK�ZLWKRXW�WKH�VSHHG�DQG�WKH�
LPSXOVH�IRUFH�WKDW�WKH\�FRXOG�KDYH�LI�WKLV�VXSSRUW�UHDOO\�ZDV�
RQ�WKH�UXQQLQJ�OLQH��7KXV��ZH�KDYH�D�SUHPDWXUH�URWDWLRQ�RQ�
WKH�ORQJLWXGLQDO�D[LV��5XQQLQJ�RQ�WKH�UDFH�OLQH��DOO�IRUFHV�
WKDW�WKH�DWKOHWH�JHQHUDWHV�RQ�WKH�JURXQG�ZLOO�SDVV�GLUHFWO\�
WKH�F�J��DQG�LW�ZLOO�QRW�EH�D�SURMHFWLRQ�RI�WKHVH�IRUFHV��DV�
LW�KDSSHQV�DV� WKH�VXSSRUW� LV�RSHQHG��7KH�UHDVRQ�WR�RSHQ�
WKH�SHQXOWLPDWH�VXSSRUW��EHVLGHV�KHOSLQJ�WKH�ORQJLWXGLQDO�
URWDWLRQ��LV�WKDW�WKH�PXVFXODWXUH�RI�WKH�DWKOHWH�FDQ�QRW�EH�
DEOH�WR�VXSSRUW�WKH�H[WHQVLRQ�IRUFHV�WKDW�ZLOO�LQFUHDVH�WKH�
IRUFHV�RI�SUHVVXUH�LQ�WKH�IROORZLQJ�VXSSRUW�

'DSHQD�>�@�VD\V�WKDW�DQ�DWKOHWH�VKRXOG�OHDUQ�KRZ�WR�UXQ�
IDVWHU�DQG�ORZHU�WKH�F�J��LQ�WKH�¿QDO�VWULGHV��DQG�WKHQ�WU\�
MXPSLQJ�XVLQJ�D�UXQ�WKDW�LV�IDVWHU�DQG�ORZHU�WKDQ�WKH�DWK�
OHWH¶V�XVXDO�UXQ��,I�WKH�DWKOHWH�MXPSV�ZHOO�ZLWK�WKH�QHZ�UXQ��
D�UXQ�WKDW�LV�HYHQ�IDVWHU�DQG�ORZHU�VKRXOG�EH�WULHG��$FFRUG�
LQJ�WR�WKH�DXWKRU�WKH�DWKOHWH�PXVW�EH�FDUHIXO�ZLWK�WKH�XVH�RI�
D�IDVWHU�DQG�ORZHU�UXQ��EHFDXVH�LW�ZLOO�SXW�D�JUHDWHU�VWUHVV�RQ�
WKH�WDNHRII�OHJ��DQG�WKXV�LW�PD\�LQFUHDVH�WKH�ULVN�RI�LQMXU\�LI�
WKH�OHJ�LV�QRW�VWURQJ�HQRXJK��7KHUHIRUH��WKH�DGRSWLRQ�RI�D�
IDVWHU�DQG�ORZHU�UXQ�PD\�UHTXLUH�VRPH�H[WUD�VWUHQJWKHQLQJ�
RI�WKH�WDNHRII�OHJ��WR�ZLWKVWDQG�WKH�LQFUHDVHG�LPSDFW�WKDW�
ZLOO�EH�SURGXFHG�ZKHQ�WKH�WDNHRII�OHJ�LV�SODQWHG�DW�WKH�HQG�
RI�D�IDVWHU�DQG�ORZHU�UXQ��7KHUHIRUH��WKLV�IDVWHU�DQG�ORZHU�
UXQQLQJ�UHTXLUHV�D�ELJJHU�QXPEHU�RI�HIIRUWV�DQG�WUDLQLQJ��
%XW��FRQVHTXHQWO\��D�IDVWHU�UXQQLQJ�LV�JRRG�IRU�LQFUHDVLQJ�
WKH�YHUWLFDO�IRUFH�H[HUWHG�GXULQJ�WKH�WDNHRII�SKDVH�

$FFRUGLQJ�WR�9HOH]�%ODVFR�>��@�LQ�WKH�ODVW�WKUHH�VWULGHV�
�SUHSDUDWLRQ�WR�WKH�WDNHRII��ZH�PRGLI\�WKH�SRVLWLRQ�RI�WKH�
WRUVR��LQFUHDVLQJ�WKH�LQFOLQDWLRQ�WRZDUGV�WKH�FHQWHU�RI�WKH�
FLUFOH� ��������� WR� RIIVHW� WKH� FHQWULIXJDO� IRUFH� DQG� WU\� WR�
NHHS�WKH�KRUL]RQWDO�VSHHG��7KH�VSHHG�UHDFKHG�LQ�WKH�ODVW�
VWULGHV�RI�WKH�UXQ��LQ�PHQ��LV�RI�����±����P�V��$QG�LQ�ZRPHQ�
LW�LV�IURP���XQWLO����P�V��,W�LV�LPSRUWDQW�WKDW�ZH�FRXOG�QRW�
KDYH�JUHDW�ORVV�RI�VSHHG�EHWZHHQ�WKH�DQWHSHQXOWLPDWH�DQG�
WKH�XOWLPDWH�VWULGH�

7KH�ODVW�WZR�VWULGHV
7KH�ODVW�SDUW�RI�WKH�UXQ��WKH�ODVW�WZR�VWULGHV��LV�WKH�PRVW�

LPSRUWDQW� RQH�� VLQFH� KHUH� LV�ZKHUH� WKH� DWKOHWH� FKDQJHV�
WKH�KRUL]RQWDO� VSHHG� WR�YHUWLFDO� VSHHG� WKDW�ZLOO�EH�XVHG�
LQ�WKH�WDNHRII��7KH�PD[LPXP�KHLJKW�WKDW�UHDFKHV�WKH�F�J��
LV��PDLQO\��GXH�WR�WKH�YHUWLFDO�VSHHG�RI�WKH�LPSXOVH��7KH�
VWHS�IURP�WKH�DQWHSHQXOWLPDWH�WR�WKH�SHQXOWLPDWH�VXSSRUW�
EHFRPHV� YHU\� LPSRUWDQW�� WKH� DWKOHWH� VWDUWV� WR� GR� VHULHV�
RI�DFWLRQV�ZKLFK�ZLOO�DOORZ�KLP�D�SUR¿WDEOH� LPSXOVH�LQ�
RUGHU� WR�JHW� WKH�PD[LPXP�KHLJKW�RI� WKH�F�J��GXULQJ� WKH�
ÀLJKW�>��@�

7KH�ULJKW�IRRW�FRQWDFW�� LQ�WKH�SHQXOWLPDWH�VXSSRUW�� LV�
WKH�VDPH�DV� WKH�SUHYLRXV�RQHV��RI�PHWDWDUVDO�� LW� LV�PDGH�
ZLWK�DOO� WKH� IRRW� VROH�DQG�ZH�SXW� LW� IRUZDUG� WKH�YHUWLFDO�
D[LV�RI�WKH�NQHH��¿JXUH����IUDPH������7KH�WRUVR�LV�IRXQG�D�
OLWWOH�ELW�LQFOLQHG�IRUZDUG�RU�DOPRVW�YHUWLFDO��NHHSLQJ�WKH�
ODWHUDO� LQFOLQDWLRQ��7KH�IRFXV� LV�RQ� WKH�EDU��$W� WKLV� WLPH��
WKH� KLS� PXVW� EH� UHODWLYHO\� KLJK� DQG� IRUWK�� 7KH� OHIW� OHJ�
�EDFN��DIWHU�ÀH[LQJ�E\�WKH�NQHH�JRHV�IDVW�IRUZDUG�ZLWKRXW�
DSSUR[LPDWLQJ�PXFK�WKH�KHHO�DQG�WKH�EXWWRFNV��7KH�DUPV�
KHOS�DFWLYHO\�DQG�PD\�DFW�LQ�GLIIHUHQW�ZD\V�>�@��

'XULQJ� WKH� ¿UVW� SDUW� RI� WKLV� VXSSRUW� �GDPSLQJ��
WKH� MXPSHU� DFFXPXODWHV� HQHUJ\� WR�� LQ� FRQWLQXDWLRQ�
�DFFHOHUDWLRQ�� UHOHDVH� LW� DFWLYHO\� SXVKLQJ� LW� IRUZDUG��
SXWWLQJ�WKH�IRUFH�WR�WKH�TXDGULFHSV��IUDPH�������$FFRUGLQJ�
WR�9HOH]�%ODVFR�>��@��WKH�ZD\�WR�HQKDQFH�WKH�TXDOLW\�RI�WKH�
SHQXOWLPDWH� VXSSRUW� �IUDPHV� �������ZKLFK� LV� FRQVLGHUHG�
FUXFLDO�IRU�WKH�WDNHRII���WKH�WLPH�LQ�ZKLFK�ODVW�WKH�GXPSLQJ�
SKDVH� DQG� WKH� WLPH� WKDW� ODVW� WKH� DFFHOHUDWLRQ� SKDVH� DUH��
ELRPHFKDQLFDOO\�VWXGLHG��FRQFHQWULF�SKDVH� LQ�UHODWLRQ� WR�
WKH�TXDGULFHSV���7KH�EHVW�DWKOHWHV�KDYH�GRXEOH�WLPH�LQ�WKH�
FRQFHQWULF�SKDVH�WKDQ�LQ�WKH�HFFHQWULF�RQH��LQ�RWKHU�ZRUGV��
LQ�WKH�H[WHQVLRQ�SKDVH�WKDQ�LQ�WKH�ÀH[LRQ�SKDVH�

,Q� WKH� SHQXOWLPDWH� � VXSSRUW�� E\� HQGLQJ� WKH� GXPSLQJ�
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)LJXUH����([DPSOH�RI�DSSURDFK�UXQ�ZLWK�IUHTXHQF\�DQG�OHQJWK�RI�VWULGHV��DWKOHWH¶V�VSHHG�DQG�DQJOHV�RI�
VXSSRUW��UHODWHG�WR�WKH�EDU��

7DEOH����5HIHUHQFH�YDOXHV�LQ�GHWHUPLQLQJ�WKH�FXUYH�LQ�WKH�)RVEXU\�ÀRS�

*URXS�RI�MXPSHUV
5DGLXV�RI�WKH�
FXUYH��P�

)URQWDO�GLVWDQFH�RI
7DNHRII���P�

/DWHUDO�GLVWDQFH
RI�WDNHRII��P�

%HJLQQHU�:RPHQ ��±�� ����±����
��±��<RXQJ�SHRSOH ��±��� ����±����

0HQ ��±��� ����±����

$� GULYH DQJOH IRUPHG�E\ H[WHQGLQJ�WKH DSSURDFK�UXQ��
QLQJ LQ�D�FXUYH DQG�D OLQH�SHUSHQGLFXODU WR�WKH�EDU�
%�DQJOH�RI�WKHDSSURDFK�UXQIRUPHG�E\�WKHSURORQJDWLRQ��
RI�WKH UXQ�LQ D�VWUDLJKW OLQH�DQG�WKH OLQH�H[WHQGHG IURP�
WKH EDU�
)'� IURQW GULYH DZD\��
/'� ODWHUDO GLVWDQFH RI�WKUXVW��
'��GLVWDQFH EHWZHHQ�WKH�H[WHQVLRQ OLQH RI�WKH�UXQ DQG��
WKH�HQG RI�WKH�EDU�

)LJXUH��� $QJOHV DQG�GLVWDQFHV PHDVXUHG GXULQJ�WKH�MXPS�



���

SKDVH�� WKH�ULJKW� OHJ�UHDFKHV� LWV�PD[LPXP�ÀH[LRQ�LQ� WKLV�
VXSSRUW� ����� �� ���� LQ� WKH� NQHH�� VWDUWLQJ� IURP� KHUH�� WKH�
DFWLYH� SKDVH�� VWD\LQJ� WKH� OHIW� WKLJK� DOPRVW� KRUL]RQWDO� WR�
WKH�JURXQG��IUDPH�����7KH�ULJKW� OHJ�H[WHQGV� UDSLGO\�DQG�
DOPRVW�FRPSOHWHO\�������������OHDGLQJ�WKH�KLS�IRUWK�DQG�
VWD\LQJ�WKH�WRUVR�EDFN��IUDPH����>�@��7KHQ��WKH�NQHH�DQG�
WKH�IRRW�H[WHQG�WRWDOO\�WKH\�VWD\�LQ�GRUVDO�ÀH[LRQ�LQ�RUGHU�
WR� NHHS� DFWLYH� DOO� WKH� PXVFXODWXUH� DQG� SUHSDUH� IRU� WKH�
WDNHRII��IUDPH����>��@�

7KH�ODVW�VWULGH
7KH�VWURQJ�KRUL]RQWDO�LPSXOVH�RI�WKH�ULJKW�OHJ�DQG�WKH�

IDVW�H[WHQVLRQ�RI� WKH� OHIW� OHJ� OHDG� WR�D�SRVLWLRQ�RI�µVSOLW¶�
�¿JXUH� ��� IUDPH����� DOVR� DFKLHYLQJ� DQ� LQFOLQDWLRQ� WR� WKH�
EDFNVLGH�EHIRUH�WKH�WDNHRII��7KH�VWHS�IRUZDUG�DQG�EHORZ�
WKH�OHIW�OHJ��JHWWLQJ�WRJHWKHU�ZLWK�WKH�PRYHPHQW�IRUZDUG�
DQG� DERYH� WKH� ULJKW� OHJ� �IUDPH� ���� LQ� WKH� WHFKQLFDO�
QRPHQFODWXUH�LV�FDOOHG�WKH�DFWLYH�PRYHPHQW�RI�µVFLVVRUV¶��
:H�UHDOL]H��WKHUHIRUH��WKH�IDFW�WKDW�WKH�ÀLJKW�WLPH�RI�WKLV�
VXSSRUW��LV�DOPRVW�KDOI�RI�WKH�SUHYLRXV�RQHV�>�@�

,Q�WKH�PRPHQW�LQ�ZKLFK�WKH�IRRW�WRXFKHV�WKH�JURXQG��
LQ�WKH�ODVW�VWULGH��EHVLGHV�WKH�ODWHUDO�LQFOLQDWLRQ��WKHUH�LV�D�
FOHDU�EDFN�LQFOLQDWLRQ��$W�WKLV�PRPHQW�� WKH�FRXUVH�RI�WKH�
WDNHRII�LV�SURORQJHG��WKH�D[LV�IRRW�KLS�VKRXOGHUV�LV�IRUPHG�
JRLQJ�WKURXJK�WKH�F�J��¿JXUH�����'XULQJ�WKH�VXSSRUW�IRU�WKH�
WDNHRII�� LW� LV� HVVHQWLDO� WKDW�ZH�GR�QRW�KDYH� ORVV�RI� VSHHG�
UHDFKHG�GXULQJ�WKH�UXQQLQJ��7KH�VSHHG�RI�WKH�DSSURDFK�UXQ�
VKRXOG�DOORZ�IRU�PD[LPXP�FRQWUROOHG�YHORFLW\�DW�WDNHRII�
HQDEOLQJ� WKH� MXPSHU� WR� FRQYHUW� KRUL]RQWDO� VSHHG� LQWR�
YHUWLFDO�VSHHG��0RUHRYHU��WKH�H[WHQVRU�PXVFOH�RI�WKH�KLS��
WKH�NQHH�DQG�WKH�DQNOH�DUH�WHQVH�EHIRUH�WKH�LPSDFW�>�@�

$� IDVW� DSSURDFK� UXQ� FDQ� KHOS� WKH� DWKOHWH� WR� H[HUW� D�
ODUJHU�YHUWLFDO�IRUFH�RQ�WKH�JURXQG��7KLV�FDQ�KDSSHQ�LQ�WKH�
IROORZLQJ�ZD\��ZKHQ�WKH�WDNHRII�OHJ�LV�SODQWHG�DKHDG�RI�
WKH�ERG\�DW�WKH�HQG�RI�WKH�UXQ��WKH�NQHH�H[WHQVRU�PXVFOHV�
WU\� WR� UHVLVW�DJDLQVW� WKH�ÀH[LRQ�RI� WKH� OHJ��EXW� WKH� OHJ� LV�
IRUFHG�WR�ÀH[�DQ\ZD\��EHFDXVH�RI�WKH�IRUZDUG�PRYHPHQW�
RI�WKH�MXPSHU��,Q�WKLV�SURFHVV�WKH�H[WHQVRU�PXVFOHV�RI�WKH�
NQHH�RI�WKH�WDNHRII�OHJ�DUH�VWUHWFKHG�>�@�

$W� WKH� PRPHQW� RI� SODFHPHQW� RI� WKH� WDNHRII� IRRW�� LW�
KDV�WR�EH�DV�WKH�VDPH�OLQH�DV�WKH�SHQXOWLPDWH�VXSSRUW��,W�
IDYRUV�D�SRVLWLRQ�UDSLGO\�GLVSODFHG�RI�WKH�F�J���UHODWHG�WR�
WKH�VXSSRUW��WRZDUGV�WKH�LQQHU�RI�WKH�WDNHRII�FXUYH��'XULQJ�
WKH� WLPH� LQ�ZKLFK� WKH� MXPSHU�ZLOO� VSHQG� WR�SHUIRUP�KLV�
WDNHRII�� WKH� DFWLRQ� RI� WKH� FHQWULIXJDO� IRUFH� ZLOO� SXW� KLV�
F�J��LQ�WKH�YHUWLFDO�VXSSRUW��SLFWXUH�����DOORZLQJ�DQ�LGHDO�
YHUWLFDO�WDNHRII�>�@�

7KH�KRUL]RQWDO�VSHHG�RI�WKH�F�J��RI�WKH�DWKOHWH�SUHVHQWV�
D�JUHDW� LQGLYLGXDO� WHQGHQF\��7KH�HOLWH� MXPSHUV�PDQLIHVW��
LQ�WKH�HQG�RI�WKH�UXQ��D�KRUL]RQWDO�VSHHG�UDQJLQJ�EHWZHHQ�
����DQG����P�V��ZRPHQ�DSSUR[LPDWHO\��P�V�OHVV���:H�GR�
QRW�KDYH�WR�FRQIXVH�WKH�KRUL]RQWDO�VSHHG�RI�WKH�F�J��RI�WKH�
DWKOHWH�ZLWK�WKH�VSHHG�RI�WKH�VWULGHV��UHVXOW�RI�WKH�SURGXFW�
RI�IUHTXHQF\�DQG�WKH�OHQJWK�RI�WKH�VWULGHV�>�@�

'HWHUPLQDWLRQ�RI�WKH�FXUYH
$�GLI¿FXOW\�LQ�WKH�DSSURDFK�UXQ�OLHV�LQ�GHWHUPLQLQJ�WKH�

FXUYH� RI� WKH� UXQ�� ,W� KDV� WR� EH� H[WUHPHO\� LQGLYLGXDOL]HG��
VLQFH�LW�GHSHQGV�RQ�WKH�DSSURDFK�RI�WKH�MXPSHU��KLV�PDVV�
DQG�KLV�PXVFOH�SRVVLELOLWLHV�>�@��RI�WKH�WHFKQLFDO�OHYHO�DQG�
JHQGHU�RI�WKH�DWKOHWHV��7DEOH����

7KH�UDGLXV�RI�WKH�FXUYH��U��KDV�LPSRUWDQW�UHODWLRQ�ZLWK�
WKH�UXQ�VSHHG��Y���WKH\�ERWK�JHQHUDWHV�D�FHQWULIXJDO�IRUFH�
WKDW�� RQ� WKH� RWKHU� KDQG�� LQGXFHV� WKH� ODWHUDO� LQFOLQDWLRQ�
RI� WKH�DWKOHWH��T���7KH�SURSRUWLRQ�EHWZHHQ�WKH�VTXDUH�RI�
WKH�UXQQLQJ�VSHHG�DQG�WKH�UDGLXV�RI�WKH�FXUYH�XVHG�E\�DQ�
DWKOHWH�GHWHUPLQHV�KRZ�PXFK� WKH�DWKOHWH�ZLOO� OHDQ��7KLV�
FDQ� EH� H[SUHVVHG� E\� WKH� IRUPXOD� T Y

�
�U�� WKH� ODUJHU� WKH�

YDOXH�RI�T��WKH�JUHDWHU�WKH�OHDQ�>�@��7KH�UDGLXV�RI�WKH�FXUYH�
VKRXOG�EH� WLJKW�HQRXJK� WR�JHQHUDWH�DGHTXDWH�FHQWULIXJDO�
IRUFH�WR�DOORZ�HDV\�EDU�FOHDUDQFH�>�@�

7KHUH� DUH� WKUHH� SRVVLELOLWLHV� WR� LQÀXHQFH WKH�
FHQWULIXJDO�IRUFH��DFWLQJ�RQ�VSHHG��UDGLXV��RU�ERWK��)RU�DQ�
HTXDO�FHQWULIXJDO�IRUFH��VDPH�VSHHG��VPDOOHU�UDGLXV��VDPH�
UDGLXV��KLJKHU�VSHHG��ELJJHU�UDGLXV��KLJKHU�VSHHG��7KH�ODVW�
RQH�VHHPV�WR�EH�PRUH�SUR¿WDEOH�IRU�WKH�SXUSRVH�RI�VHHNLQJ�
D�KLJKHU�VSHHG�XVHIXO�WR�UHDFK�WKH�PD[LPXP�WDNHRII�>�@��
2WKHU�SRVVLELOLW\�WR�UHJXODWH�WKH�FXUYH�UDGLXV�LV�GRLQJ�PRUH�
VWULGHV�LQ�WKH�FXUYHG�SDUW�RI�WKH�UXQ����VWULGHV��RU�RSHQLQJ��
VXI¿FLHQWO\�� WKH� UHFWLOLQHDU�SDUW�RI� WKH� UXQ�� UHGXFLQJ� WKLV�
ZD\�WKH�H[LW�DQJOH�WKDW��XVXDOO\��KDV�EHWZHHQ����DQG������
LQ�UHODWLRQ�WR�WKH�EDU�H[WHQVLRQ��)LJXUH����DQJOH�%��

$W� DQ� HTXDO� VSHHG�� WKH� VPDOOHVW� UDGLXV� RI� WKH� FXUYH�
LV�� WKH� ELJJHU� LQFOLQDWLRQ� DQG� WHQVLRQ� DUH�� +HQFH�
WKH� LPSRUWDQFH RI� DGRSWLQJ D� UDGLXV DFFRUGLQJ� WR�
WKH DWKOHWH¶V SK\VLFDO� DELOLWLHV� ,Q� WKH� EHVW DWKOHWHV� WKH�
IUHTXHQF\� RI� WKH ODVW� VWHS KDV YDOXHV� UDQJLQJ� EHWZHHQ�
��� DQG� �� VWULGHV�VHFRQG� �V�V�� �LQ�ZRPHQ� DERXW� ��� V�V�
WR PRUH�� DQG� LQFUHDVHG IURP� ���� WR ��� V�V UHODWLYH� WR�
WKH IRXUWK�VWHS SULRU�WR WDNHRII >�@�

7DNHRII�GLVWDQFH
7KH�GLVWDQFH�EHWZHHQ�WKH�WDNHRII�IRRW�DQG�WKH�SODQH�RI�

WKH�EDU�DQG�WKH�VWDQGDUGV�LV�FDOOHG�WKH�³WDNHRII�GLVWDQFH´�
�SLFWXUH����GLVWDQFH�)'��WDEOH�����7KH�YDOXH�RI�WKLV�GLVWDQFH�
LV�YHU\�LPSRUWDQW��EHFDXVH�LW�GHWHUPLQHV�WKH�SRVLWLRQ�RI�WKH�
SHDN�RI�WKH�MXPS�UHODWLYH�WR�WKH�EDU��LI�DQ�DWKOHWH�WDNHV�RII�
WRR�IDU�IURP�WKH�EDU��WKH�F�J��ZLOO�UHDFK�LWV�PD[LPXP�KHLJKW�
EHIRUH�FURVVLQJ�WKH�SODQH�RI�WKH�EDU��DQG�WKH�MXPSHU�ZLOO�
SUREDEO\�IDOO�RQ�WKH�EDU��LI�WKH�DWKOHWH�WDNHV�RII�WRR�FORVH�WR�
WKH�EDU��WKHUH�ZLOO�EH�D�ODUJHU�ULVN�RI�KLWWLQJ�WKH�EDU�ZKLOH�WKH�
F�J��LV�RQ�LWV�ZD\�XS��EHIRUH�UHDFKLQJ�LWV�PD[LPXP�KHLJKW��
'LIIHUHQW�DWKOHWHV�XVXDOO\�QHHG�GLIIHUHQW�WDNHRII�GLVWDQFHV��
7KH�RSWLPXP�YDOXH�IRU�WKH�WDNHRII�GLVWDQFH�RI�HDFK�DWKOHWH�
LV�WKH�RQH�WKDW�ZLOO�PDNH�WKH�F�J��RI�WKH�MXPSHU�UHDFK�LWV�
PD[LPXP�KHLJKW�PRUH�RU�OHVV�GLUHFWO\�RYHU�WKH�EDU��DQG�LW�
ZLOO�GHSHQG�SULPDULO\�RQ�WKH�¿QDO�GLUHFWLRQ�RI�WKH�UXQ�DQG�
RQ�WKH�DPRXQW�RI�UHVLGXDO�KRUL]RQWDO�VSHHG�WKDW�WKH�DWKOHWH�
KDV�OHIW�DIWHU�WKH�FRPSOHWLRQ�RI�WKH�WDNHRII�SKDVH�>�@�

,Q�JHQHUDO��DWKOHWHV�ZKR�WUDYHO�PRUH�SHUSHQGLFXODU�WR�
WKH�EDU�LQ�WKH�¿QDO�VWULGHV�RI�WKH�UXQ�ZLOO�DOVR�WUDYHO�PRUH�
SHUSHQGLFXODU�WR�WKH�EDU�DIWHU�WKH�FRPSOHWLRQ�RI�WKH�WDNHRII�
SKDVH��DQG�WKH\�ZLOO�QHHG�WR�WDNH�RII�IDUWKHU�IURP�WKH�EDU��
$OVR��DWKOHWHV�ZKR�UXQ�IDVWHU�LQ�WKH�¿QDO�VWULGHV�RI�WKH�UXQ�
ZLOO� JHQHUDOO\� KDYH�PRUH� KRUL]RQWDO� VSHHG� OHIW� DIWHU� WKH�
WDNHRII�� WKXV�� WKH\� ZLOO� WUDYHO� WKURXJK� ODUJHU� KRUL]RQWDO�
GLVWDQFHV�DIWHU� WKH�FRPSOHWLRQ�RI� WKH� WDNHRII�SKDVH� WKDQ�
VORZHU�MXPSHUV��DQG�WKH\�ZLOO�DOVR�QHHG�WR�WDNH�RII�IDUWKHU�
IURP�WKH�EDU� LQ�RUGHU� IRU� WKH�F�J�� WR� UHDFK� LWV�PD[LPXP�
KHLJKW�GLUHFWO\�RYHU�WKH�EDU�>�@�

$QRWKHU�LPSRUWDQW�DVSHFW�LV�WKH�DQJOH�RI�WKH�DWKOHWHCV�



���

MXPSLQJ� LQ� UHODWLRQ� WR� WKH�EDU� �SLFWXUH����DQJOH�$��� ,W� LV�
LPSRUWDQW�WR�FKHFN�WKH�DQJOH�LQ�WKDW�WKH�DWKOHWH�SHUIRUPV�
D�MXPS�H[HFXWLRQ��7KH�LGHDO�DQJOH�RI�DSSURDFK�UXQQLQJ�LQ�
WKH�ODVW�VXSSRUW��WDNHRII��XVXDOO\�KDV�EHWZHHQ����DQG����
IURP�WKH�EDU����

/HQJWK�RI�UXQQLQJ�
7KH� OLWHUDWXUH� LV� LQFRQFOXVLYH� LQ� UHODWLRQ� WR� WKH� LGHDO�

OHQJWK�RI� WKH� DSSURDFK� UXQ� LQ� WKH�KLJK� MXPS�� VLQFH� LW� LV�
LQÀXHQFHG�E\�VHYHUDO�IDFWRUV��7KH�DSSURDFK�UXQ�VKRXOG�EH�
DV�ORQJ�DV�SRVVLEOH��GHSHQGLQJ�RQ�WKH�H[SHULHQFH�RI�MXPSHU��
VSHHG�� DELOLW\� RI� DFFHOHUDWLRQ� DQG�PHFKDQLF� RI� UXQQLQJ��
7KH� OHQJWK� RI� WKH� DSSURDFK� UXQQLQJ�ZLOO� GHWHUPLQH� WKH�
DPRXQW�RI�VSHHG�WKDW�LV�GHYHORSHG�>�@�

7R�%UDYR��5XI�H�9HOH]�>�@��WKH�OHQJWK�RI�WKH�UXQQLQJ�LV�
IURP����WR���P�DQG�WKH�QXPEHU�RI�VWULGHV�JRHV�IURP���WR�
���VWULGHV��'DSHQD�>�@�VD\V�WKDW�WKH�W\SLFDO�OHQJWK�RI�WKH�
UXQ�IRU�H[SHULHQFHG�MXPSHUV�LV�RYHU����VWULGHV��7R�7HOOH]�
>�@�� WKH� OHQJWK� RI� WKH� DSSURDFK� UXQ� VKRXOG� EH� EHWZHHQ�
HLJKW�DQG�WZHOYH�VWULGHV��,Q�DGGLWLRQ��WKH�GLVWDQFH�GLUHFWO\�
RXW�IURP�WKH�EDU�VKRXOG�EH�EHWZHHQ����DQG����IHHW��SLFWXUH�
���GLVWDQFH�'���:KHQ�VSHFLI\LQJ�WKH�GLVWDQFH�GLUHFWO\�RXW�
IURP�WKH�VWDQGDUG�����WR����IHHW��WKH�MXPSHU¶V�DQDWRPLFDO�
KHLJKW�PXVW�EH�WDNHQ�LQWR�DFFRXQW��6KRUWHU�DWKOHWHV�VKRXOG�
EH�FORVHU�WR����IHHW�DQG�WDOOHU�DWKOHWHV�FORVH�WR����IHHW�

,Q�FDVH�RI�RSSRVLWH�ZLQG�RU�RWKHU�XQIDYRUDEOH�VLWXDWLRQV��
WKH�WRWDO�OHQJWK�RI�WKH�UXQ�UHGXFHV��NHHSLQJ�XQFKDQJHG�WKH�
QXPEHU�RI�VWULGHV�DQG�WKH�UK\WKP�RI�DSSOLFDWLRQ�>�@�
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/HLWH� :HUOD\QH�� ZHUOD\QHVWXDUW#\DKRR�FRP�EU�� 6HFUHWDULDW� RI�
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7KLV� LV� DQ� 2SHQ� $FFHVV� DUWLFOH� GLVWULEXWHG� XQGHU� WKH� WHUPV� RI� WKH�
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&LWH�WKLV�DUWLFOH�DV��/HLWH�:��%LRPHFKDQLFDO�DQDO\VLV�RI�UXQQLQJ�
LQ�WKH�KLJK�MXPS��3HGDJRJLFV��SV\FKRORJ\��PHGLFDO�ELRORJLFDO�SUREOHPV�
RI� SK\VLFDO� WUDLQLQJ�DQG� VSRUWV�� ������ YRO���� SS�� �������� GRL���������
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