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� 6QDSVKRWV )URP WKH %RXQGDULHV

,Q WKLV FKDSWHU ZH SUHVHQW VHYHUDO VQDSVKRWV RI /W/ UXOHV ZKRVH HUJRGLF FODVVLILFDWLRQV

ZHUH GHVFULEHG TXDQWLWDWLYHO\ LQ 6HFWLRQ � (DFK RI WKHVH UXOHV ZDUUDQW�»� TXDOLWDWLYH

GLVWLQFWLRQV� KRZHYHU� HLWKHU EHFDXVH RI WKH G\QDPLFV WKH\ H[KLELW RQ WKH ZD\ WR WKHLU OLPLWLQJ

VWDWHV� RU EHFDXVH WKHLU OLPLWLQJ VWDWHV SURYLGH LQWHUHVWLQJ JHRPHWULHV QRW FDSWXUHG LQ WKH

TXDQWLWDWLYH GHILQLWLRQV� :H VHHN WHFKQLTXHV� SHUKDSV DORQJ WKH OLQHV RI WKRVH XVHG LQ >&+@�

ZKLFK ZLOO HQDEOH XV WR PDNH WKH IROORZLQJ TXDOLWDWLYH QRWLRQV PRUH SUHFLVH�

�»� %XJV ZLWK WUDLOV

:H EHJLQ ZLWK WKH UDQJH EXJJLQ
 UXOH � 7KLV UXOH LV GLVWLQFW IURP RWKHU	 ­	¼ 
¼ 
¼ 	¼ 	®

EXJJLQ
 UXOHV WKDW ZH KDYH GLVFXVVHG EHFDXVH LWV EXJV JHQHUDWH WUDLOV RI OLYH VLWHV� 7KH

G\QDPLFV HYHQWXDOO\ IL[DWH� KRZHYHU� WKH EXJV
 WUDLOV SURYLGH FOXHV DV WR KRZ WKH HYHQWXDO

SDWWHUQ DURVH�

7KH IROORZLQJ ILJXUHV VKRZ WKDW E\ WLPH WKH RQO\ UHPDLQLQJ OLYH VLWHV DUH SDUW RI RQH	�

RI WKH WUDLOV JHQHUDWHG E\ WKH EXJV� (DFK WUDLO DSSHDUV DV D VHTXHQFH RI SDUDOOHO OLQH VHJPHQWV�

7KUHH EXJV� ZKLFK DUH OHDYLQJ WKH WUDLOV� DUH DOVR DSSDUHQW DW WLPH 7ZR DUH PRYLQJ LQ WKH	�»

YHUWLFDO GLUHFWLRQ DQG RQH LQ WKH KRUL]RQWDO GLUHFWLRQ� HDFK DW WKH HQG RI RQH RI WKH WUDLOV� %\

WLPH WKH EXJV WKDW KDG EHHQ PRYLQJ LQ WKH YHUWLFDO GLUHFWLRQ KDYH FROOLGHG DQG DQQLKLODWHG
�

HDFK RWKHU� 7KH EXJ WKDW KDG EHHQ PRYLQJ LQ WKH KRUL]RQWDO GLUHFWLRQ UHPDLQV DQG WKHUH LV DOVR

D EXJ WKDW LV LQYDULDQW PRG WUDQVODWLRQ �OLNH WKRVH GLVFXVVHG LQ VHFWLRQ �� LQ WKH XSSHU OHIW�»�

FRUQHU RI WKH ILJXUH� )L[DWLRQ LV UHDFKHG E\ WLPH � ZLWK WUDLOV LQGLFDWLQJ WKH WUDMHFWRULHV���

DORQJ ZKLFK WKH EXJV KDG SUHYLRXVO\ PRYHG� 7KH SRUWLRQV RI WKH WUDLOV WKDW DSSHDU DW WLPH 
�

EXW QRW DW WLPH ZHUH GHVWUR\HG WKURXJK D FROOLVLRQ ZLWK WKH LQYDULDQW EXJ����

7R JHQHUDWH WKH IROORZLQJ ILJXUHV� ZH XVHG SURGXFW PHDVXUH ZLWK GHQVLW\ DV� y �«��

WKH LQLWLDO VWDWH� D V\VWHP VL]H RI � DQG ZUDS DURXQG ERXQGDU\ FRQGLWLRQV�	
 _ ��� »
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WLPH 	�

WLPH 
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WLPH ���

�»� 6ORZ FRQYHUJHQFH

:H SUHVHQW WKH QH[W VHW RI VQDSVKRWV WR LOOXVWUDWH DQ LPSRUWDQW WKHPH WKDW RFFXUV

WKURXJKRXW /W/ SKDVH VSDFH� WKH FORVHU D UXOH LV WR D SKDVH ERXQGDU\ WKH ORQJHU LW WDNHV WR

UHDFK LWV OLPLWLQJ VWDWH� 7KH H[DPSOH ZH XVH LV WKH UDQJH UXOH ZKLFK OLHV RQ D� ­�¼ 
¼ �
¼ 
¼ ��®

ERXQGDU\ EHWZHHQ DSHULRGLF DQG ORFDOO\ SHULRGLF G\QDPLFV� ,WV OLPLWLQJ VWDWH LV ORFDOO\ SHULRGLF

EXW LW WDNHV VLJQLILFDQWO\ ORQJHU WR DWWDLQ WKDW VWDWH WKDQ QHDUE\ UXOHV� )RU H[DPSOH� LI ZH XVH

SURGXFW PHDVXUH ZLWK GHQVLW\ DV WKH LQLWLDO VWDWH� D V\VWHP VL]H RI � DQG� y �«	 �	
 _ ���

ZUDS DURXQG ERXQGDU\ FRQGLWLRQV� LW WDNHV WKLV UXOH WLPH VWHSV WR UHDFK LWV ORFDOO\����

SHULRGLF OLPLWLQJ VWDWH� WKLV LV LOOXVWUDWHG LQ WKH IROORZLQJ ILJXUHV� 2Q WKH RWKHU KDQG� XVLQJ WKH

VDPH LQLWLDO VWDWH WKH UXOH WDNHV IHZHU WKDQ WLPH VWHSV WR UHDFK LWV ORFDOO\­�¼ 
¼ �	¼ 
¼ ��® �	�

SHULRGLF OLPLWLQJ VWDWH DQG WKH UXOH WDNHV IHZHU WKDQ WLPH VWHSV�­�¼ 
¼ �
¼ 
¼ ��® ��	

$V FDQ EH VHHQ LQ WKH ILJXUHV EHORZ� E\ WLPH WKH RQO\ OLYH VLWHV DUH LQ ILQLWH GLVMRLQW	

FRQILJXUDWLRQV� 7KHVH FRQILJXUDWLRQV JURZ VR WKDW E\ WLPH WKH GHQVLW\ RI OLYH VLWHV KDV�	

LQFHDVHG� 7KH VWULSHV WKDW DSSHDU DUH UHJLRQV ZKHUH WKH OLYH VLWHV DUH IL[HG EXW QRW QHFHVVDULO\

IRU DOO WLPHV� 7KLV LV EHFDXVH WKH UHJLRQV ZKHUH WKH G\QDPLFV DUH DSHULRGLF FRQWLQXH WR JURZ�

%\ WLPH WKH UHJLRQV RI OLYH VLWHV RFFXS\ WKH HQWLUH ODWWLFH� 0RVW RI WKH UHJLRQV FRQVLVW RI���



���

DSHULRGLF G\QDPLFV� EXW VRPH IL[HG YHUWLFDO DQG KRUL]RQWDO DOWHUQDWLQJ VWULSHV RI OLYH DQG GHDG

VLWHV DUH DSSDUHQW� $W WLPH ZH VHH WKDW VRPH RI WKH IL[HG UHJLRQV IURP WLPH KDYH
�� ���

JURZQ ZKLOH RWKHUV KDYH EHHQ WDNHQ RYHU E\ DSHULRGLF UHJLRQV� 7KH PDMRULW\ RI WKH IL[HG

UHJLRQV IURP WLPH VXUYLYH� KRZHYHU� DQG HYHQWXDOO\ WKH DSHULRGLF G\QDPLFV VXFFXPE WR
��

WKH IL[HG SDWWHUQ� WKLV LV DSSDUHQW LQ WKH ILJXUH IURP WLPH ����»

WLPH 	
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7KH JRPHWU\ RI WKH OLPLWLQJ VWDWH RI WKH UXOH LV QRWHZRUWK\ DV ZHOO� $V­�¼ 
¼ �
¼ 
¼ ��®

FDQ EH VHHQ LQ WKH ILJXUH IURP WLPH � LW FRQVLVWV RI ODUJH UHJLRQV RI YHUWLFDO DQG KRUL]RQWDO����

VWULSHV RI OLYH DQG GHDG VLWHV� $V ZDV GLVFXVVHG LQ VHFWLRQ � DQ LQILQLWH SDWWHUQ FRPSRVHG RI	»�

HLWKHU WKH YHUWLFDO RU KRUL]RQWDO VWULSHV LV DQ LQILQLWH VWLOO OLIH IRU WKH UXOH� 7R LOOXVWUDWH KRZ WKH

HYHQWXDO SDWWHUQ RI WKH OLPLWLQJ VWDWH HYROYHG� ZH UDQ WKH UXOH RQ DQRWKHU LQLWLDO VWDWH RI

SURGXFW PHDVXUH ZLWK GHQVLW\ DQG NHSW WUDFN RI WKH WLPH DW ZKLFK HDFK VLWH EHFDPH OLYH��«	

:H GLG WKLV E\ DVVLJQLQJ GLVWLQFW VKDGHV RI JUD\ WR WKH VLWHV GHSHQGLQJ RQ ZKHQ WKH\ WXUQHG

RQ� 8VLQJ WKLV LQLWLDO SURGXFW PHDVXUH� LW WRRN WLPH VWHSV IRU WKH OLPLWLQJ VWDWH WR EH��	�

UHDFKHG� /HW XV GHSLFW WKDW OLPLWLQJ VWDWH�

WLPH ��	�

�»� /DGGHUV

7KH QH[W VQDSVKRW ZDV JHQHUDWHG E\ WKH UXOH ­�¼ 
¼ 
¼ ��¼ �	® IURP D UDQGRP LQLWLDO

VWDWH ZLWK GHQVLW\ ���«�� 7KH LW JHQHUDWHV �GHSLFWHG EHORZ LQ JUD\� DUH YLDEOHODGGHUV

SURYLGHG WKH\ GR QRW FROOLGH ZLWK DQ\ RWKHU FRQILJXUDWLRQV RI OLYH VLWHV� 7KHUH LV D UDQJH RQH

UXOH NQRZQ DV WKDW DGPLWV DQDORJRXV UDQJH RQH ODGGHUV� EXW RQO\ WKRVH/LIH :LWKRXW 'HDWK

WKDW JURZ LQ WKH KRUL]RQWDO GLUHFWLRQ� $V VHHQ LQ WKH IROORZLQJ ILJXUH WKLV UDQJH WZR UXOH KDV



���

ODGGHUV WKDW JURZ LQ ERWK WKH KRUL]RQWDO DQG GLDJRQDO GLUHFWLRQV� 7KH UXOH
V G\QDPLFV VHHP WR

EHFRPH QRQXQLIRUPO\ ORFDOO\ SHULRGLF UDWKHU TXLFNO\ DQG WKH ODGGHUV DSSHDU WR EH WKH RQO\ VHWV

RI WKDW JURZ� 2Q WKH RWKHU KDQG WKH /LIH :LWKRXW 'HDWK UXOH LV PRUH UREXVW� JHQHUDWLQJ�  
Z

LQWULFDWH VQRZIODNH�OLNH SDWWHUQV ZKLFK PLJKW WXUQ RXW WR JURZ ZLWKRXW ERXQG�

,Q WKH IROORZLQJ ILJXUH OLYH VLWHV DUH GHSLFWHG LQ GLVWLQFW VKDGHV RI JUD\� WKH VKDGH RI

HDFK VLWH GHSHQGLQJ RQ ZKHQ LW WXUQHG RQ� 7KH UHVXOW LV OLNH D QHJDWLYH RI ZKDW ZH KDYH EHHQ

XVLQJ EODFN UHSUHVHQWV VLWHV WKDW DUH GHDG�^

WLPH ��


�»� %RRWVWUDSSLQJ

7KH QH[W VQDSVKRW FRPHV IURP WKH UXOH ­�¼ ��¼ ��¼ 
¼ ��® ZKLFK ZH FRQMHFWXUH KDV DQ

DSHULRGLF OLPLWLQJ VWDWH� 7KH UXOH OLHV RQ D SKDVH ERXQGDU\ EHWZHHQ DSHULRGLF DQG ORFDOO\

SHULRGLF G\QDPLFV� ,I WKH GHQVLW\ RI WKH LQLWLDO VWDWH LV ODUJH HQRXJK� UHJLRQV RI DSHULRGLF

G\QDPLFV DUH DEOH WR VSUHDG E\ JHWWLQJ KHOS IURP QHDUE\ VHWV RI � RU �ERRWVWUDSSLQJ�� 7KH�  Z

ILUVW WZR ILJXUHV LOOXVWUDWH WKLV� :LWKRXW DGGLWLRQDO KHOS IURP WKH RXWVLGH� GLVMRLQW UHJLRQV RI

DFWLYLW\ DUH QRW DEOH WR VSUHDG� 5DWKHU WKH\ DUH FRQILQHG WR FRQYH[ VHWV DQG HYHQWXDOO\ EHFRPH

ORFDOO\ SHULRGLF� 7KH ODVW WZR ILJXUHV LQ WKLV VHFWLRQ VKRZ WKLV�
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�»	 6HOI�RUJDQL]HG EDWLN

7KH ODVW VQDSVKRW ZH SUHVHQW FRPHV IURP WKH UDQJH UXOH ��� ­��¼ ��¼ ���¼ ���¼ ���®

:H FRQMHFWXUH WKDW WKH OLPLWLQJ VWDWH RI WKLV UXOH VWDUWHG IURP SURGXFW PHDVXUH ZLWK GHQVLW\

�«� LV QRQXQLIRUPO\ ORFDOO\ SHULRGLF� $GGLWLRQDOO\ LW VHHPV WKDW WKH SHULRG RI HYHU\ VLWH LV

HLWKHU �� � RU �� 7KH LQWULJXH LV WKH QXFOHDWLRQ DV ZHOO DV UHVXOWLQJ JHRPHWU\ WKDW RFFXU ZKHQ�

WKH UXOH LV VWDUWHG IURP D UDQGRP LQLWLDO VWDWH�

$V FDQ EH VHHQ LQ WKH IROORZLQJ ILJXUHV VWDUWHG IURP WKH SURFHVV TXLFNO\� y �«�

UHOD[HV WR DOO H[FHSW IRU ILYH VHHGV WKDW IRUP WKH FHQWHUV RI WKH QXFOHDWLQJ WDUJHW SDWWHUQV��  Z

7KH WDUJHW SDWWHUQV ILOO LQ DOPRVW DOO RI WKH VSDFH ZLWK FRQFHQWULF ZDYHV RI DOWHUQDWLQJ �
V DQG

�
V WKDW DUH IL[HG� ,Q WKH JDSV EHWZHHQ WKH ZDYHV UHVLGXDO SRFNHWV RI DFWLYLW\ FRQWLQXH WR

IOXFWXDWH� VRPH IRU D YHU\ ORQJ WLPH� EHIRUH ORFNLQJ LQWR SHULRGLF F\FOHV�

WLPH �
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