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7KLV GLVVHUWDWLRQ VWXGLHV WKH ULFK G\QDPLFV DQG FRPSOH[ VHOI�RUJDQL]DWLRQ H[KLELWHG E\

/DUJHU WKDQ /LIH� D IDPLO\ RI FHOOXODU DXWRPDWD� /DUJHU WKDQ /LIH LV D JHQHUDOL]DWLRQ RI -RKQ

+RUWRQ &RQZD\
V FHOHEUDWHG � /LIH LV WKH PRVW*DPH RI /LIH �ZKLFK ZH RIWHQ UHIHU WR DV /LIH�

IDPRXV H[DPSOH RI D FHOOXODU DXWRPDWRQ � XSGDWH�&$� ,WV IDPH FRPHV IURP WKH IDFW WKDW LWV

UXOH� ZKLFK LV YHU\ VLPSOH� JHQHUDWHV H[WUHPHO\ FRPSOLFDWHG G\QDPLFV� /LIH
V VLPSOLFLW\

HQDEOHV HDVH RI VLPXODWLRQ� �PRYLHV� RI /LIH DUH SRSXODU VFUHHQ VDYHUV IRU SHUVRQDO FRPSXWHUV�

DQG LWV FRPSOH[LW\ FRQWLQXHV WR JHQHUDWH FKDOOHQJLQJ SUREOHPV� &RQZD\
V RULJLQDO FKDOOHQJH

^ ^WR ILQG D ILQLWH /LIH FRQILJXUDWLRQ WKDW JHQHUDWHV DQ LQILQLWH SRSXODWLRQ ZDV LQWURGXFHG

LQ 0DUWLQ *DUGQHU
V FROXPQ LQ � 6LQFH WKHQ� �0DWKHPDWLFDO *DPHV �
�� /LIH (QWKXVLDVWV�

KDYH EHHQ VHHNLQJ� DQG � GLJLWDO FUHDWXUHV DGPLWWHG E\ /LIH� )RU H[DPSOH� ODVWILQGLQJ QHZ

-DQXDU\ RQH RI WKH HQWKXVLDVWV IRXQG WKH � ZKLFK LV WKH VORZHVW PRYLQJ NQRZQVQDLO /LIH

FRQILJXUDWLRQ�

1RW RQO\ DUH &$V IXQ JDPHV� WKH\ DUH EHFRPLQJ D SRSXODU WRRO IRU PRGHOLQJ SUREOHPV

LQ ILHOGV VXFK DV ELRORJ\� DQG SRSXODWLRQ HFRORJ\� $V RQH H[DPSOH�FKHPLVWU\� PDWKHPDWLFDO

WKH\ DUH EHLQJ XVHG WR VWXG\ WKH H[WHQW WR ZKLFK VSDWLDO YDULDWLRQ LQ HFRORJLFDO V\VWHPV

LQIOXHQFHV WKH DELOLW\ RI D VSHFLHV WR VXUYLYH� 7KH /DUJHU WKDQ /LIH IDPLO\ RI &$ UXOHV FRQWDLQV

VRPH QRQOLQHDU SRSXODWLRQ G\QDPLFV ZKLFK DUH SURWRW\SHV IRU VXFK VSDWLDO PRGHOV�

:KDW D &$"LV %HJLQ ZLWK D RI VLWHV �WKLV FDQ EH ILQLWH RU LQILQLWH�� /HW HDFK VLWHODWWLFH

EH LQ RQH RI D ILQLWH QXPEHU RI � 7KLV LV WKH RI WKH V\VWHP� 'HILQH DVWDWHV LQLWLDO FRQILJXUDWLRQ

QHLJKERUKRRG WLPH VWHSWKDW FRQVLVWV RI D ILQLWH QXPEHU RI RWKHU VLWHV� $W HDFK � HDFK VLWH

FKHFNV WKH VWDWHV RI LWV QHLJKERUV� ,W WKHQ PDNHV D FRPSXWDWLRQ� ZKLFK LV EDVHG RQ WKH VWDWXV

RI LWV QHLJKERUV� WR GHFLGH ZKDW VWDWH LW ZLOO EH LQ QH[W WLPH� $OO RI WKH ODWWLFH VLWHV GR WKH VDPH

WKLQJ� DQG DIWHU PDNLQJ WKHLU FRPSXWDWLRQV� WKH\ �PHDQLQJ FKDQJH VWDWHV RU QRW�XSGDWH

VLPXOWDQHRXVO\� $ &$ UXOH LV VDLG WR EH EHFDXVH HDFK VLWH LQ WKH V\VWHP LV RQO\ DIIHFWHGORFDO

E\ WKH VLWHV LQ LWV ILQLWH QHLJKERUKRRG� ,W LV � RU � EHFDXVHKRPRJHQHRXV WUDQVODWLRQ LQYDULDQW

WKH QHLJKERUKRRG IRU HDFK VLWH LQ WKH V\VWHP LV GHILQHG LQ WKH VDPH ZD\� DQG HDFK VLWH XSGDWHV

DFFRUGLQJ WR WKH VDPH UXOH� ,W LV EHFDXVH LWV UXOH LV VR� ,W LV � LQ WLPH�GHWHUPLQLVWLF GLVFUHWH

EHFDXVH WKH VLWHV XSGDWH DW GLVFUHWH WLPHV� ,W LV GLVFUHWH� LQ VSDFH� EHFDXVH LWV XQLYHUVH LV D

ODWWLFH� ,W LV EHFDXVH WKH VLWHV XSGDWH DW HDFK WLPH VWHS DQG LW LV EHFDXVH WKHG\QDPLF SDUDOOHO

VLWHV XSGDWH V\QFKURQRXVO\�

/HW XV LQWURGXFH WKH PRVW IDPRXV H[DPSOH RI D &$ E\ GHILQLQJ /LIH� 7KH XQLYHUVH LV

DQ LQILQLWH WZR�GLPHQVLRQDO JULG� RU � 7KHUH DUH WZR VWDWHV� DQG � ZKLFK ZH WKLQN RI DVj
�

� �

GHDG OLYHDQG � UHVSHFWLYHO\� 7KH QHLJKERUKRRG RI D VLWH FRQVLVWV RI WKH HLJKW VLWHV VXUURXQGLQJ



Y

LW� (DFK WLPH VWHS D GHDG VLWH ZLOO EHFRPH OLYH LI WKHUH DUH H[DFWO\ WKUHH OLYH VLWHV LQ LWV

QHLJKERUKRRG� $ VLWH WKDW LV OLYH ZLOO VWD\ OLYH LI WZR RU WKUHH RI LWV QHLJKERUV DUH DOVR OLYH� $W

WLPH ]HUR WKH SOD\HU JHWV WR GHFLGH ZKLFK VLWHV DUH OLYH DQG ZKLFK DUH GHDG� $IWHU WKDW� WKH

UXOHV RI WKH JDPH WDNH RYHU� HYHU\ WLPH VWHS DOO RI WKH VLWHV XSGDWH DFFRUGLQJ WR WKH

GHWHUPLQLVWLF UXOH ZH KDYH MXVW GHVFULEHG�

)RU /LIH� DV LV WKH FDVH ZLWK PRVW &$V� WKH LQLWLDO VWDWH KDV DQ HQRUPRXV LPSDFW RQ WKH

UHVXOWLQJ G\QDPLFV� ,I WKH SOD\HU FKRRVHV D LQLWLDO VWDWH� FRPSOH[ G\QDPLFV HPHUJH�UDQGRP

)RU H[DPSOH� WKHUH DUH WKDW ZDON DFURVV WKH LQILQLWH JULG� ,I QRW VWRSSHG E\ VRPH RWKHUJOLGHUV

/LIH SDWWHUQ� WKH JOLGHUV ZLOO ZDON RQ IRUHYHU� 7KHVH V ZHUH WKH LQVSLUDWLRQ IRUGLJLWDO FUHDWXUH

/DUJHU WKDQ /LIH� 7KH RULJLQDO TXHVWLRQ� DVNHG E\ 'DYLG *ULIIHDWK� ZDV� :LOO GLJLWDO

FUHDWXUHV� DQDORJRXV WR /LIH
V JOLGHUV� HPHUJH IURP UDQGRP LQLWLDO VWDWHV LI ZH XVH ODUJHU

QHLJKERUKRRGV DQG UHVFDOH /LIH
V XSGDWH UXOH DSSURSULDWHO\" 1RW RQO\ ZDV WKH DQVZHU

DIILUPDWLYH� EXW WKH /DUJHU WKDQ /LIH �/W/� IDPLO\ RI UXOHV LQWURGXFHG D ULFK FROOHFWLRQ RI WZR�

GLPHQVLRQDO &$ G\QDPLFV� %HLQJ � WKH UXOHV DUH IDVFLQDWLQJ WR VWXG\� +RZHYHU�QRQOLQHDU

SHQHWUDWLQJ WKHLU HPHUJHQW G\QDPLFV LV DQ H[WUHPHO\ FKDOOHQJLQJ HQGHDYRU�

7KH PRVW SRSXODU &$V WR VWXG\ DUH WKRVH ZKLFK KDYH VRPH �QLFH� SURSHUW\� PDNLQJ

WKHP DPHQDEOH WR IDLUO\ VWDQGDUG PDWKHPDWLFDO DQDO\VLV� )RU H[DPSOH� LQ WKH FDVH RI WZR�VWDWH

&$V� VXFK DV WKRVH LQ WKH /W/ IDPLO\� WKHUH DUH UXOHV ZKLFK DUH LQ WKH VWDWHV 7KDWV\PPHWULF »

LV� WKH FRQGLWLRQV IRU FKDQJLQJ IURP HDFK VWDWH WR WKH RWKHU DUH WKH VDPH� $QRWKHU IDLUO\

XQGHUVWDQGDEOH FODVV RI WZR VWDWH UXOHV DUH WKRVH ZKLFK DUH � 7KLV PHDQV WKDW LIPRQRWRQH (

DQG DUH VHWV RI OLYH VLWHV DQG WKHQ DIWHU RQH WLPH VWHS� WKH VHW RI OLYH VLWHV JHQHUDWHG) ( � )

IURP KDYLQJ DV DQ LQLWLDO VWDWH ZLOO FRQWDLQ WKH VHW RI OLYH VLWHV JHQHUDWHG LI LV WKH LQLWLDO) (

VWDWH� $QRWKHU VLPSOLI\LQJ IHDWXUH LV WR ZRUN ZLWK VPDOO QHLJKERU VHWV VXFK DV WKH 9RQ

1HXPDQQ QHLJKERUKRRG� LQ WKDW FDVH� HDFK VLWH LQ WKH JULG VHHV LWV QHLJKERUV WR WKH QRUWK�

VRXWK� HDVW� DQG ZHVW�

+RZHYHU� PRVW /W/ UXOHV KDYH QR VXFK UHJXODULW\ SURSHUWLHV� $V D FRQVHTXHQFH� WKH

PDWKHPDWLFV EHKLQG PDQ\ RI WKH PRVW LQWULJXLQJ /W/ UXOHV LV UDWKHU LPSHQHWUDEOH� 7KHUHIRUH LW

LV H[FHHGLQJO\ GLIILFXOW WR REWDLQ ULJRURXV UHVXOWV IRU WKHP� 7KH TXHVWLRQ WKXV DULVHV� 6KRXOG

ZH VWXG\ RQO\ WKH UHVWULFWHG FODVV RI UXOHV WKDW KDYH VXIILFLHQW UHJXODULW\� VR WKDW ULJRURXV

UHVXOWV DUH ZLWKLQ UHDFK" ,I ZH ZHUH WR WDNH WKLV VWDQFH WKHQ IRU VWDUWHUV ZH ZRXOG PLVV RXW RQ

/LIH LWVHOI� 1HZ WHFKQRORJ\ VXFK DV WKH �&$0�� DV ZHOO DV HYHU&HOOXODU $XWRPDWRQ 0DFKLQH

IDVWHU FORFN VSHHGV RQ SHUVRQDO FRPSXWHUV� HQDEOHV XV WR PDNH HYHU JUHDWHU HPSLULFDO SURJUHVV

LQ XQGHUVWDQGLQJ KRZ VXFK V\VWHPV EHKDYH� $W SUHVHQW� KRZHYHU� PDWKHPDWLFDOO\ ULJRURXV

PHWKRGV DUH QRW JURZLQJ DV TXLFNO\ DV WKH WHFKQRORJLFDO DGYDQFHV� $V PDWKHPDWLFLDQV� ZH

DUH FRQIOLFWHG GR ZH VWRS VHHNLQJ QRQOLQHDULW\ DQG UXOHV WKDW DWWHPSW WR PRGHO UHDO�OLIH^



YL

SUREOHPV� IRU WKH VDNH RI ULJRU� RU GR ZH VHHN FRPSOH[LW\ DQG FRQVHTXHQWO\ ZRUN KDUGHU WR

DWWDLQ ULJRU" ,Q WKLV GLVVHUWDWLRQ� ZH DWWHPSW WKH ODWWHU� EXW UHPDLQ FRQIOLFWHG�


