
:H�DOUHDG\�REVHUYHG�WKDW�RQH�FDQ�IROORZ�WKH�PRWLRQ�RI�D�V\VWHP�DV�WKH�PRWLRQ�RI�D�GRW�LQ�

SKDVH�VSDFH�WKDW�UHSUHVHQWV�WKDW�V\VWHP��*LYHQ�DQ�LQLWLDO�FRQGLWLRQ�LQ�SKDVH�VSDFH��WKH�V\VWHP�

ZLOO�IROORZ�D�WUDMHFWRU\�LQ�SKDVH�VSDFH�WKDW�ZLOO�QHYHU�LQWHUVHFW�D�WUDMHFWRU\�VWDUWLQJ�IURP�

DQRWKHU�LQLWLDO�FRQGLWLRQ�ZKLFK�LV�QRW�LQ�WKH�IXWXUH�RU�LQ�WKH�SDVW�RI�WKH�ILUVW�WUDMHFWRU\��2QH�

FDQ�VD\�WKDW�WKH�SKDVH�VSDFH�LV�ILOOHG�E\�LQILQLWHO\�PDQ\�WKLQ�VSDJKHWWL��WKDW�QHYHU�LQWHUVHFW�

HDFK�RWKHU��7KH�VLPSOHVW�H[DPSOH�LV�RI�FRXUVH�D�WZR�GLPHQVLRQDO�SKDVH�VSDFH�

,Q�VRPH�FDVHV��VXFK�DV�LQ�VWDWLVWLFDO�PHFKDQLFV��LW�LV�LQWHUHVWLQJ�WR�IROORZ�WKH�PRWLRQ�

RI�PDQ\�FRSLHV�RI�WKH�V\VWHP�LQ�SKDVH�VSDFH��7KHVH�FRSLHV�ZLOO�GLIIHU�EHFDXVH�RI�WKH�

LQLWLDO�FRQGLWLRQV�DQG�ZLOO�IROORZ�GLIIHUHQW�WUDMHFWRULHV��)RU�H[DPSOH��ZKHQ�RQH�

VWXGLHV�DQ�LGHDO�JDV��WKH�FRSLHV�RI�WKH�V\VWHP�DUH�WKH�PROHFXOHV��HDFK�RQH�RI�ZKLFK�

VDWLVILHV�WKH�VDPH�+DPLOWRQLDQ�EXW�KDV�D�GLIIHUHQW�LQLWLDO�YHORFLW\�DQG�SRVLWLRQ��

6LQFH�HDFK�PROHFXOH�ZLOO�KDYH�JHQHUDOL]HG�FRRUGLQDWHV�DQG�PRPHQWD�WKDW�GHILQH�LWV�

SRVLWLRQ�LQ�SKDVH�VSDFH�DW�DQ\�JLYHQ�WLPH��RQH�FDQ�VWXG\�WKH�PRWLRQ�RI�D�VZDUP�RU�

WKHVH�SRLQWV�LQ�SKDVH�VSDFH�DV�WLPH�JRHV�E\��7KH�FORXG�RI�SRLQWV�FDQ�FKDQJH�LQ�

VKDSH�DV�WKH�V\VWHP�HYROYHV�LQ�WLPH�

,W�LV�RIWHQ�XVHIXO�WR�YLVXDOL]H�WKH�VLPSOH�FDVH�RI�D�WZR�GLPHQVLRQDO�SKDVH�VSDFH�LQ�

ZKLFK�WKH�SKDVH�VSDFH�SRLQW�DQG�WKH�FRUUHVSRQGLQJ�SKDVH�VSDFH�YHORFLW\�DUH�

2QH�FDQ�REVHUYH�WKDW�LI�RQH�FRQVLGHUV�WKH�WUDMHFWRULHV�VWDUWLQJ�IURP�D�FHUWDLQ�

FORVHG�YROXPH�LQ�SKDVH�VSDFH��WKHVH�WUDMHFWRULHV�ZLOO�HQG�XS�DIWHU�D�JLYHQ�WLPH�LQ�D�

GLIIHUHQW�FORVHG�YROXPH�RI�SKDVH�VSDFH��1R�SRLQW�WKDW�VWDUWV�IURP�LQVLGH�WKH�LQLWLDO�

YROXPH�ZLOO�HQG�XS�RXWVLGH�WKH�ILQDO�YROXPH��,QGHHG�LI�WKDW�FRXOG�KDSSHQ��LW�ZRXOG�

PHDQ�WKDW�WKH�WUDMHFWRU\�RI�D�SRLQW�WKDW�VWDUWHG�IURP�LQVLGH�WKH�YROXPH�FURVVHG�D�

WUDMHFWRU\�RI�D�SRLQW�RI�WKH�LQLWLDO�YROXPH�ERXQGDU\��7KLV�LV�IRUELGGHQ�EHFDXVH�

WUDMHFWRULHV�FDQQRW�FURVV�

/LRXYLOOH�WKHRUHP
&ƌŝĚĂǇ͕�EŽǀĞŵďĞƌ�ϴ͕�ϮϬϭϵ ϭϬ͗ϯϭ��D



/LRXYLOOH�WKHRUHP��WKDW�ZH�ZDQW�WR�SURYH��VWDWHV�WKDW�WKH�YROXPH�RI�WKH�SKDVH�

VSDFH�WKDW�ZH�FRQVLGHU�GRHV�QRW�FKDQJH�LQ�WLPH��,Q�RUGHU�WR�SURYH�WKH�WKHRUHP��

RQH�QHHGV�WR�FDOFXODWH�WKH�UDWH�RI�FKDQJH�RI�D�YROXPH�LQ�WHUPV�RI�WKH�YHORFLW\�RI�

WKH�SRLQWV�LQ�WKH�YROXPH��DQG�WR�XVH�WKH�GLY�GLYHUJHQFH�WKHRUHP��*DXVV
�WKHRUHP��

5DWH�RI�FKDQJH�RI�D�YROXPH

2QH�FDQ�FDOFXODWH�WKH�UDWH�RI�FKDQJH�RI�D�YROXPH�LQ�WKUHH�GLPHQVLRQDO�VSDFH��WKLQN�

DERXW�D�YROXPH�RI�JDV�H[SDQGLQJ�RU�FRQWUDFWLQJ�LQ�D�EDOORRQ���7KH�YROXPH�LV�

FKDUDFWHUL]HG�E\�D�EXQFK�RI�SRLQWV�RFFXS\LQJ�D�JLYHQ�SRVLWLRQ�LQ�VSDFH�DW�D�JLYHQ�

WLPH��(DFK�RI�WKHVH�SRLQWV�KDV�D�YHORFLW\�WKDW�FDQ��DQG�LQ�JHQHUDO�ZLOO��GHSHQG�RQ�

WKH�SRVLWLRQ��

7KLV�LV�HTXLYDOHQW�WR�WKH�FDVH�RI�D�SKDVH�VSDFH�SRLQW��ZKHUH�WKH�YHORFLW\�DOVR�

GHSHQGV�RQ�WKH�SRVLWLRQ��



&RQVHTXHQWO\�WKH�UHVXOW�RI�WKH�WKUHH�GLPHQVLRQDO�FDOFXODWLRQ�GLVFXVVHG�EHORZ�LV�

DSSOLFDEOH�WR�WKH�FDVH�RI�D�SKDVH�VSDFH�YROXPH�DV�ZHOO�

7KH�LQILQLWHVLPDO�YROXPH�RI�WKH�JUD\�SRUWLRQ�LQ�WKH�SUHYLRXV�ILJXUH�LV�

7KHUHIRUH�WKH�WRWDO�FKDQJH�LQ�YROXPH�LQ�WKH�WLPH�ŷW�LV�

&RQVHTXHQWO\��VLQFH�DOVR�ŷW�LV�DQ�LQILQLWHVLPDO

1RWLFH�WKDW

2QH�FDQ�WKHQ�FRPELQH�WKH�DERYH�ZLWK�WKH�GLYHUJHQFH�WKHRUHP�WR�ILQG



7KH�UHODWLRQ�DERYH�KDV�WKH�LPSRUWDQW�FRQVHTXHQFH�WKDW�LI�WKH�GLYHUJHQFH�RI�WKH�

YHORFLW\�ILHOG�LV�]HUR��WKHQ�WKH�YROXPH�LV�LQYDULDQW��7KDW�LV�SUHFLVHO\�WKH�VLWXDWLRQ�RI�

D�IOXLG�LQ�ODPLQDU�IORZ�

/DPLQDU�IORZ

&RQVLGHU�WKH�FDVH�RI�D�IOXLG�WKDW�PRYHV�DV�FROOHFWLRQ�RI�ULJLG�IODW�VXUIDFHV�VWDFNHG�

XS�DORQJ�WKH�\�D[LV��/HW
V�DVVXPH�WKDW�WKH�VSHHG�RI�WKH�OD\HUV�JURZV�OLQHDUO\�ZLWK�\�

DQG�WKH�IOXLG�PRYHV�DORQJ�[��,W�LV�HDV\�WR�VHH�WKDW

&RQVHTXHQWO\��WKH�YROXPH�RI�D�VSKHUH�RI�IOXLG�ZRXOG�UHPDLQ�FRQVWDQW�DV�WKH�IOXLG�

PRYHV��HYHQ�LI�WKH�VSKHUH�ZLOO�EH�GLVWRUWHG�LQ�DQRWKHU�VKDSH�

6LQFH�ZH�QHHG�WR�DSSO\�WKH�WKHRUHP�WR�SKDVH�VSDFH�UDWKHU�WKDQ�WR�RUGLQDU\�WKUHH�

GLPHQVLRQDO�VSDFH��ZH�QHHG�WR�FRQVLGHU�WKH�JHQHUDOL]DWLRQ�RI�WKH�GLYHUJHQFH�WR�Q�

GLPHQVLRQV��ZKLFK�LV�VWUDLJKWIRUZDUG�



/LRXYLOOH
V�WKHRUHP

7KH�SURRI�RI�/LRXYLOOH
V�WKHRUHP�LV�QRZ�VWUDLJKWIRUZDUG��)RU�D�WZR�GLPHQVLRQDO�

SKDVH�VSDFH��WKH�YHORFLW\�RI�D�SKDVH�VSDFH�SRLQW�LV�GLYHUJHQFHOHVV

&RQVHTXHQWO\�

,W�VLPSOH�WR�JHQHUDOL]H�WKH�UHVXOW�WR�D�SKDVH�VSDFH�RI�GLPHQVLRQ��Q�VLQFH

/LRXYLOOH
V�WKHRUHP�UHPDLQV�YDOLG�IRU�+DPLOWRQLDQ�WKDW�H[SOLFLWO\�GHSHQG�RQ�WLPH�

DQG�IRU�V\VWHPV�WKDW�FDQQRW�EH�GHVFULEHG�LQ�WHUPV�RI�QDWXUDO�FRRUGLQDWHV��VR�WKDW�

WKH�+DPLOWRQLDQ�GRHV�QRW�FRLQFLGH�ZLWK�WKH�HQHUJ\���1RWLFH�WKDW�WKHUH�LV�QR�DQDORJ�

RI�/LRXYLOOH
V�WKHRUHP�LQ�WKH�VSDFH�RI�JHQHUDOL]HG�SRVLWLRQV�DQG�YHORFLWLHV��ZKLFK�LV�

WKH�QDWXUDO�VSDFH�WR�XVH�LQ�/DJUDQJLDQ�PHFKDQLFV��

)LQDOO\�/LRXYLOOH
�WKHRUHP�KDV�LPSRUWDQW�FRQVHTXHQFHV�LQ�WKH�VWXG\�RI�FKDRWLF�

V\VWHPV��ZKHUH�SKDVH�VSDFH�WUDMHFWRULHV�WKDW�DUH�FORVH�DW�RQH�SRLQW�LQ�WLPH�GLYHUJH�

UDSLGO\�IURP�RQH�DQRWKHU�


