
,W�LV�QRZ�QHFHVVDU\�WR�JHQHUDOL]H�WKH�GHULYDWLRQ�RI�+DPLOWRQ
V�HTXDWLRQV�WR�WKH�FDVH�RI�V\VWHPV�

GHSHQGLQJ�RQ�VHYHUDO�JHQHUDOL]HG�FRRUGLQDWHV��)RU�WKLV�SXUSRVH��LW�LV�XVHIXO�WR�JURXS�WKH�

JHQHUDOL]HG�FRRUGLQDWHV�DQG�WKH�JHQHUDOL]HG�PRPHQWV�LQ�Q�GLPHQVLRQDO�YHFWRUV��ZKHUH�Q�LV�WKH�

QXPEHU�RI�JHQHUDOL]HG�FRRUGLQDWHV�

7KH�JRDO�KHUH�LV�WR�SURYH�WKDW�+DPLOWRQ
V�HTXDWLRQV�DUH�D�FRQVHTXHQFH�RI�WKH�IDFW�

WKDW�D�JLYHQ�V\VWHP�VDWLVILHV�/DJUDQJH
V�HTXDWLRQV��)RU�WKLV�SXUSRVH�ZH�DVVXPH

7KH�SK\VLFDO�V\VWHP�XQGHU�VWXG\�VDWLVILHV�/DJUDQJH�HTXDWLRQV��

7KH�FRQVWUDLQWV�LI�SUHVHQW�DUH�KRORQRPLF��L�H��WKH�QXPEHU�RI�GHJUHHV�RI�

IUHHGRP�LV�LGHQWLFDO�WR�WKH�QXPEHU�RI�JHQHUDOL]HG�FRRUGLQDWHV�

��

)RUFHV�ZKLFK�DUH�QRW�FRQVWUDLQLQJ�IRUFHV�DUH�GHVFULEHG�E\�D�SRWHQWLDO��EXW�WKH�

IRUFHV�FDQ�EH�QRQ�FRQVHUYDWLYH��L�H��WKH�SRWHQWLDO�FDQ�H[SOLFLWO\�GHSHQG�LQ�WLPH�

��

7KH�HTXDWLRQV�WKDW�OLQN�WKH�&DUWHVLDQ�FRRUGLQDWHV�RI�WKH�YDULRXV�SRLQWV�LQ�WKH�

V\VWHP�WR�WKH�JHQHUDOL]HG�FRRUGLQDWHV�FDQ�H[SOLFLWO\�GHSHQG�RQ�WLPH��L�H��RQH�

GRHV�QRW�QHHG�WR�UHTXLUH�WR�EH�GHDOLQJ�ZLWK�QDWXUDO�JHQHUDOL]HG�FRRUGLQDWHV�

��

:LWK�WKHVH�DVVXPSWLRQV��RQH�FDQ�ZULWH�WKH�/DJUDQJLDQ�DQG�/DJUDQJH�

HTXDWLRQV

2QH�FDQ�WKHQ�GHILQH�WKH�+DPLOWRQLDQ�DQG�WKH�JHQHUDOL]HG�PRPHQWD�DV

+DPLOWRQ�HTXDWLRQV�LQ�VHYHUDO�GLPHQVLRQV
^ƵŶĚĂǇ͕�KĐƚŽďĞƌ�ϭϯ͕�ϮϬϭϵ ϯ͗ϭϵ�WD



%\�LQYHUWLQJ�WKH�UHODWLRQV�GHILQLQJ�WKH�JHQHUDOL]HG�PRPHQWD�RQH�FDQ�WKHQ�ZULWH�

WKH�JHQHUDOL]HG�YHORFLWLHV�DV�IXQFWLRQV�RI�T�DQG�S�V�

7KHUHIRUH�WKH�+DPLOWRQLDQ�ZLOO�EHFRPH

6XEVHTXHQWO\�RQH�FDQ�SURFHHG�DV�LQ�WKH�RQH�GLPHQVLRQDO�FDVH��2QH�FDQ�VWDUW�E\�

WDNLQJ�WKH�GHULYDWLYH�RI�WKH�+DPLOWRQLDQ�ZLWK�UHVSHFW�WR�S

2QH�FDQ�WKHQ�WDNH�WKH�GHULYDWLYH�RI�+�ZLWK�UHVSHFW�WR�T



7LPH�GHULYDWLYH�RI�WKH�+DPLOWRQLDQ

2QH�FDQ�WKHQ�FRQVLGHU�WKH�WRWDO�WLPH�GHULYDWLYH�RI�WKH�+DPLOWRQLDQ�

2QH�FDQ�WKHQ�FRQFOXGH�WKDW�LI�WKH�+DPLOWRQLDQ�GRHV�QRW�H[SOLFLWO\�GHSHQG�RQ�WLPH��

WKHQ�WKH�WRWDO�GHULYDWLYH�RI�WKH�+DPLOWRQLDQ�ZLWK�UHVSHFW�WR�WLPH�LV�]HUR��DQG�WKH�

+DPLOWRQLDQ�LV�D�FRQVHUYHG�TXDQWLW\��,Q�DGGLWLRQ��ZH�DOUHDG\�NQRZ�WKDW�LI�ZH�GHDO�

D�V\VWHP�LQ�ZKLFK�WKH�JHQHUDOL]HG�FRRUGLQDWHV�DUH�QDWXUDO��WKH�+DPLOWRQLDQ�LV�WKH�

WRWDO�HQHUJ\�RI�WKH�V\VWHP��+� �7���8��,I�DQ�+DPLOWRQLDQ�ZULWWHQ�LQ�WHUPV�RI�

QDWXUDO�FRRUGLQDWHV�GRHV�QRW�H[SOLFLWO\�GHSHQG�RQ�WLPH��WKHQ�WKH�WRWDO�HQHUJ\�RI�

WKH�V\VWHP�LV�D�FRQVHUYHG�TXDQWLW\�


