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RI�WKH�DERYH�IRUP�ZKHUH�WKH�IRUFLQJ�IXQFWLRQ�LV�D�VWRFKDVWLF�SURFHVV��2QH�PRWLYDWLRQ�IRU�VWXG\LQJ�VXFK�HTXDWLRQV�LV�
WKDW� YDULRXV� SK\VLFDO� SKHQRPHQD� FDQ� EH� PRGHOHG� DV� UDQGRP� SURFHVVHV� �H�J��� WKHUPDO� PRWLRQ�� DQG� ZKHQ� VXFK� D�
SKHQRPHQRQ�HQWHUV�D�SK\VLFDO�V\VWHP��ZH�JHW�D�PRGHO�RI�WKH�DERYH�6'(�IRUP��$QRWKHU�PRWLYDWLRQ�LV�WKDW�LQ�%D\HVLDQ�
VWDWLVWLFDO�PRGHOLQJ�XQNQRZQ�IRUFHV�DUH�QDWXUDOO\�PRGHOHG�DV�UDQGRP�IRUFHV�ZKLFK�DJDLQ�OHDGV�WR�6'(�W\SH�RI�PRGHOV��
%HFDXVH�WKH�IRUFLQJ�IXQFWLRQ�LV�UDQGRP��WKH�VROXWLRQ�WR�WKH�VWRFKDVWLF�GLIIHUHQWLDO�HTXDWLRQ�LV�D�UDQGRP�SURFHVV�DV�ZHOO��
:LWK�D�GLIIHUHQW�UHDOL]DWLRQ�RI�WKH�QRLVH�SURFHVV�ZH�JHW�D�GLIIHUHQW�VROXWLRQ��)RU�WKLV�UHDVRQ�WKH�SDUWLFXODU�VROXWLRQV�RI�
WKH� HTXDWLRQV� DUH� QRW� RIWHQ� RI� LQWHUHVW�� EXW� LQVWHDG�� ZH� DLP� WR� GHWHUPLQH� WKH� VWDWLVWLFV� RI� WKH� VROXWLRQV� RYHU� DOO�
UHDOL]DWLRQV��$Q�H[DPSOH�RI�6'(�VROXWLRQ�LV�JLYHQ�LQ�)LJXUH��

)LJ�����7KH�VROXWLRQ�RI�WKH�6'(�LV�GLIIHUHQW�IRU�HDFK�UHDOL]DWLRQ�RI�QRLVH�SURFHVV��:H�FDQ�DOVR�FRPSXWH�WKH�PHDQ�RI�
WKH�VROXWLRQV��ZKLFK�LQ�WKH�FDVH�RI�OLQHDU�6'(�FRUUHVSRQGV�WR�WKH�GHWHUPLQLVWLF�VROXWLRQ�ZLWK�]HUR�QRLVH�

,Q�WKH�FRQWH[W�RI�6'(V��WKH�WHUP�݂ሺݔǡ ሻݐ LQ�(TXDWLRQ���������LV�FDOOHG�WKH�GULIW�IXQFWLRQ�ZKLFK�GHWHUPLQHV�WKH�QRPLQDO�
G\QDPLFV�RI�WKH�V\VWHP��DQGܮ�ሺݔǡ ሻݐ LV�WKH�GLVSHUVLRQ�PDWUL[�ZKLFK�GHWHUPLQHV�KRZ�WKH�QRLVHݓ�ሺݐሻ HQWHUV�WKH�V\VWHP��
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7KLV� LQGHHG� LV� WKH�PRVW�JHQHUDO� IRUP�RI�6'(� WKDW�ZH�GLVFXVV� LQ� WKH�GRFXPHQW��$OWKRXJK� LW�ZRXOG�EH� WHPSWLQJ� WR�

JHQHUDOL]H�WKHVH�HTXDWLRQV�WR�݀ݔ Τݐ݀ ൌ ݂ሺݔǡ ǡݓ ሻݐ LW�LV�QRW�SRVVLEOH�LQ�WKH�SUHVHQW�WKHRU\��7KH�XQNQRZQ�IXQFWLRQ�
XVXDOO\�PRGHOHG�DV�*DXVVLDQ�DQG�³ZKLWH´�LQ�WKH�VHQVH�WKDWݓ�ሺݐሻ DQGݓ�ሺ߬ሻ DUH�XQFRUUHODWHG��DQG�LQGHSHQGHQW��IRU�
DOO�W�് V��7KH�WHUP�ZKLWH�DULVHV�IURP�WKH�SURSHUW\�WKDW�WKH�SRZHU�VSHFWUXP��RU�DFWXDOO\��WKH�VSHFWUDO�GHQVLW\��RI�ZKLWH�
QRLVH� LV�FRQVWDQW� �IODW��RYHU�DOO� IUHTXHQFLHV��:KLWH� OLJKW� LV�DQRWKHU�SKHQRPHQRQ�ZKLFK�KDV� WKLV� VDPH�SURSHUW\�DQG�
KHQFH�WKH�QDPH��,Q�PDWKHPDWLFDO�VHQVH�ZKLWH�QRLVH�SURFHVV�FDQ�EH�GHILQHG�DV�IROORZV�
'HILQLWLRQ�RI�:KLWH�1RLVH�

:KLWH�QRLVH�SURFHVVݓ�ሺݐሻ א Թ௦ LV�D�UDQGRP�IXQFWLRQ�ZLWK�WKH�IROORZLQJ�SURSHUWLHV��

ଵሻݐሺݓ��� DQGݓ�ሺݐଶሻ DUH�LQGHSHQGHQW�LIݐ��ଵ ് ଶݐ
���W�հݓሺݐሻ LV�D�*DXVVLDQ�SURFHVV�ZLWK�]HUR�PHDQ�DQG�'LUDF�GHOWD�FRUUHODWLRQ��

݉௪ሺݐሻ ൌ ሻሿݐሺݓሾܧ ൌ Ͳ
ǡݐ௪ሺܥ ሻݏ ൌ ሻݐሺݓሾܧ ሻሿݏሺ்ݓ ൌ ݐሺߜ െ ሻܳǡݏ

ZKHUH�4�LV�WKH�VSHFWUDO�GHQVLW\�RI�WKH�SURFHVV��
)URP�WKH�DERYH�SURSHUWLHV�ZH�FDQ�DOVR�GHGXFH�WKH�IROORZLQJ�VRPHZKDW�SHFXOLDU�SURSHUWLHV�RI�ZKLWH�QRLVH��

x 7KH�VDPSOH�SDWK�W�հݓሺݐሻ LV�GLVFRQWLQXRXV�DOPRVW�HYHU\ZKHUH��
x :KLWH QRLVH�LV�XQERXQGHG�DQG�LW�WDNHV�DUELWUDULO\�ODUJH�SRVLWLYH�DQG�QHJDWLYH�YDOXHV�DW�DQ\�ILQLWH�LQWHUYDO��

$Q�H[DPSOH�RI�D�VFDODU�ZKLWH�QRLVH�SURFHVV�UHDOL]DWLRQ�LV�VKRZQ�LQ�)LJXUH���

)LJXUH����:KLWH�QRLVH

,W�LV�DOVR�SRVVLEOH�WR�XVH�QRQ�*DXVVLDQ�GULYLQJ�IXQFWLRQV�LQ�6'(V��EXW�KHUH�ZH�ZLOO�DOZD\V�DVVXPH�WKDW�WKH�GULYLQJ�
IXQFWLRQ�LV�*DXVVLDQ�
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���&RQFOXVLRQV�

,Q�WKLV�SDSHU�ZH�SRLQWHG�RXW�WKDW�6'(V�KDYH�D�ZLGH�UDQJH�RI�DSSOLFDWLRQV�RXWVLGH�PDWKHPDWLFV��)RU�H[DPSOH�FRQWLQXRXV�
WLPH�ILQDQFLDO�PRGHOV�ZLOO�RIWHQ�XVH�%URZQLDQ�PRWLRQ�WR�PRGHO�WKH�WUDMHFWRU\�RI�DVVHW�SULFHV��2QH�FDQ�W\SLFDOO\�RSHQ�
WKH�ILQDQFH�VHFWLRQ�RI�D�QHZVSDSHU�DQG�VHH�D�WLPH�VHULHV�SORW�RI�DQ�DVVHW¶V�SULFH�KLVWRU\��DQG�LW�PLJKW�EH�SRVVLEOH�WKDW�
WKH�GDLO\�PRYHPHQWV�RI�WKH�DVVHW�UHVHPEOH�D�UDQGRP�ZDON�RU�D�SDWK�WDNHQ�E\�D�%URZQLDQ�PRWLRQ��6XFK�D�FRQQHFWLRQ�
EHWZHHQ�DVVHW�SULFHV�DQG�%URZQLDQ�PRWLRQ�ZDV�FHQWUDO�WR�WKH�IRUPXODV�RI�>%ODFN�DQG�6FKROHV������@�DQG�>0HUWRQ��
����@��DQG KDYH� VLQFH� OHG� WR�D�YDULHW\�RI�PRGHOV� IRU�SULFLQJ�DQG�KHGJLQJ��7KH�VWXG\�RI�%URZQLDQ�PRWLRQ�DQG� WKH�
DSSOLFDWLRQV�RI�6'(�LQ�WKH�ILQDQFH�LV�D�WKHPH�ZH�ZRXOG�OLNH�WR�WUHDW�LQ�WKH�IXWXUH��XVLQJ�0$7/$%�WR�VKRZ�DSSOLFDWLRQV�
RI�6'(�LQ�ILQDQFLDO�PRGHOLQJ�
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