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,QWHUQDO�QHJDWLYH��RU�FRQILJXUDWLRQDO�SUHVVXUH��3&��RULJLQDWHV�LQ�D�JODVV�IRUPLQJ�OLTXLG�DV�D�UHVXOW�RI�LWV�

IDVW�FRROLQJ�ZLWKLQ�WKH�JODVV�WUDQVLWLRQ�LQWHUYDO��7E���7���7D��$Q�HTXLOLEULXP�SKDVH�±�FU\VWDO�±�LV�QRW�IRUPHG�

XQGHU�QHJDWLYH�SUHVVXUH��VR�DW�7� �7E�D�QRQ�HTXLOLEULXP�OLTXLG�WUDQVIRUPV�LQWR�D�QRQ�HTXLOLEULXP�SKDVH�±�

JODVV��$OVR��DW�7� �7E�� WKH�HQWURS\�RI�D�JODVV�IRUPLQJ� OLTXLG�GHFUHDVHV�GRZQ�WR� LWV�FULWLFDO�OHYHO�DW�ZKLFK�

OLTXLG�VWDWH�GRHV�QRW�H[LVW��

,QWURGXFWLRQ�

,W�LV�NQRZQ�WKDW�D�OLTXLG�WUDQVIRUPV�LQWR�JODVV�DW�IDVW�FRROLQJ���DQG�DOVR�DW�DQ�LVRWKHUPDO�
LQFUHDVH�RI�WKH�H[WHUQDO�SUHVVXUH����,W�LV�DOVR�NQRZQ��WKDW�DQ�LQWHUPHGLDWH�VWDWH�²�WKH�VR�FDOOHG�
QRQ�HTXLOLEULXP� OLTXLG�²�SUHFHGHV� WKH� IRUPDWLRQ�RI�VROLG�JODVV�QRW�RQO\� DW� IDVW� FRROLQJ�EXW�
ZLWK�DQ�LQFUHDVH�RI�WKH�H[WHUQDO�SUHVVXUH�DV�ZHOO���7KXV��LQ�DQ\�HYHQW�D�OLTXLG�WUDQVIRUPV�LQWR�
D�QRQ�HTXLOLEULXP�VWDWH�EHIRUH�VROLGLILFDWLRQ��7KH�IDFW�RI�UHOD[DWLRQ�RI�D�JODVV�IRUPLQJ�V\VWHP�
SURYHV�WKDW�LW�LV�QRQ�HTXLOLEULXP��VLQFH�UHOD[DWLRQ�LV�D�WUDQVLWLRQ�IURP�D�QRQ�HTXLOLEULXP�VWDWH�
WR�HTXLOLEULXP�RQH���

7KH� PRVW� LPSRUWDQW� IHDWXUH� RI� D� QRQ�HTXLOLEULXP� OLTXLG� LV� LWV� H[FHVVLYH� YROXPH��
7KHUHIRUH� UHOD[DWLRQ� RI� D� JODVV�IRUPLQJ� V\VWHP� LV� DFFRPSDQLHG� E\� D� GHFUHDVH� LQ� YROXPH�
�G9����� DQG� LW� FDQ� EH� HDVLO\� REVHUYHG� LQ� D� SURFHVV� RI� LVRWKHUPDO� UHOD[DWLRQ�� ([FHVVLYH�
YROXPH� DSSHDUV� DV� GXULQJ� WUDQVLWLRQ� IURP� OLTXLG� WR� JODVV� XSRQ� IDVW� FRROLQJ�� VR� ZLWK� DQ�
LQFUHDVH�LQ�WKH�H[WHUQDO�SUHVVXUH���)RU�H[DPSOH��DW�7� �����.�DQG�DIWHU�D�FKDQJH�LQ�SUHVVXUH�
IURP� ���� WR� ����� DWPRVSKHUHV�� UHOD[DWLRQ� RI� WKH� YROXPH� LQ� SKHQRO�IRUPDOGHK\GH� WDU�
RFFXUUHG� LQ� ��� PLQXWHV�� ,Q� WKH� SURFHVV� RI� LVRWKHUPDO� UHOD[DWLRQ� WKH� YROXPH� RI� WKH� WDU�
GHFUHDVHG�E\������ZLWK�DQ�LQVWUXPHQWDO�HUURU�����������

7KH� IDFW� RI� D� GHFUHDVH� LQ� YROXPH� RI� D� JODVV�IRUPLQJ� V\VWHP� GXULQJ� LWV� LVRWKHUPDO�
UHOD[DWLRQ� SURYHV� WKDW� QHJDWLYH� SUHVVXUH� H[LVWV� LQ� WKH� V\VWHP�� WKDW� LV�� WKH� V\VWHP� LV� VHOI�
FRPSUHVVLEOH��,Q���QHJDWLYH�SUHVVXUH�ZDV�FDOOHG�FRQILJXUDWLRQDO��

1HJDWLYH�SUHVVXUH�DQG�UHOD[DWLRQ�RI�YROXPH�

$FFRUGLQJ�WR�WKH�SULQFLSOHV�RI�WKHUPRG\QDPLFV��LI�LUUHYHUVLEOH�SURFHVVHV�RFFXU�LQ�D�ERG\�
DW�FRQVWDQW�WHPSHUDWXUH��+HOPKROW]�IUHH�HQHUJ\��)��RI�WKLV�ERG\�GHFUHDVHV��G)��������

3UHVVXUH�LQVLGH�D�WKHUPRG\QDPLF�V\VWHP�LV�JLYHQ�E\��
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KHQFH�ZLWK�LGHQWLFDO�VLJQV�IRU�D�FKDQJH�LQ�9�DQG�)��3�������

7KH� H[LVWHQFH� RI� QHJDWLYH� SUHVVXUH� LQ� QRQ�HTXLOLEULXP� JODVV�IRUPLQJ� V\VWHPV� H[SODLQV�
WKH�IXQGDPHQWDO�FRQWUDGLFWLRQ�EHWZHHQ�WKH�UHOD[DWLRQ�WKHRU\�RI�JODVV� WUDQVLWLRQ�RQ�WKH�RQH�



KDQG�� DQG� WKH� WKHRU\� RI� UHOD[DWLRQ� LQ� SK\VLFDO� NLQHWLFV� DQG� VWDWLVWLFDO� SK\VLFV� RQ� WKH� RWKHU�
KDQG���

7KH�UHODWLRQ�EHWZHHQ�WKH�FKDQJHV�LQ�YROXPH�DQG�HQWURS\�RI�D�V\VWHP�LV�JLYHQ�E\��
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7KH�UHOD[DWLRQ�WKHRU\�RI�JODVV�WUDQVLWLRQ��VHH��IRU�H[DPSOH���DQG�����GRHV�QRW�WDNH�LQWR�DFFRXQW�
WKH�H[LVWHQFH�RI�QHJDWLYH�SUHVVXUH� LQ�QRQ�HTXLOLEULXP�JODVV�IRUPLQJ� V\VWHPV� DQG��EDVHG�RQ�
(TXDWLRQ����GUDZV�D�FRQFOXVLRQ�WKDW�WKH�HQWURS\�RI�D�JODVV�IRUPLQJ�V\VWHP�GHFUHDVHV�GXULQJ�
UHOD[DWLRQ���5HOD[DWLRQ��KRZHYHU��LV�D�WUDQVLWLRQ�RI�D�V\VWHP�IURP�D�QRQ�HTXLOLEULXP�VWDWH�WR�
HTXLOLEULXP�� 6LQFH� WKH� ODWWHU� VWDWH� KDV� WKH� KLJKHVW� SUREDELOLW\� RI� H[LVWHQFH�� LW� DOVR� KDV�
PD[LPXP�HQWURS\��,Q�/DQGDX·V�VWDWLVWLFDO�SK\VLFV���LW�LV�HPSKDVL]HG�WKDW�DW�3���WKH�HQWURS\�
RI�D�V\VWHP�LQFUHDVHV�RQ�FRPSUHVVLRQ��,W�DOVR�IROORZV�IURP�(TXDWLRQ����

1HJDWLYH�SUHVVXUH�DV�WKHUPRG\QDPLFDO�FDXVH�RI�DPRUSKRXV�VROLGLILFDWLRQ�RI�D�OLTXLG�

$V�LW�ZDV�VKRZQ�EHIRUH����QHJDWLYH�SUHVVXUH��3&��DSSHDUV�RQ�FRROLQJ�RI�D�JODVV�IRUPLQJ�
OLTXLG��:LWKLQ�WKH�JODVV�WUDQVLWLRQ�LQWHUYDO�3&�FDQ�EH�GHILQHG�DV�IROORZV��

�����������������������������������3&� ��α/β���7�²��7D����������������������������������������������������������������������

DQG�LQ�VROLG�JODVV�DV��
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ZKHUH�7D�DQG�7E�DUH�WKH�XSSHU�DQG�ORZHU�ERXQGDULHV�RI�WKH�JODVV�WUDQVLWLRQ� LQWHUYDO��DQG�α�
DQG�β�²�FRHIILFLHQWV�RI�WKHUPDO�H[SDQVLRQ�DQG�FRPSUHVVLRQ�RI�D�OLTXLG��FRUUHVSRQGLQJO\��,Q�
VROLG� JODVV� 3&� UHDFKHV� KXQGUHGV� DQG� HYHQ� WKRXVDQGV� DWPRVSKHUHV�� IRU� H[DPSOH�� LQ� ERURQ�
WULR[LGH��%�2����3&�§������DWPRVSKHUHV���,W�LV�DOVR�VWDWHG�LQ�

���WKDW�QHJDWLYH�SUHVVXUH�GRHV�QRW�
H[LVW�LQ�VWDEOH�V\VWHPV��7KH�RSSRVLWH�LV�DOVR�WUXH��D�VWDEOH�V\VWHP�RU�VWUXFWXUH��IRU�H[DPSOH�DQ�
HTXLOLEULXP�FU\VWDO��FDQ�QRW�EH�IRUPHG�XQGHU�QHJDWLYH�SUHVVXUH��WKHUHIRUH�WKH�V\VWHP�UHPDLQV�
DPRUSKRXV���

2Q�FRROLQJ�RI�D�JODVV�IRUPLQJ�V\VWHP��LWV�HQWURS\�GHFUHDVHV�GXH�WR�D�GHFUHDVH�LQ�
WHPSHUDWXUH��$W�D�KLJK�FRROLQJ�UDWH�WKHUH�LV�DQ�DGGLWLRQDO�GHFUHDVH�LQ�HQWURS\�GXH�WR�WKH�ULVH�
RI�QHJDWLYH�SUHVVXUH�WKDW�LV�H[SUHVVHG�DV����
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:KHQ� D� V\VWHP� UHDFKHV� D� FHUWDLQ� FULWLFDO� HQWURS\� YDOXH�� LW� FDQ� QR� ORQJHU� H[LVW� DV� D� OLTXLG��
WKHUHIRUH�LW�VROLGLILHV�DW�7� �7E����

,Q� D� SURFHVV� RI� VWUXFWXUDO� UHOD[DWLRQ� DW� FRQVWDQW� WHPSHUDWXUH� WKH� HQWURS\� RI� D� JODVV�
IRUPLQJ�OLTXLG�LQFUHDVHV��
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6LQFH� WKH� HQWURS\� RI� D� FU\VWDO� LV� ORZHU� WKDQ� WKH� HQWURS\� RI� D� QRQ�HTXLOLEULXP� OLTXLG�� LW� LV�
REYLRXV�WKDW��LQ�D�SURFHVV�RI�UHOD[DWLRQ��D�JODVV�IRUPLQJ�V\VWHP�DSSURDFKHV�WR�WKH�VWDWH�RI�D�
PHWDVWDEOH�OLTXLG�WKDW�ZRXOG�KDYH�EHHQ�IRUPHG�DW�LQILQLWHO\�VORZ�FRROLQJ��UDWKHU�WKDQ�WR�WKH�
VWDWH�RI�D�FU\VWDO���

&RQFOXVLRQV�

��� :LWKLQ�WKH�JODVV�WUDQVLWLRQ�LQWHUYDO��QHJDWLYH�SUHVVXUH�LV�D�WKHUPRG\QDPLF�IDFWRU�WKDW�
LV�UHVSRQVLEOH�IRU�DPRUSKRXV�VROLGLILFDWLRQ�RI�D�OLTXLG��

��� ,Q� D� SURFHVV� RI� LVRWKHUPDO� UHOD[DWLRQ� RI� D� JODVV�IRUPLQJ� V\VWHP� DQ� LQFUHDVH� RI� LWV�
HQWURS\�DQG�´DQ�LQFUHDVH�WR�]HURµ�RI�QHJDWLYH�SUHVVXUH�WDNH�SODFH��
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