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7�+(�WUXWKIXO�VSHDNHU�ZDQWV�QRW�WR�DVVHUW�IDOVHKRRGV��ZKHUHIRUH�
KH�LV�ZLOOLQJ�WR�DVVHUW�RQO\�ZKDW�KH�WDNHV�WR�EH�YHU\�SUREDEO\�WUXH��+H�
GHHPV�LW�SHUPLVVLEOH�WR�DVVHUW�WKDW$�RQO\�LI�3�$��LV�VXIILFLHQWO\�FORVH�WR�
���ZKHUH�3�LV�WKH�SUREDELOLW\�IXQFWLRQ�WKDW�UHSUHVHQWV�KLV�V\VWHP�RI�
GHJUHHV�RI�EHOLHI�DW�WKH�WLPH��$VVHUWDELOLW\�JRHV�E\�VXEMHFWLYH�SURED��
ELOLW\��
$W�OHDVW��LW�GRHV�LQ�PRVW�FDVHV��%XW�(UQHVW�$GDPV�KDV�SRLQWHG�RXW�

DQ�DSSDUHQW�H[FHSWLRQ�
�,Q�WKH�FDVH�RI�RUGLQDU\�LQGLFDWLYH�FRQGL��
WLRQDOV��LW�VHHPV�WKDW�DVVHUWDELOLW\�JRHV�LQVWHDG�E\�WKH�FRQGLWLRQDO�
VXEMHFWLYH�SUREDELOLW\�RI�WKH�FRQVHTXHQW��JLYHQ�WKH�DQWHFHGHQW��:H�
GHILQH�WKH�FRQGLWLRQDO�SUREDELOLW\�IXQFWLRQ�3��,��� E\�D�TXRWLHQW�RI�
DEVROXWH�SUREDELOLWLHV��DV�XVXDO��

����3�&�$��  � GI�3�&$��3�$���LI�3�$��LV�SRVLWLYH��
�,I�WKH�GHQRPLQDWRU�3�$��LV�]HUR��ZH�OHW�3�&�$��UHPDLQ�XQGHILQHG���
7KH�WUXWKIXO�VSHDNHU�HYLGHQWO\�GHHPV�LW�SHUPLVVLEOH�WR�DVVHUW�WKH�
LQGLFDWLYH�FRQGLWLRQDO�WKDW�LI�$��WKHQ�&��IRU�VKRUW��$���� &��RQO\�LI�
3�&�$��LV�VXIILFLHQWO\�FORVH� WR� ���(TXLYDOHQWO\��RQO\�LI�3�&$�� LV�
VXIILFLHQWO\�PXFK�JUHDWHU�WKDQ�3�&$���
$GDPV�RIIHUV�WZR�VRUWV�RI�HYLGHQFH��7KHUH� LV�GLUHFW�HYLGHQFH��

REWDLQHG�E\�FRQWUDVWLQJ�FDVHV�LQ�ZKLFK�ZH�ZRXOG�EH�ZLOOLQJ�RU�XQZLOO��
LQJ�WR�DVVHUW�YDULRXV�LQGLFDWLYH�FRQGLWLRQDOV��7KHUH�DOVR�LV�LQGLUHFW�
HYLGHQFH��REWDLQHG�E\�FRQVLGHULQJ�YDULRXV�LQIHUHQFHV�ZLWK�LQGLFDWLYH�
FRQGLWLRQDO�SUHPLVHV�RU�FRQFOXVLRQV��7KH�RQHV�WKDW�VHHP�YDOLG�WXUQ�
RXW�WR�EH�MXVW�WKH�RQHV�WKDW�SUHVHUYH�DVVHUWDELOLW\��LI�DVVHUWDELOLW\�JRHV�
E\�FRQGLWLRQDO�SUREDELOLWLHV�IRU�FRQGLWLRQDOV�DQG�E\�DEVROXWH�SURE��
DELOLWLHV�RWKHUZLVH���2XU�MXGJPHQWV�RI�YDOLGLW\�DUH�QRW�VR�QHDWO\�
H[SODLQHG�E\�YDULRXV�ULYDO�K\SRWKHVHV��,Q�SDUWLFXODU��WKH\�GR�QRW�ILW�
WKH�K\SRWKHVLV�WKDW�WKH�LQIHUHQFHV�WKDW�VHHP�YDOLG�DUH�MXVW�WKH�RQHV�

��(UQHVW�$GDPV���7KH�/RJLF�RI�&RQGLWLRQDOV���,QTXLU\������������SS�����������DQG�
�3UREDELOLW\�DQG�WKH�/RJLF�RI�&RQGLWLRQDOV���$VSHFWV�RI�,QGXFWLYH�/RJLF��HG��E\�-DDNNR�
+LQWLNND�DQG�3DWULFN�6XSSHV��'RUGUHFKW���������,�VKDOO�QRW�KHUH�FRQVLGHU�$GDPV
V�
VXEVHTXHQW�ZRUN��ZKLFK�GLIIHUV�DW�OHDVW�LQ�HPSKDVLV��

��0RUH�SUHFLVHO\��MXVW�WKH�RQHV�WKDW�VDWLVI\�WKLV�FRQGLWLRQ��IRU�DQ\�SRVLWLYH�(�WKHUH�LV�D�
SRVLWLYH���VXFK�WKDW�LI�DQ\�SUREDELOLW\�IXQFWLRQ�JLYHV�HDFK�SUHPLVH�DQ�DVVHUWDELOLW\�
ZLWKLQ���RI���WKHQ�LW�DOVR�JLYHV�WKH�FRQFOXVLRQ�DQ�DVVHUWDELOLW\�ZLWKLQ�(�RI����
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WKDW�SUHVHUYH�WUXWK�LI�ZH�WDNH�WKH�FRQGLWLRQDOV�DV�WUXWK�IXQFWLRQDO��
$GDPV�KDV�FRQYLQFHG�PH��,�VKDOO�WDNH�LW�DV�HVWDEOLVKHG�WKDW�WKH�

DVVHUWDELOLW\�RI�DQ�RUGLQDU\�LQGLFDWLYH�FRQGLWLRQDO$����&�GRHV�LQGHHG�
JR�E\�WKH�FRQGLWLRQDO�VXEMHFWLYH�SUREDELOLW\�3�&�$���%XW�ZK\"�:K\�
QRW�UDWKHU�E\�WKH�DEVROXWH�SUREDELOLW\�3�$���� &�"�

7KH�PRVW�SOHDVLQJ�H[SODQDWLRQ�ZRXOG�EH�DV�IROORZV��7KH�DVVHUW��
DELOLW\�RI�$��!� &�GRHV�JR�E\3�$� ���&��DIWHU�DOO��LQGLFDWLYH�FRQGLWLRQDOV�
DUH�QRW�H[FHSWLRQDO��%XW�DOVR�LW�JRHV�E\3�&�$���DV�$GDPV�VD\V��IRU�WKH�
PHDQLQJ� RI���� LV�VXFK�DV�WR�JXDUDQWHH� WKDW�3�$� ��� &��DQG�3�&�$��DUH�
DOZD\V�HTXDO��LI�WKH�ODWWHU�LV�GHILQHG���)RU�VKRUW��SUREDELOLWLHV�RI�FRQGL��
WLRQDOV�DUH�FRQGLWLRQDO�SUREDELOLWLHV��7KLV�WKHVLV�KDV�EHHQ�SURSRVHG�E\�
YDULRXV�DXWKRUV���

,I�WKLV�LV�VR��WKHQ�RI�FRXUVH�WKH�RUGLQDU\�LQGLFDWLYH�FRQGLWLRQDO�
$���� &�FDQQRW�EH�WKH�WUXWK�IXQFWLRQDO�FRQGLWLRQDO�$�'�&��3�$�'�&��
DQG�3�&,$��DUH�HTXDO�RQO\�LQ�FHUWDLQ�H[WUHPH�FDVHV��7KH�LQGLFDWLYH�
FRQGLWLRQDO�PXVW�EH�VRPHWKLQJ�HOVH��FDOO�LW�D�SUREDELOLW\�FRQGLWLRQDO��
:H�PD\�RU�PD\�QRW�EH�DEOH�WR�JLYH�WUXWK�FRQGLWLRQV�IRU�SURE��
DELOLW\�FRQGLWLRQDOV��EXW�DW�OHDVW�ZH�PD\�GLVFRYHU�D�JRRG�GHDO�DERXW�
WKHLU�PHDQLQJ�DQG�WKHLU�ORJLF�MXVW�E\�XVLQJ�ZKDW�ZH�NQRZ�DERXW�
FRQGLWLRQDO�SUREDELOLWLHV��
$ODV��WKLV�PRVW�SOHDVLQJ�H[SODQDWLRQ�FDQQRW�EH�ULJKW��:H�VKDOO�VHH�

WKDW�WKHUH�LV�QR�ZD\�WR�LQWHUSUHW�D�FRQGLWLRQDO�FRQQHFWLYH�VR�WKDW��ZLWK�
VXIILFLHQW�JHQHUDOLW\��WKH�SUREDELOLWLHV�RI�FRQGLWLRQDOV�ZLOO�HTXDO�WKH�
DSSURSULDWH�FRQGLWLRQDO�SUREDELOLWLHV��,I�WKHUH�ZHUH��SUREDELOLWLHV�RI�
FRQGLWLRQDOV�FRXOG�VHUYH�DV�OLQNV�WR�HVWDEOLVK�UHODWLRQVKLSV�EHWZHHQ�
WKH�SUREDELOLWLHV�RI�QRQFRQGLWLRQDOV��EXW�WKH�UHODWLRQVKLSV�WKXV�HVWDE��
OLVKHG�WXUQ�RXW�WR�EH�LQFRUUHFW��7KH�TXHVW�IRU�D�SUREDELOLW\�FRQGL��
WLRQDO�LV�IXWLOH��DQG�ZH�PXVW�DGPLW�WKDW�DVVHUWDELOLW\�GRHV�QRW�JR�E\�
DEVROXWH�SUREDELOLW\�LQ�WKH�FDVH�RI�LQGLFDWLYH�FRQGLWLRQDOV��

3UHOLPLQDULHV�

6XSSRVH�ZH�DUH�JLYHQ�DQ�LQWHUSUHWHG�IRUPDO�ODQJXDJH�HTXLSSHG�DW�
OHDVW�ZLWK�WKH�XVXDO� WUXWK�IXQFWLRQDO�FRQQHFWLYHV�DQG� ZLWK�WKH�

��5LFKDUG�-HIIUH\���,I
� �DEVWUDFW���-RXUQDO�RI�3KLORVRSK\�������������SS�����������
%ULDQ�(OOLV���$Q�(SLVWHPRORJLFDO�&RQFHSW�RI�7UXWK���&RQWHPSRUDU\�3KLORVRSK\�LQ�$XV��
WUDOLD��HG��E\�5REHUW�%URZQ�DQG�&��'��5ROOLQV��/RQGRQ�� �������5REHUW�6WDOQDNHU��
�3UREDELOLW\�DQG�&RQGLWLRQDOV���3KLORVRSK\�RI�6FLHQFH�������������SS���������:H�VKDOO�
FRQVLGHU�ODWHU�ZKHWKHU�WR�FRXQW�$GDPV�DV�DQRWKHU�DGKHUHQW�RI�WKH�WKHVLV��
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IXUWKHU�FRQQHFWLYH��$��7KHVH�FRQQHFWLYHV�PD\�EH�XVHG�WR�FRPSRXQG�
DQ\�VHQWHQFHV�LQ�WKH�ODQJXDJH��:H�WKLQN�RI�WKH�LQWHUSUHWDWLRQ�DV�
JLYLQJ�WKH�WUXWK�YDOXH�RI�HYHU\�VHQWHQFH�DW�HYHU\�SRVVLEOH�ZRUOG��7ZR�
VHQWHQFHV�DUH�HTXLYDOHQW�LII�WKH\�DUH�WUXH�DW�H[DFWO\�WKH�VDPH�ZRUOGV��
DQG�LQFRPSDWLEOH�LII�WKHUH�LV�QR�ZRUOG�ZKHUH�ERWK�DUH�WUXH��2QH�
VHQWHQFH�LPSOLHV�DQRWKHU�LII�WKH�VHFRQG�LV�WUXH�DW�HYHU\�ZRUOG�ZKHUH�
WKH�ILUVW�LV�WUXH��$�VHQWHQFH�LV�QHFHVVDU\��SRVVLEOH��RU�LPSRVVLEOH�LII�LW�LV�
WUXH�DW�DOO�ZRUOGV��DW�VRPH��RU�DW�QRQH��:H�PD\�WKLQN�RI�D�SUREDELOLW\�
IXQFWLRQ�3�DV�DQ�DVVLJQPHQW�RI�QXPHULFDO�YDOXHV�WR�DOO�VHQWHQFHV�RI�
WKLV�ODQJXDJH��REH\LQJ�WKHVH�VWDQGDUG�ODZV�RI�SUREDELOLW\��

���� ��"� 3�$�� �� ���
���� LI�$�DQG�%�DUH�HTXLYDOHQW��WKHQ�3�$��  �3�%���
���� LI�$�DQG�%�DUH�LQFRPSDWLEOH��WKHQ�3�$�9�%�� �3�$����3�%���
���� LI�$�LV�QHFHVVDU\��WKHQ�3�$��  � ���

7KH�GHILQLWLRQ�����JLYHV�XV�WKH�PXOWLSOLFDWLRQ�ODZ�IRU�FRQMXQFWLRQV��
:KHQHYHU�3�%�� LV�SRVLWLYH��WKHUH�LV�D�SUREDELOLW\�IXQFWLRQ�3
� VXFK�

WKDW�3
�$�� DOZD\V�HTXDOV�3�$�%���ZH�VD\�WKDW�3
� FRPHV�IURP�3� E\�
FRQGLWLRQDOL]LQJ�RQ�%��$�FODVV�RI�SUREDELOLW\�IXQFWLRQV�LV�FORVHG�XQGHU�
FRQGLWLRQDOL]LQJ�LII�DQ\�SUREDELOLW\�IXQFWLRQ�WKDW�FRPHV�E\�FRQ��
GLWLRQDOL]LQJ�IURP�RQH�LQ�WKH�FODVV�LV�LWVHOI�LQ�WKH�FODVV��
6XSSRVH�WKDW��!�LV�LQWHUSUHWHG�LQ�VXFK�D�ZD\�WKDW��IRU�VRPH�SDUWLFX��

ODU�SUREDELOLW\�IXQFWLRQ�3��DQG�IRU�DQ\�VHQWHQFHV�$�DQG�&��
���� 3�$��� &�� �3�&,$���LI�3�$��LV�SRVLWLYH��

LII�VR��OHW�XV�FDOO��!�D�SUREDELOLW\�FRQGLWLRQDOIRU�3��,II��!� LV�D�SUREDELOLW\�
FRQGLWLRQDO�IRU�HYHU\�SUREDELOLW\�IXQFWLRQ�LQ�VRPH�FODVV�RI�SUREDELO��
LW\�IXQFWLRQV��WKHQ�OHW�XV�FDOO��!� D�SUREDELOLW\�FRQGLWLRQDOIRU�WKH�FODVV��
$QG�LII��!�LV�D�SUREDELOLW\�FRQGLWLRQDO�IRU�DOO�SUREDELOLW\�IXQFWLRQV��VR�
WKDW�����KROGV�IRU�DQ\�3��$��DQG�&��WKHQ�OHW�XV�FDOO��!� D�XQLYHUVDO�
SUREDELOLW\�FRQGLWLRQDO��RU�VLPSO\�D�SUREDELOLW\�FRQGLWLRQDO��
2EVHUYH�WKDW�LI��!�LV�D�XQLYHUVDO�SUREDELOLW\�FRQGLWLRQDO��VR�WKDW�����

KROGV�DOZD\V��WKHQ�����DOVR�KROGV�DOZD\V��
���� 3�$��� &�%�� � 3�&,$%���LI�3�$%��LV�SRVLWLYH��

7R� GHULYH������DSSO\�����WR�WKH�SUREDELOLW\�IXQFWLRQ�3
� WKDW�FRPHV�
IURP�3�E\�FRQGLWLRQDOL]LQJ�RQ�%��VXFK�D�3
�H[LVWV�LI�3�$%��DQG�KHQFH�
DOVR�3�%��DUH�SRVLWLYH��7KHQ�����IROORZV�E\�VHYHUDO�DSSOLFDWLRQV�RI�����
DQG�WKH�HTXDOLW\�EHWZHHQ3
�����DQG3���%��� ,Q�WKH�VDPH�ZD\��LI�!�LV�D�
SUREDELOLW\�FRQGLWLRQDO�IRU�D�FODVV�RI�SUREDELOLW\�IXQFWLRQV��DQG�LI�WKDW�
FODVV�LV�FORVHG�XQGHU�FRQGLWLRQDOL]LQJ��WKHQ�����KROGV�IRU�DQ\�SURED��
ELOLW\�IXQFWLRQ�3�LQ�WKH�FODVV��DQG�IRU�DQ\$�DQG�&���,W�GRHV�QRW�IROORZ��
KRZHYHU��WKDW�LI�����KROGV�IRU�D�SDUWLFXODU�SUREDELOLW\�IXQFWLRQ�3��
WKHQ�����KROGV�IRU�WKH�VDPH�3���
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)LUVW�7ULYLDOLW\�5HVXOW�

6XSSRVH�E\�ZD\�RI�UHGXFWLR�WKDW���� LV�D�XQLYHUVDO�SUREDELOLW\�FRQGL��
WLRQDO��7DNH�DQ\�SUREDELOLW\�IXQFWLRQ�3�DQG�DQ\�VHQWHQFHV�$�DQG�&�
VXFK�WKDW�3�$&��DQG�3�$&��ERWK�DUH�SRVLWLYH��7KHQ�3�$���3�&���DQG�
3�&�� DOVR�DUH�SRVLWLYH��%\�����ZH�KDYH��

���� 3�$� ��� &�� � 3�&�$���
%\������WDNLQJ�%�DV�&�RU�DV�&�DQG�VLPSOLI\LQJ�WKH�ULJKW�KDQG�VLGH��ZH�
KDYH��

���� 3�$� ��� &�&�� � 3�&�$&��  � ���
����� 3�$� ��� &�&�� � 3�&�$&��  � ���

)RU�DQ\�VHQWHQFH�'��ZH�KDYH�WKH�IDPLOLDU�H[SDQVLRQ�E\�FDVHV��
������3�'��  �3�'�&��3�&����3�'�&��3�&���

,Q�SDUWLFXODU��WDNH�'�DV�$���� &��7KHQ�ZH�PD\�VXEVWLWXWH�����������DQG�
�����LQWR������WR�REWDLQ��

����� 3�&�$��  � �,3�&�� �� ��3�&��  � 3�&���
:LWK�WKH�DLG� RI�WKH�VXSSRVHG� SUREDELOLW\�FRQGLWLRQDO��ZH�KDYH�
UHDFKHG�WKH�FRQFOXVLRQ�WKDW�LI�RQO\�3�$&��DQG�3�$&��ERWK�DUH�SRVL��
WLYH��WKHQ�$�DQG�&�DUH�SUREDELOLVWLFDOO\�LQGHSHQGHQW�XQGHU3��7KDW�LV�
DEVXUG��)RU�LQVWDQFH��OHW�3�EH�WKH�VXEMHFWLYH�SUREDELOLW\�IXQFWLRQ�RI�
VRPHRQH�DERXW�WR�WKURZ�ZKDW�KH�WDNHV�WR�EH�D�IDLU�GLH��OHW$�PHDQ�WKDW�
DQ�HYHQ�QXPEHU�FRPHV�XS��DQG�OHW�&�PHDQ�WKDW�WKH�VL[�FRPHV�XS��
3�$&��DQG�3�$&��DUH�SRVLWLYH��%XW��FRQWUD������3�&�$��LV�����DQG3�&��
LV������$�DQG�&�DUH�QRW�LQGHSHQGHQW��0RUH�JHQHUDOO\��OHW�&��'��DQG�(�
EH�SRVVLEOH�EXW�SDLUZLVH�LQFRPSDWLEOH��7KHUH�DUH�SUREDELOLW\�IXQF��
WLRQV�WKDW�DVVLJQ�SRVLWLYH�SUREDELOLW\�WR�DOO�WKUHH��OHW�3�EH�DQ\�VXFK��
/HW�$�EH�WKH�GLVMXQFWLRQ�&�9'�� 7KHQ�3�$&��DQG�3�$&��DUH�SRVLWLYH�
EXW�3�&�$��DQG�3�&�� DUH�XQHTXDO��
2XU�VXSSRVLWLRQ�WKDW���� LV�D�XQLYHUVDO�SUREDELOLW\�FRQGLWLRQDO�KDV�

OHG�WR�DEVXUGLW\��EXW�QRW�TXLWH�WR�FRQWUDGLFWLRQ��,I�WKH�JLYHQ�ODQJXDJH�
ZHUH�VXIILFLHQWO\�ZHDN�LQ�H[SUHVVLYH�SRZHU��WKHQ�RXU�FRQFOXVLRQ�
PLJKW�EH�XQREMHFWLRQDEOH��7KHUH�PLJKW�QRW�H[LVW�DQ\�WKUHH�SRVVLEOH�
EXW�SDLUZLVH�LQFRPSDWLEOH�VHQWHQFHV�WR�SURYLGH�D�FRXQWHUH[DPSOH�WR�
LW��)RU�DOO�,�KDYH�VDLG��VXFK�D�ZHDN�ODQJXDJH�PLJKW�EH�HTXLSSHG�ZLWK�D�
XQLYHUVDO�SUREDELOLW\�FRQGLWLRQDO��,QGHHG��FRQVLGHU�WKH�H[WUHPH�FDVH�
RI�D�ODQJXDJH�LQ�ZKLFK�WKHUH�DUH�QRQH�EXW�QHFHVVDU\�VHQWHQFHV�DQG�
LPSRVVLEOH�RQHV��)RU�WKLV�YHU\�WULYLDO�ODQJXDJH��WKH�WUXWK�IXQFWLRQDO�
FRQGLWLRQDO�LWVHOI�LV�D�XQLYHUVDO�SUREDELOLW\�FRQGLWLRQDO��
,I�DQ�LQWHUSUHWHG�ODQJXDJH�FDQQRW�SURYLGH�WKUHH�SRVVLEOH�EXW�

SDLUZLVH�LQFRPSDWLEOH�VHQWHQFHV��WKHQ�ZH�PD\�MXVWO\�FDOO�LW�D�WULYLDO�
ODQJXDJH��:H�KDYH�SURYHG�WKLV�WKHRUHP��DQ\�ODQJXDJH�KDYLQJ�D�XQLYHU��
VDO�SUREDELOLW\�FRQGLWLRQDO�LV�D�WULYLDO�ODQJXDJH��
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6HFRQG�7ULYLDOLW\�5HVXOW�

6LQFH�RXU�ODQJXDJH�LV�QRW�D�WULYLDO�RQH��RXU�LQGLFDWLYH�FRQGLWLRQDO�
PXVW�QRW�EH�D�XQLYHUVDO�SUREDELOLW\�FRQGLWLRQDO��%XW�DOO�LV�QRW�\HW�ORVW�
IRU�WKH�WKHVLV�WKDW�SUREDELOLWLHV�RI�FRQGLWLRQDOV�DUH�FRQGLWLRQDO�SURE��
DELOLWLHV��$�PXFK�OHVV�WKDQ�XQLYHUVDO�SUREDELOLW\�FRQGLWLRQDO�PLJKW�EH�
JRRG�HQRXJK��2XU�WDVN��DIWHU�DOO��FRQFHUQV�VXEMHFWLYH�SUREDELOLW\��
SUREDELOLW\�IXQFWLRQV�XVHG�WR�UHSUHVHQW�SHRSOH
V�V\VWHPV�RI�EHOLHIV��
:H�QHHG�QRW�DVVXPH��DQG�LQGHHG�LW�VHHPV�UDWKHU�LPSODXVLEOH��WKDW�
DQ\�SUREDELOLW\�IXQFWLRQ�ZKDWHYHU�UHSUHVHQWV�D�V\VWHP�RI�EHOLHIV�WKDW�
LW�LV�SRVVLEOH�IRU�VRPHRQH�WR�KDYH��:H�PLJKW�VHW�DVLGH�WKRVH�SUREDELO��
LW\�IXQFWLRQV�WKDW�GR�QRW��,I�RXU�LQGLFDWLYH�FRQGLWLRQDO�ZHUH�D�SURED��
ELOLW\�FRQGLWLRQDO�IRU�D�OLPLWHG�FODVV�RI�SUREDELOLW\�IXQFWLRQV��DQG�LI�
WKDW�FODVV�ZHUH�LQFOXVLYH�HQRXJK�WR�FRQWDLQ�DQ\�SUREDELOLW\�IXQFWLRQ�
WKDW�PLJKW�HYHU�UHSUHVHQW�D�VSHDNHU
V�V\VWHP�RI�EHOLHIV��WKDW�ZRXOG�
VXIILFH�WR�H[SODLQ�ZK\�DVVHUWDELOLW\�RI�LQGLFDWLYH�FRQGLWLRQDOV�JRHV�E\�
FRQGLWLRQDO�VXEMHFWLYH�SUREDELOLW\��

2QFH�ZH�JLYH�XS�RQ�XQLYHUVDOLW\��LW�PD\�EH�HQFRXUDJLQJ�WR�ILQG�
WKDW�SUREDELOLW\�FRQGLWLRQDOV�IRU�SDUWLFXODU�SUREDELOLW\�IXQFWLRQV��DW�
OHDVW��FRPPRQO\�GR�H[LVW��*LYHQ�D�SUREDELOLW\�IXQFWLRQ�3��ZH�PD\�EH�
DEOH�WR�WDLORU�WKH�LQWHUSUHWDWLRQ�RI���� WR�ILW���6XSSRVH�WKDW�IRU�DQ\�$�
DQG�&�WKHUH�LV�VRPH�%�VXFK�WKDW�3�%�$��DQG�3�&�$��DUH�HTXDO�LI�ERWK�
GHILQHG��WKLV�VKRXOG�EH�D�VDIH�DVVXPSWLRQ�ZKHQ�3� LV�D�SUREDELOLW\�
IXQFWLRQ�ULFK�HQRXJK�WR�UHSUHVHQW�VRPHRQH
V�V\VWHP�RI�EHOLHIV��,I�IRU�
DQ\�$�DQG�&�ZH�DUELWUDULO\�FKRRVH�VXFK�D�%� DQG� OHW�$���� &�EH�
LQWHUSUHWHG�DV�HTXLYDOHQW�WR$&�9$%��WKHQ���� LV�D�SUREDELOLW\�FRQGL��
WLRQDO�IRU�3��%XW�VXFK�SLHFHPHDO�WDLORULQJ�GRHV�QRW�\HW�SURYLGH�DOO�
WKDW�ZH�ZDQW��(YHQ�LI�WKHUH�LV�D�SUREDELOLW\�FRQGLWLRQDO�IRU�HDFK�
SUREDELOLW\�IXQFWLRQ�LQ�D�FODVV��LW�GRHV�QRW�IROORZ�WKDW�WKHUH�LV�RQH��
SUREDELOLW\�FRQGLWLRQDO�IRU�WKH�HQWLUH�FODVV��'LIIHUHQW�PHPEHUV�RI�WKH�
FODVV�PLJKW�UHTXLUH�GLIIHUHQW�LQWHUSUHWDWLRQV�RI���� WR�PDNH�WKH�SURE��
DELOLWLHV�RI�FRQGLWLRQDOV�DQG�WKH�FRQGLWLRQDO�SUREDELOLWLHV�FRPH�RXW�
HTXDO�� %XW�SUHVXPDEO\�RXU�LQGLFDWLYH�FRQGLWLRQDO�KDV�D�IL[HG�LQ��
WHUSUHWDWLRQ��WKH�VDPH�IRU�VSHDNHUV�ZLWK�GLIIHUHQW�EHOLHIV��DQG�IRU�
RQH�VSHDNHU�EHIRUH�DQG�DIWHU�D�FKDQJH�LQ�KLV�EHOLHIV��(OVH�KRZ�DUH�
GLVDJUHHPHQWV�DERXW�D�FRQGLWLRQDO�SRVVLEOH��RU�FKDQJHV�RI�PLQG"�

��,�DP�LQGHEWHG�WR�%DV�YDQ�)UDDVVHQ�IRU�WKLV�REVHUYDWLRQ��+H�KDV�DOVR�VKRZQ�WKDW�E\�
MXGLFLRXV�VHOHFWLRQ�RI�WKH�%
V�ZH�FDQ�JLYH��� VRPH�IXUWKHU�SURSHUWLHV�WKDW�PLJKW�VHHP�
DSSURSULDWH�WR�D�FRQGLWLRQDO�FRQQHFWLYH��6HH� %DV�YDQ�)UDDVVHQ���3UREDELOLWLHV�RI�
&RQGLWLRQDOV���)RXQGDWLRQV�RI�3UREDELOLW\�DQG�6WDWLVWLV��HG��E\�:��+DUSHU�DQG�&��$��
+RRNHU��'RUGUHFKW��IRUWKFRPLQJ�LQ������RU��������
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2XU�TXHVWLRQ��WKHUHIRUH��LV�ZKHWKHU�WKH�LQGLFDWLYH�FRQGLWLRQDO�PLJKW�
KDYH�RQH�IL[HG�LQWHUSUHWDWLRQ�WKDW�PDNHV�LW�D�SUREDELOLW\�FRQGLWLRQDO�
IRU�WKH�HQWLUH�FODVV�RI�DOO�WKRVH�SUREDELOLW\�IXQFWLRQV�WKDW�UHSUHVHQW�
SRVVLEOH�V\VWHPV�RI�EHOLHIV��
7KLV� FODVV��ZH�PD\�UHDVRQDEO\�DVVXPH��LV�FORVHG�XQGHU�FRQ��

GLWLRQDOL]LQJ��5DWLRQDO�FKDQJH�RI�EHOLHI�QHYHU�FDQ�WDNH�DQ\RQH�WR�D�
VXEMHFWLYH�SUREDELOLW\�IXQFWLRQ�RXWVLGH�WKH�FODVV��DQG�WKHUH�DUH�JRRG�
UHDVRQV�ZK\�WKH�FKDQJH�RI�EHOLHI�WKDW�UHVXOWV�IURP�FRPLQJ�WR�NQRZ�
DQ�LWHP�RI�QHZ�HYLGHQFH�VKRXOG�WDNH�SODFH�E\�FRQGLWLRQDOL]LQJ�RQ�
ZKDW�ZDV�OHDUQHG���
6XSSRVH�E\�ZD\�RI�UHGXFWLR�WKDW���� LV�D�SUREDELOLW\�FRQGLWLRQDO�IRU�D�

FODVV�RI�SUREDELOLW\�IXQFWLRQV��DQG�WKDW�WKH�FODVV�LV�FORVHG�XQGHU�
FRQGLWLRQDOL]LQJ��7KH�DUJXPHQW�SURFHHGV�PXFK�DV�EHIRUH��7DNH�DQ\�
SUREDELOLW\�IXQFWLRQ�3�LQ�WKH�FODVV�DQG�DQ\�VHQWHQFHV�$�DQG�&�VXFK�
WKDW�3�$&��DQG�3�$&��DUH�SRVLWLYH��$JDLQ�ZH�KDYH�����DQG�KHQFH������
����DQG�KHQFH�����DQG������� ����� DQG�KHQFH�E\�VXEVWLWXWLRQ�������
3�&�$��DQG�3�&��PXVW�EH�HTXDO��%XW�LI�ZH�WDNH�WKUHH�SDLUZLVH�LQFRP��
SDWLEOH�VHQWHQFHV�&��'��DQG�(�VXFK�WKDW�3�&���3�'�� DQG�3�(�� DUH�DOO�
SRVLWLYH�DQG�LI�ZH�WDNH�$�DV�WKH�GLVMXQFWLRQ�&�9'�� WKHQ�3�$&��DQG�
3�$&��DUH�SRVLWLYH�EXW�3�&�$��DQG�3�&�� DUH�XQHTXDO��6R�WKHUH�DUH�QR�
VXFK�WKUHH�VHQWHQFHV��)XUWKHU��3�KDV�DW�PRVW�IRXU�GLIIHUHQW�YDOXHV��
(OVH�WKHUH�ZRXOG�EH�WZR�GLIIHUHQW�YDOXHV�RI�3���[�DQG�\��VWULFWO\�
LQWHUPHGLDWH�EHWZHHQ���DQG���DQG�VXFK�WKDW�[���\�,� ���%XW�WKHQ�LI�
3�)��  � [�DQG�3�*��  � \�LW�IROORZV�WKDW�DW�OHDVW�WKUHH�RI�3�)*���
3�)*���3�)*��� DQG�3�)*�� DUH�SRVLWLYH��ZKLFK�ZH�KDYH�VHHQ�WR�EH�
LPSRVVLEOH��
,I�D�SUREDELOLW\�IXQFWLRQ�QHYHU�DVVLJQV�SRVLWLYH�SUREDELOLW\�WR�PRUH�

WKDQ�WZR�LQFRPSDWLEOH�DOWHUQDWLYHV��DQG� KHQFH�LV�DW�PRVW�IRXU��
YDOXHG��WKHQ�ZH�PD\�FDOO�LW�D�WULYLDO�SUREDELOLW\�IXQFWLRQ��:H�KDYH�
SURYHG�WKLV�WKHRUHP��LI�D�FODVV�RI�SUREDELOLW\�IXQFWLRQV�LV�FORVHG�XQGHU�
FRQGLWLRQDOL]LQJ��WKHQ�WKHUH�FDQ�EH�QR�SUREDELOLW\�FRQGLWLRQDO�IRU�WKDW�FODVV�
XQOHVV�WKH�FODVV�FRQVLVWV�HQWLUHO\�RI�WULYLDO�SUREDELOLW\�IXQFWLRQV��6LQFH�VRPH�
SUREDELOLW\�IXQFWLRQV�WKDW�UHSUHVHQW�SRVVLEOH�V\VWHPV�RI�EHOLHI�DUH�
QRW�WULYLDO��RXU�LQGLFDWLYH�FRQGLWLRQDO�LV�QRW�D�SUREDELOLW\�FRQGLWLRQDO�
IRU�WKH�FODVV�RI�DOO�VXFK�SUREDELOLW\�IXQFWLRQV��:KDWHYHU�LW�PD\�PHDQ��
LW�FDQQRW�SRVVLEO\�KDYH�D�PHDQLQJ�VXFK�DV�WR�JXDUDQWHH��IRU�DOO�
SRVVLEOH�VXEMHFWLYH�SUREDELOLW\�IXQFWLRQV�DW�RQFH��WKDW�WKH�SURE��
DELOLWLHV�RI�FRQGLWLRQDOV�HTXDO�WKH�FRUUHVSRQGLQJ�FRQGLWLRQDO�SURE��

��7KHVH�UHDVRQV�PD\�EH�IRXQG�LQ�3DXO�7HOOHU���&RQGLWLRQDOL]DWLRQ�DQG�2EVHUYD��
WLRQ���6\QWKHVH�������������SS�����������
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DELOLWLHV��7KHVH�LV�QR�VXFK�PHDQLQJ�WR�EH�KDG��:H�VKDOO�KDYH�WR�JUDQW�
WKDW�WKH�DVVHUWDELOLW\�RI�LQGLFDWLYH�FRQGLWLRQDOV�GRHV�QRW�JR�E\�DEVR��
OXWH�SUREDELOLW\��DQG�VHHN�HOVHZKHUH�IRU�DQ�H[SODQDWLRQ�RI�WKH�IDFW�
WKDW�LW�JRHV�E\�FRQGLWLRQDO�SUREDELOLW\�LQVWHDG��

7KH�,QGLFDWLYH�&RQGLWLRQDO�DV�1RQ�7UXWK�9DOXHG�

$VVHUWDELOLW\�JRHV�LQ�JHQHUDO�E\�SUREDELOLW\�EHFDXVH�SUREDELOLW\�LV�
SUREDELOLW\�RI�WUXWK�DQG�WKH�VSHDNHU�ZDQWV�WR�EH�WUXWKIXO��,I�WKLV�LV�QRW�
VR�IRU�LQGLFDWLYH�FRQGLWLRQDOV��SHUKDSV�WKH�UHDVRQ�LV�WKDW�WKH\�KDYH�QR�
WUXWK�YDOXHV��QR�WUXWK�FRQGLWLRQV��DQG�QR�SUREDELOLWLHV�RI�WUXWK��
3HUKDSV�WKH\�DUH�JRYHUQHG�QRW�E\�D�VHPDQWLF�UXOH�RI�WUXWK�EXW�E\�D�
UXOH�RI�DVVHUWDELOLW\��
:H�PLJKW�UHDVRQDEO\�WDNH�LW�DV�WKH�JRDO�RI�VHPDQWLFV�WR�VSHFLI\�RXU�

SUHYDLOLQJ�UXOHV�RI�DVVHUWDELOLW\��0RVW�RI�WKH�WLPH��WR�EH�VXUH��WKDW�FDQ�
EHVW�EH�GRQH�E\�JLYLQJ�WUXWK�FRQGLWLRQV�SOXV�WKH�JHQHUDO�UXOH�WKDW�
VSHDNHUV�VKRXOG�WU\�WR�EH�WUXWKIXO��RU�LQ�RWKHU�ZRUGV�WKDW�DVVHUWDELOLW\�
JRHV�E\�SUREDELOLW\�RI�WUXWK��%XW�VRPHWLPHV�WKH�MRE�PLJKW�EHWWHU�EH�
GRQH�DQRWKHU�ZD\��IRU�LQVWDQFH��E\�JLYLQJ�WUXWK�FRQGLWLRQV�IRU�DQ��
WHFHGHQWV�DQG�IRU�FRQVHTXHQWV��EXW�QRW�IRU�ZKROH�FRQGLWLRQDOV��SOXV�
WKH�VSHFLDO�UXOH�WKDW�WKH�DVVHUWDELOLW\�RI�DQ�LQGLFDWLYH�FRQGLWLRQDO�JRHV�
E\�WKH�FRQGLWLRQDO�VXEMHFWLYH�SUREDELOLW\�RI�WKH�FRQVHTXHQW�JLYHQ�WKH�
DQWHFHGHQW��:K\�QRW"�:H�DUH�VXUHO\�IUHH�WR�LQVWLWXWH�D�QHZ�VHQWHQFH�
IRUP��ZLWKRXW�WUXWK�FRQGLWLRQV��WR�EH�XVHG�IRU�PDNLQJ�LW�NQRZQ�WKDW�
FHUWDLQ�RI�RQH
V�FRQGLWLRQDO�VXEMHFWLYH�SUREDELOLWLHV�DUH�FORVH�WR����%XW�
WKHQ�LW�VKRXOG�EH�QR�VXUSULVH�LI�ZH�WXUQ�RXW�WR�KDYH�VXFK�D�GHYLFH�
DOUHDG\��
$GDPV�KLPVHOI�VHHPV�WR�IDYRU�WKLV�K\SRWKHVLV�DERXW�WKH�VHPDQWLFV�

RI�LQGLFDWLYH�FRQGLWLRQDOV���+H�DGYLVHV�XV��DW�DQ\�UDWH��WR�VHW�DVLGH�
TXHVWLRQV�DERXW�WKHLU�WUXWK�DQG�WR�FRQFHQWUDWH�LQVWHDG�RQ�WKHLU�
DVVHUWDELOLW\��7KHUH�LV�RQH�FRPSOLFDWLRQ��$GDPV�GRHV�VD\�WKDW�FRQGL��
WLRQDO�SUREDELOLWLHV�DUH�SUREDELOLWLHV�RI�FRQGLWLRQDOV��1HYHUWKHOHVV�KH�
GRHV�QRW�PHDQ�E\�WKLV�WKDW�WKH�LQGLFDWLYH�FRQGLWLRQDO�LV�ZKDW�,�KDYH�
KHUH�FDOOHG�D�SUREDELOLW\�FRQGLWLRQDO��IRU�KH�GRHV�QRW�FODLP�WKDW�WKH�
VR�FDOOHG��SUREDELOLWLHV��RI�FRQGLWLRQDOV�DUH�SUREDELOLWLHV�RI�WUXWK��
DQG�QHLWKHU�GRHV�KH�FODLP�WKDW�WKH\�REH\�WKH�VWDQGDUG�ODZV�RI�
SUREDELOLW\��7KH\�DUH�SUREDELOLWLHV�RQO\�LQ�QDPH��$GDPV
V�SRVLWLRQ�LV�
WKHUHIRUH�LQYXOQHUDEOH�WR�P\�WULYLDOLW\�UHVXOWV��ZKLFK�ZHUH�SURYHG�E\�

��7KH� /RJLF�RI�&RQGLWLRQDOV���
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DSSO\LQJ�VWDQGDUG�ODZV�RI�SUREDELOLW\�WR�WKH�SUREDELOLWLHV�RI�FRQGL��
WLRQDOV��
:RXOG�LW�PDNH�VHQVH�WR�VXSSRVH�WKDW�LQGLFDWLYH�FRQGLWLRQDOV�GR�QRW�

KDYH�WUXWK�YDOXHV��WUXWK�FRQGLWLRQV��RU�SUREDELOLWLHV�RI�WUXWK��EXW�WKDW�
WKH\�GR�KDYH�SUREDELOLWLHV�WKDW�REH\�WKH�VWDQGDUG�ODZV"�<HV��EXW�RQO\�
LI�ZH�ILUVW�UHVWDWH�WKRVH�ODZV�WR�JHW�ULG�RI�DOO�PHQWLRQ�RI�WUXWK��:H�
PXVW�FRQWLQXH�WR�SHUPLW�XQUHVWULFWHG�FRPSRXQGLQJ�RI�VHQWHQFHV�E\�
PHDQV�RI�WKH�XVXDO�FRQQHFWLYHV��VR�WKDW�WKH�GRPDLQ�RI�RXU�SUREDELOLW\�
IXQFWLRQV�ZLOO�EH�D�%RROHDQ�DOJHEUD��DV�LV�VWDQGDUGO\�UHTXLUHG���EXW�
ZH�FDQ�QR�ORQJHU�DVVXPH�WKDW�WKHVH�FRQQHFWLYHV�DOZD\V�KDYH�WKHLU�
XVXDO�WUXWK�IXQFWLRQDO�LQWHUSUHWDWLRQV��VLQFH�WUXWK�IXQFWLRQDO�FRP��
SRXQGLQJ�RI�QRQ�WUXWK�YDOXHG�VHQWHQFHV�PDNHV�QR�VHQVH��,QVWHDG�
ZH�PXVW�FKRRVH�VRPH�GHGXFWLYH�V\VWHP�DQ\�VWDQGDUG�IRUPDOL]D��
WLRQ�RI�VHQWHQWLDO�ORJLF�ZLOO�GR�DQG� FKDUDFWHUL]H�WKH�XVXDO�FRQQHF��
WLYHV�E\�WKHLU�GHGXFWLYH�UROH�LQ�WKLV�V\VWHP��:H�PXVW�UHSODFH�PHQWLRQ�
RI�HTXLYDOHQFH��LQFRPSDWLELOLW\��DQG�QHFHVVLW\�LQ�ODZV�����WKURXJK�����
E\�PHQWLRQ�RI�WKHLU�V\QWDFWLF�VXEVWLWXWHV�LQ�WKH�FKRVHQ�V\VWHP��
LQWHU�GHGXFLELOLW\��GHGXFWLYH�LQFRQVLVWHQF\��DQG�GHGXFLELOLW\��,Q�WKLV�
ZD\�ZH�FRXOG�GHVFULEH�WKH�SUREDELOLW\�IXQFWLRQV�IRU�RXU�ODQJXDJH�
ZLWKRXW�DVVXPLQJ�WKDW�DOO�SUREDELOLWLHV�RI�VHQWHQFHV��RU�HYHQ�DQ\�RI�
WKHP��DUH�SUREDELOLWLHV�GI�WUXWK��:H�FRXOG�VWLOO�KROG�WKDW�DVVHUWDELOLW\�
JRHV�LQ�PRVW�FDVHV�E\�SUREDELOLW\��WKRXJK�ZH�FRXOG�QR�ORQJHU�UHVWDWH�
WKLV�DV�D�UXOH�WKDW�VSHDNHUV�VKRXOG�WU\�WR�WHOO�WKH�WUXWK��
0HUHO\�WR�GHQ\�WKDW�SUREDELOLWLHV�RI�FRQGLWLRQDOV�DUH�SUREDELOLWLHV�

RI�WUXWK��ZKLOH�UHWDLQLQJ�DOO�WKH�VWDQGDUG�ODZV�RI�SUREDELOLW\�LQ�
VXLWDEO\�DGDSWHG�IRUP��ZRXOG�QRW�\HW�PDNH�LW�VDIH�WR�UHYLYH�WKH�WKHVLV�
WKDW�SUREDELOLWLHV�RI�FRQGLWLRQDOV�DUH�FRQGLWLRQDO�SUREDELOLWLHV��,W�ZDV�
QRW�WKH�FRQQHFWLRQ�EHWZHHQ�WUXWK�DQG�SUREDELOLW\�WKDW�OHG�WR�P\�
WULYLDOLW\�UHVXOWV��EXW�RQO\�WKH�DSSOLFDWLRQ�RI�VWDQGDUG�SUREDELOLW\�
WKHRU\�WR�WKH�SUREDELOLWLHV�RI�FRQGLWLRQDOV��7KH�SURRIV�FRXOG�MXVW�DV�
ZHOO�KDYH�XVHG�YHUVLRQV�RI�WKH�ODZV�WKDW�PHQWLRQHG�GHGXFLELOLW\�
LQVWHDG�RI�WUXWK��:KRHYHU�VWLOO�ZDQWV�WR�VD\�WKDW�SUREDELOLWLHV�RI�
FRQGLWLRQDOV�DUH�FRQGLWLRQDO�SUREDELOLWLHV�KDG�EHWWHU�DOVR�HPSOR\�D�
QRQVWDQGDUG�FDOFXOXV�RI��SUREDELOLWLHV���+H� PLJKW�GURS�WKH�UH��
TXLUHPHQW�WKDW�WKH�GRPDLQ�RI�D�SUREDELOLW\�IXQFWLRQ�LV�D�%RROHDQ�
DOJHEUD��LQ�RUGHU�WR�H[FOXGH�FRQMXQFWLRQV�ZLWK�FRQGLWLRQDO�FRQMXQFWV�
IURP�WKH�ODQJXDJH��2U�KH�PLJKW�LQVWHDG�OLPLW������WKH�ODZY�RI�DGGLWLY��
LW\��UHIXVLQJ�WR�DSSO\�LW�ZKHQ�WKH�GLVMXQFWV�$�DQG�%�FRQWDLQ�FRQGL��
WLRQDO�FRQMXQFWV��(LWKHU�PDQHXYHU�ZRXOG�EORFN�P\�SURRIV��%XW�LI�LW�
EH�JUDQWHG�WKDW�WKH��SUREDELOLWLHV��RI�FRQGLWLRQDOV�GR�QRW�REH\�WKH�
VWDQGDUG�ODZV��,�GR�QRW�VHH�ZKDW�LV�WR�EH�JDLQHG�E\�LQVLVWLQJ�RQ�FDOOLQJ�
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WKHP��SUREDELOLWLHV���,W�VHHPV�WR�PH�WKDW�D�SRVLWLRQ�OLNH�$GDPV
V�
PLJKW�EHVW�EH�H[SUHVVHG�E\�VD\LQJ�WKDW�LQGLFDWLYH�FRQGLWLRQDOV�KDYH�
QHLWKHU�WUXWK�YDOXHV�QRU�SUREDELOLWLHV��DQG�E\�LQWURGXFLQJ�VRPH�
QHXWUDO�WHUP�VXFK�DV��DVVHUWDELOLW\��RU��YDOXH��ZKLFK�GHQRWHV�WKH�
SUREDELOLW\�RI�WUXWK�LQ�WKH�FDVH�RI�QRQFRQGLWLRQDOV�DQG�WKH�DSSURSUL��
DWH�FRQGLWLRQDO�SUREDELOLW\�LQ�WKH�FDVH�RI�LQGLFDWLYH�FRQGLWLRQDOV��
,�KDYH�QR�FRQFOXVLYH�REMHFWLRQ�WR�WKH�K\SRWKHVLV�WKDW�LQGLFDWLYH�

FRQGLWLRQDOV�DUH�QRQ�WUXWK�YDOXHG�VHQWHQFHV��JRYHUQHG�E\�D�VSHFLDO�
UXOH�RI�DVVHUWDELOLW\�WKDW�GRHV�QRW�LQYROYH�WKHLU�QRQH[LVWHQW�SURE��
DELOLWLHV�RI�WUXWK��,�KDYH�DQ�LQFRQFOXVLYH�REMHFWLRQ��KRZHYHU��WKH�
K\SRWKHVLV�UHTXLUHV�WRR�PXFK�RI�D�IUHVK�VWDUW��,W�EXUGHQV�XV�ZLWK�WRR�
PXFK�ZRUN�VWLOO�WR�EH�GRQH��DQG�ZDVWHV�WRR�PXFK�WKDW�KDV�EHHQ�GRQH�
DOUHDG\��6R� IDU��ZH�KDYH�QRWKLQJ�EXW�D�UXOH�RI�DVVHUWDELOLW\�IRU�
FRQGLWLRQDOV�ZLWK�WUXWK�YDOXHG�DQWHFHGHQWV�DQG�FRQVHTXHQWV��%XW�
ZKDW�DERXW�FRPSRXQG�VHQWHQFHV�WKDW�KDYH�VXFK�FRQGLWLRQDOV�DV�
FRQVWLWXHQWV"�:H�WKLQN�ZH�NQRZ�KRZ�WKH�WUXWK�FRQGLWLRQV�IRU�FRP��
SRXQG�VHQWHQFHV�RI�YDULRXV�NLQGV�DUH�GHWHUPLQHG�E\�WKH�WUXWK�FRQGL��
WLRQV�RI�FRQVWLWXHQW�VXEVHQWHQFHV��EXW�WKLV�NQRZOHGJH�ZRXOG�EH�
XVHOHVV�LI�DQ\�RI�WKRVH�VXEVHQWHQFHV�ODFNHG�WUXWK�FRQGLWLRQV��(LWKHU�
ZH�QHHG�QHZ�VHPDQWLF�UXOHV�IRU�PDQ\�IDPLOLDU�FRQQHFWLYHV�DQG�
RSHUDWRUV�ZKHQ�DSSOLHG�WR�LQGLFDWLYH�FRQGLWLRQDOV�SHUKDSV� UXOHV�
RI�WUXWK��SHUKDSV�VSHFLDO�UXOHV�RI�DVVHUWDELOLW\�OLNH�WKH�UXOH�IRU�FRQGL��
WLRQDOV�WKHPVHOYHV�RU� HOVH�ZH�QHHG�WR�H[SODLQ�DZD\�DOO�VHHPLQJ�
H[DPSOHV�RI�FRPSRXQG�VHQWHQFHV�ZLWK�FRQGLWLRQDO�FRQVWLWXHQWV��

7KH�,QGLFDWLYH�&RQGLWLRQDO�DV�7UXWK�)XQFWLRQDO�

)RUWXQDWHO\�D�PRUH�FRQVHUYDWLYH�K\SRWKHVLV�LV�DW�KDQG��+��3��*ULFH�
KDV�JLYHQ�DQ�HOHJDQW�H[SODQDWLRQ�RI�VRPH�TXDOLWDWLYH�UXOHV�JRYHUQLQJ�
WKH�DVVHUWDELOLW\�RI�LQGLFDWLYH�FRQGLWLRQDOV���,W�WXUQV�RXW�WKDW�D�TXDQ��
WLWDWLYH�K\SRWKHVLV�EDVHG�RQ�*ULFH
V�LGHDV�JLYHV�XV�MXVW�ZKDW�ZH�ZDQW��
WKH�UXOH�WKDW�DVVHUWDELOLW\�JRHV�E\�FRQGLWLRQDO�VXEMHFWLYH�SUREDELOLW\��
$FFRUGLQJ�WR�*ULFH��LQGLFDWLYH�FRQGLWLRQDOV�GR�KDYH�WUXWK�YDOXHV��

WUXWK�FRQGLWLRQV��DQG�SUREDELOLWLHV�RI�WUXWK��,Q�IDFW��WKH�LQGLFDWLYH�
FRQGLWLRQDO�$���� &�LV�VLPSO\�WKH�WUXWK�IXQFWLRQDO�FRQGLWLRQDO�$�'�&��
%XW�WKH�DVVHUWDELOLW\�RI�WKLV�WUXWK�IXQFWLRQDO�FRQGLWLRQDO�GRHV�QRW�JR�
MXVW�E\�3�$�'�&���LWV�VXEMHFWLYH�SUREDELOLW\�RI�WUXWK��,W�JRHV�E\�WKH�

�+�� 3��*ULFH���/RJLF�DQG�&RQYHUVDWLRQ���7KH�:LOOLDP�-DPHV�/HFWXUHV��JLYHQ�DW�
+DUYDUG�8QLYHUVLW\�LQ�������
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UHVXOWDQW�RI�WKDW�DQG�VRPHWKLQJ�HOVH��
,W�PD\�KDSSHQ�WKDW�D�VSHDNHU�EHOLHYHV�D�WUXWK�IXQFWLRQDO�FRQGL��

WLRQDO�WR�EH�WUXH��\HW�KH�RXJKW�QRW�WR�DVVHUW�LW��,WV�DVVHUWDELOLW\�PLJKW�
EH�GLPLQLVKHG�IRU�YDULRXV�UHDVRQV��EXW�OHW�XV�FRQVLGHU�RQH�LQ�SDUWLFX��
ODU��7KH�VSHDNHU�RXJKW�QRW�WR�DVVHUW�WKH�FRQGLWLRQDO�LI�KH�EHOLHYHV�LW�WR�
EH�WUXH�SUHGRPLQDQWO\�EHFDXVH�KH�EHOLHYHV�LWV�DQWHFHGHQW�WR�EH�IDOVH��
VR�WKDW�LWV�SUREDELOLW\�RI�WUXWK�FRQVLVWV�PRVWO\�RI�LWV�SUREDELOLW\�RI�
YDFXRXV�WUXWK��,Q�WKLV�VLWXDWLRQ��ZK\�DVVHUW�WKH�FRQGLWLRQDO�LQVWHDG�RI�
GHQ\LQJ�WKH�DQWHFHGHQW"�,W�LV�SRLQWOHVV�WR�GR�VR��$QG�LI�LW�LV�SRLQWOHVV��
WKHQ�DOVR�LW�LV�ZRUVH�WKDQ�SRLQWOHVV��LW�LV�PLVOHDGLQJ��7KH� KHDUHU��
WUXVWLQJ�WKH�VSHDNHU�QRW�WR�DVVHUW�SRLQWOHVVO\��ZLOO�DVVXPH�WKDW�KH�KDV�
QRW�GRQH�VR��7KH�KHDUHU�PD\�WKHQ�ZURQJO\�LQIHU�WKDW�WKH�VSHDNHU�KDV�
DGGLWLRQDO�UHDVRQ�WR�EHOLHYH�WKDW�WKH�FRQGLWLRQDO�LV�WUXH��RYHU�DQG�
DERYH�KLV�GLVEHOLHI�LQ�WKH�DQWHFHGHQW��

7KLV�FRQVLGHUDWLRQ�GHWUDFWV�IURP�WKH�DVVHUWDELOLW\�RI�$�'�&�WR�WKH�
H[WHQW�WKDW�ERWK�RI�WZR�FRQGLWLRQV�KROG��ILUVW��WKDW�WKH�SUREDELOLW\�
3�$�� RI�YDFXLW\�LV�KLJK��DQG�VHFRQG��WKDW�WKH�SUREDELOLW\�3�&$��RI�
IDOVLW\�LV�D�ODUJH�IUDFWLRQ�RI�WKH�WRWDO�SUREDELOLW\�3�$��RI�QRQ�YDFXLW\��
7KH�SURGXFW�

����� 3�$����3�&$��3�$���
RI�WKH�GHJUHHV�WR�ZKLFK�WKH�WZR�FRQGLWLRQV�DUH�PHW�LV�WKHUHIRUH�D�
VXLWDEOH�PHDVXUH�RI�GLPLQXWLRQ�RI�DVVHUWDELOLW\��7DNLQJ�WKH�SUREDELO��
LW\�3�$�'�&��RI�WUXWK��DQG�VXEWUDFWLQJ�WKH�GLPLQXWLRQ�RI�DVVHUWDELOLW\�
DV�PHDVXUHG�E\�������ZH�REWDLQ�D� VXLWDEOH�PHDVXUH�RI�UHVXOWDQW�
DVVHUWDELOLW\��

����� 3�$�'�&�� �3�$����3�&$��3�$����
%XW������PD\�EH�VLPSOLILHG��XVLQJ�VWDQGDUG�SUREDELOLW\�WKHRU\��DQG�
VR�ZH�ILQG�WKDW�WKH�UHVXOWDQW�DVVHUWDELOLW\��SUREDELOLW\�RI�WUXWK�PLQXV�
WKH�GLPLQXWLRQ�JLYHQ�E\�������LV�HTXDO�WR�WKH�FRQGLWLRQDO�SUREDELOLW\�
3�&�$���7KDW�LV�ZK\�DVVHUWDELOLW\�JRHV�E\�FRQGLWLRQDO�SUREDELOLW\��

'LPLQLVKHG�DVVHUWDELOLW\�IRU�VXFK�UHDVRQV�LV�E\�QR�PHDQV�VSHFLDO�WR�
FRQGLWLRQDOV��,W�DSSHDUV�DOVR�ZLWK�XQFRQWURYHUVLDOO\�WUXWK�IXQFWLRQDO�
FRQVWUXFWLRQV�VXFK�DV�QHJDWHG�FRQMXQFWLRQ��:H�DUH�JDWKHULQJ�PXVK��
URRPV��,�VD\�WR�\RX��<RX�ZRQ
W�HDW�WKDW�RQH�DQG�OLYH���$�GLUW\�WULFN��,�
WKRXJKW�WKDW�RQH�ZDV�VDIH�DQG�HVSHFLDOO\�GHOLFLRXV��,�ZDQWHG�LW�P\��
VHOI��VR�,�KRSHG�WR�GLVVXDGH�\RX�IURP�WDNLQJ�LW�ZLWKRXW�DFWXDOO\�O\LQJ��
,�WKRXJKW�LW�KLJKO\�SUREDEOH�WKDW�P\�WULFN�ZRXOG�ZRUN��WKDW�\RX�
ZRXOG�QRW�HDW�WKH�PXVKURRP��DQG�WKHUHIRUH�WKDW�,�ZRXOG�WXUQ�RXW�WR�
KDYH�WROG�WKH�WUXWK��%XW�WKRXJK�ZKDW�,�VDLG�KDG�D�KLJK�VXEMHFWLYH�
SUREDELOLW\�RI�WUXWK��LW�KDG�D�ORZ�DVVHUWDELOLW\�DQG�LW�ZDV�D�PLVGHHG�WR�
DVVHUW�LW��,WV�DVVHUWDELOLW\�JRHV�QRW�MXVW�E\�SUREDELOLW\�EXW�E\�WKH�
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UHVXOWDQW�RI�WKDW�DQG�D�FRUUHFWLRQ�WHUP�WR�WDNH�DFFRXQW�RI�WKH�SRLQW��
OHVVQHVV�DQG�PLVOHDGLQJQHVV�RI�GHQ\LQJ�D�FRQMXQFWLRQ�ZKHQ�RQH�
EHOLHYHV�LW�IDOVH�SUHGRPLQDQWO\�EHFDXVH�RI�GLVEHOLHYLQJ�RQH�FRQMXQFW��
6XUHO\�IHZ�ZRXOG�FDUH�WR�H[SODLQ�WKH�ORZ�DVVHUWDELOLW\�RI�ZKDW�,�VDLG�
E\�UHMHFWLQJ�WKH�XVXDO�WUXWK�IXQFWLRQDO�VHPDQWLFV�IRU�QHJDWLRQ�DQG�
FRQMXQFWLRQ��DQG�SRVLWLQJ�LQVWHDG�D�VSHFLDO�SUREDELOLVWLF�UXOH�RI�DV��
VHUWDELOLW\��
7KHUH�DUH�PDQ\�FRQVLGHUDWLRQV�WKDW�PLJKW�GHWUDFW�IURP�DVVHUWDELO��

LW\��:K\�VWRS�DW�����"�:K\�QRW�DGG�PRUH�WHUPV�WR�WDNH�DFFRXQW�RI�WKH�
GLPLQLVKHG�DVVHUWDELOLW\�RI�LQVXOWV��RI�LUUHOHYDQFLHV��RI�ORQJ�ZLQGHG�
SRPSRVLWLHV��RI�EUHDFKHV�RI�FRQILGHQFH��DQG�VR�IRUWK"�3HUKDSV�SDUW�
RI�WKH�UHDVRQ�LV�WKDW��XQOLNH�WKH�GLPLQXWLRQ�RI�DVVHUWDELOLW\�ZKHQ�WKH�
SUREDELOLW\�RI�D� FRQGLWLRQDO�LV�SUHGRPLQDQWO\�GXH� WR�WKH�LP��
SUREDELOLW\�RI�WKH�DQWHFHGHQW��WKHVH�RWKHU�GLPLQXWLRQV�GHSHQG�KHDY��
LO\�RQ�PLVFHOODQHRXV�IHDWXUHV�RI�WKH�FRQYHUVDWLRQDO�FRQWH[W��,Q�ORJLF�
ZH�DUH�DFFXVWRPHG�WR�FRQVLGHU�VHQWHQFHV�DQG�LQIHUHQFHV�LQ�DEVWUDF��
WLRQ�IURP�FRQWH[W��7KHUHIRUH�LW�LV�XQGHUVWDQGDEOH�LI��ZKHQ�ZH�
SKLORVRSKL]H��RXU�MXGJHPHQWV�RI�DVVHUWDELOLW\�RU�RI�DVVHUWDELOLW\��
SUHVHUYLQJ�LQIHUHQFH�DUH�JRYHUQHG�E\�D�PHDVXUH�RI�DVVHUWDELOLW\�VXFK�
DV�������WKDW�LV�3�&�$���LQ�ZKLFK�WKH�PRUH�FRQWH[W�GHSHQGHQW�GLPHQ��
VLRQV�RI�DVVHUWDELOLW\�DUH�OHIW�RXW��
7KHUH�LV�D�PRUH�VHULRXV�SUREOHP��KRZHYHU��:KDW�RI�FRQGLWLRQDOV�

WKDW�KDYH�D�KLJK�SUREDELOLW\�SUHGRPLQDQWO\�EHFDXVH�RI�WKH�SUREDELO��
LW\�RI�WKH�FRQVHTXHQW"�,I�ZH�DUH�RQ�WKH�ULJKW�WUDFN��LW�VHHPV�WKDW�WKHUH�
VKRXOG�EH�D�GLPLQXWLRQ�RI�DVVHUWDELOLW\�LQ�WKLV�FDVH�DOVR��DQG�RQH�WKDW�
VKRXOG�VWLOO�VKRZ�XS�LI�ZH�DEVWUDFW�IURP�FRQWH[W��ZH�FRXOG�DUJXH�WKDW�
LQ�VXFK�D�FDVH�LW�LV�SRLQWOHVV��DQG�KHQFH�DOVR�PLVOHDGLQJ��WR�DVVHUW�WKH�
FRQGLWLRQDO�UDWKHU�WKDQ�WKH�FRQVHTXHQW��7KLV�VXSSRVHG�GLPLQXWLRQ�
LV�OHIW�RXW��DQG�,�WKLQN�ULJKWO\�VR��LI�ZH�PHDVXUH�WKH�DVVHUWDELOLW\�RI�D�
FRQGLWLRQDO$�'�&��LQ�DEVWUDFWLRQ�IURP�FRQWH[W��E\3�&�$���,I�$�DQG�&�
DUH�SUREDELOLVWLFDOO\�LQGHSHQGHQW�DQG�HDFK�KDV�SUREDELOLW\�����WKHQ�
WKH�SUREDELOLW\�RI�WKH�FRQGLWLRQDO�������LV�SUHGRPLQDQWO\�GXH�WR�WKH�
SUREDELOLW\�RI�WKH�FRQVHTXHQW�������\HW�WKH�FRQGLWLRQDO�SUREDELOLW\�
3�&,$��LV�KLJK������VR�ZH�FRXQW�WKH�FRQGLWLRQDO�DV�DVVHUWDEOH��$QG�LW�
GRHV�VHHP�VR��DW�OHDVW�LQ�VRPH�VXFK�FDVHV���,
OO�SUREDEO\�IOXQN��DQG�LW�
GRHVQ
W�PDWWHU�ZKHWKHU�,�VWXG\��,
OO�IOXQN�LI�,�GR�DQG�,
OO�IOXQN�LI�,�
GRQ
W���
7KH�EHVW�,�FDQ�GR�WR�DFFRXQW�IRU�WKH�DEVHQFH�RI�D�PDUNHG�GLPLQX��

WLRQ�LQ�WKH�FDVH�RI�WKH�SUREDEOH�FRQVHTXHQW�LV�WR�FRQFHGH�WKDW�FRQVLG��
HUDWLRQV�RI�FRQYHUVDWLRQDO�SRLQWOHVVQHVV�DUH�QRW�GHFLVLYH��7KH\�
FUHDWH�RQO\�WHQGHQFLHV�WRZDUG�GLPLQLVKHG�DVVHUWDELOLW\��WHQGHQFLHV�
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WKDW�PD\�RU�PD\�QRW�EH�FRQYHQWLRQDOO\�UHLQIRUFHG��,Q�WKH�FDVH�RI�WKH�
LPSUREDEOH�DQWHFHGHQW��WKH\�DUH�VWURQJO\�UHLQIRUFHG��,Q�WKH�FDVH�RI�
WKH�SUREDEOH�FRQVHTXHQW��DSSDUHQWO\�WKH\�DUH�QRW��
,Q�FRQFHGLQJ�WKLV��,� UHGXFH�WKH�GLVWDQFH�EHWZHHQ�P\�SUHVHQW�

K\SRWKHVLV�WKDW�LQGLFDWLYH�FRQGLWLRQDOV�DUH�WUXWK�IXQFWLRQDO�DQG�WKH�
ULYDO�K\SRWKHVLV�WKDW�WKH\�DUH�QRQ�WUXWK�YDOXHG�DQG�JRYHUQHG�E\�D�
VSHFLDO�UXOH�RI�DVVHUWDELOLW\��7UXWK�FRQGLWLRQV�SOXV�JHQHUDO�FRQYHUVD��
WLRQDO�FRQVLGHUDWLRQV�DUH�QRW�TXLWH�WKH�ZKROH�VWRU\��7KH\�JR�PXFK�RI�
WKH�ZD\�WRZDUG�GHWHUPLQLQJ�WKH�DVVHUWDELOLW\�RI�FRQGLWLRQDOV��EXW�D�
VHSDUDWH�FRQYHQWLRQ�LV�QHHGHG�WR�ILQLVK�WKH�MRE��7KH�SRLQW�RI�DVFULE��
LQJ�WUXWK�FRQGLWLRQV�WR�LQGLFDWLYH�FRQGLWLRQDOV�LV�QRW�WKDW�ZH�FDQ�
WKHUHE\�JHW�ULG�HQWLUHO\�RI�VSHFLDO�UXOHV�RI�DVVHUWDELOLW\��
5DWKHU��WKH�SRLQW�RI�DVFULELQJ�WUXWK�FRQGLWLRQV�LV�WKDW�ZH�WKHUHE\�

JDLQ�DW�OHDVW�D�SULPD�IDFLH�WKHRU\�RI�WKH�WUXWK�FRQGLWLRQV�DQG�DVVHUW��
DELOLW\�RI�FRPSRXQG�VHQWHQFHV�ZLWK�FRQGLWLRQDO�FRQVWLWXHQWV��:H�
QHHG�QRW�ZDVWH�ZKDWHYHU�JHQHUDO�NQRZOHGJH�ZH�KDYH�DERXW�WKH�ZD\�
WKH�WUXWK�FRQGLWLRQV�RI�FRPSRXQGV�GHSHQG�RQ�WKH�WUXWK�FRQGLWLRQV�
RI�WKHLU�FRQVWLWXHQWV��$GPLWWHGO\�ZH�PLJKW�JR�ZURQJ�E\�SURFHHGLQJ�
LQ�WKLV�ZD\��:H�KDYH�IRXQG�RQH�H[SOLFDEOH�GLVFUHSDQF\�EHWZHHQ�
DVVHUWDELOLW\�DQG�SUREDELOLW\�LQ�WKH�FDVH�RI�FRQGLWLRQDOV�WKHPVHOYHV��
DQG�WKHUH�PLJKW�EH�PRUH�VXFK�GLVFUHSDQFLHV�LQ�WKH�FDVH�RI�YDULRXV�
FRPSRXQGV�RI�FRQGLWLRQDOV���)RU�LQVWDQFH�WKH�DVVHUWDELOLW\�RI�D�QH��
JDWHG�FRQGLWLRQDO�VHHPV�QRW�WR�JR�E\�LWV�SUREDELOLW\�RI�WUXWK��EXW�
UDWKHU�WR�YDU\�LQYHUVHO\�ZLWK�WKH�DVVHUWDELOLW\�RI�WKH�FRQGLWLRQDO���,W�LV�
EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU�WR�VXUYH\�WKH�HYLGHQFH��EXW�,�WKLQN�LW�
UHDVRQDEOH�WR�KRSH�WKDW�WKH�GLVFUHSDQFLHV�DUH�QRW�VR�PDQ\��RU�VR�
GLIILFXOW�WR�H[SODLQ��WKDW�WKH\�GHVWUR\�WKH�H[SODQDWRU\�SRZHU�RI�WKH�
K\SRWKHVLV�WKDW�WKH�LQGLFDWLYH�FRQGLWLRQDO�LV�WUXWK�IXQFWLRQDO��

3UREDELOLWLHV�RI�6WDOQDNHU�&RQGLWLRQDOV�

,W�LV�LQ�VRPH�RI�WKH�ZULWLQJV�RI�5REHUW�6WDOQDNHU�WKDW�ZH�ILQG�WKH�
IXOOHVW�HODERUDWLRQ�RI�WKH�WKHVLV�WKDW�FRQGLWLRQDO�SUREDELOLWLHV�DUH�
SUREDELOLWLHV�RI�FRQGLWLRQDOV���6WDOQDNHU
V�FRQGLWLRQDO�FRQQHFWLYH�!�

���3UREDELOLW\�DQG�&RQGLWLRQDOV���7KH�6WDOQDNHU�FRQGLWLRQDO�KDG�EHHQ�LQWURGXFHG�
LQ�5REHUW�6WDOQDNHU���$�7KHRU\�RI�&RQGLWLRQDOV���6WXGLHV�LQ�/RJLFDO�7KHRU\��HG��E\�
1LFKRODV�5HVFKHU��2[IRUG��������� ,� KDYH�GLVFXVVHG�WKH�6WDOQDNHU�FRQGLWLRQDO�LQ�
&RXQWHUIDFWXDOV��2[IRUG���������SS���������DUJXLQJ�WKHUH�WKDW�DQ�LQWHUSUHWDWLRQ�TXLWH�
VLPLODU�WR�6WDOQDNHU
V�LV�ULJKW�IRU�FRXQWHUIDFWXDOV�EXW�ZURQJ�IRU�LQGLFDWLYH�FRQGLWLRQ��
DOV��
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KDV�WUXWK�FRQGLWLRQV�URXJKO\�DV�IROORZV��D�FRQGLWLRQDO$�!� &�LV�WUXH�LII�
WKH�OHDVW�GUDVWLF�UHYLVLRQ�RI�WKH�IDFWV�WKDW�ZRXOG�PDNH�$�WUXH�ZRXOG�
PDNH�&�WUXH�DV�ZHOO��6WDOQDNHU�FRQMHFWXUHV�WKDW�WKLV�LQWHUSUHWDWLRQ�
ZLOO�PDNH�3�$�!� &��DQG�3�&,$��HTXDO�ZKHQHYHU�3�$��LV�SRVLWLYH��+H�
DOVR�OD\V�GRZQ�FHUWDLQ�FRQVWUDLQWV�RQ3�$�!� &��IRU�WKH�FDVH�WKDW3�$��LV�
]HUR��H[SODLQLQJ�WKLV�E\�PHDQV�RI�DQ�H[WHQGHG�FRQFHSW�RI�FRQGLWLRQDO�
SUREDELOLW\�WKDW�QHHG�QRW�FRQFHUQ�XV�KHUH��
6WDOQDNHU�VXSSRUWV�KLV�FRQMHFWXUH�E\�H[KLELWLQJ�D� FRLQFLGHQFH�

EHWZHHQ�WZR�VRUWV�RI�YDOLGLW\��7KH�VHQWHQFHV�WKDW�DUH�WUXH�QR�PDWWHU�
ZKDW��XQGHU�6WDOQDNHU
V�WUXWK�FRQGLWLRQV��WXUQ�RXW�WR�EH�H[DFWO\�WKRVH�
WKDW�KDYH�SRVLWLYH�SUREDELOLW\�QR�PDWWHU�ZKDW��XQGHU�KLV�K\SRWKHVLV�
DERXW�SUREDELOLWLHV�RI�FRQGLWLRQDOV��&HUWDLQO\�WKLV�LV�ZHLJKW\�HYL��
GHQFH��EXW�LW�LV�QRW�GHFLVLYH��&DVHV�DUH�NQRZQ�LQ�PRGDO�ORJLF��IRU�
LQVWDQFH��LQ�ZKLFK�YHU\�GLIIHUHQW�LQWHUSUHWDWLRQV�RI�D�ODQJXDJH�KDS��
SHQ�WR�YDOLGDWH�WKH�YHU\�VDPH�VHQWHQFHV��$QG�LQGHHG�RXU�WULYLDOLW\�
UHVXOWV�VKRZ�WKDW�6WDOQDNHU
V�FRQMHFWXUH�FDQQRW�EH�ULJKW��XQOHVV�ZH�
FRQILQH�RXU�DWWHQWLRQ�WR�WULYLDO�SUREDELOLW\�IXQFWLRQV���
%XW�LW�LV�DOPRVW�ULJKW��DV�ZH�VKDOO�VHH��3UREDELOLWLHV�RI�6WDOQDNHU�

FRQGLWLRQDOV�GR�QRW��LQ�JHQHUDO��HTXDO�WKH�FRUUHVSRQGLQJ�FRQGLWLRQDO�
SUREDELOLWLHV����%XW�WKH\�GR�KDYH�VRPH�RI�WKH�FKDUDFWHULVWLF�SURSHU��
WLHV�RI�FRQGLWLRQDO�SUREDELOLWLHV��
$�SRVVLEOH�WRWDOLW\�RI�IDFWV�FRUUHVSRQGV�WR�D�SRVVLEOH�ZRUOG��VR�D�

UHYLVLRQ�RI�IDFWV�FRUUHVSRQGV�WR�D� WUDQVLWLRQ�IURP�RQH�ZRUOG�WR�
DQRWKHU��)RU�DQ\�JLYHQ�ZRUOG�:�DQG��SRVVLEOH��DQWHFHGHQW�$��OHW�:$�
EH�WKH�ZRUOG�ZH�UHDFK�E\�WKH�OHDVW�GUDVWLF�UHYLVLRQ�RI�WKH�IDFWV�RI�:�
WKDW�PDNHV�$�WUXH��7KHUH�LV�WR�EH�QR�JUDWXLWRXV�UHYLVLRQ��:$�PD\�

��2QFH�LW�LV�UHFRJQL]HG�WKDW�WKH�6WDOQDNHU�FRQGLWLRQDO�LV�QRW�D�SUREDELOLW\�FRQGLWLRQ
�
DO��WKH�FRLQFLGHQFH�RI�ORJLFV�KDV�D�QHZ�VLJQLILFDQFH��7KH�K\SRWKHVLV�WKDW�DVVHUWDELOLW\�RI�
LQGLFDWLYH�FRQGLWLRQDOV�JRHV�E\�FRQGLWLRQDO�SUREDELOLWLHV��WKRXJK�VWLOO�VXIILFLHQWO\�ZHOO�
VXSSRUWHG�E\�GLUHFW�HYLGHQFH��LV�QR�ORQJHU�XQULYDOOHG�DV�DQ�H[SODQDWLRQ�RI�RXU�
MXGJHPHQWV�RI�YDOLGLW\�IRU�LQIHUHQFHV�ZLWK�LQGLFDWLYH�FRQGLWLRQDO�SUHPLVHV�RU�FRQFOX��
VLRQV��7KH�VDPH�MXGJHPHQWV�FRXOG�EH�H[SODLQHG�LQVWHDG�E\�WKH�K\SRWKHVLV�WKDW�WKH�
LQGLFDWLYH�FRQGLWLRQDO�LV�WKH�6WDOQDNHU�FRQGLWLRQDO�DQG�ZHMXGJH�YDOLG�WKRVH�LQIHUHQFHV�
WKDW�SUHVHUYH�WUXWK��

���$OWKRXJK�WKH�SUREDELOLWLHV�RI�6WDOQDNHU�FRQGLWLRQDOV�DQG�WKH�FRUUHVSRQGLQJ�
FRQGLWLRQDO�SUREDELOLWLHV�FDQQRW�DOZD\V�EH�HTXDO��WKH\�RIWHQ�DUH��7KH\�DUH�HTXDO�
ZKHQHYHU�WKH�FRQGLWLRQDO��DQG�SHUKDSV�VRPH�QRQ�FRQGLWLRQDO�VWDWH�RI�DIIDLUV�RQ�
ZKLFK�LW�GHSHQGV��LV�SUREDELOLVWLFDOO\�LQGHSHQGHQW�RI�WKH�DQWHFHGHQW��)RU�H[DPSOH��P\�
SUHVHQW�VXEMHFWLYH�SUREDELOLWLHV�DUH�VXFK�WKDW�WKH�FRQGLWLRQDO�SUREDELOLW\�RI�ILQGLQJ�D�
SHQQ\�LQ�P\�SRFNHW��JLYHQ�WKDW�,�ORRN�IRU�RQH��HTXDOV�WKH�SUREDELOLW\�RI�WKH�FRQGLWLRQDO�
�,�ORRN�IRU�D�SHQQ\�!� ,�ILQG�RQH���7KH�UHDVRQ�LV�WKDW�ERWK�DUH�HTXDO�WR�WKH�DEVROXWH�
SUREDELOLW\�WKDW�WKHUH�LV�D�SHQQ\�LQ�P\�SRFNHW�QRZ��
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GLIIHU�IURP�:�DV�PXFK�DV�LW�PXVW�WR�SHUPLW�$�WR�KROG��EXW�QR�PRUH��
%DODQFLQJ�RII�UHVSHFWV�RI�VLPLODULW\�DQG�GLIIHUHQFH�DJDLQVW�HDFK�RWKHU�
DFFRUGLQJ�WR�WKH�LPSRUWDQFH�ZH�DWWDFK�WR�WKHP��:$�LV�WR�EH�WKH�FORVHVW�
LQ�RYHUDOO�VLPLODULW\�WR�:�DPRQJ�WKH�ZRUOGV�ZKHUH�$�LV�WUXH��7KHQ�WKH�
6WDOQDNHU�FRQGLWLRQDO�$�!� &�LV�WUXH�DW�WKH�ZRUOG�:�LII�&�LV�WUXH�DW�:$��
WKH�FORVHVW$�ZRUOG�WR�:���,Q�FDVH�WKH�DQWHFHGHQW$�LV�LPSRVVLEOH��VR�
WKDW�WKHUH�LV�QR�SRVVLEOH�$�ZRUOG�WR�VHUYH�DV�:$��ZH�WDNH�$�!� &�WR�EH�
YDFXRXVO\�WUXH�DW�DOO�ZRUOGV��)RU�VLPSOLFLW\�,� VSHDN�KHUH�RQO\�RI�
DEVROXWH�LPSRVVLELOLW\��6WDOQDNHU�ZRUNV�ZLWK�LPSRVVLELOLW\�UHODWLYH�WR�
ZRUOGV���/HW�XV�LQWURGXFH�WKLV�QRWDWLRQ��

,GI� LI�$�LV�WUXH�DW�WKH�ZRUOG�:�
�����:$��  � W�LI�$�LV�IDOVH�DW�:�

7KHQ�ZH�PD\�JLYH�WKH�WUXWK�FRQGLWLRQV�IRU�QRQ�YDFXRXV�6WDOQDNHU�
FRQGLWLRQDOV�DV�IROORZV��

����� :�$�!� &�� � :$��&���LI�$�LV�SRVVLEOH��
,W�ZLOO�EH�FRQYHQLHQW�WR�SUHWHQG��IURP�WKLV�SRLQW�RQ��WKDW�WKHUH�DUH�

RQO\�ILQLWHO\�PDQ\�SRVVLEOH�ZRUOGV��7KDW�ZLOO�WULYLDOL]H�WKH�PDWKHPD��
WLFV�EXW�QRW�GLVWRUW�RXU�FRQFOXVLRQV��7KHQ�ZH�FDQ�WKLQN�RI�D�SUREDELO��
LW\�IXQFWLRQ�3�DV�D�GLVWULEXWLRQ�RI�SUREDELOLW\�RYHU�WKH�ZRUOGV��(DFK�
ZRUOG�:�KDV�D�SUREDELOLW\�3�:���DQG�WKHVH�SUREDELOLWLHV�RI�ZRUOGV�
VXP�WR����:H�UHWXUQ�IURP�SUREDELOLWLHV�RI�ZRUOGV�WR�SUREDELOLWLHV�RI�
VHQWHQFHV�E\�VXPPLQJ�WKH�SUREDELOLWLHV�RI�WKH�ZRUOGV�ZKHUH�D�VHQ��
WHQFH�LV�WUXH��

����� 3�$��  � (Z3�:�� :�$���
,�VKDOO�DOVR�DVVXPH�WKDW�WKH�ZRUOGV�DUH�GLVWLQJXLVKDEOH��IRU�DQ\�WZR��
VRPH�VHQWHQFH�RI�RXU�ODQJXDJH�LV�WUXH�DW�RQH�EXW�QRW�WKH�RWKHU��7KXV�
ZH�GLVUHJDUG�SKHQRPHQD�WKDW�PLJKW�UHVXOW�LI�RXU�ODQJXDJH�ZHUH�
VXIILFLHQWO\�ODFNLQJ�LQ�H[SUHVVLYH�SRZHU��
*LYHQ�DQ\�SUREDELOLW\�IXQFWLRQ�3�DQG�DQ\�SRVVLEOH�$��WKHUH�LV�D�

SUREDELOLW\�IXQFWLRQ�3
� VXFK�WKDW��IRU�DQ\�ZRUOG�:
��
U,�LI�:$�LV�:
������ 3
�:
��  � 3�:�^�
���RWKHUZLVH��

/HW�XV�VD\�WKDW�3
�FRPHVIURP�3�E\�LPDJLQJ�RQ�$��DQG�FDOO3
� WKH�LPDJH�RI�
3�RQ�$��,QWXLWLYHO\��WKH�LPDJH�RQ$�RI�D�SUREDELOLW\�IXQFWLRQ�LV�IRUPHG�
E\�VKLIWLQJ�WKH�RULJLQDO�SUREDELOLW\�RI�HDFK�ZRUOG�:�RYHU�WR�:$��WKH�
FORVHVW�$�ZRUOG�WR�:��3UREDELOLW\�LV�PRYHG�DURXQG�EXW�QRW�FUHDWHG�RU�
GHVWUR\HG��VR�WKH�SUREDELOLWLHV�RI�ZRUOGV�VWLOO�VXP�WR����(DFK$�ZRUOG�
NHHSV�ZKDWHYHU�SUREDELOLW\�LW�KDG�RULJLQDOO\��VLQFH�LI�:�LV�DQ$�ZRUOG�
WKHQ�:$�LV�:�LWVHOI��DQG�LW�PD\�DOVR�JDLQ�DGGLWLRQDO�VKDUHV�RI�SUREDELO��
LW\�WKDW�KDYH�EHHQ�VKLIWHG�DZD\�IURP$�ZRUOGV��7KH$�ZRUOGV�UHWDLQ�
QRQH�RI�WKHLU�RULJLQDO�SUREDELOLW\��DQG�JDLQ�QRQH��$OO�WKH�SUREDELOLW\�

����

This content downloaded from 130.132.173.105 on Tue, 4 Jun 2013 12:43:20 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


352%$%,/,7,(6� 2)�&21',7,21$/6�

KDV�EHHQ�FRQFHQWUDWHG�RQ�WKH�$�ZRUOGV��$QG�WKLV�KDV�EHHQ�DF��
FRPSOLVKHG�ZLWK�QR�JUDWXLWRXV�PRYHPHQW�RI�SUREDELOLW\��(YHU\�
VKDUH�VWD\V�DV�FORVH�DV�LW�FDQ�WR�WKH�ZRUOG�ZKHUH�LW�ZDV�RULJLQDOO\�
ORFDWHG��

6XSSRVH�WKDW�3
� FRPHV�IURP�3�E\�LPDJLQJ�RQ�$��DQG�FRQVLGHU�DQ\�
VHQWHQFH�&��

����� 3�
�&��  � ,Z��3�
�:
�� :
� �&��� E\�������DSSOLHG� WR�3
��
,LI�:$�LV�:�� ��Z
��:3�:��� HUZLVH� -��:
�&���E\�������
,�LI�:$�L� `:��aZ3a���aa^� �� RWKHUZLVH� E\�DOJHEUD��

 � �Z�3�:�� :$��&���VLPSOLI\LQJ�WKH�LQQHU�VXP��
 �� Z3�:�:�$� !� &��� E\�������
 � 3�$� !� &���E\�������

:H�KDYH�SURYHG�WKLV�WKHRUHP��WKH�SUREDELOLW\�RI�D�6WDOQDNHU�FRQGLWLRQDO�
ZLWK�D�SRVVLEOH�DQWHFHGHQW�LV�WKH�SUREDELOLW\�RI�WKH�FRQVHTXHQW�DIWHU�LPDJLQJ�RQ�
WKH�DQWHFHGHQW��
&RQGLWLRQDOL]LQJ�LV�RQH�ZD\�RI�UHYLVLQJ�D�JLYHQ�SUREDELOLW\�IXQF��

WLRQ�VR�DV�WR�FRQIHU�FHUWDLQW\�SUREDELOLW\�RI���RQ� D�JLYHQ�VHQ��
WHQFH��,PDJLQJ�LV�DQRWKHU�ZD\�WR�GR� WKH�VDPH�WKLQJ��7KH� WZR�
PHWKRGV�GR�QRW�LQ�JHQHUDO�DJUHH���([DPSOH��OHW�3�:���3�:
��� DQG�
3�:���HDFK�HTXDO������OHW$�KROG�DW�:�DQG�:
�EXW�QRW�:���DQG�OHW�:
�
EH�WKH�FORVHVW�$�ZRUOG�WR�:���7KHQ�WKH�SUREDELOLW\�IXQFWLRQ�WKDW�
FRPHV�IURP�3�E\�FRQGLWLRQDOL]LQJ�RQ$�DVVLJQV�SUREDELOLW\�����WR�ERWK�
:�DQG�:
��ZKHUHDV�WKH�SUREDELOLW\�IXQFWLRQ�WKDW�FRPHV�IURP�3�E\�
LPDJLQJ�RQ$�DVVLJQV�SUREDELOLW\�����WR�:�DQG�����WR�:
���%XW�WKRXJK�
WKH�PHWKRGV�GLIIHU��HLWKHU�RQH�FDQ�SODXVLEO\�EH�KHOG�WR�JLYH�PLQLPDO�
UHYLVLRQV��WR�UHYLVH�WKH�JLYHQ�SUREDELOLW\�IXQFWLRQ�DV�PXFK�DV�PXVW�EH�
GRQH�WR�PDNH�WKH�JLYHQ�VHQWHQFH�FHUWDLQ��EXW�QR�PRUH��,PDJLQJ�3�RQ�
$�JLYHV�D�PLQLPDO�UHYLVLRQ�LQ�WKLV�VHQVH��XQOLNH�DOO�RWKHU�UHYLVLRQV�RI�3�
WR�PDNH$�FHUWDLQ��LW�LQYROYHV�QR�JUDWXLWRXV�PRYHPHQW�RI�SUREDELOLW\�
IURP�ZRUOGV�WR�GLVVLPLODU�ZRUOGV��&RQGLWLRQDOL]LQJ�3�RQ�$�JLYHV�D�
PLQLPDO�UHYLVLRQ�LQ�WKLV�GLIIHUHQW�VHQVH��XQOLNH�DOO�RWKHU�UHYLVLRQV�RI�
3� WR�PDNH�$�FHUWDLQ��LW�GRHV�QRW�GLVWRUW�WKH�SURILOH�RI�SUREDELOLW\�
UDWLRV��HTXDOLWLHV��DQG�LQHTXDOLWLHV�DPRQJ�VHQWHQFHV�WKDW�LPSO\�$��,,�
6WDOQDNHU
V�FRQMHFWXUH�GLYLGHV�LQWR�WZR�SDUWV��7KLV�SDUW�LV�WUXH��WKH�

SUREDELOLW\�RI�D�QRQYDFXRXV�6WDOQDNHU�FRQGLWLRQDO�LV�WKH�SUREDELOLW\�
RI�WKH�FRQVHTXHQW��DIWHU�PLQLPDO�UHYLVLRQ�RI�WKH�RULJLQDO�SUREDELOLW\�

��7HOOHU���&RQGLWLRQDOL]DWLRQ�DQG�2EVHUYDWLRQ���

����
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IXQFWLRQ�WR�PDNH�WKH�DQWHFHGHQW�FHUWDLQ��%XW�LW�LV�QRW�WUXH�WKDW�WKLV�
PLQLPDO�UHYLVLRQ�ZRUNV�E\�FRQGLWLRQDOL]LQJ��5DWKHU�LW�PXVW�ZRUN�E\�
LPDJLQJ��2QO\�ZKHQ�WKH�WZR�PHWKRGV�JLYH�WKH�VDPH�UHVXOW�GRHV�WKH�
SUREDELOLW\�RI�D�6WDOQDNHU�FRQGLWLRQDO�HTXDO�WKH�FRUUHVSRQGLQJ�FRQ��
GLWLRQDO�SUREDELOLW\��
6WDOQDNHU�JLYHV�WKH�IROORZLQJ�LQVWUXFWLRQV�IRU�GHFLGLQJ�ZKHWKHU�RU�

QRW�\RX�EHOLHYH�D�FRQGLWLRQDO�����

�)LUVW��DGG�WKH�DQWHFHGHQW��K\SRWKHWLFDOO\��WR�\RXU�VWRFN�RI�EHOLHIV��
VHFRQG��PDNH�ZKDWHYHU�DGMXVWPHQWV�DUH�UHTXLUHG�WR�PDLQWDLQ�FRQVLV��
WHQF\��ZLWKRXW�PRGLI\LQJ�WKH�K\SRWKHWLFDO�EHOLHI�LQ�WKH�DQWHFHGHQW���
ILQDOO\��FRQVLGHU�ZKHWKHU�RU�QRW�WKH�FRQVHTXHQW�LV�WUXH���

7KDW�LV�ULJKW��IRU�D�6WDOQDNHU�FRQGLWLRQDO��LI�WKH�IHLJQHG�UHYLVLRQ�RI�
EHOLHIV�ZRUNV�E\�LPDJLQJ��+RZHYHU�WKH�SDVVDJH�VXJJHVWV�WKDW�WKH�
WKLQJ�WR�GR�LV�WR�IHLJQ�WKH�VRUW�RI�UHYLVLRQ�WKDW�ZRXOG�WDNH�SODFH�LI�WKH�
DQWHFHGHQW�UHDOO\�ZHUH�DGGHG�WR�\RXU�VWRFN�RI�EHOLHIV��7KDW�LV�ZURQJ��
,I�WKH�DQWHFHGHQW�UHDOO\�ZHUH�DGGHG��\RX�VKRXOG��LI�SRVVLEOH��UHYLVH�
E\�FRQGLWLRQDOL]LQJ��7KH� UHDVRQV�LQ�IDYRU�RI�UHVSRQGLQJ�WR�QHZ�
HYLGHQFH�E\�FRQGLWLRQDOL]LQJ�DUH�HTXDOO\�UHDVRQV�DJDLQVW�UHVSRQGLQJ�
E\�LPDJLQJ�LQVWHDG��

3UREDELOLW\�5HYLVLRQ�&RQGLWLRQDOV�

6XSSRVH�WKDW�WKH�FRQQHFWLYH���LV�LQWHUSUHWHG�LQ�VXFK�D�ZD\�WKDW�IRU�
DQ\�SUREDELOLW\�IXQFWLRQ�3��DQG�IRU�DQ\�VHQWHQFHV�$�DQG�&��

����� 3�$��� &�� �3$��&���LI�$�LV�SRVVLEOH��
ZKHUH�3$�LV��LQ�VRPH�VHQVH��WKH�PLQLPDO�UHYLVLRQ�RI�3�WKDW�UDLVHV�WKH�
SUREDELOLW\�RI�$�WR����,II�VR��OHW�XV�FDOO��� DSUREDELOLW\�UHYLVLRQ�FRQGLWLRQ��
DO��,V�WKHUH�VXFK�D�WKLQJ"�:H�KDYH�VHHQ�WKDW�LW�GHSHQGV�RQ�WKH�PHWKRG�
RI�UHYLVLRQ��&RQGLWLRQDOL]LQJ�\LHOGV�UHYLVLRQV�WKDW�DUH�PLQLPDO�LQ�RQH�
VHQVH��DQG�LI�3$�LV�REWDLQHG��ZKHQ�SRVVLEOH��E\�FRQGLWLRQDOL]LQJ��WKHQ�
QR�SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDO�H[LVWV��XQOHVV�WKH�ODQJXDJH�LV�
WULYLDO���,PDJLQJ�\LHOGV�UHYLVLRQV�WKDW�DUH�PLQLPDO�LQ�DQRWKHU�VHQVH��
DQG�LI�3$�LV�REWDLQHG�E\�LPDJLQJ�WKHQ�WKH�6WDOQDNHU�FRQGLWLRQDO�LV�D�
SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDO��'RXEWOHVV�WKHUH�DUH� VWLOO�RWKHU�
PHWKRGV�RI�UHYLVLRQ��\LHOGLQJ�UHYLVLRQV�WKDW�DUH�PLQLPDO�LQ�VWLOO�RWKHU�
VHQVHV�WKDQ�ZH�KDYH�\HW�FRQVLGHUHG��$UH�WKHUH�DQ\�RWKHU�PHWKRGV�

����$�7KHRU\�RI�&RQGLWLRQDOV���S�������

����
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ZKLFK��OLNH�LPDJLQJ�DQG� XQOLNH�FRQGLWLRQDOL]LQJ��FDQ�JLYH�XV�D�
SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDO"�7KHUH�DUH�QRW��DV�ZH�VKDOO�VHH��7KH�
RQO\�ZD\�WR�KDYH�D�SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDO�LV�WR�LQWHUSUHW�WKH�
FRQGLWLRQDO�LQ�6WDOQDNHU
V�ZD\�DQG�UHYLVH�E\�LPDJLQJ��
6LQFH�ZH�KDYH�QRW�IL[HG�RQ�D�SDUWLFXODU�PHWKRG�RI�UHYLVLQJ�SURED��

ELOLW\�IXQFWLRQV��RXU�GHILQLWLRQ�RI�D�SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDO�
VKRXOG�EH�XQGHUVWRRG�DV�WDFLWO\�UHODWLYH�WR�D�PHWKRG��7R�PDNH�WKLV�
UHODWLYLW\�H[SOLFLW��OHW�XV�FDOO���D�SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDOIRU�D�
JLYHQ�PHWKRG�LII������KROGV�LQ�JHQHUDO�ZKHQ�3$� LV�WDNHQ�WR�EH�WKH�
UHYLVLRQ�REWDLQHG�E\�WKDW�PHWKRG��
2XU� GHILQLWLRQ�RI�D� 6WDOQDNHU�FRQGLWLRQDO�VKRXOG�OLNHZLVH�EH�

XQGHUVWRRG�DV�WDFLWO\�UHODWLYH�WR�D�PHWKRG�RI�UHYLVLQJ�ZRUOGV��6WDO��
QDNHU
V�WUXWK�FRQGLWLRQV�ZHUH�GHOLEHUDWHO\�OHIW�YDJXH�DW�WKH�SRLQW�
ZKHUH�WKH\�PHQWLRQ�WKH�PLQLPDO�UHYLVLRQ�RI�D�JLYHQ�ZRUOG�WR�PDNH�D�
JLYHQ�DQWHFHGHQW�WUXH��:LWK�ZRUOGV��DV�ZLWK�SUREDELOLW\�IXQFWLRQV��
GLIIHUHQW�PHWKRGV�RI�UHYLVLRQ�ZLOO�\LHOG�UHYLVLRQV�WKDW�DUH�PLQLPDO�LQ�
GLIIHUHQW�VHQVHV��:H�FDQ�LQGHHG�GHVFULEH�DQ\�PHWKRG�DV�VHOHFWLQJ�WKH�
DQWHFHGHQW�ZRUOG�FORVHVW�LQ�RYHUDOO�VLPLODULW\�WR�WKH�RULJLQDO�ZRUOG��
EXW�GLIIHUHQW�PHWKRGV�ZLOO�ILW�WKLV�GHVFULSWLRQ�XQGHU�GLIIHUHQW�UHVROX��
WLRQV�RI�WKH�YDJXHQHVV�RI�VLPLODULW\��UHVROXWLRQV�WKDW�VWUHVV�GLIIHUHQW�
UHVSHFWV�RI�FRPSDULVRQ��7R� EH�H[SOLFLW��OHW�XV�FDOO� �� D�6WDOQDNHU�
FRQGLWLRQDO�IRU�D�JLYHQ�PHWKRG�RI�UHYLVLQJ�ZRUOGV�LII������KROGV�LQ�
JHQHUDO�ZKHQ�:$�LV�WDNHQ�WR�EH�WKH�UHYLVLRQ�REWDLQHG�E\�WKDW�PHWKRG�
�DQG�$���&�LV�WUXH�DW�DOO�ZRUOGV�LI�$�LV�LPSRVVLEOH���,�VSRNH�ORRVHO\�RI�
�WKH��6WDOQDNHU�FRQGLWLRQDO��EXW�KHQFHIRUWK�LW�ZLOO�EH�EHWWHU�WR�VSHDN�
LQ�WKH�SOXUDO�RI�WKH�6WDOQDNHU�FRQGLWLRQDOV�IRU�YDULRXV�PHWKRGV�RI�
UHYLVLQJ�ZRUOGV��
:H�DUH�LQWHUHVWHG�RQO\�LQ�WKRVH�PHWKRGV�RI�UHYLVLRQ��IRU�ZRUOGV�

DQG�IRU�SUREDELOLW\�IXQFWLRQV��WKDW�FDQ�EH�UHJDUGHG�DV�JLYLQJ�UHYL��
VLRQV�WKDW�DUH�LQ�VRPH�UHDVRQDEOH�VHQVH�PLQLPDO��:H�KDYH�QR�KRSH�RI�
VD\LQJ�LQ�DQ\�SUHFLVH�ZD\�MXVW�ZKLFK�PHWKRGV�WKRVH�DUH��EXW�DW�OHDVW�
ZH�FDQ�OLVW�VRPH�IRUPDO�UHTXLUHPHQWV�WKDW�VXFK�D�PHWKRG�PXVW�
VDWLVI\��7KH�UHTXLUHPHQWV�ZHUH�JLYHQ�E\�6WDOQDNHU�IRU�UHYLVLRQ�RI�
ZRUOGV��EXW�WKH\�FDUU\�RYHU�PXWDWLV�PXWDQGLV�WR�UHYLVLRQ�RI�SURED��
ELOLW\�IXQFWLRQV�DOVR��)LUVW��D�PLQLPDO�UHYLVLRQ�WR�UHDFK�VRPH�JRDO�
PXVW�EH�RQH�WKDW�GRHV�UHDFK�LW��)RU�ZRUOGV��:$�PXVW�EH�D�ZRUOG�
ZKHUH�$�LV�WUXH��IRU�SUREDELOLW\�IXQFWLRQV��3$�PXVW�DVVLJQ�WR�$�D�
SUREDELOLW\�RI����6HFRQG��WKHUH�PXVW�EH�QR�UHYLVLRQ�ZKHQ�QRQH�LV�
QHHGHG��)RU�ZRUOGV��LI�$�LV�DOUHDG\�WUXH�DW�:�WKHQ�:$�PXVW�EH�:�
LWVHOI��IRU�SUREDELOLW\�IXQFWLRQV��LI�3�$��LV�DOUHDG\����WKHQ�3$�PXVW�EH�
3�� 7KLUG��WKH�PHWKRG�PXVW�EH�FRQVLVWHQW�LQ�LWV�FRPSDULVRQV��)RU�
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ZRUOGV��LI�%� LV�WUXH�DW�:$�DQG�$�LV�WUXH�DW�:%�WKHQ�:$�DQG�:%�
PXVW�EH�WKH�VDPH��HOVH�:$�ZRXOG�EH�WUHDWHG�DV�ERWK�OHVV�DQG�PRUH�
RI�D�UHYLVLRQ�RI�:�WKDQ�LV�:%��/LNHZLVH�IRU�SUREDELOLW\�IXQFWLRQV��LI�
3$� �%�� DQG� 3%� �$�� ERWK�DUH� ���WKHQ�3$� DQG� 3%� PXVW�EH� WKH�VDPH��

/HW�XV�FDOO�DQ\�PHWKRG�RI�UHYLVLRQ�RI�ZRUOGV�RU�RI�SUREDELOLW\�
IXQFWLRQV�HOLJLEOH�LII�LW�VDWLVILHV�WKHVH�WKUHH�UHTXLUHPHQWV��:H�QRWH�
WKDW�WKH�PHWKRGV�RI�UHYLVLQJ�SUREDELOLW\�IXQFWLRQV�WKDW�ZH�KDYH�
FRQVLGHUHG� DUH� LQGHHG� HOLJLEOH��&RQGLWLRQDOL]LQJ�LV�DQ� HOLJLEOH�
PHWKRG��RU��PRUH�SUHFLVHO\��FRQGLWLRQDOL]LQJ�FDQ�EH�H[WHQGHG�WR�DQ�
HOLJLEOH�PHWKRG�DSSOLFDEOH�WR�DQ\�SUREDELOLW\�IXQFWLRQ�3� DQG�DQ\�
SRVVLEOH�$���&KRRVH�VRPH�IL[HG�DUELWUDU\�ZHOO�RUGHULQJ�RI�DOO�SURED��
ELOLW\�IXQFWLRQV��,Q�FDVH�3$�FDQQRW�EH�REWDLQHG�E\�FRQGLWLRQDOL]LQJ�
EHFDXVH�3�$�� LV�]HUR��OHW�LW�EH�WKH�ILUVW��DFFRUGLQJ�WR�WKH�DUELWUDU\�
RUGHULQJ��RI�WKH�SUREDELOLW\�IXQFWLRQV�WKDW�DVVLJQ�WR$�D�SUREDELOLW\�RI�
����,PDJLQJ�LV�DOVR�DQ�HOLJLEOH�PHWKRG��0RUH�SUHFLVHO\��LPDJLQJ�RQ�
WKH�EDVLV�RI�DQ\�HOLJLEOH�PHWKRG�RI�UHYLVLQJ�ZRUOGV�LV�DQ�HOLJLEOH�
PHWKRG�RI�UHYLVLQJ�SUREDELOLW\�IXQFWLRQV��
2XU�WKHRUHP�RI�WKH�SUHYLRXV�VHFWLRQ�PD\�EH�UHVWDWHG�DV�IROORZV��,I�
LV�D�6WDOQDNHU�FRQGLWLRQDOIRU�DQ\�HOLJLEOH�PHWKRG�RI�UHYLVLQJ�ZRUOGV��WKHQ�
LV�DOVR�D�SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDOIRU�DQ�HOLJLEOH�PHWKRG�RI�UHYLVLQJ�

SUREDELOLW\�IXQFWLRQV��QDPHO\��IRU�WKH�PHWKRG�WKDW�ZRUNV�E\�LPDJLQJ�RQ�WKH�
EDVLV�RI�WKH�JLYHQ�PHWKRG�RI�UHYLVLQJ�ZRUOGV��1RZ�ZH�VKDOO�SURYH�WKH�
FRQYHUVH��LI���LV�D�SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDOIRUDQ�HOLJLEOH�PHWKRG�RI�
UHYLVLQJ�SUREDELOLW\�IXQFWLRQV��WKHQ���LV�DOVR�D�6WDOQDNHU�FRQGLWLRQDOIRU�DQ�
HOLJLEOH�PHWKRG�RI�UHYLVLQJ�ZRUOGV��,Q�VKRUW��WKH�SUREDELOLW\�UHYLVLRQ�FRQGL��
WLRQDOV�DUH�H[DFWO\�WKH�6WDOQDNHU�FRQGLWLRQDOV��

6XSSRVH�WKDW�ZH�KDYH�VRPH�HOLJLEOH�PHWKRG�RI�UHYLVLQJ�SUREDELOLW\�
IXQFWLRQV��DQG�VXSSRVH�WKDW���LV�D�SUREDELOLW\�UHYLVLRQ�FRQGLWLRQDO�
IRU�WKLV�PHWKRG��

:H�VKDOO�QHHG�WR�ILQG�D�PHWKRG�RI�UHYLVLQJ�ZRUOGV��WKHUHIRUH�OHW�XV�
FRQVLGHU�WKH�UHYLVLRQ�RI�FHUWDLQ�VSHFLDO�SUREDELOLW\�IXQFWLRQV�WKDW�
VWDQG�LQ�RQH�WR�RQH�FRUUHVSRQGHQFH�ZLWK�WKH�ZRUOGV��)RU�HDFK�ZRUOG�
:��WKHUH�LV�D�SUREDELOLW\�IXQFWLRQ�3�WKDW�JLYHV�DOO�WKH�SUREDELOLW\�WR�:�
DQG�QRQH�WR�DQ\�RWKHU�ZRUOG��$FFRUGLQJO\��E\�������

����� 3�$��  � I,� LI�$�LV�WUXH�DW�:�
�� :�$�����LI�$�LV�IDOVH�DW�:-�

IRU�DQ\�VHQWHQFH�$��&DOO�VXFK�D�SUREDELOLW\�IXQFWLRQ�RSLQLRQDWHG��VLQFH�
LW�ZRXOG�UHSUHVHQW�WKH�EHOLHIV�RI�VRPHRQH�ZKR�ZDV�DEVROXWHO\�FHUWDLQ�
WKDW�WKH�ZRUOG�:�ZDV�DFWXDO�DQG�ZKR�WKHUHIRUH�KHOG�D�ILUP�RSLQLRQ�
DERXW�HYHU\�TXHVWLRQ��DQG�FDOO�WKH�ZRUOG�:�ZKHUH�3�FRQFHQWUDWHV�DOO�

����

This content downloaded from 130.132.173.105 on Tue, 4 Jun 2013 12:43:20 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


352%$%,/,7,(6� 2)�&21',7,21$/6�

WKH�SUREDELOLW\�WKH�EHOLHI�ZRUOG�RI�3��
2XU�JLYHQ�PHWKRG�RI�UHYLVLQJ�SUREDELOLW\�IXQFWLRQV�SUHVHUYHV�

RSLQLRQDWLRQ��6XSSRVH�3� ZHUH�RSLQLRQDWHG�DQG�3$�ZHUH�QRW��IRU�
VRPH�SRVVLEOH�$��7KDW�LV�WR�VD\�WKDW�3$�JLYHV�SRVLWLYH�SUREDELOLW\�WR�
WZR�RU�PRUH�ZRUOGV��:H�KDYH�DVVXPHG�WKDW�RXU�ODQJXDJH�KDV�WKH�
PHDQV�WR�GLVWLQJXLVK�WKH�ZRUOGV��VR�WKHUH�LV�VRPH�VHQWHQFH�&�VXFK�
WKDW�3$��&��LV�QHLWKHU���QRU����%XW�VLQFH�3�LV�RSLQLRQDWHG��3�$���&��LV�
HLWKHU���RU����FRQWUDGLFWLQJ�WKH�K\SRWKHVLV�WKDW��� LV�D�SUREDELOLW\��
UHYLVLRQ�FRQGLWLRQDO�VR�WKDW�3$�&��DQG�3�$� �� &��DUH�HTXDO��
7KHQ�ZH�KDYH�WKH�IROORZLQJ�PHWKRG�RI�UHYLVLQJ�ZRUOGV��*LYHQ�D�

ZRUOG�:�DQG�SRVVLEOH�VHQWHQFH�$��OHW�3�EH�WKH�RSLQLRQDWHG�SUREDELO��
LW\�IXQFWLRQ�ZLWK�EHOLHI�ZRUOG�:��UHYLVH�3� DFFRUGLQJ�WR�RXU�JLYHQ�
PHWKRG�RI�UHYLVLQJ�SUREDELOLW\�IXQFWLRQV��DQG�OHW�:$�EH�WKH�EHOLHI�
ZRUOG�RI�WKH�UHVXOWLQJ�RSLQLRQDWHG�SUREDELOLW\�IXQFWLRQ�3$��6LQFH�WKH�
JLYHQ�PHWKRG�RI�UHYLVLQJ�SUREDELOLW\�IXQFWLRQV�LV�HOLJLEOH��VR�LV�WKLV�
GHULYHG�PHWKRG�RI�UHYLVLQJ�ZRUOGV��

&RQVLGHU�DQ\�ZRUOG�:�DQG� VHQWHQFHV�$�DQG�&�� /HW�3� EH�WKH�
RSLQLRQDWHG�SUREDELOLW\�IXQFWLRQ�ZLWK�EHOLHI�ZRUOG�:��DQG�OHW�:$�EH�
DV�DERYH��7KHQ�LI�$�LV�SRVVLEOH��

����� :�$� �� &��  � 3�$� �� &��� E\�������
 � 3$�&��� E\�������
 � :$��&���E\������DSSOLHG�WR�:$��

6R� �� LV�D�6WDOQDNHU�FRQGLWLRQDO�IRU�WKH�GHULYHG�PHWKRG�RI�UHYLVLQJ�
ZRUOGV��4XRG�HUDW�GHPRQVWUDQGXP�����

3ULQFHWRQ�8QLYHUVLW\�

���$Q�HDUOLHU�YHUVLRQ�RI�WKLV�SDSHU�ZDV�SUHVHQWHG�DW�D�&DQDGLDQ�3KLORVRSKLFDO�
$VVRFLDWLRQ�FROORTXLXP�RQ�SUREDELOLW\�VHPDQWLFV�IRU�FRQGLWLRQDO�ORJLF�DW�0RQWUHDO�LQ�
-XQH�������,�DP�JUDWHIXO�WR�PDQ\�IULHQGV�DQG�FROOHDJXHV��DQG�HVSHFLDOO\�WR�(UQHVW�
$GDPV�DQG�5REHUW�6WDOQDNHU��IRU�YDOXDEOH�FRPPHQWV��
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