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:H�ZRXOG�OLNH�WR�GHWHUPLQH�D�SUREDELOLW\�PDVV�IXQFWLRQ�3�[O���������;1��� GHILQHG�

ZLWK�VXSSRUW�RYHU�D�SURGXFW�VSDFH�RI�UDQGRP�YDULDEOHV�;����������;1�� :H�DUH�WKXV�
DVVXPLQJ�WKH�SRVLWLYLW\�FRQGLWLRQ�RI�%HVDJ���������)RU�VLPSOLFLW\�ZH�DVVXPH�WKDW�WKH�
SUREDELOLW\�VSDFH�LV�GLVFUHWH��RXU�UHVXOWV�DOVR�KROG�IRU�WKH�FRQWLQXRXV�FDVH��ZLWK�PLQRU�
PRGLILFDWLRQV�LQ�WKH�SURRI��:H�DUH�JLYHQ�D�VHW�RI�PDUJLQDO�DQG�FRQGLWLRQDO�SUREDELOLW\�
PDVV�IXQFWLRQV��HDFK�RI�WKH�IRUP�3�$�,�%���ZKHUH�WKH�VHWV�$�DQG�%�DUH�GLVMRLQW�VXEVHWV�
RI�[O���������;1�� DQG�$�LV�QRW�WKH�HPSW\�VHW��)RU�H[DPSOH��LI�1 ����ZH�PD\�EH�JLYHQ�
^3�[O��� 3�[����3�[O��[��,[����3�[��,[O��[��`��7KH�TXHVWLRQ�LV��GRHV�D�JLYHQ�VHW�RI�PDUJLQDO�
DQG�FRQGLWLRQDO�GLVWULEXWLRQV�XQLTXHO\�VSHFLI\�WKH�MRLQW�GLVWULEXWLRQ��DVVXPLQJ�WKDW�DW�
OHDVW�RQH�VXFK�GLVWULEXWLRQ�H[LVWV"�
:H�UHGXFH�WKH�JLYHQ�LQIRUPDWLRQ�WR�D�VHW�RI�PDUJLQDO�DQG�FRQGLWLRQDO�SUREDELOLW\�

PDVV�IXQFWLRQV��HDFK�RI�WKH�FDQRQLFDO�IRUP�
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E\�UHSODFLQJ�HDFK�IXQFWLRQ�RI�WKH�IRUP�3�[L����������[L��,�%��ZLWK�WKH�VHW�RI�,�IXQFWLRQV��
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&RQVLGHU�D�FROOHFWLRQ�RI�PDUJLQDO�DQG�FRQGLWLRQDO�SUREDELOLW\�VSHFLILFDWLRQV�RI�WKH�

FDQRQLFDO�IRUP������FRQVLVWHQW�ZLWK�DW�OHDVW�RQH�MRLQW�GLVWULEXWLRQ�ZLWK�SRVLWLYH�VXSSRUW�
RQ�WKH�SURGXFW�VSDFH��7KH�FROOHFWLRQ�XQLTXHO\�GHWHUPLQHV�WKH�MRLQW�GLVWULEXWLRQ�LI�DQG�
RQO\�LI�LW�FRQWDLQV�D�QHVWHG�VHTXHQFH�RI�SUREDELOLW\�PDVV�IXQFWLRQV�RI�WKH�IRUP�

^3�\L-$L�� �<N��DOO�N�!� L����IRU�L � ����������1`�� ����

ZKHUH��<L������� <1�� LV�D�SHUPXWDWLRQ�RI��[L���� �����;1��DQG��IRU�HDFK�L��$L�LV�VRPH�VXEVHW��
SRVVLEO\�HPSW\��RI�WKH�L�� ��YDULDEOHV�̂<L���� ����� <L�O�̀�� 8QOHVV�DOO�WKH�VHWV�$L�DUH�
HPSW\�D�KLHUDUFKLFDO�PRGHO�WKH�VHW�RI�IXQFWLRQV�����PXVW�EH�FKHFNHG�IRU�FRQ��
VLVWHQF\��
)RU�H[DPSOH��LI�1 ����WKH�MRLQW�GLVWULEXWLRQ��LI�LW�H[LVWV��LV�XQLTXHO\�VSHFLILHG�E\�WKH�
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)LUVW�DVVXPH�WKDW�D�QHVWHG�VHW�RI�1�FRQGLWLRQDO�GLVWULEXWLRQV�LV�JLYHQ�DQG�LV�
FRQVLVWHQW�ZLWK�DW�OHDVW�RQH�MRLQW�GLVWULEXWLRQ�3�\O�� ������� <1��� ZH�VKDOO�SURYH�E\�
LQGXFWLRQ�WKDW�WKH�MRLQW�GLVWULEXWLRQ�LV�XQLTXH��
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�E�� L� ��������� 1��$VVXPH�WKDW�3�\O�� �������\L�,��,�\L������ ���<1��LV�VSHFLILHG�XQLTXHO\�
E\�WKH�ILUVW�L�����GLVWULEXWLRQV�LQ�WKH�QHVWHG�VHW��7KH�IROORZLQJ�IRUPXOD�JLYHV�WKH�
UHODWLYH�YDOXHV�RI�WKH�FRQGLWLRQDO�SUREDELOLWLHV�3�\������� <L�,\L������ ��
� <1��IRU�
DOO�FDVHV��DOO�SUREDELOLWLHV�LQ�WKH�IRUPXOD�DUH�LPSOLFLWO\�FRQGLWLRQDO�RQ�\L��,�
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:LWK�DQ\�IL[HG�DVVLJQPHQW�RI�$L��ZH�FDQ�QRUPDOL]H�WR�REWDLQ�WKH�H[DFW�
SUREDELOLW\�PDVV�IXQFWLRQ�RI�<L������� \���FRQGLWLRQDO�RQ�WKH�UHPDLQLQJ�1�� L�
YDULDEOHV���,I�$�L�LV�WKH�HPSW\�VHW��DGRSW�WKH�FRQYHQWLRQ�3�$�L�� �3�$�L�,�\L�� � ����
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1RZ�DVVXPH�WKDW�WKH�MRLQW�GLVWULEXWLRQ�LV�XQLTXHO\�GHWHUPLQHG�E\�D�VHW�RI�

FRQGLWLRQDO�SUREDELOLW\�PDVV�IXQFWLRQV�RI�WKH�IRUP������ZH�VKDOO�SURYH�E\�LQGXFWLRQ�
WKDW�D�QHVWHG�VHW�RI�WKH�IRUP�����PXVW�EH�LQFOXGHG��
)RU�HDFK�UDQGRP�YDULDEOH�;L���ODEHO�WZR�GLVMRLQW�SRLQWV�DV���DQG����ZH�GHILQH�+WR�EH�

WKH�K\SHUFXEH�SURGXFW�VHW�̂�����̀1��7KLV�SURRI�XVHV�D�VHW�RI�DOWHUQDWLYH�MRLQW�SUREDELOLW\�
PDVV�IXQFWLRQV�36�WKDW�GLIIHU�IURP�3�RQO\�RQ�WKH�K\SHUFXEH�+� � ^�����̀1��)RU�DQ\�
VXEVHW�6�RI�WKH�UDQGRP�YDULDEOHV�̂;��� �����;1`��GHILQH�

36�;��� ���� ;1�� � 3�;����
� ��;1�� LI��[O��������[1��LV�QRW�D�YHUWH[�RI�+��

2WKHUZLVH��

�,��� ;1�� I3�;,��� �� ���;1���� H� LI� L��[�HV[L�LV�HYHQ��

3�;��� �� �� ���;1����H� LI�(L�[HV[M�LV�RGG��

�6LQFH�WKH�MRLQW�GLVWULEXWLRQ�KDV�VXSSRUW�RQ�WKH�SURGXFW�VSDFH��LW�LV�DOZD\V�SRVVLEOH�WR�
SLFN�D�QRQ�]HUR�(�IRU�ZKLFK�WKH�SUREDELOLW\�PDVV�IXQFWLRQV�36� DUH�DOO�SRVLWLYH���
6XPPDWLRQ�RYHU�WKH�K\SHUFXEH�+�UHYHDOV�WKDW�WKH�FRQGLWLRQDO�SUREDELOLW\�IXQFWLRQV�
36�[NO�&��DQG�3�[N,�&��GLIIHU�LI�DQG�RQO\�LI�[NH�6�DQG�&�'�6?�̂[N`��

�D�� L ����/HW�6� � ^;����� ���;1`��WKH�FRPSOHWH�VHW�RI�1�YDULDEOHV��7KHQ�WKH�RQO\�
FRQGLWLRQDO�GLVWULEXWLRQV�LQ�WKH�FDQRQLFDO�IRUP�����WKDW�GLVWLQJXLVK�WKH�
SUREDELOLW\�PDVV�IXQFWLRQV�3V�DQG�3DUH�WKH�IRUP�3�\��,<������ �� ��<1���7KH�ILUVW�
FRQGLWLRQDO�GLVWULEXWLRQ�LQ�QHVWHG�VHW�����LV�WKXV�QHHGHG�WR�VSHFLI\�3�XQLTXHO\��

�E�� L ��� �������1��$VVXPH�WKDW�WKH�ILUVW�L�� ��GLVWULEXWLRQV�RI�WKH�QHVWHG�VHW�DUH�
JLYHQ��WKXV�VSHFLI\LQJ�3�\������ ��\L��O\L���� ���<1���DQG�OHW�6� � ^�<L���
� <1`��
7KHQ�WKH�RQO\�FRQGLWLRQDO�GLVWULEXWLRQV�LQ�WKH�FDQRQLFDO�IRUP�WKDW�GLVWLQJXLVK�
WKH�SUREDELOLW\�PDVV�IXQFWLRQV�36�DQG�3�DUH�WKRVH�RI�WKH�IRUP�3�\N� ,�&���ZKHUH�
N� L� DQG�&'6?^\N`�� $IWHU�SHUPXWLQJ�WKH�ODEHOV�RQ�<L�DQG�<N�� WKH�
FRQGLWLRQDO�SUREDELOLW\�IXQFWLRQ�3�<N�,�&��EHFRPHV�WKH�LWK�LQ�QHVWHG�VHW������
�([FKDQJLQJ�WKH�ODEHOV�RI�<L�DQG�<N�GRHV�QRW�DIIHFW�WKH�ODEHOOLQJ�RI�WKH�ILUVW�
L��,�GLVWULEXWLRQV��ZKLFK�FRQGLWLRQ�RQ�ERWK�<L�DQG�<N���
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