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IRU�VRPH�EXW�QRW�DOO�FKRLFHV�RI�f KDV�WKH�VDPH�XSVKRW��LV�WR�GHPDQG�DQ�LQWHUSRODQW�IRU�$�DQG�&�LQHYHU\�FDVH�H[FHSW�ZKHQ�HLWKHU�$�f '�IRU�DOO�'�RU� HOVH�f &���7KLV� UHOD[DWLRQ�ZLOO� DOORZ�XV� WRFRQVLGHU� LQ� SDUWLFXODU� WKH� HTXLYDOHQWLDO²RU� µELFRQGLWLRQDO¶²IUDJPHQWV� RI� LQWXLWLRQLVWLF� DQGFODVVLFDO� ORJLF�� LQ�ZKLFK� WKH�RQO\�FRQQHFWLYH�ZLWK�ZKLFK�IRUPXODV�DUH�FRQVWUXFWHG� LV� WKH�ELQDU\FRQQHFWLYH�l DV�ZHOO�DV�RWKHU�FRQVWDQW�OHVV�IUDJPHQWV��SURYLGLQJ�XV�ZLWK�RQH�RI�WKH�VHQVHV�RI�RXUWLWOH�� HTXLYDOHQWLDO� LQWHUSRODWLRQ�DV� ,3� IRU� VXFK� IUDJPHQWV�� �,3�ZLOO� DOVR�EH� FRQVLGHUHG� IRU�RWKHUIUDJPHQWV���:KDW� ZH� VKDOO� DFWXDOO\� FDOO� WKH� (TXLYDOHQWLDO� ,QWHUSRODWLRQ� 3URSHUW\� LQ� ��� EHORZ�KRZHYHU�� WDNHV� WKH� DGMHFWLYH� ³HTXLYDOHQWLDO´� LQ� DQRWKHU� VHQVH�� DV� SHUWDLQLQJ� QRW� WR� DQ\HTXLYDOHQFH�FRQQHFWLYH EXW� WR� WKH�UHODWLRQ RI� ORJLFDO�HTXLYDOHQFH��PXWXDO�FRQVHTXHQFH���$V�ZHVKDOO� VHH�� IRU� WKH� FDVH� RI� FODVVLFDO� ORJLF�� WKHUH� LV� DQ� LQWHUHVWLQJ� FRQQHFWLRQ� ±� LQ� WKH� FDVH� RIFODVVLFDO� ORJLF�±�EHWZHHQ�RUGLQDU\� LQWHUSRODWLRQ� �,3�� WKDW� LV�� IRU� WKH� HTXLYDOHQWLDO� IUDJPHQW� DQGWKLV�ELODWHUDO�YHUVLRQ�RI�,3��,Q�IDFW��ZH�VKDOO�GHULYH�WKH�IRUPHU�IURP�WKH�ODWWHU��7KH�UHVXOW�LWVHOI�LVQRW� QHZ�� VLQFH� LW� LV� NQRZQ� WKDW� HYHU\� IUDJPHQW�RI� FODVVLFDO� ORJLF� HQMR\V� ,3�� �>�@� DQG� >��@�JLYHYHUVLRQV�RI�DSSUR[LPDWHO\� WKLV� UHVXOW�±� WKRXJK�VHH����EHORZ���%XW� WKLV�ZD\�RI�GHULYLQJ� LW� GRHVSHUKDSV�KDYH�D�FHUWDLQ�LQWHUHVW�LQ�LWV�RZQ�ULJKW�³(TXLYDOHQWLDO´�LQ�RXU�WLWOH�LV�WKXV�DPELJXRXV��PHDQLQJ�RQ�WKH�RQH�KDQG�³SHUWDLQLQJ�WR�gf´DQG�� RQ� WKH�RWKHU�� ³SHUWDLQLQJ� WR�l´��6LQFH� WKH�ZD\� WKHVH� WZR� VHQVHV� DUH� UHODWHG� LQ� ���PDNHVKHDY\�XVH�RI� WKH�HIIHFW�RI� �XQLIRUP��VXEVWLWXWLRQ��RQ� WKH� VLGH�RI� WKH�(TXLYDOHQWLDO� ,QWHUSRODWLRQ3URSHUW\��ZH� FRQVLGHU� LQ� ��� WKH� H[WHQW� WR�ZKLFK� WKH� LQWHUSRODQWV� SURPLVHG� E\� ,3� LWVHOI� FDQ� EHJXDUDQWHHG�WR�H[LVW�E\�MXGLFLRXV�VXEVWLWXWLRQV��,Q����ZH�GLVFXVV�,3�IRU�WKH�HTXLYDOHQWLDO�IUDJPHQWRI� LQWXLWLRQLVWLF� ORJLF�DQG�DOVR� IRU� IUDJPHQWV�RI�VRPH� LQWHUPHGLDWH� ORJLFV��RQH�RI�ZKLFK� WKURZVOLJKW�RQ�DQ�H[DPSOH�HPSOR\HG�LQ�����6RPH�UHPDLQLQJ�TXHVWLRQV�DUH�FROOHFWHG�WRJHWKHU�DQG�UDLVHGLQ����7KHUH�LV�D�FRQVLGHUDEOH�OLWHUDWXUH�RQ�,3�IRU�SURSRVLWLRQDO�ORJLF��DQG�UHODWHG�FRQGLWLRQV��RQO\�DVPDOO�SRUWLRQ�RI�ZKLFK�ZLOO�EH�FLWHG�LQ�ZKDW�IROORZV��,W�VHHPV�WKHUHIRUH�DSSURSULDWH� WR�PHQWLRQWKDW�&KDSWHU����RI�>�@�HQGV�ZLWK�DQ�XS�WR�GDWH�JXLGH�WR�WKLV�OLWHUDWXUH��&KDSWHU���RI�>�@�JLYHV�WKH.ULSNH�VHPDQWLFV�IRU�LQWXLWLRQLVWLF�DQG�LQWHUPHGLDWH�ORJLFV��WKH�ODWWHU�WRSLF�ZLOO�RFFXS\�XV�LQ����$�FRPSOHWH�RYHUYLHZ�RI�WKH�VXEMHFW�PD\�EH�REWDLQHG�E\�FRQVXOWLQJ�>��@��IRU�D�EULHIHU�WUHDWPHQW�VHH�WKH�VXUYH\�>�@��$V�ZHOO�DV�GHDOLQJ�ZLWK�PRGDO�ORJLFV��WKH�ERG\�RI�&KDSWHU����RI�>�@�DOVR�WUHDWVLQWHUSRODWLRQ� IRU� LQWHUPHGLDWH� ORJLFV�� �,Q� IDFW� WKH� DXWKRUV�� DV� IRU� VHYHUDO� RWKHU� RI� RXUELEOLRJUDSKLFDO� UHIHUHQFHV��XVH� WKH� WHUPLQRORJ\�RI� VXSHULQWXLWLRQLVWLF� ORJLFV��7R� WUDQVODWH�� UHFDOOWKDW�LQ�WKH�FDVH�RI�SURSRVLWLRQDO�ORJLF�±�WKRXJK�QRW�SUHGLFDWH�ORJLF�±�WKH�VXSHULQWXLWLRQLVWLF�ORJLFVDUH�SUHFLVHO\�WKH�LQWHUPHGLDWH�ORJLFV�WRJHWKHU�ZLWK�LQFRQVLVWHQW�ORJLF��

���6XEVWLWXWLRQ�DQG�,QWHUSRODWLRQ2XU�LQWURGXFWLRQ�SDVVHG��ZLWKRXW�H[SOLFLW�QRWLFH��IURP�WDON�RI�FRQVHTXHQFH�UHODWLRQV�ZLWK�WKH�,3WR�WDON�RI�ORJLFV��DQG�IUDJPHQWV�RI�ORJLFV��ZLWK�WKLV�SURSHUW\��)UHTXHQWO\��IRU�UHDVRQV�ZH�QHHG�QRWJR� LQWR�� WKH� LGHD� RI� YLHZLQJ� D� FRQVHTXHQFH� UHODWLRQ� DV� D� ORJLF� LV� DVVRFLDWHG� ZLWK� WKH� IXUWKHUGHPDQG� WKDW� WR� FRXQW� DV� D� ORJLF�� D� FRQVHTXHQFH� UHODWLRQ� VKRXOG� EH� ³FORVHG� XQGHU� 8QLIRUP6XEVWLWXWLRQ´��RU��DV�ZH�VKDOO�VD\��EH�VXEVWLWXWLRQ�LQYDULDQW PHDQLQJ�WKDW�f VKRXOG�VDWLVI\��IRU�DQ\VXEVWLWXWLRQ��RI�IRUPXODV�IRU�SURSRVLWLRQDO�YDULDEOHV��s��WKH�FRQGLWLRQ�WKDW�ZKHQHYHU�* f $��ZHPXVW� DOVR� KDYH� s�*�� f s�$��� +HUH� s�*�� LV� MXVW� ^s�&�� _� &� � *`�� �6XEVWLWXWLRQ�LQYDULDQWFRQVHTXHQFH� UHODWLRQV� DUH� VRPHWLPHV� FDOOHG� VWUXFWXUDO FRQVHTXHQFH� UHODWLRQV� LQ� WKH� OLWHUDWXUH��
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:KDWHYHU�WKH�PHULWV�RI�WKLV�FRQGLWLRQ�DV�D�PDUN�RI�µORJLFDOLW\¶��LW�KDV�VRPH�UDPLILFDWLRQV�IRU�WKHLVVXH�RI�,3�/HW� XV LPDJLQH� ZKDW� WKH� VLPSOHVW� SRVVLEOH� FDVH� RI� D� IDLOXUH� RI� ,3� PLJKW� ORRN� OLNH�� IRU� DFRQVHTXHQFH�UHODWLRQ�f DVVXPHG�VXEVWLWXWLRQ�LQYDULDQW��:H�ZDQW�$��&��ZLWK�$�f &��ZKHUH�$�DQG&�VKDUH�VRPH�SURSRVLWLRQDO�YDULDEOH��S��VD\��EXW�WKHUH�EHLQJ�QR�LQWHUSRODQW�%��ZLWK�$�f %�f &��$�PXVW�FRQWDLQ��LQ�DGGLWLRQ�WR�S��VRPH�RWKHU�YDULDEOH�QRW�RFFXUULQJ�LQ�&��RU�HOVH�$�LWVHOI�FRXOGVHUYH��DV�%��DQG�VLQFH�ZH�DUH�DIWHU�WKH�VLPSOHVW�SRVVLEOH�FDVH��OHW�XV�VXSSRVH�WKDW�WKHUH�LV�MXVW�RQHVXFK�DGGLWLRQDO�YDULDEOH�LQ�$��T��VD\��/LNHZLVH��ZH�QHHG�WR�VXSSRVH�WKDW�&�FRQWDLQV��LQ�DGGLWLRQ�WRS��VRPH�RWKHU�YDULDEOH�±�U��VD\�±�QRW�RFFXUULQJ�LQ�$��RWKHUZLVH�&�LWVHOI�FRXOG�SOD\�WKH�UROH�RI�%�7KXV�WKH�VLPSOHVW�FRXQWHUH[DPSOH�WR�,3�IRU�D�\HW�WR�EH�VSHFLILHG�f ZRXOG�WDNH�$�DV�D�FRPSRXQGRI�S ZLWK�T��FRQVWUXFWHG�XVLQJ�VRPH�ELQDU\�FRQQHFWLYH���LQ� WKH�ODQJXDJH�RI�f��DQG�VLPLODUO\�&ZRXOG�EH�D�FRPSRXQG�RI�S ZLWK�U��FRQVWUXFWHG�XVLQJ�D�ELQDU\�FRQQHFWLYH�@��DQG�ZH�KDG�����S ��T f S @ U ���6R�IDU��LQ�RXU�TXHVW�IRU�D�VLPSOH�FRXQWHUH[DPSOH�WR�,3��ZH�KDYH�WDNHQ�VLPSOLFLW\�WR�EH�D�PDWWHU�RIPLQLPL]LQJ� WKH� QXPEHU� RI� GLVWLQFW� RFFXUUHQFHV� RI� FRQQHFWLYHV� DQG� VHQWHQFH� OHWWHUV� LQ� WKHH[DPSOH��6XSSRVH�ZH�JR�IXUWKHU�DQG�UHGXFH�WKH�QXPEHU�RI�FRQQHFWLYHV�RFFXUULQJ�DV�ZHOO�DV�WKHQXPEHU�RI�RFFXUUHQFHV�RI�FRQQHFWLYHV��LQVLVWLQJ�IRU�WKH�FDVH�RI������LQ�RWKHU�ZRUGV��WKDW�@ LV���)L[LQJ�RQ�$�DV�S ��T�� WKLV�DOORZV�WZR�SRVVLELOLWLHV�IRU�&��DV�S ��U DQG�DV�U ��S��$Q�H[DPSOH�DVVLPSOH�DV�WKLV�RI�IDLOXUH�RI�,3�FDQQRW��ZH�QRZ�REVHUYH��DULVH�IRU�VXEVWLWXWLRQ�LQYDULDQW�f��/HW�XVWDNH�WKH�ILUVW�SRVVLELOLW\�IRU�&�ILUVW��WKDW�LV��ZH�DUH�JLYHQ��IRU�VXEVWLWXWLRQ�LQYDULDQW�f�S ��T f S ��U ���6XEVWLWXWLQJ�S IRU�T LQ�����JLYHV������ZKLOH�VXEVWLWXWLQJ�S IRU�U LQ�����JLYHV�����S ��S f S ��U ���S ��T f S ��S ���)URP�����DQG������ZH�FRQFOXGH�WKDW�S ��S VHUYHV�DV�DQ�LQWHUSRODQW�IRU�WKH�FKRVHQ�$�DQG�&��VLQFHZH�KDYH�MXVW�HVWDEOLVKHGS ��T f S ��S f S ��U ���,I�RQ�WKH�RWKHU�KDQG�±�WKH�VHFRQG�RI�WKH�WZR�SRVVLELOLWLHV�GLVWLQJXLVKHG�DERYH�±�&�LV�U ��S��WKHQFRUUHVSRQGLQJ�WR�����ZH�KDYH�S ��T f U ��S ���DQG�DSSHDOV�WR�WKH�VXEVWLWXWLRQ�LQYDULDQFH�RI�f \LHOG�����DQG�����DJDLQ��IURP�ZKLFK�ZH�PD\�DJDLQGUDZ�WKH�����OLNH�FRQFOXVLRQ�����S ��S f U ��S ���S ��T f S ��S f U ��S ���:KDW�PRUDO�FDQ�ZH�GUDZ�IURP�WKH�LQWHUSRODWLRQV�REWDLQHG�DW�����DQG�����KHUH"�7KRXJK�WKHLUGHULYDWLRQV�PDNH�FOHDU�WKH�UHDVRQLQJ�LQ�ZKDW�ZDV�DIWHU�DOO�VXSSRVHG�WR�EH�WKH�VLPSOHVW�FDVH��WKHPRUH�JHQHUDO� SRLQW� LV� EHVW� EURXJKW�RXW� E\� LQWURGXFLQJ� WKH� LGHD� RI� WZR� IRUPXODV� KDYLQJ�� DV�ZHVKDOO�VD\��WKH�VDPH�µVNHOHWRQ¶��7R�GHILQH�WKLV��OHW�XV�GHQRWH�E\�s� WKH�VXEVWLWXWLRQ�ZKLFK�UHSODFHV
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HYHU\�YDULDEOH�E\�WKH�YDULDEOH�S��7KHQ�ZH�VD\�WKDW�IRUPXODV�$�DQG�%�KDYH�WKH�VDPH�VNHOHWRQ MXVWLQ�FDVH�s��$�� �s��%���&OHDUO\��WKH�VDPH�HIIHFW�ZRXOG�EH�DFKLHYHG�ZKLFKHYHU�YDULDEOH�ZH�GHFLGHGWR� XVH� WR� SOD\� WKH� UROH� SOD\HG� E\�S KHUH�� LI�ZH� YLVXDOL]H� WKH� FRQVWUXFWLRQ�WUHH� RI� D� IRUPXOD� DVKDYLQJ� LWV� QRQ�WHUPLQDO� QRGHV� ODEHOOHG� ZLWK� FRQQHFWLYHV� DQG� LWV� WHUPLQDO� QRGHV� ODEHOOHG� ZLWKSURSRVLWLRQDO�YDULDEOHV��WKHQ�ZKDW�ZH�GHVFULEH�DV�IRUPXODV�ZLWK�WKH�VDPH�VNHOHWRQ�DUH�IRUPXODVZKRVH�FRQVWUXFWLRQ�WUHHV�DUH�LGHQWLFDO�VDYH�LQ�UHVSHFW�RI�WKH�ODEHOOLQJ�RI�WKH�WHUPLQDO�QRGHV��1RWHWKDW�D�VXEVWLWXWLRQ�LQVWDQFH�RI�D�IRUPXOD�$��L�H��� WKH�IRUPXOD�s�$��IRU�VRPH�VXEVWLWXWLRQ�s��ZLOOQRW� LQ� JHQHUDO� KDYH� WKH� VDPH� VNHOHWRQ� DV� $�� VLQFH� WKH� VXEVWLWXWLRQ� LQ� TXHVWLRQ� PD\� QRW� EH� DYDULDEOH�IRU�YDULDEOH�VXEVWLWXWLRQ��DQG�WKDW�IRUPXODV�$�DQG�%�KDYLQJ�WKH�VDPH�VNHOHWRQ�ZLOO�QRW�LQJHQHUDO�EH��HLWKHU�RI�WKHP��D�VXEVWLWXWLRQ�LQVWDQFH�RI�WKH�RWKHU��WKLV�LV�LOOXVWUDWHG��IRU�H[DPSOH��E\WKH�FDVH�RI�WKH�IRUPXODV��RI�WKH�ODQJXDJH�RI�LQWXLWLRQLVWLF�RU�FODVVLFDO�VHQWHQWLDO�ORJLF��S � �T � �So U���DQG�S � �S � �T o U����7KH�LPSRUWDQW�WKLQJ�DERXW�WKH�IRUPXODV�RQ�WKH�OHIW�DQG�ULJKW�RI�WKHf LQ�����DQG������ZKLFK�DOORZHG�WKH�DSSHDO�WR�VXEVWLWXWLRQ�LQYDULDQFH�WR�VXSSO\�LQWHUSRODQWV��ZDVWKDW� LQ�HDFK�FDVH� WKH� IRUPXODV� LQYROYHG�KDG� WKH� VDPH�VNHOHWRQ�� ,W�ZDV�QRW� LPSRUWDQW� WKDW� WKHVHIRUPXODV� ZHUH� FRQVWUXFWHG� E\� D� VLQJOH� DSSOLFDWLRQ� RI� D� SULPLWLYH� FRQQHFWLYH�� IRU� LQVWDQFH� ±WKRXJK�LI� WKH\�DUH�� LW� LV� LPSRUWDQW� WKDW� WKLV�EH�WKH�VDPH FRQQHFWLYH��RU� WKH\�ZRXOG�QRW�KDYH� WKHVDPH�VNHOHWRQ���DQG�LW�LV�QRW�LPSRUWDQW�WKDW�WKHUH�LV�RQO\�RQH�YDULDEOH�LQ�$�EXW�QRW�LQ�&�RU�LQ�&�EXWQRW�LQ�$��:H�GLVWLO�WKH�JHQHUDO�SDWWHUQ�IURP�WKH�DERYH�H[DPSOHV�DV�
352326,7,21� ��� 6XSSRVH� WKDW� f LV� D� VXEVWLWXWLRQ�LQYDULDQW� FRQVHTXHQFH� UHODWLRQ� LQ� WKHODQJXDJH�RI�ZKLFK�WKHUH�DUH�IRUPXODV�$� &��KDYLQJ�WKH�VDPH�VNHOHWRQ�DQG�H[DFWO\�RQH�YDULDEOH�LQFRPPRQ��DQG�IRU�ZKLFK�$�f &��7KHQ�WKHUH�LV�D�IRUPXOD�%�LQ�ZKLFK�WKDW�FRPPRQ�YDULDEOH�LV�WKHRQO\�YDULDEOH�WR�RFFXU��ZLWK�$ f %�f &��)XUWKHUPRUH��% KDV�WKH�VDPH�VNHOHWRQ�DV $ DQG�&�
3URRI� 6XSSRVH�$�DQG�&�PHHW�WKH�FRQGLWLRQV�JLYHQ��6LQFH�ZH�KDYH�DQ�LQILQLWH�VXSSO\�RI�YDULDEOHVDQG�f LV� VXEVWLWXWLRQ�LQYDULDQW�� WKHUH� LV�QR� ORVV� LQ�JHQHUDOLW\� LQ�DVVXPLQJ� WKDW� WKH�RQH�YDULDEOHFRPPRQ�WR�WKHVH�WZR�IRUPXODV�LV�S��/HW�WKH�UHPDLQLQJ�YDULDEOHV�LQ�$�EXW�QRW�&�EH�T��}�TP DQGWKH� WKRVH�YDULDEOHV� LQ�&�ZKLFK�DUH�QRW� LQ�$�EH�U��}�UQ��7KXV� IXOO\� LQGLFDWLQJ� WKH�SURSRVLWLRQDOYDULDEOHV�LQYROYHG��ZH�KDYH�$� �$�S��T��}�TP ���&� �&�S��U��}�UQ���DQG�RXU�WDVN�LV�WR�ILQG�%� %�S�� ZLWK� $ f %�f &�� /HW� s� EH� WKH� VXEVWLWXWLRQ� PDSSLQJ� DOO� RI� T��}�TP WR� S�� DQG� s� WKHVXEVWLWXWLRQ�PDSSLQJ�DOO�RI��U��}�UQ WR�S��1RZ��VLQFH�$�f &�DQG�f LV�VXEVWLWXWLRQ�LQYDULDQW�ZHKDYH�s��$� f s��&��DQG�s��$��f s��&���6LQFH�WKH�TL GR�QRW�RFFXU�LQ�&�DQG�WKH�UM GR�QRW�RFFXU�LQ$��s��&��  �&� DQG�s��$��  �$�� 7KXV�ZH� KDYH� �L��s��$��f &� DQG� �LL� $ f s��&��� 5HFDOOLQJ� WKHVXEVWLWXWLRQ�s� IURP�WKH�GHILQLWLRQ�RI�ZKDW�LW�LV�IRU�IRUPXODV�WR�KDYH�WKH�VDPH�VNHOHWRQ��QRWH�WKDWVLQFH�$�DQG�&�DUH�VXSSRVHG�WR�VWDQG�LQ�WKLV�UHODWLRQ��DQG�s��$�� �s��$���s��&�� �s��&���ZH�KDYH
s��$�� �s��&��� �7KXV��L��DQG��LL��JLYHV�XV�s��$�� �DOLDV s��&���DV� WKH�SURPLVHG� LQWHUSRODQW�%�� LQZKLFK�RQO\�WKH�FRPPRQ�YDULDEOH�S DSSHDUV���

:H�PD\� DVN� KRZ� HVVHQWLDO� WKH� UHVWULFWLRQ� LV� WR� WKHUH� EHLQJ� D� VLQJOH SURSRVLWLRQDO� YDULDEOHFRPPRQ�WR�$�DQG�&�KHUH��&HUWDLQO\�WKH�DERYH�PHWKRG�RI�SURRI�GRHV�QRW�GHOLYHU�DQ�LQWHUSRODQW�LQWKH�VHYHUDO�FRPPRQ�YDULDEOHV��VKRXOG�WKHUH�EH�PRUH�WKDQ�RQH�VXFK��)RU�H[DPSOH��OHW�WKH�ODQJXDJHRI�f KDYH�WZR�ELQDU\�FRQQHFWLYHV���DQG�@ �DV�LQ�������DQG�VXSSRVH�S� ��T��@ S� f �S� ��S���@ U ���
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:H�KDYH�D�FKRLFH�EHWZHHQ�S� DQG�S� DV�WKH�YDULDEOH�WR�SOD\�WKH�UROH�RI�S LQ�WKH�DERYH�GHULYDWLRQRI�����RU������RU�PRUH�JHQHUDOO\�LQ�3URSRVLWLRQ������ZKHUH�WKH�IRUPXODV�RQ�WKH�OHIW�DQG�WKH�ULJKW�RIWKH�µf¶�LQ�����DUH�WKH�$�DQG�&�EHWZHHQ�ZKLFK�ZH�ZLVK�WR�LQWHUSRODWH�D�VXLWDEOH�%��6XSSRVH�ZHSLFN�S� DV�WKH�YDULDEOH�WR�UHSODFH�U ZLWK�RQ�WKH�OHIW��JLYLQJ�������S� ��T��@ S� f �S� ��S���@ S� ����:H�DUH�QRZ�DW�WKH�$�f s�&��VWDJH�RI�WKH�SURFHHGLQJV��LQ�QHHG�RI�s�$��IRU�ZKLFK�s�$��f &�DQG
s�$�� �s�&���VR�WKDW�WKLV�IRUPXOD�ZLOO�VHUYH�DV�%��)RU�WKH�ODWWHU�HTXDOLW\��ZH�QHHG�s�S��� �S���s�T� �S���s�S��� �S���6R�WR�KDYH�s�$��f &��ZH�QHHG�������S� ��S���@ S� f �S� ��S���@ U ����%XW� ����� GRHV� QRW� IROORZ� IURP� ���� DQG� WKH� VXEVWLWXWLRQ�LQYDULDQFH� RI�f�� EHFDXVH� WKH� UHTXLUHGVXEVWLWXWLRQ�GLVUXSWV�WKH�ULJKW�KDQG�VLGH��ZKLFK�VKRXOG�LQVWHDG��DSSO\LQJ�s DV�GHVFULEHG�DERYH��EHWKH�IRUPXOD��S� � S�� @ U���$�VLPLODU�GLIILFXOW\�EORFNV�WKH�DOWHUQDWLYH�URXWH�RI�VHOHFWLQJ�S� DV�WKHYDULDEOH� ZLWK� ZKLFK� WR� UHSODFH� U RQ� WKH� OHIW� RI� �����:H� VKDOO� QRW� HQTXLUH� DV� WR� ZKDW� VXLWDEOHJHQHUDOL]DWLRQ�RI� WKH�VDPH�VNHOHWRQ�UHODWLRQ�PLJKW� IL[� WKLV�SUREOHP�IRU�DOORZLQJ�D�PRUH� OLEHUDOYHUVLRQ�RI�3URSRVLWLRQ������ZLWK�VHYHUDO�FRPPRQ�YDULDEOHV²SHUKDSV�RQH�UHODWLYL]HG�WR�WKH�VHW�RIFRPPRQ�YDULDEOHV�DQG�UHTXLULQJ�WKHP�WR� UHPDLQ� LQ�SRVLWLRQ�DV�RSSRVHG� WR� IOLWWLQJ�DURXQG�DV� LQWKH�$�DQG�&�RI������VLQFH�WKH�UHVXOW�LV�RI�FRXUVH�YHU\�OLPLWHG�ZKHQ�RXU�LQWHUHVW�LV�HVWDEOLVKLQJ�,3LWVHOI�IRU�D�SDUWLFXODU�f�$FFRUGLQJO\��WR�FORVH�WKLV�VHFWLRQ��ZH�UHWXUQ�WR�WKH�VLPSOHVW�SRWHQWLDO FRXQWHUH[DPSOH�WR�,3�LQZKLFK� WKH�$� DQG�&� FRQFHUQHG� GR� QRW� KDYH� WKH� VDPH� VNHOHWRQ�� QDPHO\� ���� DERYH�� UHSHDWHG� IRUFRQYHQLHQFH�KHUH�S ��T f S @ U ���7R�UHDOL]H�WKH�SRWHQWLDO��OHW�XV�JLYH�D�PDWUL[�VHPDQWLFV�IRU�VRPH�f ZLWK�����VDWLVILHG�EXW�ZLWK�QRLQWHUSRODQW�DYDLODEOH��$V�H[SODLQHG�LQ�����DQ\�VXFK�PDWUL[�PXVW�KDYH�DW�OHDVW�WKUHH�HOHPHQWV��DQGWR�WKLV�HQG�ZH�JLYH�WKH�IROORZLQJ�WDEOHV�GHVFULELQJ�D�WKUHH�HOHPHQW�DOJHEUD�ZLWK�WZR�IXQGDPHQWDORSHUDWLRQV�DV�LQGLFDWHG�

)LJXUH��7R�FRQYHUW� WKLV�DOJHEUD� LQWR�D� �ORJLFDO��PDWUL[��ZH�PXVW� VXSSO\�D� VHW�RI�GHVLJQDWHG�YDOXHV��:HVWLSXODWH� WKDW� IRU� WKH�PDWUL[�ZH�DUH� LQWHUHVWHG� LQ�� WKH�YDOXH��� LV� WKH� �VROH��GHVLJQDWHG�YDOXH�� LQRWKHU�ZRUGV��ZH�GHILQH�f RQ� WKH� ODQJXDJH�ZKRVH�RQO\�FRQQHFWLYHV�DUH���DQG�@�� IRU�DQ\�VHW�RIIRUPXODV�* RI�WKLV�ODQJXDJH�DQG�IRUPXOD�&��* f &�LI�DQG�RQO\�HYHU\�KRPRPRUSKLVP�K IURP�WKHODQJXDJH� �FRQVLGHUHG� DV� DQ� DOJHEUD�ZLWK� WKH� VHW� RI� IRUPXODV� DV� LWV� XQLYHUVH� DQG� WKH� SULPLWLYHFRQQHFWLYHV�DV�IXQGDPHQWDO�RSHUDWLRQV��WR�WKH�DERYH�DOJHEUD��IRU�ZKLFK�K�$�� ���IRU�HYHU\�$ � *LV�DOVR�VXFK�WKDW�K�&�� ����$QRWKHU�ZD\�RI�SXWWLQJ�WKLV�LV�WR�VD\�WKDW�f LV�WKH�FRQVHTXHQFH�UHODWLRQGHWHUPLQHG E\ WKH�PDWUL[�ZH�KDYH�VSHFLILHG���$�SUHFLVH�JHQHUDO�GHILQLWLRQ�DSSHDUV�LQ�WKH�SDVVDJHPDUNHG�µ'LJUHVVLRQ¶�EHIRUH�/HPPD�����EHORZ���:H�JLYH�WKH�SUHVHQW�H[DPSOH�LQ�D�VHOI�FRQWDLQHGZD\�KHUH��ZLWK�WKH�EDFNJURXQG�VXSSOLHG�LQ�WKH�IROORZLQJ�VHFWLRQ�

� � � �� � � �� � � �� � � �
@ � � �� � � �� � � �� � � �
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352326,7,21� ��� )RU� WKH� FRQVHTXHQFH� UHODWLRQ�f GHWHUPLQHG� E\� WKH� WKUHH�HOHPHQW� PDWUL[GHVFULEHG� ����KROGV�EXW�WKHUH�LV�QR�IRUPXOD�%�S��IRU�ZKLFK S ��T f %�S��f S @ U3URRI� 7R�FKHFN�WKDW�����KROGV��VXSSRVH�WKDW�IRU�VRPH�KRPRPRUSKLVP�K��ZH�KDYH�K�S @ U��z ��)URP�WKH�WDEOH�IRU�@ ZH�VHH�WKDW�LQ�WKDW�FDVH�K�S @ U�� ����DQG�K�S�� �����DQG�K�U�� ����WKRXJK�ZHGR�QRW�QHHG�WKLV�IDFW���%XW�IURP�WKH���WDEOH��ZH�VHH�WKDW�VLQFH�K�S�� ����K�S ��U�� ���UHJDUGOHVV�RIK�U���,Q�SDUWLFXODU��WKHQ��IURP�WKH�K\SRWKHVLV�WKDW�K�S @ U��z ���ZH�KDYH�EHHQ�DEOH�WR�FRQFOXGH�WKDWK�S ��U��z ���FRQILUPLQJ������)RU�WKH�QRQ�H[LVWHQFH�RI�DQ�LQWHUSRODQW��RQH�FDQ�YHULI\�E\�LQGXFWLRQRQ�WKH�FRQVWUXFWLRQ�RI�%� �%�S��WKDW�DQ\�VXFK�IRUPXOD�IDOOV�LQWR�RQH�RI�WZR�W\SHV��HLWKHU��L��IRU�DOOK��K�%�� ����RU��LL��IRU�DOO�K��K�%�� �K�S���,I�D�JLYHQ�%�LV�RI�W\SH��L���ZH�GR�QRW�KDYH�% f S @ U�VLQFH�ZH�FDQ�SXW�K�S�� ����K�U�� ����JLYLQJ�K�S @ U�� ���ZKLOH�K�%�� ����DQG�LI�%�LV�RI�W\SH��LL���ZHGR�QRW�KDYH�S � T f %��VLQFH�ZLWK�K�S�� ���DQG�K�T�� ����ZH�JHW�K�S ��T�� ���ZKLOH�K�%�� �����

���,QWHUOXGH��5HPDUNV�RQ�7ZR�([DPSOHV$V�PHQWLRQHG� LQ� RXU� LQWURGXFWLRQ��ZH� FDQ� FRQVLGHU� ,3� IRU� WKH� HTXLYDOHQWLDO� �l�EDVHG�� WKDW� LV�IUDJPHQWV� RI� YDULRXV� ORJLFV� RI� LQWHUHVW�� DQG� ZH� FDQ� DOVR� FRQVLGHU�� IRU� ZKDWHYHU� IUDJPHQW�� DQHTXLYDOHQWLDO�YHUVLRQ��HTXLYDOHQFH�LQ�WKH�VHQVH�RI�WKH�UHODWLRQ�gf UDWKHU�WKDQ�WKH�FRQQHFWLYH�l�RI�,3��LQ�WKH�IROORZLQJ�VHFWLRQ�ZH�VKDOO�FRQQHFW�WKH�WZR�WRSLFV�LQ�WKH�FDVH�RI�FODVVLFDO�ORJLF��+HUHZH�RIIHU�D�IHZ�UHPDUNV�RQ�WKH�ILUVW�RI�WKHP�DV�LW�DSSOLHV�WR�LQWXLWLRQLVWLF�ORJLF��DQG�DOVR�WRXFK�RQ,3�IRU�WKH�LPSOLFDWLRQDO�IUDJPHQW�VRPH�LQWHUPHGLDWH�ORJLFV��7KH�WZR�H[DPSOHV�PHQWLRQHG�LQ�RXUWLWOH��IURP�WKHVH�UHVSHFWLYH�DUHDV��DSSHDU�DV������DQG������LQ�ZKDW�IROORZV�5HQDUGHO� GH� /DYDOHWWH�� KDYLQJ� IRXQG� IDLOXUHV� RI� ,3� IRU� XQFRXQWDEO\� PDQ\� IUDJPHQWV� RILQWXLWLRQLVWLF�ORJLF�LQ�>��@��WXUQHG�KLV�DWWHQWLRQ�LQ�>��@�WR�ZKDW�KH�FDOOHG�µHOHPHQWDU\¶�IUDJPHQWV�WKHVH�SDSHUV�PD\�EH�FRQVXOWHG�IRU�SUHFLVH�GHILQLWLRQV��EXW�WKH�JHQHUDO�LGHD�LV�WKDW�IRU�DQ�DUELWUDU\IUDJPHQW�DQ\�FRQQHFWLYH�GHILQDEOH�LQ�WHUPV�RI�WKH�IDPLOLDU�SULPLWLYHV�������o��DQG�� �RU�A��PD\EH� WDNHQ� DV� D� QHZ� SULPLWLYH�� ZKLOH� WKH� HOHPHQWDU\ IUDJPHQWV� DUH� REWDLQHG� E\� PDNLQJ� DQ\VHOHFWLRQ� IURP� WKLV� OLVW� RI� IDPLOLDU� FRQQHFWLYHV�� ,3� ZDV� HVWDEOLVKHG� IRU� DOO� VXFK� HOHPHQWDU\IUDJPHQWV�� DQG� ��� RI� >��@� GLVFXVVHV� VRPH� QRW�TXLWH�HOHPHQWDU\� IUDJPHQWV� RI� ZKLFK� WKH�l�IUDJPHQW�LV�WKH�PRVW�LQWHUHVWLQJ��DOWKRXJK�XQDEOH�WR�DGDSW�RWKHU�ZD\V�RI�VKRZLQJ�,3�WR�\LHOG�WKHUHVXOW� IRU� WKLV� IUDJPHQW��5HQDUGHO�GH�/DYDOHWWH�FRQFOXGHV�KLV�GLVFXVVLRQ�RI� WKH�GLIILFXOWLHV�ZLWKWKH�FRQMHFWXUH�WKDW�WKLV�IUDJPHQW�GRHV�LQGHHG�VDWLVI\�,3�$�PRUH�SHVVLPLVWLF�HYDOXDWLRQ�RI�WKH�SURVSHFWV�RI�,3�IRU�WKH�IUDJPHQW�LQ�TXHVWLRQ�LV�VXJJHVWHGE\� D� SHUXVDO� RI� >��@�� KRZHYHU�� 3RU�EVND� WKHUH� LQYHVWLJDWHV� D� SURSHUW\� DQDORJRXV� WR� ,3� EXW� IRUHTXDWLRQDO�ORJLF��SRVVHVVLRQ�RI�ZKLFK�E\�WKH�TXDVL�HTXDWLRQDO�WKHRU\�RI�D�FODVV�. RI�DOJHEUDV�RI�DIL[HG�VLPLODULW\�W\SH�LPSOLHV�WKH�IROORZLQJ��ZKHUH�WKH�HL DUH�HTXDWLRQV�IRU�WKH�W\SH�LQ�TXHVWLRQ�,I . Í H� � H� DQG H� DQG�H� KDYH�DW�OHDVW�RQH��LQGLYLGXDO��YDULDEOH�LQ�FRPPRQ��WKHQ�WKHUH�LV�DQ�³LQWHUSRODQW´��HTXDWLRQ�H� FRQWDLQLQJ�RQO\�YDULDEOHV�FRPPRQ�WR�H� DQG�H���IRU�ZKLFK�ZH�KDYH�. Í H� � H� DQG . Í H� � H� �����+HUH�. Í HL � HM PHDQV�WKDW�IRU�HDFK�$ � .��$ Í HL � HM��L�H���HL � HM�LV�D�TXDVL�LGHQWLW\�RI�$��,Q�IDFW��3RU�EVND�FRQVLGHUV�D�PRUH�JHQHUDO�SURSHUW\��DOORZLQJ�D�VHW�RI�HTXDWLRQV�LQVWHDG�RI��MXVW�D
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VLQJOH�HTXDWLRQ�LQ�WKH�H��SRVLWLRQ�KHUH��EXW�VLQFH�>��@�GLVSURYHV�WKH�JHQHUDO�LQWHUSRODWLRQ�SURSHUW\IRU� WKH� SDUWLFXODU�. ZH� DUH� LQWHUHVWHG� LQ� YLD D� FRXQWHUH[DPSOH� LQ�ZKLFK� WKHUH� LV� RQO\� D� VLQJOHHTXDWLRQ�LQ�WKDW�SRVLWLRQ��WKLV�VSHFLDO�FDVH�ZLOO�VXIILFH�IRU�WKH�SUHVHQW�UHFDSLWXODWLRQ���7KH�PRUHJHQHUDO� HTXDWLRQDO� LQWHUSRODWLRQ� SURSHUW\� LV� DOVR� FRQVLGHUHG� LQ� >��@� DQG� >��@�� ERWK� RI� ZKLFKGLVFXVV�HDUOLHU�OLWHUDWXUH��>��@�FDOOV�WKLV�SURSHUW\�,3(��DQG�>��@�FDOOV�LW�(,3��WKRXJK�WKLV�ZKDW�ZHFDOO� (,3� LQ� WKH� IROORZLQJ� VHFWLRQ� LV� D� GLIIHUHQW� PDWWHU� ±� DQ� HTXLYDOHQWLDO DV� RSSRVHG� WR� DQHTXDWLRQDO LQWHUSRODWLRQ� SURSHUW\��� 7KH� . LQ� TXHVWLRQ� LV� WKH� FODVV� �LQGHHG�� YDULHW\�� RIHTXLYDOHQWLDO� DOJHEUDV LQWURGXFHG� LQ� >��@� DV� DQ� DOJHEUDL]DWLRQ�RI� WKH� HTXLYDOHQWLDO� IUDJPHQW� RILQWXLWLRQLVWLF�ORJLF��DQG�3RU�EVND�SUHVHQWV��SURRI�RI�/HPPD����>��@��S�����DV�DQ�H[DPSOH�RI��H��H���IRU�ZKLFK�H� � H�� KROGV�LQ�HYHU\�VXFK�DOJHEUD�HYHQ�WKRXJK�WKHUH�LV�QR�H� WR�EH�IRXQG��LQ�WKHVKDUHG�YDULDEOHV��VDWLVI\LQJ�������VRPHWKLQJ�ZH�TXRWH�LQ�������H[SODLQLQJ�WKH�QRWDWLRQ�DIWHUZDUGV�( Í D  �EFF� GDDGE  �E ����+HUH� ( LV� WKH� FODVV� RI� HTXLYDOHQWLDO� DOJHEUDV�� DQG� µD¶�� µE¶�} DUH� LQGLYLGXDO� YDULDEOHV�� 7KHRSHUDWLRQ�V\PERO�±�µl¶��VD\��VLQFH�WKHUH�LV�QR�GDQJHU�RI�FRQIXVLRQ�ZLWK�WKH�FRQQHFWLYDO�XVH�RIWKLV�V\PERO�±�LV�VXSSUHVVHG��DQG�WKHQ�SDUHQWKHVHV�DUH�GURSSHG�LQ�IDYRXU�RI�DVVRFLDWLRQ�WR�WKH�OHIW�5HVWRULQJ�WKH�PLVVLQJ�QRWDWLRQ��WKHQ��H��LV�D  ��E l F��l F��DQG�H� LV����G�l D� l D��l G� l E �E��DQG�DFFRUGLQJ� WR� >��@� WKHUH� LV�QR�H� LQ�ZKLFK� WKH�RQO\�YDULDEOHV� WR�DSSHDU�DUH� µD¶�DQG�µE¶�VDWLVI\LQJ� ����� IRU�.  �(�� 7KH� GHILQLQJ� HTXDWLRQDO� D[LRPV� IRU� HTXLYDOHQWLDO� DOJHEUDV� �JLYHQ� LQ>��@��VXIILFH�IRU�D�SURRI�RI�W l W  �X l X��IRU�DQ\�WHUPV�W DQG�X��ZH�FDQ�LQWURGXFH�D�FRQVWDQW��IRU� WKLV� IL[HG�HOHPHQW�RI� DQ\� VXFK� DOJHEUD�� DQG� LQ� IDFW� �>��@�� S������� VLQFH� IRU� DQ\�$ � (��ZHKDYH��IRU�DQ\�WHUPV�W��X��$ Í W  �X � WX  ����ZH�FDQ�UHZULWH������DV�( Í D�EFF�� ��� GDDGEE  �� ����,I�3RU�EVND¶V�DUJXPHQW� IRU� WKH� µXQLQWHUSRODELOLW\¶�RI� ����� LV�FRUUHFW�� WKHQ� WKH�VDPH�VKRXOG�KROGIRU�������L�H���WKHUH�VKRXOG�H[LVW�QR�WHUP�W ZKRVH�RQO\�YDULDEOHV�DUH�µD¶�DQG��µE¶���IRU�ZKLFK������LVVDWLVILHG�( Í D�EFF�� ��� W  �� DQG ( Í W  ���� GDDGEE  �� ����,Q�YLHZ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�YDULHW\�( DQG�WKH�HTXLYDOHQWLDO�IUDJPHQW�RI�LQWXLWLRQLVWLFORJLF��>��@��S�������WKLV�LW�LV�KDUG�WR�VHH�WKLV�DV�PHDQLQJ�DQ\WKLQJ�RWKHU�WKDQ�WKDW�,3�IDLOV�IRU�WKLVIUDJPHQW��ZLWKS��l ��S� l T��l T��f ����U l S���l S���l U��l S���l S� ����DV�D�FRXQWHUH[DPSOH�EDVHG�RQ�������,Q� UHSODFLQJ� LQGLYLGXDO�YDULDEOHV�E\�SURSRVLWLRQDO�YDULDEOHVKHUH��DV�ZHOO�DV�UHVWRULQJ�WKH�µl¶�DQG�SDUHQWKHVHV��ZH�KDYH�IROORZHG�WKH�FRQYHQWLRQ�RI����DQGUHVHUYHG�S��T��U���ZLWK�RU�ZLWKRXW�VXEVFULSWV��IRU�YDULDEOHV�RFFXUULQJ��UHVSHFWLYHO\��LQ�ERWK�$�DQG&��LQ�$�EXW�QRW�&��DQG�LQ�&�EXW�QRW�$��RI�WKH�IRUPXODV�$��&�IRU�ZKLFK�ZH�DUH�JLYHQ�$�f &�DQGDUH�ZRQGHULQJ�ZKHWKHU�WKHUH�LV²WR�WDNH�WKH�FDVH�LQ�ZKLFK�WKHUH�LV�RQO\�RQH�YDULDEOH�LQ�WKH�ILUVW�³VKDUHG´�� FDWHJRU\²%�S�� ZLWK� $�f %�S��f &�� ,Q� WKH� FDVH� RI� ������ RI� FRXUVH�� WKHUH� DUH� WZRYDULDEOHV�LQ�WKLV�VKDUHG�FDWHJRU\�DQG�ZH�VKRXOG�ZDQW��IRU�,3���%�S���S���DV�D�FRQVHTXHQFH�RI�WKHOHIW�KDQG� IRUPXOD� LQ� ����� DQG� KDYLQJ� WKH� ULJKW�KDQG� IRUPXOD� LQ� ����� DV� D� FRQVHTXHQFH��8QOHVVWKHUH� LV�D�PLVWDNH� LQ� >��@�RU� LQ� WKH�DERYH�VNHWFK�RI� D� WUDQVIHU� IURP� WKH� UHDVRQLQJ� DERXW�TXDVL�LGHQWLWLHV�LQ�HTXDWLRQDO�ORJLF�WR�FRQVHTXHQFH�VWDWHPHQWV�LQ�VHQWHQWLDO�ORJLF��QR�VXFK�%�S���S���FDQEH� IRXQG� DQG�� FRQWUDU\� WR� 5HQDUGHO� GH� /DYDOHWWH¶V� FRQMHFWXUH�� ,3� IDLOV� IRU� WKH� HTXLYDOHQWLDO
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IUDJPHQW� RI� LQWXLWLRQLVWLF� ORJLF�� �3HUVRQDO� QRWH�� 7KH� TXDOLILHG� QDWXUH� RI� WKLV� FRQFOXVLRQ� LV� QRWPHDQW�WR�FDVW�DVSHUVLRQV�RQ�WKH�UHOHYDQW�SURRI�LQ�>��@�±�WKRXJK�,�FRQIHVV�WR�QRW�KDYLQJ�EHHQ�DEOHWR� IROORZ� LW�� *LYHQ� D� ORQJHU� SHULRG� WKDQ� UHPDLQV� DYDLODEOH� IRU� WKH� WLPHO\� FRPSOHWLRQ� RI� WKLVFRQWULEXWLRQ�� D� URXWLQH� WKRXJK� ODERULRXV� FKHFN� WKURXJK� WKH� �� SDLUZLVH� QRQ�HTXLYDOHQW� l�IRUPXODV�LQ�WZR�YDULDEOHV��FRQYHQLHQWO\�HQXPHUDWHG�DW�WKH�HQG�RI�>��@��ZRXOG�UHYHDO�WKH�H[LVWHQFHRU²DV� WKH� DERYH� UHDVRQLQJ� OHDGV�XV� WR� H[SHFW²WKH� QRQ�H[LVWHQFH� RI� D� VXLWDEOH� LQWHUSRODQW� IRU������,I�ZH� DOORZHG� RXUVHOYHV� WR� VWHS� RXWVLGH� WKH� HTXLYDOHQWLDO� IUDJPHQW� IRU� D�PRPHQW��ZH� FRXOGHDVLO\� FRPH�XS�ZLWK� DQ� LQWHUSRODQW� IRU� ������S� o S���7KLV� LV� SUREDEO\�PRVW� HDVLO\� VHHQ� LI�ZHDOORZ�RXUVHOYHV�WR�UHZULWH������E\�KHOSLQJ�RXUVHOYHV�WR�o ZKHQ�FRQYHQLHQW�S��l ��S� o T��o S���f ����U o S���o U��o U��o S���o ���U o S���o U��o U�� ����7R� FRQYHUW� ����� LQWR� ������ ZH� KDYH� PDGH� XVH� RI� WKH� LQWXLWLRQLVWLF� HTXLYDOHQFH�� IRU� DUELWUDU\IRUPXODV�'��(��RI��'�l (��l (�ZLWK��'�o (��o '�DQG�RI���'�l (��l (��l '�ZLWK�3HLUFH¶V/DZ� LQ� WKH� IRUP� ��'�o (��o '��o '� �ZKLFK� UHVXOWV� IURP� WKH� IRUPHU� HTXLYDOHQFH�ZKHQ� WKHUHGXQGDQW�FRQYHUVH�LPSOLFDWLRQ�LV�GLVFDUGHG���2XU�LQWHUSRODQW�S� o S���LV�DQ�REYLRXV�LQWXLWLRQLVWLFFRQVHTXHQFH�RI�WKH�IRUPXOD�RQ�WKH�OHIW�RI������±�LQ�IDFW�RI�MXVW�WKH�µm¶�KDOI�RI�WKDW�IRUPXOD��7RVHH�� LQIRUPDOO\�� WKDW� LW� KDV� WKH� IRUPXOD� RQ� WKH� ULJKW� RI� ����� DV� DQ� LQWXLWLRQLVWLF� FRQVHTXHQFHDVVXPH�WKH�ODWWHU�IRUPXOD¶V�DQWHFHGHQW�����U o S���o U��o U��o S���7RJHWKHU�ZLWK�S� o S����WKLVJLYHV����U o S���o U��o U��o S���%XW�S� LV�DQ�LQWXLWLRQLVWLF�FRQVHTXHQFH�RI�WKLV�IRUPXOD²D�IDFWVRPHWLPHV�NQRZQ�DV�:DMVEHUJ¶V�/DZ��D�FRQVWUXFWLYHO\�DFFHSWDEOH�ZHDNHQLQJ�RI�3HLUFH¶V�/DZ�VHH�>�@��S������RU�±�IRU�WKH�RULJLQDO�VRXUFH�±�>��@��S������([DPSOH�����DQG�WKH�FRQVHTXHQW�RI�WKHULJKW�KDQG� IRUPXOD� LQ� ����� IROORZV� HDVLO\� IURP� S��� $� IXUWKHU� DGYDQWDJH� LQ� FRQVLGHULQJLPSOLFDWLRQDO� UHIRUPXODWLRQV� �ZKHQ� WKH\� H[LVW�� RI� HTXLYDOHQWLDO� IRUPXODV� LV� WKH� JUHDWHU� HDVH� RIFKHFNLQJ�ZKDW� IROORZV� LQWXLWLRQLVWLFDOO\� IURP�ZKDW�ZLWK� WKH� DLG� RI�.ULSNH�PRGHOV�� ZKLFK� LV� DFXPEHUVRPH�SURFHGXUH�ZLWK�l�IRUPXODV�EHFDXVH�RI�WKH�QHHG�WR�NHHS�FRQVWDQW�WUDFN�RI�WKH�WZRZD\V�IRU�VXFK�IRUPXODV�WR�IDLO�WR�EH�WUXH�DW�D�SRLQW�7KH�VHFRQG�H[DPSOH�WR�EH�GLVFXVVHG�KHUH�LV�DOVR��D�VLPSOLILFDWLRQ�RI��DQ�H[DPSOH�FRQVLGHUHGE\�3RU�EVND�±�WKLV�WLPH��LQ�>��@�±�DQG�LW�DOVR�KDV�D�FRQVSLFXRXVO\�µ3HLUFHDQ¶�IODYRXU��$JDLQ�ZHDUH�FRQFHUQHG�ZLWK�IUDJPHQWV��WKRXJK�KHUH�LW�LV�IUDJPHQWV�RI�D�UDQJH�RI�LQWHUPHGLDWH�ORJLFV�UDWKHUWKDQ�MXVW�RI�LQWXLWLRQLVWLF�ORJLF�LWVHOI��/HPPD���RI�>��@�FLWHV�WKH�IROORZLQJ�H[DPSOH�LQ�WKH�FRXUVHRI�VKRZLQJ�WKDW��DV�3RU�EVND�SXWV�LW��WKH�³LQWHUPHGLDWH�ORJLF�GHWHUPLQHG�E\�>WKH@���HOHPHQW�FKDLQIDLOV�WR�KDYH�WKH�,3�IRU�HYHU\�IUDJPHQW�FRQWDLQLQJ�LPSOLFDWLRQ´���S o ���T o U��o T��o T���o S��o ���V o S��o V��o V� ����6LQFH� ZH� KDYH� EHHQ� WDNHQ� ,3� WR� SHUWDLQ� WR� FRQVHTXHQFH�VWDWHPHQWV� UDWKHU� WKDQ� WR� �SURYDEOH�LPSOLFDWLRQDO� IRUPXODV��ZH� VKRXOG� WKLQN�RI� WKH� H[DPSOH�ZLWK�f UHSODFLQJ� WKH�PDLQ�o�� DQG� WRFRQIRUP�ZLWK�RXU�FRQYHQWLRQV�RQ�YDULDEOH�FKRLFH� �YDULRXVO\�GHFRUDWHG� µT¶� IRU� WKRVH�RQ� WKH� OHIWEXW�QRW�RQ�WKH�ULJKW��HWF����ZH�UHZULWH������DV��������6HH�IXUWKHU����RQ�WKLV�SRLQW���,Q� WKH�IXUWKHULQWHUHVWV� RI� UHDGDELOLW\��ZH� KDYH� SXW� µ$�o %� o &¶� LQ� SODFH� RI� � µ�$�o %��o &¶� IRU� FHUWDLQVXEIRUPXODV�RI�WKH�IRUPHU�IRUP��S o ��T� o T��o T���o T����o S f �U o S�o U��o U ����
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7KH�UHIHUHQFH�WR�WKH�IRXU�HOHPHQW�FKDLQ�LQ�WKH�TXRWDWLRQ�IURP�3RU�EVND�DERYH�LV�WR�WKH�OLQHDUO\RUGHUHG�+H\WLQJ�DOJHEUD�ZLWK� IRXU�HOHPHQWV�� LQ� WHUPV�RI� WKH�.ULSNH�VHPDQWLFV�� WKLV� LV� WKH� ORJLFGHWHUPLQHG�E\�WKH�WKUHH�HOHPHQW�FKDLQ��WKH�H[WUD�HOHPHQW�LQ�WKH�DVVRFLDWHG�DOJHEUD�RI�KHUHGLWDU\VXEVHWV�LQ�WKLV�FDVH�FRUUHVSRQGLQJ�WR�����RU�HTXLYDOHQWO\��E\�WKH�FODVV�RI�OLQHDU�IUDPHV�LQ�ZKLFKWKHUH�DUH�QR�FKDLQV�RI�IRXU��GLVWLQFW��HOHPHQWV��>��@�PD\�EH�FRQVXOWHG�IRU�D�SURRI�RI�WKH�DEVHQFHRI�DQ� LQWHUSRODQW�±�XVLQJ�DQ\�FRQQHFWLYHV� �QRW� MXVW�o��±� LQ� WKH� ORJLF�FRQFHUQHG� � IRU� ������ �)RUFODVVLFDO�ORJLF��ZH�FRXOG�MXVW�XVH�S o S���7KLV�LV�QR�VXUSULVH�LQ�YLHZ�RI�WKH�QHJDWLYH�UHVXOWV�RQ�,3IRU�LQWHUPHGLDWH�ORJLFV�XQFRYHUHG�E\�.RPRUL�>��@��=DFKRURZVNL�>��@��DQG�0DNVLPRYD�>��@��WKHORJLF�OLHV�VTXDUHO\�ZLWKLQ�WKH�UDQJH�IRU�ZKLFK�WKHVH�SDSHUV�VKRZHG�,3�WR�EH�ODFNLQJ��,Q�WKH�FDVH�RI>��@�� QRW� RQO\� QHFHVVDU\�� EXW� DOVR� VXIILFLHQW�� FRQGLWLRQV� IRU� WKH� IDLOXUH� RI� ,3� DUH� JLYHQ�FXOPLQDWLQJ� LQ� WKH� GUDPDWLF� UHVXOW� WKDW� RI� WKH� FRQWLQXXP� PDQ\� LQWHUPHGLDWH� ORJLFV�� SUHFLVHO\VHYHQ� KDYH� ,3�� �:H� DUH� VSHDNLQJ� RI� LQWHUPHGLDWH� SURSRVLWLRQDO ORJLFV� RI� FRXUVH�� 7KH� ±� YHU\GLIIHUHQW� ±� VLWXDWLRQ� IRU� LQWHUPHGLDWH� SUHGLFDWH� ORJLFV� LV� UHSRUWHG� RQ� LQ� >��@��� 7KHVH� DUH�� DVLGHIURP� LQWXLWLRQLVWLF� DQG� FODVVLFDO� ORJLF�� WKH�'XPPHWW�/HPPRQ� LQWHUPHGLDWH� ORJLFV�.&� DQG�/&�DQG� WKH� ORJLF�ZLWK�ZKDW� LV� VRPHWLPHV� FDOOHG� -DQNRY¶V� D[LRP��VFKHPD��$�� �$�o �%�� �%��DORQJ�ZLWK�WZR�RI�WKLV�ODWWHU�ORJLF¶V�H[WHQVLRQV��$Q�DVLGH��DV�WKLV�GHVFULSWLRQ�RI�WKH�ORJLFV�PDNHVHYLGHQW²DQG� DV�0DNVLPRYD� QRWHV� H[SOLFLWO\²WKLV� PHDQV� WKDW� LQWXLWLRQLVWLF� ORJLF� LWVHOI� LV� WKHRQO\� LQWHUPHGLDWH� ORJLF�ZLWK� ERWK� WKH� ,QWHUSRODWLRQ� 3URSHUW\� DQG� WKH�'LVMXQFWLRQ� 3URSHUW\�� WKHODWWHU�EHLQJ�SRVVHVVHG�E\�WKRVH�f IRU�ZKLFK�f $�� %�RQO\�ZKHQ�f $�RU�f %���7KHUH�LV�D�SXUHO\LPSOLFDWLRQDO� D[LRP� GXH� WR� 6�� 1DJDWD�� WKH� VHFRQG� LQ� D� FRXQWDEOH� VHTXHQFH� RI� ZHDNHQLQJV� RI3HLUFH¶V�/DZ�±�VHH�>�@��RU�S����RU�HQWU\�����LQ�>��@�±�ZKLFK�JLYHV�WKH�VDPH�ORJLF�ZKHQ�DGGHG�WRIXOO�LQWXLWLRQLVWLF�SURSRVLWLRQDO�ORJLF�DV�-DQNRY¶V�D[LRP��WKRXJK�LWV�XVH�PDNHV�WKH�DEVHQFH�RI�WKH'LVMXQFWLRQ�3URSHUW\�OHVV�LPPHGLDWHO\�REYLRXV��7KH� XQLQWHUSRODELOLW\� H[DPSOH� �ZLWK� ���@�� RI� 3URSRVLWLRQ� ���� DERYH� LQ� IDFW� GHULYHV� IURP� DVLPSOLILHG�YHUVLRQ�RI�3RU�EVND¶V�������QDPHO\�������S o T��o S f �U o S�o U��o U ���������KROGV�IRU�WKH�FRQVHTXHQFH�UHODWLRQ�GHWHUPLQHG�E\�WKH�FODVV�RI�DOO��.ULSNH�PRGHOV�EDVHG�RQ�IUDPHV�LQ�ZKLFK�WKHUH�DUH�QR�FKDLQV�RI�OHQJWK����WKH�ORJLF�RI�ZKLFK�LV�JLYHQ�E\��LQWXLWLRQLVWLF�ORJLFSOXV��-DQNRY¶V�VFKHPD��PHQWLRQHG�DERYH��6LQFH��DV�QRWHG�� WKLV� ORJLF� LV�RQH�RI� WKH�³0DNVLPRYDVHYHQ´��WR�XVH������DV�DQ�XQLQWHUSRODELOLW\�H[DPSOH��ZH�QHHG�WR�UHVWULFW�DWWHQWLRQ�WR�WKH�LPSOLFD�WLRQDO� IUDJPHQW� RI� WKH� ORJLF�� 6LQFH� D�ZRXOG�EH� LQWHUSRODQW�ZRXOG� KDYH� WR� FRQWDLQ� QR� YDULDEOHVRWKHU� WKDQ� S�� DQG� WKH� RQH�YDULDEOH� IUDJPHQWV� RI� DOO� LQWHUPHGLDWH� ORJLFV� FRLQFLGH� ZLWK� WKDW� RIFODVVLFDO� ORJLF�� WKH�RQO\�FDQGLGDWHV� �WR�ZLWKLQ� HTXLYDOHQFH�� DUH�S DQG�S�o S�� 6LQFH� WKH� IRUPHUFDQGLGDWH�IDLOV�WR�IROORZ�IURP�WKH�OHIW�KDQG�IRUPXOD�RI������DQG�WKH�ODWWHU��DV�ZHOO�DV�WKH�IRUPHU�IDLOV� WR� KDYH� WKH� ULJKW�KDQG� IRUPXOD� DV� D� FRQVHTXHQFH�� WKHUH� LV� QR� LQWHUSRODQW� LQ� WKH� IUDJPHQWFRQFHUQHG��6WHSSLQJ�RXWVLGH�WKH�IUDJPHQW��ZH�FDQ�XVH���S��VLQFH�WKLV�IROORZV��HYHQ�LQWXLWLRQLV�WLFDOO\�� IURP� WKH� OHIW�KDQG� IRUPXOD�� DQG� LW� KDV� WKH� ULJKW�KDQG� IRUPXOD� DV� D� FRQVHTXHQFH� ZKHQDWWHQWLRQ�LV�UHVWULFWHG�WR�WKH�IUDPHV�ZLWKRXW���FKDLQV��2QH�VXFK�IUDPH�FRQVLVWV�RI�WZR�HOHPHQWV��[�DQG�[��� WKH� ODWWHU� EHLQJ� DFFHVVLEOH� WR� WKH� IRUPHU�EXW� QRW� FRQYHUVHO\��7KH�KHUHGLWDU\� VXEVHWV� DUHWKHQ�^[���[�`��^[�`�DQG���� DQG� IRU�EUHYLW\� OHW� XV� UHEDSWL]H� WKHP�DV���� �� DQG���� UHVSHFWLYHO\��$WKUHH�YDOXHG�WDEOH�ZLOO�WKHQ�UHFRUG�WKH�VHWV�RI�SRLQWV�DW�ZKLFK�DQ�LPSOLFDWLRQDO�IRUPXOD�LV�WUXH�LQDQ� DUELWUDU\�PRGHO� RQ� WKLV� IUDPH�� JLYHQ� WKH� WUXWK�VHWV� IRU� WKH� DQWHFHGHQW� DQG� FRQVHTXHQW�� )RULQVWDQFH�� LI�$�KDV� WKH�YDOXH���DQG�%�KDV� WKH�YDOXH��� WKHQ� WKH�$�o %� LV� WUXH�DW� ��o ���ZKLFKVKRXOG�EH����VLQFH�$�o %�LVQ¶W� WUXH�DW�HLWKHU�[� RU�[��� LQ� WKLV�FDVH��HDFK�RI� WKHVH�SRLQWV�KDYLQJDFFHVVLEOH�WR�LW�D�SRLQW��QDPHO\�[���DW�ZKLFK�$�LV�WUXH�DQG�%�LV�QRW��7KH�GRXEOH�XVH�RI��o KHUH
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ZLOO� FDXVH� QR� FRQIXVLRQ�� LQ� ³�� o �´� LW� VWDQGV� IRU� WKH� RSHUDWLRQ� RI� UHODWLYH� SVHXGR�FRPSOHPHQWDWLRQ� LQ� D� WKUHH� HOHPHQW� +H\WLQJ� DOJHEUD� ZKRVH� o UHGXFW� ZH� KDYH� MXVW� EHHQFRQVLGHULQJ��7KLV�LV�WKH�DOJHEUD�RI�ZKDW�LV�VRPHWLPHV�FDOOHG�*|GHO¶V�WKUHH�YDOXHG�ORJLF��ZKLFK�LVWKH� ORJLF� GHWHUPLQHG� E\� WKH� PDWUL[� WKDW� UHVXOWV� ZKHQ� �� LV� WDNHQ� DV� WKH� GHVLJQDWHG� YDOXH��+LVWRULFDO�DQG�RWKHU�GHWDLOV�PD\�EH�IRXQG�DW�QXPHURXV�SRLQWV�±�WKH�LQGH[�VKRXOG�EH�FRQVXOWHG�±LQ�>��@��S�����WKHUH�GHSLFWV�WKH�WKUHH�HOHPHQW�o WDEOH��XVHIXOO\�FRQWUDVWHG�ZLWK�WKRVH�RI�.OHHQHDQG�àXNDVLHZLF]��WKRXJK�WKH�DXWKRUV�ZULWH�µ�¶��µò¶��DQG�µ�¶�IRU�WKH�SUHVHQW�µ�¶��µ�¶��DQG�µ�¶���,I�LQVWHDG�RI�WDNLQJ�WKHP�DV�SULPLWLYH��ZH�LQWURGXFH�WKH�ELQDU\�FRQQHFWLYHV���DQG�@ RI����LQWR�WKLVVHWWLQJ�E\�WKH�IROORZLQJ�GHILQLWLRQV�$���%� ��$�o %��o $� $ @ %� ���%�o $��o %��o %WKHQ�ZH�HQG�XS�ZLWK�WKH�WDEOHV�RI�)LJXUH���LQ�WKDW�VHFWLRQ��7KXV�WKH�XQLQWHUSRODELOLW\�RI������LQWKH�o�IUDJPHQW� RI� WKH� ORJLF� GHWHUPLQHG� E\� WKH� WZR�HOHPHQW� �FRQQHFWHG�� .ULSNH� IUDPH� ZDVUHGHVFULEHG� LQ�3URSRVLWLRQ� ���� DV� DQ� XQLQWHUSRODELOLW\� UHVXOW� IRU�ZKDW� LV�� LQ� HIIHFW�� WKH� ^���@`�IUDJPHQW��:H�VLPSO\�UHZURWH������LQ�WHUPV�RI���DQG�@ DV������� �S ��T f S @ U���7KLV�JLYHV�DQDOWHUQDWLYH�SURRI�IRU�3URSRVLWLRQ�����WR�WKDW�SURYLGHG�DERYH��VLQFH�WKH�DEVHQFH�RI�DQ�LPSOLFDWLRQDOLQWHUSRODQW�FHUWDLQO\�JXDUDQWHHV�WKH�DEVHQFH�RI�RQH�LQ�WKH�^���@`�IUDJPHQW��LQ�YLHZ�RI�WKH�DERYHGHILQLWLRQV�RI���DQG�@�([DPSOH������ZDV�LQ�IDFW�XVHG��LQ�D�VOLJKWO\�GLVJXLVHG�IRUP��WR�LOOXVWUDWH�XQLQWHUSRODELOLW\�IRU�IUDJPHQWV� RYHU� WZHQW\� \HDUV� DJR�� LQ� WKH� ILQDO� SDUDJUDSK� RI� >��@�� 0DNVLPRYD� ZDV� WKHUHFRQVLGHULQJ�ZKLFK�RI�WKH�VHYHQ�LQWHUPHGLDWH�ORJLFV�ZLWK�,3�DOVR�KDG�,3�IRU�LWV�SRVLWLYH��L�H��^�����o`�EDVHG�� IUDJPHQW�� DQG� VKH� IRXQG� WKDW� WKLV� GLG� QRW� KROG� LQ� �SUHFLVHO\�� WKH� FDVH� RI� WKH� WKUHH³-DQNRY¶V�VFKHPD´�ORJLFV��)DLOXUH�RI�,3�IRU�WKH�SRVLWLYH�IUDJPHQWV�ZDV�LOOXVWUDWHG�E\�PHDQV�RI�WKHIROORZLQJ�H[DPSOH��SUHVHQWHG�KHUH�LQ�RXU�QRWDWLRQ���T o S��� ��S o T��o T��f ��S o U ��� �U o S�o S���o U ����2QFH�ZH�QRWLFH�WKDW�WKH�SDWWHUQ��DSSHDULQJ�WZLFH�KHUH���%�o $��� ��$�o %��o %��LV�LQWXLWLRQLV�WLFDOO\�HTXLYDOHQW�WR��$�o %��o $��ZH�FDQ�VHH�WKDW������LV�MXVW�D�ORQJZLQGHG�ZD\�RI�ZULWLQJ������)LQDOO\�� WR� FORVH� WKHVH� UHPDUNV� ZLWK� D� UHWXUQ� WR� PDWWHUV� HTXLYDOHQWLDO�� ZH� VKRXOG� QRWH� WKHLPSOLFDWLRQDO� IRUPXODV� LQ� ����� FDQ� EH� UHZULWWHQ� LQ� HTXLYDOHQWLDO� WHUPV� E\� XVLQJ� WKH� VDPHLQWXLWLRQLVWLF�HTXLYDOHQFHV�DV�ZHUH�PHQWLRQHG�MXVW�DIWHU������DERYH��7KLV�WXUQV������LQWR��S l T��l T f ��U l S��l S��l U ����7KXV�� VLQFH� WKH� FDQGLGDWH� �l�LQWHUSRODQWV� DUH� �PXFK� DV� EHIRUH�� ZLWK�o�� RQO\� ±� WR� ZLWKLQHTXLYDOHQFH� ±� S DQG� S l S�� QHLWKHU� RI� ZKLFK� ZLOO� VHUYH�� ZH� FRQFOXGH� WKDW� QRW� RQO\� WKHLPSOLFDWLRQDO� IUDJPHQWV� EXW� DOVR� WKH� HTXLYDOHQWLDO� IUDJPHQWV� RI� WKH� ³��FKDLQV� DOORZHG� EXW� ��FKDLQV�IRUELGGHQ´�LQWHUPHGLDWH�ORJLFV²DUH�VHHQ�WR�ODFN�,3���7KHVH�DUH�WKH�³LQWHUPHGLDWH�ORJLFV�RQWKH�VHFRQG�VOLFH´�LQ�WKH�FODVVLILFDWLRQ�RI�+RVRL�±�VHH�IRU�LQVWDQFH�>�@��

���7KH�(TXLYDOHQWLDO�,QWHUSRODWLRQ�3URSHUW\:H�QRZ�WXUQ�WR�WKH�ELODWHUDOL]HG�YHUVLRQ�RI�,3��ZKLFK�ZH�VKDOO�FDOO�WKH�(TXLYDOHQWLDO�,QWHUSRODWLRQ3URSHUW\��SURPLVLQJ�LQWHUSRODQWV�IRU�$�DQG�&��QRW�RQ�WKH�K\SRWKHVLV�WKDW�$�f &��EXW�RQ�WKH�PXFKVWURQJHU�K\SRWKHVLV� WKDW�$�gf &��7KLV�PD\�VHHP�WR� UHQGHU� WDON�RI� LQWHUSRODWLRQ� LQDSSURSULDWH�
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VLQFH� WKHUH� LV� RQ� WKLV� K\SRWKHVLV� QR� ORJLFDO� GLVWDQFH� EHWZHHQ� $� DQG� &� IRU� DQ\WKLQJ� WR� EHLQWHUSRODWHG�LQWR��EXW�ZH�ZLVK�WR�UHWDLQ�WKH�DVVRFLDWLRQV�RI�WKH�ODEHO�±�HVSHFLDOO\�EHFDXVH�WKH�NLQGRI�XVH�PDGH�RI�8QLIRUP�6XEVWLWXWLRQ�j�SURSRV RI�,3�LQ����LV�IDU�PRUH�KHOSIXO�KHUH��:H�GHILQH�DFRQVHTXHQFH�UHODWLRQ�f WR�KDYH�WKH�(TXLYDOHQWLDO�,QWHUSRODWLRQ�3URSHUW\ �RU�(,3��IRU�VKRUW��MXVWLQ�FDVH�IRU�DQ\�IRUPXODV�$��&��ZLWK�DW�OHDVW�RQH�YDULDEOH�LQ�FRPPRQ��LI�$�gf &��WKHQ�WKHUH�LV�DIRUPXOD�%�FRQWDLQLQJ�RQO\�YDULDEOHV�FRPPRQ�WR�$�DQG�&��IRU�ZKLFK�ZH�KDYH�$�gf %�gf &�7KUHH�TXLFN�SRLQWV�WR�QRWH�DERXW�WKLV�GHILQLWLRQ������ZH�FRXOG��E\�RPLWWLQJ�WKH�FRQGLWLRQ�WKDW�$DQG�&�KDYH�DW�OHDVW�RQH�YDULDEOH�LQ�FRPPRQ��KDYH�GHILQHG�ZKDW�E\�DQDORJ\�RI�WKH�WHUPLQRORJ\�LQ���ZRXOG�EH�FDOOHG�WKH�8QUHVWULFWHG�(,3������ WKH�FRQVHTXHQW�RI� WKH�GHILQLWLRQ�� WR� WKH�HIIHFW� WKDW$ gf %�gf &��FRXOG�HTXLYDOHQWO\²JLYHQ�WKH�K\SRWKHVLV� WKDW�$ gf &²KDYH�EHHQ�H[SUHVVHGDV�$ f %�f &��WR�PDNH�WKLQJV�ORRN�PRUH�OLNH�WKH�GHILQLWLRQ�RI�,3�LQ���������IRU�D�JLYHQ�f��(,3IROORZV� IURP� ,3� �EHFDXVH� LI� $ Ýf &� WKHQ� E\� ,3� DQG� WKH� IDFW� WKDW� $ Ü &�� ZH� KDYH� %� ZLWK$ f % f &��ZKHQFH��VLQFH�&�f $��ZH�KDYH�$ gf %�gf &��1RZ��ZKHUHDV� WKH�PHUH� VXEVWLWXWLRQ�LQYDULDQFH�RI�f RQO\� VHFXUHG� LQWHUSRODQWV�DV�GHPDQGHGE\�,3�IRU�IRUPXODV�$��&��VDWLVI\LQJ�KLJKO\�VSHFLILF�IXUWKHU�FRQGLWLRQV��JLYHQ�LQ�3URSRVLWLRQ������WKLV�SURSHUW\�RI�f LV�VXIILFLHQW�ZLWKRXW�IXUWKHU�FRQGLWLRQV�WR�SURYLGH�WKH�HTXLYDOHQWLDO�LQWHUSRODQWVGHPDQGHG�E\�(,3�LQ�DOO�FDVHV�
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l
� U��}�UQ�1RZ�OHW�s EH�D�VXEVWLWXWLRQ�ZKLFK�UHSODFHV�HDFK�RI�T��}�TP E\�S���%\�VXEVWLWXWLRQ�LQYDULDQFH��ZHKDYH�s�$��gf s�&���6LQFH�WKH�TL GR�QRW�RFFXU�LQ�&��s�&�� �&�DQG�WKXV�s�$��gf &��UHFDOOLQJ�WKDW$ gf &�� ZH� FRQFOXGH� WKDW� $� gf s�$�� gf &�� 7KXV� s�$�� FDQ� EH� WDNHQ� DV� WKH� GHVLUHGHTXLYDOHQWLDO�LQWHUSRODQW��WKH�%�RI�WKH�GHILQLWLRQ�RI�(,3����

7R�SXW�WKLV�WR�VRPH�XVH�LQ�REWDLQLQJ�,3�IRU�WKH�l�IUDJPHQW�RI�FODVVLFDO�ORJLF��ZH�QHHG�ILUVW�WRPDNH�LW�FOHDU�ZKDW�WKLV�IUDJPHQW�LV��:H�VKDOO�WUHDW�LW�DV�D�FRQVHTXHQFH�UHODWLRQ��WR�EH�FDOOHG��fl�RQ�WKH�ODQJXDJH�ZLWK�MXVW�RQH�FRQQHFWLYH�l��WKDW�FRQQHFWLYH�EHLQJ�ELQDU\��DQG�LW�ZLOO�VLPSO\�EHWKDW�JLYHQ�E\�WKH�IDPLOLDU�WUXWK�WDEOH�DFFRXQW�RI�l��,W�ZLOO�KHOS�WR�SXW�WKLV�DFFRXQW�LQ�WHUPV�RI�WKHGHWHUPLQDWLRQ� RI� D� FRQVHTXHQFH� UHODWLRQ� E\� D� FODVV� RI� YDOXDWLRQV�� %\� D� YDOXDWLRQ� �IRU� D� JLYHQODQJXDJH�� LV� KHUH�PHDQW� DQ\� IXQFWLRQ� IURP� WKH� VHW� RI� IRUPXODV� �RI� WKDW� ODQJXDJH�� WR� WKH� WZR�HOHPHQW� VHW� ^7�)`�� DQG� ZH� VD\� WKDW� D� FRQVHTXHQFH� UHODWLRQ�f LV� GHWHUPLQHG E\� D� FODVV�9 RIYDOXDWLRQV��IRU�WKH�ODQJXDJH�RI�f��MXVW�LQ�FDVH�IRU�DOO�IRUPXODV�&�DQG�VHWV�RI�IRUPXODV�*��ZH�KDYH* f &�LI�DQG�RQO\�LI�IRU�HYHU\�Y � 9��LI�Y�$�� �7�IRU�HDFK�$�� *��WKHQ�Y�&�� �7��)LQDOO\�ZH�FDOO�DYDOXDWLRQ�Y l�ERROHDQ ZKHQ�IRU�DOO�IRUPXODV�$�DQG�%��Y�$�l %��7�LI�DQG�RQO\�LI�Y�$�� �Y�%��7KLV�DOORZV�XV�WR�GHILQH�fl DV�WKH�FRQVHTXHQFH�UHODWLRQ��RQ�WKH�ODQJXDJH�GHVFULEHG��GHWHUPLQHGE\� WKH�FODVV�RI�DOO�l�ERROHDQ�YDOXDWLRQV� �IRU� WKDW� ODQJXDJH��� DQG� DOVR� WR�PDNH� D�PRUH�JHQHUDOREVHUYDWLRQ��)RU�WKH�ODWWHU��ZH�LQWURGXFH�DQ�RSHUDWLRQ�RQ�SDLUV�RI�YDOXDWLRQV�ZKLFK�LV�DQDORJRXVWR� WKH� WUXWK�IXQFWLRQ� ZH� KDYH� �LQ� HIIHFW�� MXVW� DVVRFLDWHG� ZLWK�l�� �0RUH� SUHFLVHO\�� ZH� FRXOG
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GHVFULEH�WKLV�RSHUDWLRQ�DV�WKH�RSHUDWLRQ�*DORLV�GXDO�WR�l LQ�WHUPV�RI�D�*DORLV�FRQQH[LRQ�GHWDLOHGLQ�>�@��EXW�ZH�GR�QRW�QHHG�WKH�JHQHUDO�DSSDUDWXV�IRU�WKLV�SDUWLFXODU�DSSOLFDWLRQ���:H�GHQRWH�WKLVRSHUDWLRQ�E\�³a´��GHILQLQJ��IRU�YDOXDWLRQV�X��Y��WKH�YDOXDWLRQ�X�a�Y WR�EH�WKH�XQLTXH�YDOXDWLRQ�ZVXFK�WKDW�IRU�DOO�IRUPXODV�$��Z�$�� �7�LI�DQG�RQO\�LI�X�$�� �Y�$��'LJUHVVLRQ� 7KH�FRQFHSW�RI�GHWHUPLQDWLRQ�GHILQHG�DERYH�LV�UHODWHG�WR�WKDW�RI�GHWHUPLQDWLRQ�E\�DPDWUL[��DV�GHSOR\HG�LQ�3URSRVLWLRQ������LQ�WKH�IROORZLQJ�ZD\��,I�0 LV�D�PDWUL[�ZLWK�DOJHEUD�$ DQGVHW�RI�GHVLJQDWHG�YDOXHV�' �' � $� �WKH�XQLYHUVH�RI�$���WKHQ�f LV�GHWHUPLQHG�E\�0 LQ�WKH�HDUOLHUVHQVH�MXVW�LQ�FDVH�f LV�GHWHUPLQHG�E\�^YK_K � +`�ZKHUH�+ LV�WKH�VHW�RI�DOO�KRPRPRUSKLVPV�IURPWKH�ODQJXDJH�RI�f WR�$��DQG�IRU�K � +��WKH�YDOXDWLRQ�YK LV�GHILQHG�E\��YK�$�� �7�� K�$��� '��DOOIRUPXODV�$���1RWH� WKDW�ZKHQHYHU�f LV� LQ� WKLV� VHQVH�GHWHUPLQHG�E\�D�PDWUL[��f LV� VXEVWLWXWLRQ�LQYDULDQW�� 6LPLODUO\�� EHLQJ� GHWHUPLQHG� E\� D� FODVV� RI� .ULSNH� PRGHOV� LQ� WKH� XVXDO� VHQVH� �DVGHSOR\HG�LQ�����LV�D�PDWWHU�RI�EHLQJ�GHWHUPLQHG�E\�WKH�FODVV�RI�DOO�YDOXDWLRQV�Y [0 IRU�PRGHOV�0 LQWKH�FODVV��DQG�SRLQWV�[ LQ�0��ZKHUH�Y [0 �$�� �7�MXVW�LQ�FDVH�0 Í[ $��(QG�RI�'LJUHVVLRQ�:H�SDXVH�WR�QRWH�WKDW�RQH�SRVVLEOH�DQDORJ�IRU�HTXDWLRQDO�ORJLF�RI�(,3��IROORZLQJ�WKH�DQDORJ\RI� � µgf¶�ZLWK� µ ¶� LV� WULYLDO�� VLQFH�ZKDW� FRUUHVSRQGV� WR� WKH� VXEVWLWXWLRQ�LQYDULDQFH� FRQGLWLRQ� LVEXLOW�LQWR�WKH�GHILQLWLRQ�RI�DQ�HTXDWLRQDO�WKHRU\��/HW�W� DQG�W� EH�WHUPV�IURP�WKH�ODQJXDJH�RI�VXFK�DWKHRU\��ZKLFK��IRU�FRQWLQXLW\�ZLWK�WKH�GLVFXVVLRQ�LQ�WKH�SUHFHGLQJ�VHFWLRQ�ZH�WUHDW�DV�WKH�WKHRU\�RID�FODVV�. RI�DOJHEUDV��1H[W��VXSSRVH�WKDW�. Í W�  �W���DQG�ZH�ZDQW�WR�NQRZ�XQGHU�ZKDW�FRQGLWLRQVWKHUH� LV�DQ� µLQWHUSRODQW¶� IRU� WKHVH� WHUPV �QRW�� DV� LQ����� IRUPXODV���PHDQLQJ�E\� WKLV� D� WHUP� W� LQZKLFK�WKH�RQO\�YDULDEOHV�WR�DSSHDU�DUH�WKRVH�FRPPRQ�WR�W� DQG�W���IRU�ZKLFK�ZH�KDYH�. Í W�  �W�DQG�. Í W�  �W����$V�XVXDO��ZH�ZLOO�QHHG�DOVR�WR�DVVXPH�WKDW�W� DQG�W� GR�KDYH�DW�OHDVW�RQH�YDULDEOHLQ�FRPPRQ��EXW�QR�IXUWKHU�DVVXPSWLRQ�LV�QHHGHG�WR�VHH�WKDW�WKH�UHDVRQLQJ�LQ�WKH�SURRI�RI�3URS�����ZLOO�DOZD\V�GHOLYHU�D�VXLWDEOH� W���7R�LOOXVWUDWH�ZLWK� WKH�VLPSOH�FDVH� LQ�ZKLFK��H[KLELWLQJ� WKHYDULDEOHV²IRU�ZKLFK�ZH�FRQWLQXH�ZLWK�3RU�EVND¶V��VRPHZKDW�XQFRQYHQWLRQDO��µD¶��µE¶��HWF��IURP��²XVHG�LQ�WKH�WHUPV��W� LV�W��D�E��DQG�W� LV�W��D�F���7KHQ�IURP�W��D�E�� �W��D�F���ZH�REWDLQLQJ�WKHLQWHUSRODWLQJ�WHUP�W� E\�UHSODFLQJ�µE¶�LQ�W� E\�µD¶�±�D�VSHFLDO�FDVH�RI�WKH��XQLIRUP��VXEVWLWXWLRQ�RIDUELWUDU\� WHUPV� LQ� HTXDWLRQV� IRU� YDULDEOHV�� �,I� WKHUH� LV� D� SDUWLDO� RUGHULQJ�d DVVRFLDWHG� ZLWK� WKHDOJHEUDV�FRQFHUQHG��WKHQ�ZH�FRXOG�DOVR�FRQVLGHU�WKH�SRVVLELOLW\�RI�ILQGLQJ�VXLWDEOH�LQWHUSRODQWV�W�RQ�WKH�EDVLV�RI�LQHTXDOLWLHV�W� d W���LQ�WKH�VHQVH�WKDW�W� VKRXOG�FRQWDLQ�RQO\�WKH�YDULDEOHV�FRPPRQWR�W� DQG�W� DQG�ZH�KDYH�W� d W� d W���7KH�DUJXPHQW�MXVW�VNHWFKHG�IRU�WKH�FDVH�RI�HTXDOLWLHV�GRHV�QRWJR�WKURXJK�IRU�LQHTXDOLWLHV��KRZHYHU��VLQFH�LW�WDFLWO\�H[SORLWV�WKH�IDFW�WKDW�HTXDOLW\�LV�V\PPHWULF�2QH� FRXOG� DOVR� FRQVLGHU� D� YHUVLRQ� RI� WKH� TXDVL�HTXDWLRQDO� LQWHUSRODWLRQ� SURSHUW\� SUHVHQW� LQFRQQHFWLRQ�ZLWK������LQ�WKH�SUHFHGLQJ�VHFWLRQ�ZLWK�WKH�HL ZKLFK�IHDWXUH�WKHUH�WDNHQ�DV�LQHTXDOLWLHVUDWKHU� WKDQ� HTXDWLRQV�� 7KLV�� DV� RSSRVHG� WR� WKH� µWHUP�LQWHUSRODWLQJ¶� YHUVLRQ� MXVW� FRQVLGHUHG�� LVZKDW�>��@�FDOOV�WKH�LQWHUSRODWLRQ�SULQFLSOH�IRU�LQHTXDOLWLHV��RU�,3,�±�VHH�HVSHFLDOO\�7KHRUHP���RI>��@��+RZHYHU��LW�LV�WKH�µWHUP¶�YHUVLRQ�WKDW�LV�FDOOHG�,3,�LQ�>��@��S������:H�VKDOO�QHHG�VRPH�SUHOLPLQDU\�REVHUYDWLRQV�EHIRUH�ZH�FDQ�PRYH��7KP�����LL���IURP�(,3�WR,3� IRU� WKH� HTXLYDOHQWLDO� IUDJPHQW� �RI� FODVVLFDO� ORJLF��� /HPPD� ���� DSSHDUV� DV� ������LLL�� LQ� >�@�ZKLFK�SXWV� WKH�SRLQW� LQ�D�PRUH�JHQHUDO�VHWWLQJ��FI��DOVR��IRU�D�VSHFLDO�FDVH��3URS������RI�>�@�� �,QIDFW� >�@� FRQVLGHUV� FRQVHTXHQFH� UHODWLRQV� DQG� DOVR� JHQHUDOL]HG� ±� RU� ³PXOWLSOH� VXFFHGHQW´� ±FRQVHTXHQFH� UHODWLRQV��� )RU� /HPPD� ����� ����� DQG� ODWHU� VHFWLRQV� RI� >�@� SURYLGH� GLVFXVVLRQ�DSSOLFDWLRQV�� DQG� QXPHURXV� YDULDWLRQV�� VHH� DOVR� SS����±���� RI� >�@� DQG�� IRU� D� VOLJKWO\� GLIIHUHQWSHUVSHFWLYH��3URS������RI�>�@�
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/(00$ ��� ,I� D� FRQVHTXHQFH� UHODWLRQ�f LV� GHWHUPLQHG� E\� D� FODVV 9 RI� YDOXDWLRQV�ZKLFK� LVFORVHG� XQGHU� WKH� RSHUDWLRQ a� GHILQHG� DERYH�� WKHQ� f VDWLVILHV� WKH� IROORZLQJ� �³([FKDQJH´�FRQGLWLRQ��IRU�DOO�IRUPXODV $� &� DQG�DOO�VHWV * RI�IRUPXODV��RI�WKH�ODQJXDJH�RI�f��,I *��$�f &��WKHQ�HLWKHU * f &�RU�HOVH *� &�f $3URRI� )RU�EUHYLW\��ZH�ZULWH�³Y�*�� �7´�WR�PHDQ�WKDW�IRU�DOO�%�� *��Y�%�� �7��6XSSRVH��L��* ´ &DQG��LL��*��&�´ $��:H�VKRZ�WKDW�JLYHQ��L��DQG��LL���WKH�K\SRWKHVLV�LQ�����\LHOGV�WKH�FRQFOXVLRQ�WKDW*��$�´ %��%\��L���VLQFH�f LV�GHWHUPLQHG�E\�9��WKHUH�H[LVWV�X � 9 ZLWK�X�*�� �7��X�&�� �)��QRZ�LIZH�GRQ¶W�KDYH�*��$�f %��ZKLFK�ZRXOG�JLYH�XV�RXU�FRQFOXVLRQ�DOUHDG\���LW�PXVW�EH�WKDW�X�$�� �)�6LPLODUO\��E\��LL���ZH�KDYH�Y � 9 ZLWK�Y�*�� �7��Y�&�� �7��Y�$�� �)��6LQFH�9 LV�VXSSRVHGO\�FORVHGXQGHU� a��X a Y � *��%XW� VLQFH�X�*��  �Y�*��  �7��X a� Y�*��  �7�� DQG� DV�X�$��  � Y�$��  � )�� DJDLQX a Y�$�� �7��)LQDOO\��VLQFH�X�&�� �)�z 7� �Y�&���ZH�KDYH�X a�Y�&�� �)�� LPSO\LQJ�� VLQFH�f LVGHWHUPLQHG�E\�9 DQG�X a�Y � 9��WKDW�*��$�´ %��DV�GHVLUHG���
7KRXJK�ZH�GR�QRW�QHHG�WR�LQYHVWLJDWH�WKH�PDWWHU�KHUH��LW�PD\�EH�RI�LQWHUHVW�WR�FRQVLGHU�KRZ��LI�DWDOO�� WKH� ([FKDQJH� &RQGLWLRQ� LQ� ���� ZRXOG� QHHG� WR� EH� DGMXVWHG� WR� \LHOG� D� FRQGLWLRQ� QRW� RQO\QHFHVVDU\�EXW�DOVR�VXIILFLHQW� IRU� WKH�f FRQFHUQHG� WR�EH�GHWHUPLQHG�E\�VRPH�9 FORVHG�XQGHU�a�6ROXWLRQV�±�UHJUHWWDEO\�FXPEHUVRPH�LQ�IRUP�±�PD\�EH�IRXQG�LQ�7KHRUHPV�������DQG�������RI�>�@��,Q�IDFW�DWWHQWLRQ�LV�WKHUH�UHVWULFWHG�WR�ZKDW�>�@�FDOOV�/LQGHQEDXP�FRQVHTXHQFH�UHODWLRQV��WKRXJKWKLV�LV�QRW�PXFK�RI�D�UHVWULFWLRQ�LQ�SUDFWLFH��)RU�D�VLPSOH�FRXQWHUH[DPSOH�VKRZLQJ�WKDW�HYHQ�ZLWK�*  ����WKH�FDVH�WKDW�PDWWHUV�IRU�RXU�XVHRI� /HPPD� ���� EHORZ�� WKH� UHVXOW� GRHV� QRW� KROG� IRU� WKH� HTXLYDOHQWLDO� IUDJPHQW� RI� LQWXLWLRQLVWLFORJLF��SXW�$� �S��&� ��S l T��l T���$V�UHPDUNHG�LQ�����WKH�FRQVHTXHQFH�VWDWHPHQW�ZLWK�$�DQG�&H[FKDQJHG�KHUH�±�WKH�FODLP�WKDW�&�f $�±�LV�LQWXLWLRQLVWLFDOO\�HTXLYDOHQW�LQ�WKLV�FDVH�WR�3HLUFH¶V/DZ��
/(00$ ��� 7KH�FODVV�RI�DOO l�ERROHDQ�YDOXDWLRQV��IRU�DQ\�ODQJXDJH��LV�FORVHG�XQGHU a�3URRI� $� VWUDLJKWIRUZDUG�PDWWHU� RI� IROORZLQJ� RXW� WKH� FRQVHTXHQFHV� RI� WKH� GHILQLWLRQV� RI�l�ERROHDQQHVV�DQG�a���
7+(25(0 ����L��7KH�FRQVHTXHQFH�UHODWLRQ�fl VDWVILHV�WKH�([FKDQJH�&RQGLWLRQ�RI�����,I *��$�fl &��WKHQ�HLWKHU * fl &�RU�HOVH *� &�f $��IRU�DOO *��$� &���LL��fl KDV�,3�3URRI� �L���)URP�����DQG������VLQFH�fl LV�GHWHUPLQHG�E\�WKH�FODVV�RI�DOO�l�ERROHDQ�YDOXDWLRQV��LL�� )RU�WKLV�SURRI��ZH�ZULWH�µf¶�IRU�µfl ¶�6XSSRVH�$��f &�DQG�WKDW�$�DQG�&�VKDUH�DW�OHDVW�RQHYDULDEOH��S��:H�ZDQW�%� IRU�ZKLFK�$�f %�f &�� WKH�RQO\�YDULDEOHV� DSSHDULQJ� LQ�%�EHLQJ� WKRVHFRPPRQ�WR�$�DQG�&��%\�SDUW��L��RI�WKH�7KHRUHP��VLQFH�$�f &��ZH�KDYH�HLWKHU�f &��LQ�WKH�SUHVHQWDSSHDO� WR� WKH�([FKDQJH�&RQGLWLRQ��* LV����� RU� HOVH�&�f $�� ,Q� WKH� ILUVW� FDVH��ZH� FDQ� WDNH� WKHGHVLUHG�%� DV�S l S�� ,Q� WKH� VHFRQG� FDVH�� VLQFH� KHUH�ZH� KDYH�$�gf &� DQG�f LV� VXEVWLWXWLRQ�LQYDULDQW��FI� WKH�VHFRQG�ODVW�VHQWHQFH�RI� WKH�'LJUHVVLRQ�DERYH���f HQMR\V�(,3��7KXV�ZH�KDYH�DIRUPXOD� %� ZKRVH� RQO\� YDULDEOHV� DUH� WKRVH� FRPPRQ� WR� $� DQG� &�� E\� 3URSRVLWLRQ� ����� ZLWK$ gf % gf &��DQG�WKXV��LQ�SDUWLFXODU��$ f % f &�DV�UHTXLUHG�IRU�,3���
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:H� UHPDUN� WKDW� WKH� WZR� GLVMXQFWV� LQ� WKH� IRUPXODWLRQ� RI� WKH� ([FKDQJH� &RQGLWLRQ� DUH� QRWPXWXDOO\�H[FOXVLYH��DV�ZH�FDQ�LOOXVWUDWH�VWLOO�LQ�WKH�*  �� FDVH��E\�SXWWLQJ�$� �S l S��&� �T l T�KHUH��ZKHUH�$�fl &��ZH�KDYH�ERWK�fl &�DQG�&�fl $��7KLV�H[DPSOH�DOVR�VHUYHV�DV�D�UHPLQGHUWKDW�ZH�GR�QRW�KDYH�WKH�8QUHVWULFWHG�,QWHUSRODWLRQ�3URSHUW\��IURP�����IRU�fl�7KH�,3�IRU�fl VHHPV�WR�EH�UDWKHU�LQVLJQLILFDQW�IRU�D�UHDVRQ�WKDW�ZH�FDQ�EULQJ�RXW�XVLQJ�3DUW��L�RI�7KHRUHP�������DOUHDG\�XVHG�KHUH�WR�GHULYH�LW��DV�3DUW��LL����7\SLFDOO\�WKH�³XQVKDUHG´�YDULDEOHV�±LQ�RXU�GLVFXVVLRQ�WKH�YDULRXV�TL �LQ�$��DQG�UM �LQ�&��±�ZKLFK�KDYH�WR�EH�GLVFDUGHG�RFFXU�HVVHQWLDOO\LQ�$�DQG�&��UHVSHFWLYHO\���%\�D�YDULDEOH¶V�RFFXUULQJ�HVVHQWLDOO\ LQ�D�IRUPXOD��UHODWLYH�WR�D�JLYHQf��ZH�PHDQ�WKDW�WKH�IRUPXOD�LV�QRW��DFFRUGLQJ�WR�f��ORJLFDOO\�HTXLYDOHQW�WR��L�H���gf�UHODWHG�WR�DQ\�IRUPXOD�QRW�FRQWDLQLQJ�WKDW�YDULDEOH��)RU�D�VLPSOH�EXW�UHSUHVHQWDWLYH�H[DPSOH��WDNH�f DV�WKHFRQVHTXHQFH� UHODWLRQ�RI�FODVVLFDO�RU� LQWXLWLRQLVWLF� ORJLF�� DQG�S� o �S� � �T��f S� o �S� � U��+HUH�WKH�REYLRXV�LQWHUSRODQW� LV� WKH� IRUPXOD�S� o S���DQG� WKH�YDULDEOHV� �T��U�� WKDW�QHHGHG� WR�EHGLVFDUGHG�WR�REWDLQ�LW�RFFXUUHG�HVVHQWLDOO\�LQ�WKH�$�DQG�&�FRQFHUQHG��7KH�FODVVLFDO�HTXLYDOHQWLDOFDVH� LV� QRW� OLNH� WKLV�� KRZHYHU�� DV� ZH� QRZ� UHSRUW�� (VV�$��LV� WKH� VHW� RI� YDULDEOHV� RFFXUULQJHVVHQWLDOO\�LQ�WKH�IRUPXOD�$��UHODWLYH�WR�fl�
352326,7,21�����)RU�DQ\�HTXLYDOHQWLDO�IRUPXODV $� &� LI ´l&�WKHQ� LI�$�fl&��L��(VV�$�� �(VV�&���DQG�IXUWKHU�LL��)RU�DQ\��HTXLYDOHQWLDO��%�VXFK�WKDW $�fl%�fl&��(VV�$�� �(VV�%�� �(VV�&��3URRI� )RU�$�DQG�&�UHODWHG�DV�K\SRWKHVL]HG��7KP������L��JLYHV�&�fl$��VR�$�DQG�&�DUH�ORJLFDOO\HTXLYDOHQW� DFFRUGLQJ� WR�fl�� WKH� WUDQVLWLYLW\� RI�ZKLFK� UHODWLRQ� LQ� WXUQ� JXDUDQWHHV� WKDW� ORJLFDOO\HTXLYDOHQW�IRUPXODV�FRQWDLQ�H[DFWO\�WKH�VDPH�HVVHQWLDOO\�RFFXUULQJ�YDULDEOHV��HVWDEOLVKLQJ��L����LL�IROORZV�E\�WKH�UHDVRQLQJ�LQ�WKH�SURRI�RI�7KP�����LL����

$FFRUGLQJ�WR�WKH�ZHOO�NQRZQ�FULWHULRQ�RI�/H�QLHZVNL��IRU�D�SXUHO\�HTXLYDOHQWLDO�IRUPXOD�$��ZHKDYH�fl $� � MXVW� LQ�FDVH� HDFK�YDULDEOH�RFFXUULQJ� LQ�$�RFFXUV� DQ� HYHQ�QXPEHU�RI� WLPHV�� ,Q� WKHVDPH�YHLQ��ZH�FDQ�UHQGHU�YLYLG�WKH�XSVKRW�RI�3URSRVLWLRQ�����E\�QRWLQJ�WKDW�(VV�$��FRQVLVWV�RISUHFLVHO\� WKH� YDULDEOHV� RFFXUULQJ� DQ� RGG� QXPEHU� RI� WLPHV�� DQG� WKDW� E\� WKH� DVVRFLDWLYLW\� DQGFRPPXWDWLYLW\�RI�l �DFFRUGLQJ�WR�fl��DQG�WKH�fl�HTXLYDOHQFH�RI�'�ZLWK�'�l �(�l (���DQ\IRUPXOD� $� FDQ� EH� UHGXFHG� WR� D� IRUPXOD� $��� E\� HUDVLQJ� SDLUV� RI� RFFXUUHQFHV� RI� WKH� VDPHSURSRVLWLRQDO�YDULDEOH��IRU�ZKLFK�ZH�KDYH�HLWKHU��HYHU\�YDULDEOH�LQ�$� RFFXUV�H[DFWO\�RQFH��RU�HOVH$� LV�RI�WKH�IRUP�S l S IRU�VRPH�YDULDEOH�S���7KH�ODWWHU�LV�ZKDW�ZH�JHW�ZKHQ�fl $�DQG�D�ILQDOSDLU� RI� RFFXUUHQFHV� FDQQRW� EH� HUDVHG� RQ� SDLQ� RI� OHDYLQJ� QRWKLQJ� EHKLQG��� ,I� ZH� FRQVLGHU� DOOSURSRVLWLRQDO�YDULDEOHV�DV�FRPLQJ�LQ�VRPH�IL[HG�RUGHU�DQG�IXUWKHU�UHTXLUH�WKH�YDULDEOHV�RI�$� WRDSSHDU�LQ�DOSKDEHWLFDO�RUGHU��WKHQ�ZKHQ�$�fl &��H[FHSW�LQ�WKH�VSHFLDO�FDVH�WKDW�fl &�RXWULJKW�WKH�UHGXFHG�IRUPV�$� DQG�&� RI�$�DQG�&�±�DQG�%� RI�DQ\�LQWHUSRODQW�%�±�ZLOO�EH�H[DFWO\�WKH�VDPHIRUPXOD�7KLV�PD\�RU�PD\�QRW�VHHP�WR�WKH�UHDGHU�WR�PDNH�,3�IRU�fl D�WULYLDO�RU�XQLQWHUHVWLQJ�PDWWHU�2XU�FRQFHUQ�KDV�QRW�EHHQ�WR�FODLP�DQ\�PDMRU�VLJQLILFDQFH�IRU�WKH�UHVXOW�LWVHOI��EXW�WR�VKRZ�±�ZKDWVHHPV�DW�OHDVW�WR�EH�RI�VRPH�LQWHUHVW�±�KRZ�WKH�UHVXOW�FDQ�EH�REWDLQHG�IURP�D�FRQVLGHUDWLRQ�RI�(,3IRU�fl DORQJ�ZLWK�WKH�IDFW�WKDW�fl VDWLVILHV�WKH�([FKDQJH�&RQGLWLRQ�
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���6RPH�4XHVWLRQV�LQ�&ORVLQJ:H�HQG�ZLWK�WKUHH�TXHULHV�DULVLQJ�IURP�WKH�PDWHULDO�SUHVHQWHG�DERYH��7KH�ILUVW�LV��ZKDW�ZRXOG�DSURRI�RI�,3�IRU�DUELWUDU\�IUDJPHQWV�RI�FODVVLFDO�SURSRVLWLRQDO�ORJLF�ORRN�OLNH"�,Q����>�@�DQG�>��@ZHUH�FLWHG�DV�VRXUFHV�IRU��DSSUR[LPDWHO\��WKLV�UHVXOW��%RWK�JLYH�DQ�o IRUPXODWLRQ�UDWKHU�WKDQ�D�fIRUPXODWLRQ�� VR� WKDW�ZH� DUH� ORRNLQJ� IRU� DQ� LQWHUSRODQW�%� IRU� WKH� LPSOLFDWLRQ�$�o &�ZKHQ� WKHODWWHU� LV� D� FODVVLFDO� WDXWRORJ\�� >�@� LV� UDWKHU� IDU� IURP� SUHVHQWLQJ� WKH� GHVLUHG� UHVXOW� EHFDXVH� WKH\DOORZ�WKH�LQWHUSRODQW� LWVHOI� WR�EH�FRQVWUXFWHG�ZLWK�WKH�DLG�RI�o H[SORLWLQJ� LQ�SDUWLFXODU� WKH� IDFWWKDW�GLVMXQFWLRQV�RI�IRUPXODV�FDQ�EH�EXLOW�E\�H[SORLWLQJ�WKH�FODVVLFDO�HTXLYDOHQFH�RI�'�� (�ZLWK�'o (�o (��VR�ZKDW�ZH�KDYH� LV�RQO\� LQWHUSRODWLRQ�IRU�DUELWUDU\� IUDJPHQWV�ZKLFK� LQFOXGH�o�7KH�DUJXPHQW�LQ�>��@��SS���±����E\�FRQWUDVW�LQVLVWV�WKDW�%�LV�FRQVWUXFWHG�IURP�PDWHULDOV�DYDLODEOHLQ�DQ�DUELWUDULO\�VHOHFWHG�IUDJPHQW��ZKLFK�QHHG�QRW� LQFOXGH�o��EXW� WKH�DUJXPHQW��ZKLFK�PDNHVH[WHQVLYH�XVH�RI��LWHUDWHG��VXEVWLWXWLRQV��UHTXLUHV�WKH�DYDLODELOLW\�RI�FRQVWDQWV��D�E��WR�FRSH�ZLWKWKH�VSHFLDO�FDVH�RI� LQFRQVLVWHQW�$�RU� WDXWRORJRXV�&��7KH� ODWWHU� IHDWXUH�FRXOG�SUHVXPDEO\�HOLPL�QDWHG�E\�D�FDUHIXO�UH�ZRUNLQJ�RI�WKH�SURRI��DQG�UHIRUPXODWLRQ�RI�WKH�UHVXOW��ZKLFK��DV�LW�VWDQGV��LVPRUH�LQ�WKH�VW\OH�RI�WKH�µ8QUHVWULFWHG¶�YHUVLRQ�RI�,3�GHVFULEHG�LQ������2XU�ILUVW�TXHVWLRQ��WKHQ��LVDV�WR�WKH�SUHFLVH�VWUXFWXUH�RI�WKH�HQYLVDJHG�UH�ZRUNLQJ�7KH�VHFRQG�TXHVWLRQ�LV�MXVW�D�ULGHU�WR�WKH�ILUVW��FDQ�D�µXQLIRUP¶�YHUVLRQ�,3�EH�HVWDEOLVKHG�IRU�DOOIUDJPHQWV�RI�FODVVLFDO�ORJLF"�+HQNLQ�VKRZHG�LQ����RI�>�@�WKDW�IRU�IXOO�FODVVLFDO�SURSRVLWLRQDO�ORJLF�ZLWK�DOO�RI�VRPH�IXQFWLRQDOO\�FRPSOHWH�VHW�RI�FRQQHFWLYHV�DYDLODEOH��WKDW�LV��ZH�FDQ�ILQG�IRU�DQ\IRUPXODV�$�DQG�&��WKH�ODWWHU�D�FODVVLFDO�FRQVHTXHQFH�RI�WKH�IRUPHU��D�IRUPXOD�%�ZKLFK�VHUYHV�DVLQWHUSRODQW�IRU�$�DQG�&��ZKHUH�%�GHSHQGHG�QRW�RQ�&�LWVHOI�EXW�RQO\�RQ�WKH�VHW�RI�YDULDEOHV��RXUT��}�TP��ZKLFK�KDG�WR�EH�DEVHQW�IURP�%�EHFDXVH�WKH\�DUH�DEVHQW�IURP�&��7KH�FKRVHQ�%�ZLOO�QRWRQO\�LQWHUSRODWH�EHWZHHQ�$�DQG�&�EXW�EHWZHHQ�$�DQG�DQ\�RWKHU�FRQVHTXHQFH�RI�$�IURP�ZKLFKWKRVH�YDULDEOHV�DUH�DEVHQW��$OWHUQDWLYHO\��RQH�FDQ�ILQG�D�IRU�DQ\�JLYHQ�&�DQG�VHW�RI�YDULDEOHV��RXUU��}�UQ�� D� IRUPXOD�%�ZKLFK�ZRUNV� XQLIRUPO\� DV� DQ� LQWHUSRODQW� EHWZHHQ� DQ\�$� QRW� FRQWDLQLQJWKRVH�YDULDEOHV�DQG�&��5HQDUGHO�GH�/DYDOHWWH�>��@��������FDOOHG�WKHVH�ULJKW�DQG�OHIW� LQWHUSRODQWV�UHVSHFWLYHO\��DQG�DVNHG�ZKHWKHU�WKH\�ZHUH�IRUWKFRPLQJ�LQ�WKH�FDVH�RI�LQWXLWLRQLVWLF�SURSRVLWLRQDOORJLF��D�TXHVWLRQ�DQVZHUHG�DIILUPDWLYHO\�E\�3LWWV� LQ�3URS�����RI�>��@��WKRXJK�IRU�D�VWDWHPHQW�RIWKH� UHVXOW�ZKLFK� EULQJV� RXW� LWV� FKDUDFWHU� DV� DQ� DQVZHU� WR� >��@¶V� TXHVWLRQ�� VHH� ��� RI� >��@��� $QDIILUPDWLYH�DQVZHU�IRU�WKH�FDVH�RI�FODVVLFDO�ORJLF�LV�SUHVXPDEO\�WR�EH�UHFRYHUHG�IURP�WKH�PLQRUUH�ZRUNLQJ� RI� WKH� DUJXPHQW� LQ� >��@� DOUHDG\� DOOXGHG� WR�� �:H� DUH� VSHDNLQJ� RI� FODVVLFDOSURSRVLWLRQDO� ORJLF� KHUH�� RI� FRXUVH�� +HQNLQ� VKRZHG� LQ� >�@� WKDW� WKHUH� ZDV� QR� FRUUHVSRQGLQJXQLIRUP� YHUVLRQ� RI� ,3� IRU� FODVVLFDO� SUHGLFDWH� ORJLF�� DQG� WKLV� LV� ZKDW� PDNHV� 3LWWV¶� UHVXOW� VRVXUSULVLQJ� VLQFH� LQ�PDQ\�VXFK�PHWDWKHRUHWLFDO� UHVSHFWV� µQHJDWLYH¶� UHVXOWV� IRU�FODVVLFDO�SUHGLFDWHORJLF� DUH�PDWFKHG�E\� FRUUHVSRQGLQJ�QHJDWLYH� UHVXOWV� IRU� LQWXLWLRQLVWLF� SURSRVLWLRQDO� ORJLF���7KHSURRI�RI�3URSRVLWLRQ�����DERYH�� LQFLGHQWDOO\��SURYLGHV�XQLIRUP�LQWHUSRODQWV� LQ� WKH�VHQVH�RI�(,3�7KDW�LV��JLYHQ�$�S�T��DQG�&�S�U��IRU�ZKLFK�$�S��T��gf &�S��U���DQG�KHUH�ZH�WDNH�l  �P  �Q  ��IRU�H[SRVLWRU\�VLPSOLFLW\��ZH�IRXQG�%�S��DV�$�S��S��IRU�ZKLFK��JLYHQ�WKH�VXEVWLWXWLRQ�LQYDULDQFHRI��f��ZH�KDYH $�S��T��gf %�S��gf &�S��U�DQG�WKLV�VDPH�%�S��ZRUNV�IRU�DQ\�'�ZKLFK��OLNH�WKH�LQLWLDOO\�JLYHQ�&��FRQWDLQV�QR�RFFXUUHQFHV�RIT��DV�DQ�LQWHUSRODQW�EHWZHHQ�$�DQG�'���,W�LV�HDV\�WR�VHH�ZH�FRXOG�HTXDOO\�ZHOO�KDYH�IRXQG�%�RQWKH�EDVLV�RI�WKH�JLYHQ�&��ZKLFK�ZRUNV�IRU�DQ\�U�IUHH�$��
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2XU� WKLUG�DQG�ILQDO�TXHVWLRQ�FRQFHUQV� WKH�VHQVLWLYLW\�RI�PDWWHUV�RI� LQWHUSRODWLRQ�DPRQJVW� WKHLQWHUPHGLDWH� ORJLFV� WR� WKH� SUHFLVH� FKRLFH� DV� WR� ZKDW� FRXQWV� DV� DQ� LQWHUPHGLDWH� FRQVHTXHQFHUHODWLRQ�� 0DNVLPRYD¶V� �>��@� LQ� SDUWLFXODU�� DV� ZHOO� DV� PRVW� RWKHUV� FLWHG� LQ� WKH� FRXUVH� RI� RXUGLVFXVVLRQ�ZHUH�FDVW�LQ�WKH�IUDPHZRUN�ZKLFK�FRQFHLYHV�RI�ORJLFV�FHUWDLQ�FROOHFWLRQV�RI�IRUPXODVSHUKDSV�DQVZHULQJ�WR�YDULRXV�FORVXUH�FRQGLWLRQV��VXFK�DV�FORVXUH�XQGHU�8QLIRUP�6XEVWLWXWLRQ�DQG0RGXV�3RQHQV �LI�o LV�SUHVHQW���7KH�LQWHUPHGLDWH�ORJLFV��IRU�H[DPSOH��DUH�WKRXJKW�RI�DV�VHWV�RIIRUPXODV�FORVHG�XQGHU� WKHVH�WZR�RSHUDWLRQV�DQG� LQWHUPHGLDWH� �LQ� LQFOXVLRQ��EHWZHHQ� WKH�VHWV�RIWKHRUHPV� RI� LQWXLWLRQLVWLF� DQG� FODVVLFDO� SURSRVLWLRQDO� ORJLF�� :KHQ� ORJLFV� DUH� FRQFHLYHG� DVFRQVHTXHQFH�UHODWLRQV�� WKHUH� LV� OHVV�XQDQLPLW\�DV� WR�ZKDW� WR�PHDQ�E\�³LQWHUPHGLDWH´��7KH�PRVWOLEHUDO� �DQG� OLWHUDO�� FRQVWUXDO� ZRXOG�� WDNLQJ� IRU� JUDQWHG� WKH� LQWXLWLRQLVWLF� DQG� FODVVLFDOFRQVHTXHQFH�UHODWLRQV�f,/ DQG�f&/��UHVSHFWLYHO\��FRXQW�D�FRQVHTXHQFH�UHODWLRQ�f DV�LQWHUPHGLDWHMXVW�LQ�FDVH� f,/ � f � f&/)RU�WKH�VDPH�UHDVRQV�DV�RQ�WKH�VHW�RI�IRUPXODV�FRQFHSWLRQ�RI�ORJLFV��RQH�ZRXOG�QRUPDOO\�H[SHFWWR� UHTXLUH� WKH� IXUWKHU� FRQGLWLRQ� WKDW� f EH� VXEVWLWXWLRQ�LQYDULDQW� LQ� RUGHU� WR� FRXQW� DV� DQLQWHUPHGLDWH�FRQVHTXHQFH�UHODWLRQ��7KLV�LV�WKH�SROLF\�RI�5DXWHQEHUJ�LQ�>��@��2Q�WKH�RWKHU�KDQG�'DUVRZ� DQG� .LWWHO�� LQ� >�@�� DGRSW� D� TXLWH� GLIIHUHQW� FRQYHQWLRQ�� UHTXLULQJ� WKH� LQFOXVLRQV� LQVHWDERYH��QRW� UHTXLULQJ� VXEVWLWXWLRQ�LQYDULDQFH��EXW� LQVLVWLQJ� WKDW�f DOVR� VDWLVI\� IXUWKHU� FRQGLWLRQVFRUUHVSRQGLQJ�WR�ZKDW�ZRXOG�DSSHDU�DV�DVVXPSWLRQ�GLVFKDUJLQJ�UXOHV�LQ�D�QDWXUDO�GHGXFWLRQ�SURRIV\VWHP�IRU�f,/��LQFOXGLQJ�DPRQJVW�RWKHUV������,I�*� $�f %�WKHQ�* f $�o % ����$FWXDOO\�� LQ� >�@� WKH� VDWLVIDFWLRQ� RI� VXFK� FRQGLWLRQV� LV� EXLOW� LQWR� WKH� �DFFRUGLQJO\� QRQ�VWDQGDUG�GHILQLWLRQ�RI�µFRQVHTXHQFH�UHODWLRQ¶��7KH�DXWKRUV�GHILQH�WKH�FRQVHTXHQFH�UHODWLRQ�f6 LQGXFHG�E\DQ�LQWHUPHGLDWH�ORJLF�6 LQ�WKH�VHW�RI�IRUPXODV�VHQVH�E\�����* f6 $�LI�DQG�RQO\�LI * � 6 f,/ $ ����DQG�DFFRUGLQJ�WR�WKHP�WKH�RQO\�ZD\V��ZKDW�WKH\�FDOO��DQ�LQWHUPHGLDWH�FRQVHTXHQFH�UHODWLRQ�FDQIDLO�WR�EH�f6 IRU�VRPH�VXLWDEOH�6 DUH���L��WKDW�f6 LV�QRQ�FRPSDFW��L�H���QRW�ILQLWDU\�LQ�WKH�VHQVH�RIRXU� ����� �LL�� WKDW�f6 LV� QRW� VXEVWLWXWLRQ�LQYDULDQW�� 0RUH� LQWHUHVWLQJ� IRU� WKH� WRSLF� RI� ,3� LV� WKHSRVVLELOLW\��UHPDUNHG�RQ²WKRXJK�� LW�ZRXOG�VHHP��QRW�H[SOLFLWO\� LOOXVWUDWHG� LQ� >��@²E\�5DXWHQ�EHUJ��RI�DQ�LQWHUPHGLDWH�FRQVHTXHQFH�UHODWLRQ�� LQ� WKH� OLEHUDO�VHQVH��ZKLFK�GRHV�QRW�VDWLVI\� �����:KDW��LQ�GHWDLO��PLJKW�D�FRQFUHWH�UHDOL]DWLRQ�RI� WKLV�SRVVLELOLW\� ORRN�OLNH"�6RPHWKLQJ�WR�ZRQGHUDERXW� ±� EXW� RXU� RIILFLDO� WKLUG� TXHVWLRQ� LV�� UDWKHU�� WKLV�� ZKDW� KDSSHQV� WR� 0DNVLPRYD¶V� ³VHYHQLQWHUPHGDWHV�ZLWK�,3´�UHVXOW�ZKHQ�LQWHUPHGLDWH�FRQVHTXHQFH�UHODWLRQV�LQ�WKLV�OLEHUDO�VHQVH�DUH�DWLVVXH"�'RHV�LW�UHPDLQ�LQWDFW"��:H�PHDQ�,3�VWDWHG�LQ�WHUPV�RI�WKH�FRQVHTXHQFH�UHODWLRQ��RI�FRXUVH�QRW�LQ�WHUPV�RI�WKH�LPSOLFDWLRQDO�FRQVHTXHQFHV�RI�WKH�HPS\�VHW�DFFRUGLQJ�WR�WKDW�UHODWLRQ��'LJUHVVLRQ� 0DNVLPRYD�KDV� FRQVLGHUHG�� H�J�� LQ� >��@�� µLQWHUSRODWLRQ� IRU� GHGXFLELOLW\¶� �µ,3'¶�� DVVKH� FDOOV� LW�� IRU�QRUPDO�PRGDO� ORJLFV�� EXW� ±� DV� IDU� DV� ,� NQRZ�±�QRW� DGGUHVVHG� WKH� TXHVWLRQ� MXVWUDLVHG�j�SURSRV RI�LQWHUPHGLDWH�ORJLFV��7KH�ODWWHU�SURSHUW\��FDOOHG�µLQWHUSRODWLRQ�IRU�GHULYDELOLW\¶LQ� >�@��&KDSWHU�����PHDQV� IRU�D�PRGDO� ORJLF� LQ� WKH� µVHW�RI� IRUPXODV¶� VHQVH�� WKDW�ZKHQHYHU�&� LVGHULYDEOH�E\�0RGXV�3RQHQV DQG�1HFHVVLWDWLRQ�IURP�$�WRJHWKHU�ZLWK�DQ\�IRUPXODV� LQ� WKH� ORJLF�WKHUH� LV� D� µVKDUHG�YDULDEOHV� RQO\¶�%� VLPLODUO\� GHULYDEOH� IURP�$� DQG� IURP�ZKLFK�&� LV� OLNHZLVHGHULYDEOH��,Q�WHUPV�RI� WKH�.ULSNH�VHPDQWLFV�IRU�PRGDO� ORJLF� WKLV�FRUUHVSRQGV�WR�SUHVHUYDWLRQ�RIWUXWK�WKURXJKRXW�D�PRGHO� UDWKHU� WKDQ� SUHVHUYDWLRQ� RI� WUXWK�DW�DQ�DUELWUDU\�SRLQW�LQ�D�PRGHO�� WKH
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PRGHOV� LQ� ERWK� FDVHV� EHLQJ� PRGHOV� IRU� WKH� ORJLF�� 7KDW� LV�� E\� FRQWUDVW� ZLWK� WKH� FRQVHTXHQFHUHODWLRQ� GHWHUPLQHG� E\� WKH� FODVV� RI� VXFK� PRGHOV� LQ� WKH� VHQVH� RI� WKH� 'LJUHVVLRQ� LQ� ���� WKHDVVRFLDWHG�FRQVHTXHQFH�UHODWLRQ�KHUH�LV�GHWHUPLQHG�E\�WKH�FODVV�RI�DOO�YDOXDWLRQV�Y0 IRU�0 LQ�WKHFODVV��ZKHUH�Y0�$�� �7�MXVW�LQ�FDVH�IRU�DOO�SRLQWV�[ LQ�0��0 Í[ $��7KRXJK�GLYHUJLQJ�IRU�PRGDOORJLF��WKHVH�WZR�FRQVHTXHQFH�UHODWLRQV��WKH�HDUOLHU�SRLQW�E\�SRLQW�RQH�DQG�WKH�FXUUHQW�PRGHO�E\�PRGHO� RQH�� FRLQFLGH� IRU� WKH� PRGHOV� SURYLGHG� E\� WKH� .ULSNH� VHPDQWLFV� IRU� LQWXLWLRQLVWLF� DQGLQWHUPHGLDWH�ORJLF��7KXV�WKH�GLVWLQFWLRQ�EHWZHHQ�,3�DQG�,3'�LV�QRW�ZKDW�LV�DW�LVVXH�LQ�RXU�TXHVWLRQDERXW� WKH� SRVVLELOLW\� RI� LQWHUPHGLDWH� FRQVHTXHQFH� UHODWLRQV� QRW� VDWLVI\LQJ� ������ 7KH� FORVHVWDQDORJXHV�RI��f QRW�VDWLVI\LQJ������\HW�IRU�ZKLFK�f,/ � f � f&/��ZRXOG�DSSHDU�WR�EH�QRQ�QRUPDOPRGDO�ORJLFV�ORFDWHG���EHWZHHQ�WZR�QRUPDO�PRGDO�ORJLFV��$�VHPDQWLF�WUHDWPHQW��GXH�WR�.ULVWHU6HJHUEHUJ��RI�VXFK�ORJLFV��LQ�WHUPV�RI�D�VLPSOH�YDULDWLRQ�RQ�.ULSNH�PRGHOV��PD\�EH�IRXQG�LQ�>�@�������$�FRUUHVSRQGLQJ� WUHDWPHQW� IRU� WKH� LQWHUPHGLDWH� FRQVHTXHQFH� UHODWLRQV� QRW� VDWLVI\LQJ� ����ZRXOG�EH�PRVW�ZHOFRPH��(QG�RI�'LJUHVVLRQ�7KRXJK�LW�LV�VRPHZKDW�UHPRYHG�IURP�WKH�DUHDV�ZH�KDYH�EHHQ�FRQVLGHULQJ��LW�LV�ZRUWK�QRWLQJWKDW� WKH� GLIIHUHQFH� EHWZHHQ� f�EDVHG� DQG�o�EDVHG� GHILQLWLRQV� RI� ,3� DOVR� UHDUV� LWV� KHDG� IRUµFRQWUDFWLRQOHVV¶�ORJLFV�VXFK�DV�àXNDVLHZLF]¶V�PDQ\�YDOXHG�ORJLFV��ZKLFK�W\SLFDOO\�ODFN�,3�LQ�WKHVHQVH�RI�WKH��o�EDVHG�GHILQLWLRQ��VHH�>��@���6XSSRVH��f LV�WKH�FRQVHTXHQFH�UHODWLRQ�GHWHUPLQHGE\� WKH� WKUHH�HOHPHQW� àXNDVLHZLF]� PDWUL[� �DV� ZH� KDYH� EHHQ� XQGHUVWDQGLQJ� ³GHWHUPLQHG� E\� DPDWUL[´�KHUH��������LV�QRW�VDWLVILHG��ZH�KDYH��S f �S o �S o T��o T ZKLOVW�´ S o ��S o �S o T�o T��� IRU�H[DPSOH��:KDW�±�D� VRUW�RI�YDULDQW�RQ�RXU� WKLUG�TXHVWLRQ�±�EHFRPHV�RI� ,3� IRU� WKLV�fZKHQ�WKH�f�EDVHG�GHILQLWLRQ�RI�,3�ZH�KDYH�EHHQ�ZRUNLQJ�ZLWK�LV�HPSOR\HG"

5HIHUHQFHV>�@�$��&KDJURY�DQG�0��=DNKDU\DVFKHY��0RGDO�/RJLF��&ODUHQGRQ�3UHVV��2[IRUG������>�@�+��%��&XUU\��)RXQGDWLRQV�RI�0DWKHPDWLFDO�/RJLF��6HFRQG�HGQ���'RYHU�3XEOLFDWLRQV��1HZ�<RUN���)LUVW�HGQ��������>�@�:��'DUVRZ�DQG�3��0��.LWWHO��µ2Q�,QWHUPHGLDWH�&RQVHTXHQFH�5HODWLRQV¶��=HLWVFKULIW�I�U�PDWK��/RJLN�XQG�*UXQGODJHQ�GHU�0DWK���������������±���>�@�=��'\ZDQ�DQG�7��6W
SLH���µ(YHU\�7ZR�9DOXHG�3URSRVLWLRQDO�&DOFXOXV�KDV�WKH�,QWHUSRODWLRQ�3URSHUW\¶��%XOOHWLQ�RI�WKH�6HFWLRQ�RI�/RJLF��3ROLVK�$FDGHP\�RI�6FLHQFHV � �����������±����>�@�/��+HQNLQ��µ$Q�([WHQVLRQ�RI�WKH�&UDLJ�/\QGRQ�,QWHUSRODWLRQ�7KHRUHP¶��-RXUQDO�RI�6\PEROLF�/RJLF �� �����������±����>�@�7��+RVRL�DQG�+��2QR��µ,QWHUPHGLDWH�3URSRVLWLRQDO�/RJLFV��$�6XUYH\�¶��-RXUQDO�RI�7VXGD�&ROOHJH � ����������±���>�@�,��/��+XPEHUVWRQH��µ6RPH�6WUXFWXUDO�DQG�/RJLFDO�$VSHFWV�RI�WKH�1RWLRQ�RI�6XSHUYHQLHQFH¶��/RJLTXH�HW�$QDO\VH �� �����������±����>�@�,��/��+XPEHUVWRQH��µ)XQFWLRQDO�'HSHQGHQFLHV��6XSHUYHQLHQFH��DQG�&RQVHTXHQFH�5HODWLRQV¶��-RXUQDO�RI�/RJLF��/DQJXDJH��DQG�,QIRUPDWLRQ � �����������±����
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