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GRHV� QRW� GHWHUPLQH� WKH� DFWXDO� RXWFRPH�� 1HRORJLVPV� PD\� GLH� RXW� DV� IDVW� DV� WKH\� VSUHDG�� IRUH[DPSOH�� LI� WKH\� DUH� GULYHQ� RXW� E\� RWKHU� DOWHUQDWHV�� ,I� PRUH� WKDQ� WZR� DOWHUQDWH� IRUPV� DUHFRPSHWLQJ��WKH�EHKDYLRXU�PD\�EH�PRUH�FRPSOH[�EHFDXVH�WZR�IRUPV�PD\�EH�LQFUHDVLQJ�LQ�XVDJH�DWWKH�VDPH�WLPH��7KH�V\VWHP�PD\�RVFLOODWH��0LQRULW\�VSHFLHV�PD\�µERXQFH�EDFN¶�7KLV�GRHV�QRW�XQGHUPLQH�WKH�FHQWUDO�DUJXPHQW�KHUH��$OO�RWKHU�WKLQJV�EHLQJ�HTXDO ZH�PD\�H[SHFWWKLV� EHKDYLRXU��:H� LQYHVWLJDWH� ZKHQ� REVHUYHG EHKDYLRXU� GHYLDWHV� IURP� WKH� H[SHFWHG SDWWHUQ�8QH[SHFWHG�EHKDYLRXU�LV�ZRUWK\�RI�H[SODQDWLRQ�
3RLVVRQ�HUURU�EDUV1RW�RQO\�LV�H[SHFWHG�EHKDYLRXU�µ6�VKDSHG¶��EXW� WKH�H[SHFWHG�YDULDQFH�IRU�DQ\�REVHUYDWLRQ�PXVWDOVR� EH� VNHZHG�� &RQILGHQFH� LQWHUYDOV�� RU� µHUURU� EDUV¶�� DUH� FRQYHQWLRQDOO\� FDOFXODWHG� XVLQJ� WKH%LQRPLDO�DSSUR[LPDWLRQ�WR�WKH�1RUPDO��RU�µ*DXVVLDQ¶��GLVWULEXWLRQ�ZLWK�SDUDPHWHUV�PHDQ�[� { S�VWDQGDUG�GHYLDWLRQ�V { QSS ���� � �7KLV�DSSUR[LPDWLRQ�LV�EURDGO\�DFFHSWDEOH�IRU�D�KLJK�Q DQG�S LV�QRW�FORVH�WR�WKH�ERXQGDU\������RIWKH� GDWD� �)LJXUH� ��D��� ZLOO� IDOO� ZLWKLQ� WKH� FRQILGHQFH� LQWHUYDO� �[� ±� ]�V�� [� �� ]�V��ZKHUH� ] LV� WKHFULWLFDO�YDOXH�RI�WKH�1RUPDO�GLVWULEXWLRQ��DSSUR[LPDWHO\�������
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7KLV�IRUPXOD�WHQGV�WR�µSXOO¶�WKH�HUURU�EDUV�WRZDUGV�WKH�FHQWUH�LQ�D�VLPLODU�ZD\�WR�WKH�6�FXUYH��7KHFHQWUH�RI�WKH�LQWHUYDO��ZKLFK�ZH�PLJKW�FDOO�S
��LV�D�ZHLJKWHG�PHDQ�RI�S DQG������ZHLJKWHG�E\�]��Q��

� *RXOG��������DSSOLHV�WKLV�DUJXPHQW�WR�HYROXWLRQDU\�ELRORJ\�±�WKDW�VLPSOH�RUJDQLVPV�PD\�HYROYH�LQWR�PRUH�FRPSOH[RQHV�DQG�UHJUHVV��EXW�FDQQRW�EH�VLPSOHU�WKDQ�VLQJOH�FHOO�RUJDQLVPV��7KH�UHVXOW�LV�D�3RLVVRQ�GLVWULEXWLRQ�RI�ELRPDVVRYHU�FRPSOH[LW\�������������GXH�WR�WKHUH�EHLQJ�DQ�HYROXWLRQDU\�µIORRU¶�DW�FHOOV F� ����3URYLGHG�VRPH VSHFLHV��QRWQHFHVVDULO\�DOO��HYROYH�LQWR�PRUH�FRPSOH[�IRUPV��DW�DQ\�SRLQW�LQ�WLPH�WKH�RYHUDOO�GLVWULEXWLRQ�ZLOO�EH�VNHZHG�



6�FXUYHV�DQG�:LOVRQ�LQWHUYDOV:H�FDQ�VNHWFK�WKH�RYHUDOO�EHKDYLRXU�RI�WKH�V\VWHPE\� SORWWLQJ� :LOVRQ� LQWHUYDOV� IRU� WKH� µ6¶� FXUYH�)LJXUH���D����:H�KDYH�SORWWHG�D�ORJLVWLF�FXUYH�IRUS �N� ���� DQG� DGGHG� LQWHUYDOV� IRU�Q  ���DQG�Q  �����2EVHUYH� WKDW�ZLWK� D� VPDOO�Q� WKH� FRQILGHQFHLQWHUYDO� LV� ODUJH� DQG� PRUH� KLJKO\� VNHZHG�� 7KHGLIIHUHQFH��Z� ±�Z±��LV�JUHDWHVW�IRU�S  �����:H�KDYH�ZLWQHVVHG�WKH�DV\PPHWU\�RI�WKH�3RLVVRQGLVWULEXWLRQ�� 7KH� :LOVRQ� LQWHUYDO� �Z±�� Z��� LVVNHZHG� DERXW� S�� 1HZFRPEH� ������� ����� QRWHVWKDW� RQ� D� ORJLW� VFDOH �)LJXUH ��E��� WKH� LQWHUYDO� LVV\PPHWULF�7KH� µORJLW¶� LV� WKH� LQYHUVH� ORJLVWLF� IXQFWLRQ�� L�H�ORJLW���S�� ����������H ±S���DQG�FDQ�EH�H[SUHVVHG�DVORJLW�S��{ ORJ�S ����±�S�� �ORJ�S��±�ORJ���±�S����2QWKLV� VXUIDFH� WKH� ORJLVWLF� FXUYH� IRU�S �ZLWK� N� � ��EHFRPHV�WKH�VWUDLJKW�OLQH�\  �[�7KH� GLIIHUHQFHV� HLWKHU� VLGH� RI� S DUH� HTXDOLVHG�1HZFRPEH�VKRZV�WKDW��SURYLGHG�S � �������ORJLW�S��±�ORJLW�Z±�� �ORJLW�Z���±�ORJLW�S��,PDJLQH� )LJXUH� ��E�� DV� LI� LW� ZHUH� SORWWHG� RQ� WKHVXUIDFH�RI� D�8�VKDSHG� µWUHQFK¶� �)LJXUH�����ZKHUHWLPH� IORZV� DORQJ� WKH� WUHQFK�� /RRNLQJ� GRZQ� RQWKLV� WUHQFK� IURP� DERYH� UHYHDOV� )LJXUH� ��D��� :HKDYH�D�V\VWHP�ERXQGHG�E\�µZDOOV¶�DW�S  ���DQG���GLUHFWLQJ�PRWLRQ�LQZDUGV�WR�S  �����,Q�FRQFOXVLRQ��D�ORJLVWLF�VFDOH�SURYLGHV�D�PRGHO�RIFRPSHWLWLRQ� RYHU� WLPH� ZLWKLQ� D� V\VWHP� E\VXPPLQJ� QXPHURXV� ORFDO� LQWHUDFWLRQV� �UDQGRPYDULDWLRQ��JURZWK��GHFOLQH�� LQWR�D�SDWWHUQ�RI�RYHU�DOO�EHKDYLRXU�WKDW�LV�ERXQGHG�SUREDELOLVWLFDOO\�7KLV� KDV� WZR� FRQVHTXHQFHV�� D� VWHDG\� FKDQJHDGRSWV�D� ORJLVWLF�FXUYH�UDWKHU� WKDQ�D�VWUDLJKW� OLQH�DQG�YDULDWLRQ�DERXW�WKH�FKDQJH�DOVR�WHQGV�WR�EH�VNHZHG�WRZDUGV�WKH�FHQWUH��FDXVLQJ�LW�WR�DGRSW�D3RLVVRQ�UDWKHU�WKDQ�D�1RUPDO�GLVWULEXWLRQ�
5HIHUHQFHV*28/'��6��-��������/LIH¶V�*UDQGHXU��/RQGRQ��5DQGRP�+RXVH�+,/%(��-��0��������/RJLVWLF�5HJUHVVLRQ�0RGHOV��&KDSPDQ�	�+DOO�&5&�3UHVV�1(:&20%(��5�*��������7ZR�VLGHG FRQILGHQFH�LQWHUYDOV�IRU�WKH�VLQJOH�SURSRUWLRQ��FRPSDULVRQ�RIVHYHQ�PHWKRGV��6WDWLVWLFV�LQ�0HGLFLQH ������������:,/621� (��%��������3UREDEOH�LQIHUHQFH��WKH�ODZ�RI�VXFFHVVLRQ��DQG�VWDWLVWLFDO�LQIHUHQFH��-RXUQDORI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ ������������
� 7KH�ORJLW�FXUYH�RYHU�S LV�WKH�LQYHUVH�RI�WKH�ORJLVWLF�FXUYH�LQ�)LJXUH���D���7KH�WDQJHQW�DW�WKH�LQWHUFHSW��\��S�� ���������LV��S��VR�ZH�FDQ�DGMXVW�IRU�WLPH�E\�VXEWUDFWLRQ��\  �ORJLW�S��±��S �����3ORWWLQJ�DEVROXWH�YDOXHV�RI�\ REWDLQV�)LJXUH���
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