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7KHVH�0)V�PD\�EH�DVVLJQHG�YDOXHV�DV�DVFHUWDLQHG�WR�PHHW�WKH�UHTXLUHPHQWV��,I�WKH�VSHHG�RI�WKH�IDQ�RYHU�WKH�HYDSRUDWRU�LV�WKH�RXWSXW�RI�WKH�V\VWHP��WKHQ�LW�FDQ�VLPLODUO\�EH�DVVLJQHG� 0)V� RYHU� LWV� XQLYHUVH� RI� GLVFRXUVH�� 7KLV� SURFHVV� RI� DVVLJQLQJ� 0HPEHUVKLS�)XQFWLRQV�WR�DQ�LQSXW�RU�RXWSXW�OLQJXLVWLF�YDOXH�LV�FDOOHG�WKH�)X]]LILFDWLRQ�SURFHVV��$OWKRXJK�WKLV�)X]]LILFDWLRQ�PD\�OHDG�WR�GUDZLQJ�D�SDUDOOHO�ZLWK�SUREDELOLW\��EXW�LW�LV�QRW�VR�>�@��3UREDELOLW\�WKHRU\�JLYHV�WKH�UHODWLYH�FKDQFH�RI�VRPHWKLQJ�EHLQJ�RU�QRW�EHLQJ�SUHVHQW��)X]]\�ORJLF�RQ�WKH�RWKHU�KDG�DVVLJQV�D�ZHLJKW�WR�HDFK�OLQJXLVWLF�YDOXH��HYHU\WKLQJ�LV�DOZD\V�SUHVHQW�EXW�LWV�ZHLJKW�LV�GLIIHUHQW�IRU�GLIIHUHQW�LQSXW�FRQGLWLRQV�7KHUH�DUH�WZR�EDVLF�W\SHV�RI�SUREDELOLWLHV�>�@�RQH�LV�WKH�6WRFKDVWLF DQG�WKH�RWKHU�OH[LFDO��7KH�ILUVW�RQH�LV�ZKDW�ZH�XVXDOO\�XVH�LQ�PDWKHPDWLFV��LQ�VWRFKDVWLF�SUREDELOLW\�WKH�SURFHVV�RU�HYHQW�LV�ZHOO�GHILQHG��(�J��WKH�SUREDELOLW\�RI�JHWWLQJ�µ�¶�IURP�D�GLFH�WKURZ��LV���RXW�RI���� ,Q�OH[LFDO�XQFHUWDLQW\� WKH�HYHQW�LV�QRW�ZHOO�GHILQHG��7KLV�W\SH�RI XQFHUWDLQW\� LV�ZKDW�ZH� DUH� DFFXVWRPHG� LQ� WR� HYHU\GD\� OLIH�� )RU� H[DPSOH� D� WHDFKHU�PLJKW� VD\� WKDW� WKH�SUREDELOLW\�RI�D�VWXGHQW�SHUIRUPLQJ�ZHOO�LV�TXLWH�KLJK��,Q�WKLV�H[DPSOH�µSHUIRUPLQJ�ZHOO¶�LV� DQ� HYHQW� QRW� H[DFWO\� GHILQHG�� DV� LW� LV� EDVHG�RQ� D� QXPEHU� RI� IDFWRUV� DQG� WKHUH� DUH� QR�IRUPDO�FULWHULD�RI�D�SHUVRQ�SHUIRUPLQJ�ZHOO��(YHQ�WKRXJK�ZH�DUH�DEOH�WR�XVH�WKHVH�ZRUGV�SUHFLVHO\��WKH�PHDQLQJ�EHLQJ�XVXDOO\�FOHDU�IURP�WKH�FRQWH[W�
'HYHORSLQJ�D�5XOH�%DVH$IWHU� GHFLGLQJ� RQ� WKH� QXPEHU� RI� LQSXWV� DQG� RXWSXWV� DQG� WKHLU� UHODWLYH�0)V� WKH�QH[W�WDVN�LV�WR�PDQLSXODWH�WKH�LQSXWV�WR�SURYLGH�DQ�RXWSXW��'HYHORSLQJ�D�5XOH�%DVH�GRHV�WKLV��7KH�UXOH�EDVH�LV�WKH�LQFRUSRUDWLRQ�RI�KXPDQ�H[SHUWLVH�LQWR�D�VHW�RI�UXOH��DQG�LV�VLPSO\�WKH�SURFHVV�RI�GHWHUPLQLQJ�WKH�RXWSXW�IRU�HDFK�SDUWLFXODU�VHW�RI�LQSXW�FRQGLWLRQV��
)RU�H[DPSOH�5XOH���,I�,1387��LV� 7+,6�����DQG ,1387��LV�7+,6�����WKHQ�287387�LV�7+,6����5XOH���,I�,1387��LV� 7+,6�����RU ,1387��LV�7+,6�����WKHQ�287387�LV�7+,6����5XOH���,I�,1387��LV�7+,6�����DQG ,1387��LV�QRW 7+,6�����WKHQ�287387�LV�7+,6����

,Q�JHQHUDO�HYHU\�UXOH�IROORZV�D�SDWWHUQ��ZKLFK�LV�,)�$QWHFHGHQW�7+(1�&RQVHTXHQW
,Q� WKLV�ZD\� UXOHV� DUH�GHILQHG� IRU� HDFK�SDUWLFXODU� LQSXW�RI�FRQGLWLRQV��7KLV� LV� WKH�PRVW�FULWLFDO�SDUW�RI�WKH�V\VWHP��7KH�V\VWHPV�RXWSXW�LV�LQWLPDWHO\�OLQNHG�WR�WKH�5XOH�%DVH��)RU�RXU�SDUWLFXODU�DLU�FRQGLWLRQHU�H[DPSOH�WKHUH�ZLOO�EH����5XOHV�LQ�WKH�5XOH�%DVH��)RU�D�FRPSOHWH�&OLPDWH�&RQWURO� V\VWHP� WKHUH�ZLOO� EH� WZR�RXWSXWV�� RQH� IRU� KHDW� DQG� WKH�RWKHU�RQH�IRU�FRROLQJ��7KH�UXOHV�ZLOO�DGGUHVV�HDFK�RXWSXW�DOVR�
$W�WKLV�SRLQW�LW�LV�LPSRUWDQW�WR�NQRZ�ZKDW�D�)X]]\�6XEVHW�LV��$�IX]]\�VXEVHW�VKRZV�OLQJXLVWLF�YDOXHV�GHJUHH�RI�PHPEHUVKLS�>���@�RQ�WKH�8QLYHUVH�RI�'LVFRXUVH�RI�D�OLQJXLVWLF�YDULDEOH�>�@��7KH�IX]]\�VXEVHW�GHILQHV�WKH�PDSSLQJ�RI�D�YDOXH�DW�HDFK�SRLQW� EHWZHHQ�WKH�XQLYHUVH�RI�GLVFRXUVH�DQG�D�YDOXH�IURP���WR����RU�IRU�YLVXDOL]DWLRQ�LW�LV�WKH�DUHD�XQGHU�WKH�0)� RI� WKDW� SDUWLFXODU� LQSXW�� 7KH� RUGHUHG� SDLU� LV� JHQHUDWHG� E\� KDYLQJ� WKH� YDOXH� RQ� WKH�
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$IWHU�JHWWLQJ�DOO� WKHVH�YDOXHV�WKH�ODVW�SURFHVV�OHIW� LV�RI�'HIX]]LILFDWLRQ�� WKDW� LV�JHWWLQJ�D�FULVS�YDOXH�IURP�DOO�WKH�QHZ�IX]]\�VXEVHWV�
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.(<�916� 9HU\�1HJDWLYH�6SHHG16� 1HJDWLYH�6SHHG�=6� =HUR�6SHHG�36� 3RVLWLYH�6SHHG�936� 9HU\�3RVLWLYH�6SHHG�

7KHUH�DUH�GLIIHUHQW�PHWKRGV�IRU�JHWWLQJ�D�FULVS�RXWSXW�IURP�WKHVH�VXEVHWV��2QH�RI�WKH�PRVW�FRPPRQ� LV� WR� ILQG� WKH� FHQWHU� RI� JUDYLW\� RI� WKH� VXEVHWV� DQG� WKHQ� WDNH� WKH� KRUL]RQWDO�FRRUGLQDWH�WR�WKDW�SRLQW��FHQWHU�RI�JUDYLW\��DV�WKH�RXWSXW��
7KH� PRVW� FRPPRQO\� XVHG� RQH� LV� WKH� &HQWHU� RI� *UDYLW\�� WKLV� PHWKRG� UHTXLUHV�UHODWLYHO\�VLPSOH�PDWKHPDWLFDO�IXQFWLRQV�DQG�LV�WKHUHIRUH�OHVV�FRPSXWDWLRQDO�SRZHU��7KH�&HQWHU� RI�*UDYLW\� �&2*�� LV� WDNHQ� DV� WKH�&ULVS� RXWSXW� IRU� WKH� V\VWHP�� WKH� VXP� RI� WKH�SURGXFW�DUHD�REWDLQHG�DIWHU�LQIHUHQFH�DQG�WKH�SRLQW�DW�ZKLFK�WKH�0)�LV�PD[LPXP�RQ�WKH�8QLYHUVH� RI� 'LVFRXUVH� RI� WKH� RXWSXW� YDULDEOH�� LV� GLYLGHG� E\� WKH� VXP� RI� WKH� DUHD� DIWHU�LQIHUHQFH�,Q�WKH�&HQWHU�RI�$YHUDJH�PHWKRG�WKH�VXP�RI� WKH�SURGXFW�RI� WKH�KHLJKWV�ZLWK� WKH�YDOXH�ZKHUH�WKH�0)�LV�PD[LPXP�LV�GLYLGHG�E\�WKH�VXP�RI�WKH�KHLJKWV�RI�WKH�RXWSXWV��$V�WKH�KHLJKW�LV�DOUHDG\�NQRZQ�QRW�PDQ\�FRPSXWDWLRQV�DUH�QHHGHG�DQG�WKHUHIRUH�WKLV�PHWKRG�LV�RQH�RI�WKH�IDVWHVW��DQG�ZLGHO\�XVHG��

)XWXUH�DQG�3UREOHPV�)X]]\� ORJLF� DOWKRXJK� D� \RXQJ� VFLHQFH� VKRZV� D� ORW� RI� SURPLVH� IRU� WKH� IXWXUH�� 7KH�FRQWLQXRXV� GHYHORSPHQW� DQG� DGYDQFHPHQW� RI� LWV� UHODWHG� PDWKHPDWLFV� DQG� VHW� WKHRU\�JXDUDQWHHV�D�EULJKW�IXWXUH�IRU�LW��)X]]\�ORJLF�LV�D�VFLHQFH�WKDW�LV�DSSOLFDEOH�WR�D�EURDG�ILHOG�RI�SUREOHPV��IURP�SURJUDPV�WR�DVVLJQLQJ�DSSRLQWPHQW�WLPHV�DW�D�GRFWRU¶V�RIILFH�WR�IOLJKW�VLPXODWLRQ��DQG�UHGXFWLRQ�RI�RVFLOODWLRQV�LQ�D�VSDFH�SURMHFWLOH��
7KH�PRVW�GLIILFXOW� WKLQJ� LQ� WKH�ZKROH�SURFHVV� LV� WKH�GHYHORSPHQW�RI�D�YDOLG� UXOH�EDVH�DV�LW�LV�RQ�ZKLFK�WKH�ZKROH�V\VWHPV�UHVSRQVH�GHSHQGV��)RU�D�VPDOO�QXPEHU�RI�LQSXW�DQG� RXWSXWV� DQG� OLPLWHG� 0HPEHUVKLS� )XQFWLRQV� WKH� UXOH� EDVH� LV� HDV\� WR� KDQGOH� DQG�PDQLSXODWH��+RZHYHU��WKH�FRPSOH[LW\�LQFUHDVHV�ZLWK�WKH�ULVH�LQ�WKHVH�SDUDPHWHUV��
7R KDQGOH� WKLV� SUREOHP� ZRUN� LV� EHLQJ� FDUULHG� RXW� RQ� WKH� GHYHORSPHQW� RI�(YROXWLRQDU\�/RJLF�)X]]\�/RJLF�FRQWUROOHUV��7KHVH�V\VWHPV�DUH�FDSDEOH�RI�GHYHORSLQJ�D�UXOH�EDVH�RQ�WKH�EDVLV�RI�DQ�DOJRULWKP�WKDW�PLPLFV�HYROXWLRQ��'XH�WR�WKLV�PXFK�RI�WKH�KDUG�ZRUN�LQ�WKH�GHYHORSPHQW�RI�FRQWUROOHUV�RI�FRPSOH[�V\VWHP�VKRXOG�EH�UHGXFHG�



&RQFOXVLRQ�,Q�WKLV�SDSHU�,�KDYH�WULHG�WR�SUHVHQW�WKH�IXQGDPHQWDOV�RI�WKH�)X]]\�/RJLF�&RQWURO�V\VWHP��D�FHQWUDO�GHVLJQ�LGHD�IRU�DQ�$LU�FRQGLWLRQLQJ�V\VWHP�ZDV�IROORZHG��,W�ZDV�VKRZQ�DV�DQ�DLG�WR�WKH�SDSHU��VR�WKDW�UHDGHUV�PD\�JHW�D�ILUP�JUDVS�RQ�KRZ�WR�LPSOHPHQW�VXFK�D�FRQWUROOHU�LQ�SUDFWLFH�
$FNQRZOHGJHPHQWV�7KLV�SDSHU�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�KHOS�RI�3URIHVVRU�$VKDE�0LU]D�DQG�0U��$KPDG�+DVDQ��7KH\�ERWK�WRRN�WLPH�RXW WR�H[SODLQ�FRQFHSWV�DQG�EDVLFV��DQG�SURYLGH�ERRNV�DQG�PDWHULDO�HVVHQWLDO�IRU�WKLV�SDSHU�
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