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,Q�WKLV�SDSHU�WKH�0XOWLSOH�9DOXHG�/RJLF LV�DSSOLHG�IRU�066�UHOLDELOLW\�DQDO\VLV��09/�DSSURDFK�FDXVHV�WR� V\QWKHVL]H� VSHFLDO� UHOLDELOLW\� LQGLFHV�� 7KLV� DSSURDFK� LV� SHUPLWWHG� WR� LQYHVWLJDWH� LQIOXHQFH� XSRQ� WKH�066� UHOLDELOLW\� E\� WKH� FDSDFLW\� OHYHOV� RI� D� V\VWHP� FRPSRQHQW�7KH�QHZ� FODVV� RI�'\QDPLF�5HOLDELOLW\�,QGLFHV KDG�REWDLQHG�LQ�WKLV�SDSHU��:H�KDYH�XVHG�WKH�'LUHFW�3DUWLDO�/RJLF�'HULYDWLYHV�RI�09/�IXQFWLRQV�IRU�FDOFXODWLRQ�RI�UHOLDELOLW\�LQGLFHV�
�� ,QWURGXFWLRQ0DQ\�RI�PRGHUQ�ODUJH�VFDOH�V\VWHPV�FDQ�SHUIRUP�WKH�WDVN�DW�VHYHUDO�GLIIHUHQW�OHYHOV��,Q�WKLV�FDVH�WKH�V\VWHP�IDLOXUH�FDQ�OHDG�WR�GHFUHDVHG�FDSDELOLW\�WR�SHUIRUP�D�JLYHQ�WDVN��EXW�QRW�WR�FRPSOHWH�IDLOXUH��$�V\VWHP�FRPSRQHQW� DOVR� FDQ� SHUIRUP� LWV� WDVN�ZLWK� VRPH�GLIIHUHQW� OHYHOV��$� V\VWHP��ZKLFK� FDQ� KDYH�VRPH�GLIIHUHQW�WDVN�SHUIRUPDQFH�OHYHOV��LV�QDPHG�0XOWL�6WDWH�6\VWHP �066���:H�KDYH�VKRZQ�D�066�RI�Q FRPSRQHQWV�LQ�WKLV�SDSHU��7KH�V\VWHP�DQG�LWV�FRPSRQHQWV�KDYH P VWDWHV��OHYHO�WR�SHUIRUPDQFH�D�WDVN�RU�VHUYLFHDELOLW\��
,Q� WKLV� SDSHU�ZH� DUH� XVHG� VWUXFWXUH� IXQFWLRQ� DSSURDFK� IRU� UHOLDELOLW\� DQDO\VLV��:HOO� NQRZ� WKHUH� DUH�PDQ\�SDSHUV�LQ�ZKLFK�UHOLDELOLW\�LQGLFHV�DUH�GHWHUPLQHG�E\�VWUXFWXUH�IXQFWLRQ�DSSURDFK��7KHVH�LQGLFHV�DUH�XVHG�IRU�D�V\VWHP�GHVLJQ�DQG�LWV�PDLQWHQDQFH��8VKDNRY��������
$V�D�UXOH�WKHVH�UHOLDELOLW\�LQGLFHV�LV�JHQHUDOL]HG�RI�LQGLFHV�XVHG�IRU�WKH�UHOLDELOLW\�DQDO\VLV�D�V\VWHPV�ZLWK�WZR�OHYHOV�WR�SHUIRUP�D�WDVN��7KHUHIRUH�WKH\�DUH�QRW�WDNH�LQWR�DFFRXQW�VSHFLILFLW\�066�LQ�PDQ\�FDVHV��6R��WKH�LQGLFHV�DUH�REWDLQHG�IRU�066�DUH�LQWHUHVW�LQ�UHOLDELOLW\�DQDO\VLV��2QH�RI�WKH�DSSURDFKHV�IRU� V\QWKHVLV� RI� WKHVH� LQGLFHV� LV� XVHG� RI� WKH�PDWKHPDWLFDO� WRROV� RI�0XOWLSOH�9DOXHG� /RJLF� �09/���8VKDNRY�������
7KH� 'LUHFW� 3DUWLDO� /RJLF� 'HULYDWLYHV� RI� 09/� IXQFWLRQV� IRU� UHOLDELOLW\� DQDO\VHV� DUH� SURSRVHG� LQ�=DLWVHYD� ����� 7KH� QHZ� '\QDPLF� 5HOLDELOLW\� ,QGLFHV �'5,� IRU� 066� DUH� REWDLQHG�� 7KH� G\QDPLF�FKDUDFWHU�RI�WKHVH�LQGLFHV�FRQVLVWV�RQ�V\VWHP�VWDWHV�IRU�ZKLFK�FKDQJH�RI�D�VHUYLFHDELOLW\�OHYHO�RI�RQH�RI�FRPSRQHQWV�UHGXFH�WR�WKH�V\VWHP�IDLOXUH�RU��LQ�RWKHU�FDVH��WR�WKH�UHSDLU�V\VWHP��,Q�RWKHU�ZRUGV��WKH\�GHILQH�WKH�ERXQGDU\�VWDWHV�RI�066��7KHVH�LQGLFHV�DUH�GHWHUPLQHG�RI�066�VWUXFWXUH��,W�LV�LPSRUWDQW�DW�D�GHVLJQ� VWDJH� RI� D� V\VWHP� EHFDXVH� DOORZ� WR� UHFHLYH� DV� UHOLDEOH� VR� XQUHOLDEOH� V\VWHP� VWDWHV� DQG�FRPSRQHQWV�LQIOXHQFLQJ�WR�WKHP�
�� '\QDPLF�5HOLDELOLW\�,QGLFHV'5,�LQFOXGH�WKUHH�JURXSV�RI�LQGLFHV���D��WKH�'\QDPLF�'HWHUPLQLVWLF�5HOLDELOLW\�,QGLFHV��''5,����E��WKH�'\QDPLF�,QWHJUDWHG�5HOLDELOLW\�,QGLFHV��',5,����F��WKH�&RPSRQHQW�'\QDPLF�5HOLDELOLW\�,QGLFHV��&'5,��
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��� '\QDPLF�'HWHUPLQLVWLF�5HOLDELOLW\�,QGLFHV''5,� DUH� VHW� RI� WKH� ERXQGDU\� VWDWHV� RI�066�� 7KHVH� VWDWHV� DUH� FDOFXODWHG� E\�'LUHFW� 3DUWLDO� /RJLF�'HULYDWLYH�IRU�HYHU\RQH V\VWHP�FRPSRQHQW��6R��D�V\VWHP�FRPSRQHQW�LV�DQDO\]HG�IURP�D�SRLQW�RI�YLHZ�RI�LQIOXHQFH�RI�D�PRGLILFDWLRQ�LWV�VHUYLFHDELOLW\�OHYHO�WR�D�PRGLILFDWLRQ�RI�V\VWHP�UHOLDELOLW\��7KHUHIRUH��LW� LV� QHFHVVDU\� WR� DQDO\]H� HYHU\RQH� V\VWHP� FRPSRQHQWV� DQG� WR� FKHFN� WKH� IDFW� RI� 066� IDLOXUH� RU�UHSDLULQJ�� LI� WKH� VHUYLFHDELOLW\� OHYHO� RI� WKH� FRPSRQHQW� ZDV� FKDQJHG�� 7KH� 'LUHFW� 3DUWLDO� /RJLF�'HULYDWLYH�DOORZV�WR�IRUPDOL]H�WKLV�SURFHGXUH
'HILQLWLRQ��� ''5,�DUH�VHW�RI�066�VWDWHV�^*`�ZKLFK�PRGLI\�OHYHO�WR�SHUIRUPDQFH�D�WDVN�IURP�D WR�E LI�D�FRPSRQHQW�VHUYLFHDELOLW\�OHYHO��FRPSRQHQW�VWDWH��FKDQJHV�IURP�M WR�N��7KH�VHW�RI�V\VWHP�VWDWHV�^*`�LV�XQLRQ�RI�VXEVHWV�^*~[L`��7KH�VXEVHW�HOHPHQWV�DUH�V\VWHP�VWDWHV�IRU�ZKLFK D�FKDQJH�RI�D�VHUYLFHDELOLW\�OHYHO�RI�L�WK�FRPSRQHQW�IURP�M WR�N FDXVHV�D�FKDQJH�RI�WKH�V\VWHP�OHYHO�WR�SHUIRUPDQFH�D�WDVN�IURP�D WR�E� 7KH�PDWKHPDWLFDO�LQWHUSUHWDWLRQV�RI�'',5�DUH�

^*`� �^*~[�`��^*~[�`��«���^*~[Q`� ���
ZKHUH� VXEVHWV� HOHPHQWV� ^*~[L`�FRUUHVSRQG� WKH�YDOXHV� W�«WL��WL��«WQ RI�YDULDEOHV�[�«[L��[L��«[Q IRU�ZKLFK�WKH�YDOXHV�RI�'LUHFW�3DUWLDO�/RJLF�'HULYDWLYH�w I� MoN��w[L�DoE��ZLWK�UHVSHFW�WR�L�WK�YDULDEOH�DUH�QRW�HTXDO������w I� MoN��w[L�DoE��z ��
''5,� DQG� DOJRULWKP�RI� WKHLU� FDOFXODWLRQ� DUH� FRQVLGHUHG� LQ� �=DLWVHYD� ������=DLWVHYD� ����� LQ�PRUHGHWDLO��)RXU�W\SHV�RI�WKHVH�LQGLFHV�DUH�SURSRVHG�LQ�WKHVH�SDSHUV��7KH\�DUH�FDOFXODWHG�ZLWK�WKH�KHOS�RI�'LUHFW�3DUWLDO�/RJLF�'HULYDWLYH��w I��o���w[L��o����w I��o���w[L�VoV�����w I��o���w[L��oP����DQG�w I��o���w[L�V��oV��IRU�V  ���«�P���
��� '\QDPLF�,QWHJUDWHG�5HOLDELOLW\�,QGLFHV',5,�LV�D�SUREDELOLW\�HYDOXDWLRQ�RI�D�PRGLILFDWLRQ�RI�OHYHO�RI�D�VHUYLFHDELOLW\�066�DW�D�FKDQJLQJ�RI�D�V\VWHP� FRPSRQHQWV� VHUYLFHDELOLW\�� ,Q� SDUWLFXODU�� WKH� SUREDELOLW\� RI� ERXQGDU\� RI� V\VWHP� VWDWHV� LV�HVWLPDWHG�E\�WKHVH�LQGLFHV��1RWH��LW�LV�QHFHVVDU\�WR�NQRZ�D�VWUXFWXUH�066�IRU�DQ�HYDOXDWLRQ�',5,�RQO\��7KHUHIRUH�� WKH�SUREDELOLW\�RI�ERXQGDU\�VWDWHV�RI�V\VWHP�GHWHUPLQH�LQ�066�GHVLJQ��7KHVH�LQGLFHV�DUH�FDOFXODWHG�E\�''5,�
'HILQLWLRQ��� ',5,�DUH�SUREDELOLW\�RI�D�PRGLILFDWLRQ�RI� OHYHO� WR�SHUIRUPDQFH�D� WDVN� IURP� M WR�N LI�D�FRPSRQHQW�VHUYLFHDELOLW\�OHYHO��FRPSRQHQW�VWDWH��FKDQJHV�IURP�D WR�E
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NM EDNM ED L3L3� � ������� � ���
ZKHUH� ZH� KDYH� FRPSDWLEOH� HYHQWV�� NM EDL3 oo�� LV� SUREDELOLW\� RI� D� PRGLILFDWLRQ� RI� V\VWHP� OHYHO� WR�SHUIRUPDQFH� D� WDVN� IURP� M WR� N LI� L�WK� FRPSRQHQW� VHUYLFHDELOLW\� OHYHO� FKDQJHV� IURP� D WR� E��NM EDL3 oo��  NM EDL oo��U �PQ� NM EDL oo��U LV� QXPEHU� RI� V\VWHP� VWDWHV� IRU� ZKLFK� D� FKDQJH� L�WK� FRPSRQHQW�VHUYLFHDELOLW\�OHYHO�FKDQJHV�IURP�D WR�E FDXVHV�D�PRGLILFDWLRQ�RI�V\VWHP�OHYHO�WR�SHUIRUPDQFH�D�WDVN�IURP� M WR�N��7KH� NM EDL oo��U LV�QXPEHU�RI� YDOXHV� RI�'LUHFW�3DUWLDO�/RJLF�'HULYDWLYH�w I�MoN��w[L�DoE��ZLWK�UHVSHFW�WR�L�WK�YDULDEOH�ZKLFK�DUH�QRW�HTXDO����,Q�RWKHU�ZRUGV NM EDL oo��U LV�D�HOHPHQWV�FRXQW�RI�VHW�^*~[L`�LQ��(T����



',5,�DUH�SUHVHQWHG�LQ��=DLWVHYD�������=DLWVHYD������ LQ�PRUH GHWDLO��7KH\�XQLWH�IRXU�W\SHV�RI�LQGLFHV��ZKLFK�DUH�VLPLODU�''5,���� &RPSRQHQW�'\QDPLF�5HOLDELOLW\�,QGLFHV&'5,�DUH�D�SUREDELOLW\�HYDOXDWLRQ�RI�LQIOXHQFH�L�WK�D�V\VWHP�FRPSRQHQW�RQ�D SRVVLELOLW\�RI�D�IDLOXUH�RU�UHSDLULQJ�V\VWHP��0RVW�XQVWDEOH�FRPSRQHQWV�ZLWK�D�SRLQW�RI�YLHZ�RI�UHOLDELOLW\�DUH�GHWHUPLQHG�E\�WKHVH�LQGLFHV��,W�DOORZV�WR�GHWHFW� WKH�D�XQUHOLDEOH�V\VWHP�FRPSRQHQWV� IRU� WKHLU�UHVHUYDWLRQ�LQ�066�GHVLJQ��&'5,�DUH�FDOFXODWHG�E\�XVLQJ�''5,�
'HILQLWLRQ����&'5,�DUH�SUREDELOLWLHV�RI�066�IDLOXUH��UHSDLULQJ��DW�D�PRGLILFDWLRQ�RI�D�VHUYLFHDELOLW\�OHYHO�RI�L�WK�V\VWHP�FRPSRQHQW�

T�L�  6 ���� ooEDL3 ��IRU�� D��E � ^������«��P��`�DQG�D !�E� ���
ZKHUH� ���� ooEDL3 LV� SUREDELOLW\� RI� D� FRPSDWLEOH� HYHQWV� DQG� WKH� V\VWHP� IDLOXUH� LI� L�WK� FRPSRQHQW�VHUYLFHDELOLW\�OHYHO�FKDQJHV�IURP�D WR�E�� ���� ooEDL3  ���� ooEDL3 �PQ� ���� ooEDL3 LV�QXPEHU�RI�V\VWHP�VWDWHV�IRU�ZKLFK�D�FKDQJH�L�WK�FRPSRQHQW VHUYLFHDELOLW\�OHYHO�FKDQJHV�IURP�D WR�E FDXVHV�WKH�V\VWHP�IDLOXUH�
&'5,�IRU�066�IDLOXUH�DQG�UHSDLULQJ�FRLQFLGH��,W�FDQ�EH�H[SODLQ�E\�WKH�SURSHUW\�RI�'LUHFW�3DUWLDO�/RJLF�'HULYDWLYHV��<DQXVKNHYLFK������� 7KLV�W\SH�RI�LQGLFHV�DQDO\]HV�FRQQHFWLRQ�RI�066�FRPSRQHQWV�RQO\�
�� &DOFXODWLRQV�RI WKH�'\QDPLF�5HOLDELOLW\�,QGLFHV/HW
V�FRQVLGHU�DQ�H[DPSOH�RI�D�'\QDPLF�5HOLDELOLW\�,QGLFHV�FDOFXODWLRQ�RI�066�IRU�P ��DQG�Q ���VHH�)LJXUH��D���:H�XVHG�'LUHFW�3DUWLDO�/RJLF�'HULYDWLYHV�RI�09/�IXQFWLRQV�IRU�D�FDOFXODWLRQ�RI�WKH�'5,��'5,�XQLWH�WKUHH�VXEFODVVHV�RI�LQGLFHV��''5,��VHH�(T�����',5,��VHH�(T����DQG�&'5,��VHH�(T����
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7KH�ILUVW� VXEFODVV� �''5,�� LV�FRQVLGHUHG� LQ��=DLWVHYD�������=DLWVHYD������� LQ�PRUH�GHWDLO��7KH\�DUH�RIWHQ�XVHG�LQ�SUDFWLFH��+RZHYHU�WKH\�KDYH�D�ODUJH�FDOFXODWLRQ�FRPSOH[LW\��7KHVH�LQGLFHV�DUH�XVHG�DV�D�EDVLV�RI�WZR�QH[W�VXEFODVVHV�
',5,�DUH�SUREDELOLW\�DQDORJV�RI�''5,��7KH�DSSOLFDWLRQV�RI� WKHVH� LQGLFHV�DUH�HDVLHU� WKDQ�''5,��)RU�066��LQ�D�)LJXUH��D��ZH�KDYH�WKH�QH[W�',5,�YDOXHV��7KH�V\VWHP�IDLOXUH�SUREDELOLW\�DW�D�IDLOXUH�RI�RQH�RI�WKH�HOHPHQWV�RI�D�V\VWHP�HTXDOV�JI  ���������7KH�SUREDELOLW\�RI�V\VWHP UHSDLULQJ�DW�D�UHSODFHPHQW�RI�RQH�RI�WKH�FRPSRQHQWV�HTXDOV�JU  ���������7KHCJI  ���IRU�WKH�HOHPHQWDU\��IURP���WR����GURS�RI�FRPSRQHQWV�VHUYLFHDELOLW\�UHGXFH�WR�V\VWHP�IDLOXUH��7KH�CJU  ���IRU�WKH�HOHPHQWDU\��IURP���WR����UDLVH�RI�FRPSRQHQWV�VHUYLFHDELOLW\ UHGXFH�WR�V\VWHP�UHSDLULQJ��7KH\�HTXDO�]HUR�EHFDXVH�066�KDV�RI�HOHPHQWDU\�SDUDOOHO�DQG�VHTXHQWLDO� MXQFWLRQV� RQO\��7KHUHIRUH� WKH� VWUXFWXUDO� IXQFWLRQ� LV� VWURQJO\ PRQRWRQLF� LQ� WKHVH� H[DPSOHV��7KH\�GR�QRW�HTXDO�]HUR�IRU�RWKHU�FRQQHFWLRQV �IRU�H[DPSOH��EULGJH�VWUXFWXUHV��



&'5,�LV�WKH�ODVW�VXEFODVV�RI�'5,��&'5,�FKDUDFWHUL]HV�SUREDELOLW\�RI�D�V\VWHP�IDLOXUH��UHSDLULQJ��DW�D�PRGLILFDWLRQ� RI� VHUYLFHDELOLW\� OHYHOV� RI� HDFK�RI� FRPSRQHQWV�066��7KH���UG� FRPSRQHQW� LV� WKH�PRVWXQUHOLDEOH�V\VWHP�FRPSRQHQW�RI�066�LQ�)LJXUH��D��7KH�SUREDELOLW\�RI�066�IDLOXUH�LV������� LI�WKH���UG�FRPSRQHQW� LV� IDLOXUH��7KHUHIRUH� IRU� WKLV� FRPSRQHQW� LV�QHFHVVDU\� WR�SURYLGH�D� UHVHUYH�FRPSRQHQW� LQ�V\VWHP�GHVLJQ��)LJXUH��E��
,Q�FRQFOXVLRQV ZH�VKDOO�UHPDUN��:HOO�NQRZQ��WKH�HYDOXDWLRQ�'LUHFW�3DUWLDO /RJLF�'HULYDWLYHV�RI�09/�IXQFWLRQV�DUH�FKDUDFWHUL]HG�E\�KLJK�FRPSXWLQJ�FRPSOH[LW\��,Q��<DQXVKNHYLFK������ WKH�DOJRULWKP�RI�WKH�7HVW�3DWWHUQ�*HQHUDWLRQ�IRU�&RPELQDWLRQDO�0XOWL�9DOXHG�1HWZRUNV�%DVHG�RQ�'LUHFW�3DUWLDO�/RJLF�'HULYDWLYHV�RI�09/�IXQFWLRQV�LV�RIIHUHG��)RU�XVH�RI�WKLV�DOJRULWKP�LV�QHFHVVDU\�WR�SUHVHQW�066�DV�D�FRPELQDWLRQDO� PXOWL�YDOXHG� QHWZRUN�� :H� XVH� WZR� UXOHV� IRU� WUDQVIRUPDWLRQ� RI� 066� VWUXFWXUH� LQWR�QHWZRUN���D��WKH�SDUDOOHO�MXQFWLRQ�RI�FRPSRQHQWV�RI�066�LV�LQWHUSUHWHG�DV�ORJLF�HOHPHQW�25���E��WKH�VHTXHQWLDO� MXQFWLRQ� RI� FRPSRQHQWV� RI�066� LV� LQWHUSUHWHG� DV� ORJLF� HOHPHQW� $1'�� 7KLV�PHWKRG� IRU�FDOFXODWLRQ�RI�'5,�LV�UHSUHVHQWHG�LQ��=DLWVHYD�������
�� &RQFOXVLRQV,Q�WKLV�SDSHU�ZRUN�ZH�KDYH�FRQVLGHUHG�D�QHZ�FODVV�RI�D�066�UHOLDELOLW\�LQGLFHV��7KH\�DUH�'5,��7KH\�LQFOXGH�WKUHH�VXEFODVVHV��7KH�ILUVW�VXEFODVV��''5,��LV�UHSUHVHQWHG�DV�VHWV�RI�ERXQGDU\ V\VWHP�VWDWHV��,Q�RWKHU�ZRUGV��LI�066�KDV�VXFK�VWDWH��D�PRGLILFDWLRQ�RI�D�VHUYLFHDELOLW\�OHYHO�RI�D�V\VWHP�FRPSRQHQW�RFFXUV� 066� IDLOXUH� RU� LW¶V� UHSDLULQJ�� %XW� ''5,� KDYH� D� ODUJH� FDOFXODWLRQ� FRPSOH[LW\�� 3UREDELOLW\�DQDORJLHV�RI�WKHVH�LQGLFHV DUH�RIWHQ�XVHG�LQ�SUDFWLFH��7KHVH�DQDORJLHV�DUH�WKH�VHFRQG�VXEFODVV��',5,���',5,�FKDUDFWHUL]H�ERXQGDU\�V\VWHP�VWDWHV DV�ZHOO�DV�''5,��7KH�WKLUG�VXEFODVV��&'5,��LV�SUHVHQWHG�LQ�WKLV�SDSHU�IRU�WKH�ILUVW�WLPH��&'5,�DOORZ�WR�HVWLPDWH�LQIOXHQFH�RI�HDFK�RI�D�V\VWHP�FRPSRQHQW�RQ�D�SRVVLELOLW\�RI�066�IDLOXUH�RU�LWV�UHSDLULQJ��1RWH��WKHVH�FRQVLGHUHG�LQGLFHV�DOORZ�WR�HVWLPDWH�D�UHOLDELOLW\�RI�D�066�VWUXFWXUH�RQO\��:H�SODQ�WR�FRQVLGHU�SHUIRUPDQFHV�DQG�SURSHUWLHV�RI�066�FRPSRQHQWV��IRU�H[DPSOH��FRVW��WLPH�EHWZHHQ�IDLOXUHV�HWF���LQ�PRUH�GHWDLO�LQ�IXUWKHU�UHVHDUFKHV�
$FNQRZOHGJHPHQWV7KH�ZRUN�UHSRUWHG�LQ�WKLV�SDSHU�ZDV�VXSSRUWHG�LQ�SDUW�E\�WKH�JUDQW�RI�)XQG�RI�)XQGDPHQWDO�5HVHDUFKHV�DQG�JUDQW�RI�0LQLVWU\�RI�(GXFDWLRQ��%HODUXV��
5HIHUHQFHV6KPHUNR�� 9��� /HYDVKHQNR�� 9�� DQG� <DQXVKNHYLFK�� 6�� �������� 7HFKQLTXH� RI� &RPSXWLQJ� /RJLF�'HULYDWLYHV�IRU�09/�)XQFWLRQV��,(((�3URF��RI�WKH ��WK ,QW��6\PS��RQ�0XOWLSOH�9DOXHG�/RJLF��SS����������6DQWLDJR�GH�&RPSRVWHOD��6SDLQ�
8VKDNRY��,����������+DQGERRN�RI�5HOLDELOLW\�(QJLQHHULQJ��1HZ�<RUN��:LOH\�
<DQXVKNHYLFK�� 6��� 6KPHUNR�� 9�� DQG� /HYDVKHQNR�� 9�� �������� 7HVW� 3DWWHUQ� *HQHUDWLRQ� IRU�&RPELQDWLRQDO�0XOWL�9DOXHG�1HWZRUNV�%DVHG� RQ�*HQHUDOL]HG�'�$OJRULWKP��3URF�� RI� WKH� ,((( ��WK,QW��6\PS��RQ�0XOWLSOH�9DOXHG�/RJLF��SS����������1RYD�6FRWLD��&DQDGD�
=DLWVHYD��(��DQG�/HYDVKHQNR� 9����������1HZ�5HOLDELOLW\�,QGLFHV�IRU�0XOWL�6WDWH�6\VWHP� 3URF��RI�WKH���WK ,(((�(XURSHDQ�&RQIHUHQFH�RQ�&LUFXLW�7KHRU\�DQG�'HVLJQ��YRO����SS����������(VSRR��)LQODQG�
=DLWVHYD��(��DQG�/HYDVKHQNR� 9����������'HVLJQ�RI�'\QDPLF�5HOLDELOLW\�,QGLFHV��3URF��RI�WKH�,((( ��WK,QW��6\PS��RQ�0XOWLSOH�9DOXHG�/RJLF� %RVWRQ��86$�
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