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7KH�63(&2�3URMHFW�ZDV�IXQGHG�E\�WKH�(8�WKURXJK�WKH�,1&2�
&23(51,&86�SURJUDP��&RQWUDFW�QR����������LQ�������,Q�WKH�
IUDPH�RI�WKH�SURMHFW�D�V\VWHP�KDV�EHHQ�GHYHORSHG�ZKLFK�LV�DQ�
DXGLR�YLVXDO�SURQXQFLDWLRQ�WHDFKLQJ�DQG�WUDLQLQJ�V\VWHP�IRU���
���\HDU�ROG�FKLOGUHQ��&RUUHFWLRQ�RI�GLVRUGHUHG�DVSHFWV�RI�VSHHFK�
LV� GRQH� E\� UHDO� WLPH� YLVXDO� SUHVHQWDWLRQ� RI� WKH� VSHHFK�
SDUDPHWHUV��LQ�D�ZD\�WKDW�LV�XQGHUVWDQGDEOH�DQG�LQWHUHVWLQJ�IRU�
\RXQJ� FKLOGUHQ�� ZKLOH� UHPDLQLQJ� FRUUHFW� IURP� WKH� DFRXVWLF�
SKRQHWLF�SRLQW�RI�YLHZ��7KH�GHYHORSPHQW�RI�WKH�VSHHFK�E\�RXU�
WHDFKLQJ� PHWKRG� LV� PDGH� PDLQO\� RQ� WKH� EDVLV� RI� YLVXDO�
LQIRUPDWLRQ� XVLQJ� WKH� LQWDFW� YLVXDO� FKDQQHO� RI� WKH� KHDULQJ�
LPSDLUHG� FKLOG��+RZHYHU� GXULQJ� SUDFWLFH�ZH� XVH� WKHLU� OLPLWHG�
DXGLWRU\� FKDQQHO� WRR�� E\� JLYLQJ� DXGLWRU\� LQIRUPDWLRQ�
V\QFKURQLVHG�ZLWK�WKH�YLVXDO�RQH��7KLV�PXOWL�PRGDO�WUDLQLQJ�DQG�
WHDFKLQJ� V\VWHP� KDV� EHHQ� GHYHORSHG� IRU� ODQJXDJHV� RI� DOO� WKH�
63(&2� SDUWQHUV�� WKHVH� DUH� (QJOLVK�� 6ZHGLVK�� 6ORYHQLDQ� DQG�
+XQJDULDQ�>�������@���

��� ,QWURGXFWLRQ�

7KH�JHQHUDO�FRQFHSW�RI�WKH�63(&2�V\VWHP�DQG�WKH�FRPSDULVRQ�
RI�LW�ZLWK�WKH�RWKHU�FRPSXWHU�EDVHG�SURQXQFLDWLRQ�WUDLQLQJ�WRROV�
ZHUH�GHVFULEHG�IRU�WKH�ODVW�(85263((&+���>�@��,Q�WKH�SUHVHQW�
SDSHU�ZH�SUHVHQW�GHYHORSPHQWV�PDGH�GXULQJ�WKH�ODVW�WZR�\HDUV��
WKH�JHQHUDO�VWUXFWXUH�RI�WKH�V\VWHP��WKH�VSHHFK�SLFWXUHV�DQG�WKH�
GDWDEDVHV� ZKLFK� KDG� WR� EH� FRQVWUXFWHG� IRU� WKH� IRXU� GLIIHUHQW�
ODQJXDJHV��
7KH�V\VWHP�LV�FRPSRVHG�RI�WZR�SDUWV��RQH�LV�D�JHQHUDO�ODQJXDJH�
LQGHSHQGHQW� IUDPH� SURJUDP�� WKH� /$1*8$*(�
,1'(3(1'(17� '$7$%$6(� (',725� $1'�
0($685,1*� 6<67(0� DQG� WKH� RWKHU� LV� WKH� ODQJXDJH�
GHSHQGHQW� GDWDEDVH� ILOHV�� 7ZR� GDWDEDVHV� KDYH� EHHQ� FROOHFWHG�
DQG� EXLOW� LQWR� WKH� V\VWHP� IRU� DOO� SDUWLFLSDWLQJ� ODQJXDJHV�� RQH�
EHLQJ� IRU� WHDFKLQJ� DQG� WUDLQLQJ� YRZHOV� IRU� KHDULQJ�LPSDLUHG�
FKLOGUHQ��WKH�RWKHU�RQH��IRU�FRUUHFWLRQ�RI�PLVDUWLFXODWHG�IULFDWLYH�
DQG� DIIULFDWH� VRXQGV�� ,Q� WKLV� ZD\�� WKH� 92:(/� $1'�
6,%,/$17�6833257�IRU�DOO�SDUWLFLSDWLQJ�ODQJXDJHV�KDV�EHHQ�
GHYHORSHG��7KLV�V\VWHP�FRQWDLQV�PDQ\�H[HUFLVHV�DQG�SURYLGHV�D�
WHDFKLQJ� IDFLOLW\� IRU� GHYHORSLQJ� IOXHQW� DQG� LQWHOOLJLEOH� VSHHFK�
XVLQJ�D�ODUJH�UHIHUHQFH�VSHHFK�YRFDEXODU\��

��� /DQJXDJH�LQGHSHQGHQW�GDWDEDVH�HGLWRU�DQG�
PHDVXULQJ�V\VWHP�

7KH�+XQJDULDQ�SDUWQHUV�KDYH�SUHSDUHG�WKH�GDWDEDVH�HGLWRU�DQG�
PHDVXULQJ�V\VWHP��7KLV�HGLWRU�PHDVXUHV�WKH�GLIIHUHQW�DFRXVWLF�
SKRQHWLF�SDUDPHWHUV�RI�WKH�VSHHFK�VLJQDO��DQG�KHOSV�WKH�XVHUV�WR�
EXLOG� D� ODQJXDJH�VSHFLILF� YRFDEXODU\�� DQG� WR� FRQVWUXFW� WKH�
DSSURSULDWH�9RZHO�DQG�)ULFDWLYH�6XSSRUW��

$&2867,&�0($685(0(17�02'8/(��
7KLV�PRGXOH�LV�D�ODQJXDJH�LQGHSHQGHQW�V\VWHP��ZKLFK�PHDVXUHV�
DQG�YLVXDOL]HV�WKH�FKDUDFWHULVWLF�SDUDPHWHUV�RI�VSHHFK��VXFK�DV�
DXGLWRU\� VSHFWUXP�� VSHFWURJUDP�� VSHFWURJUDP� GLIIHUHQFHV��
VRXQG� HQHUJ\�� SLWFK�� YRLFHG� �� XQYRLFHG� GHWHFWLRQ�� LQWRQDWLRQ��
UK\WKP��HWF���DV�GHVFULEHG�LQ�DQ�HDUOLHU�SDSHU�>�@���
5(&25',1*�02'8/(�
7KH� UHFRUGLQJ� PRGXOH� RI� WKH� HGLWRU� JLYHV� WKH� SRVVLELOLW\� RI�
FUHDWLQJ�WKH�UHIHUHQFH�VSHHFK�YRFDEXODU\�RI�WKH�9RZHO�DQG�WKH�
6LELODQW� 6XSSRUW�� 7KLV� YRFDEXODU\� FRQWDLQV� WKH� UHIHUHQFH�
H[DPSOHV�� VRXQG� VHTXHQFHV��ZRUGV��ZRUG�SDLUV� DQG�VHQWHQFHV��
$�VSHFLDO�YRFDEXODU\�KDV�EHHQ�FRQVWUXFWHG� IRU�HDFK� ODQJXDJH��
&DUHIXOO\� VHOHFWHG� FKLOGUHQ� XVLQJ� QRUPDO� VRXQG� LQWHQVLW\�
SURGXFHG� WKH� UHIHUHQFH� H[DPSOHV� E\� SURQRXQFLQJ� DOO� RI� WKH�
SKRQHPHV� LQ� WKH� H[SUHVVLRQ� LQ� D� FRUUHFW� ZD\� LQ� VLOHQW�
VXUURXQGLQJV��WKH�VLJQDO�WR�QRLVH�UDWLR�PLQ�����G%����
6(*0(17(5�02'8/(�
7KH� SODFH� RI� WKH� SKRQHPHV� LV� PDUNHG� RQ� WKH� DXGLWRU\�
VSHFWURJUDPV��VHH�)LJ�������7KXV�VHJPHQWDWLRQ�DQG�ODEHOOLQJ�RI�
WKH�UHIHUHQFH�H[DPSOHV�ZDV�QHFHVVDU\�DW�WKH�SKRQHPH�OHYHO��,Q�
WKH�GLDORJ�ER[�RI�WKH�VHJPHQWHG�PRGXOH�RI�WKH�(',725��WKHUH�
DUH�WZR�LQSXW�ILHOGV�WR�ILOOHG�LQ��2QH�LV�IRU�D�IUHH�IRUP�VWULQJ�WKDW�
ZLOO� EH� YLVLEOH� RQ� WKH� VSHFWURJUDP�� 7KH� RWKHU� ZLOO� QHYHU� EH�
GLVSOD\HG�� ,W� LV� XVHG� WR� LGHQWLI\� WKH� GLIIHUHQW� VRXQGV� IRU� WKH�
DXWRPDWLF�IHHGEDFN���
$Q� DXWRPDWLF� VHJPHQWDWLRQ�ZDV� GHYHORSHG� E\� WKH�+XQJDULDQ�
SDUWQHUV�DQG�EXLOW�LQWR�WKH�VHJPHQWHU�PRGXOH�RI�WKH�(',725�WR�
KHOS�WKH�ZRUN�RI�WKH�SDUWQHUV�>�@��
*5$3+,&$/�(',725�02'8/(�

7KH� YLVXDO� SUHVHQWDWLRQ� RI� WKH� DFRXVWLF� SDUDPHWHUV� �FDOOHG�
VSHHFK�SLFWXUHV��JLYHV�WKH�SRVVLELOLW\�WR�WKH�XVHU�WR�SURFHVV�WKH�
VSHHFK� IXUWKHU� RQ� WKH� EDVLV� RI� WKLV� YLVXDO� SUHVHQWDWLRQ�� $�
GHWDLOHG� H[DPLQDWLRQ� ZDV� SUHSDUHG� WR� GHFLGH� ZKDW� VFDOH� RI�
ORXGQHVV�� RI� SLWFK� FRQWRXU�� RI� VSHFWUDO� GLVWULEXWLRQ�� HWF�� JLYHV�
WKH�PRVW�LQIRUPDWLYH�YLVXDO�SUHVHQWDWLRQ��VSHHFK�SLFWXUHV��DERXW�
WKHVH�SDUDPHWHUV��DQG�ZKLFK�NLQG�RI�EDFNJURXQG�SLFWXUHV�KHOSV�
FKLOG� EHVW� WR� XQGHUVWDQG� WKH� VSHHFK� SLFWXUHV�� $PXVLQJ�
EDFNJURXQG�SLFWXUHV�ZHUH�LQYROYHG�WR�HPSKDVLVH�WKH�LPSRUWDQW�
SDUWV�RI� WKH�VSHFWURJUDPV��7KHVH�SLFWXUHV�DUH�GLVSOD\HG�RQ� WKH�
VFUHHQ� WRJHWKHU� ZLWK� WKH� VSHFWUDO� SRLQWV�� 7KH� HGLWRU� JLYHV� WKH�
SRVVLELOLW\�RI�SRVLWLRQLQJ�WKHVH�EDFNJURXQG�SLFWXUHV�UHODWLYH�WR�
WKH�VSHFWURJUDP�SRLQWV�RI�WKH�UHIHUHQFH�H[DPSOH��0RUHRYHU�WKH�
HGLWRU�KHOSV�WKH�GHYHORSHU�WR�KDQGOH�WKH�FDOOLQJ�FDUGV��SLFWXUHV�
WR� HQDEOH� WKH� VHOHFWLRQ� IURP� WKH� PHQX�� DQG� WKH� V\PEROLF�
SLFWXUHV�RI�SKRQHPHV��HDFK�SKRQHPH�KDV�D�V\PEROLF�SLFWXUH�LQ�
WKH�SURJUDP���

��� 5HIHUHQFH�VSHHFK�YRFDEXODU\��

7KH�VSHHFK�SLFWXUHV�RI�WKH�UHIHUHQFH�VSHHFK�H[DPSOHV�DUH�FOHDU�
DQG�HDV\� WR� UHDG��7KH�DLP�RI� WKH�SDWLHQW�GXULQJ� WKHUDS\� LV� WKH�
SURGXFWLRQ� RI� VRXQG� SLFWXUHV� �YLVXDO� SDWWHUQ�� VLPLODU� WR� WKHVH�
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UHIHUHQFHV� H[DPSOHV� LQ� WKH� YRFDEXODU\�� ,Q� WKH� YRFDEXODU\� DOO�
WUDLQHG�SKRQHPHV�PXVW�EH�SUHVHQW�LQ�LVRODWHG�IRUP��LQ�FDUHIXOO\�
VHOHFWHG�VRXQG�VHTXHQFHV�� LQ�ZRUGV�� LQ�VHQWHQFHV�DQG�PLQLPDO�
SDLUV�� LQ� GLIIHUHQW� VRXQG� SRVLWLRQV� DQG� V\VWHPDWLF� VRXQG�
VHTXHQFHV��7KHVH�VDPSOHV�RI� WKH�YRFDEXODULHV�DUH�XVHG�GXULQJ�
WKH�WUDLQLQJ�DV�UHIHUHQFH�VSHHFK��
7KH� UHIHUHQFH� DXGLWRU\� VSHFWURJUDPV� WRJHWKHU� ZLWK� WKH�
FRUUHVSRQGLQJ�EDFNJURXQG�SLFWXUHV�IRUP�DQRWKHU�W\SH�RI�VRXQG�
SLFWXUH��DV�SUHVHQWHG�LQ�WKH�FDVH�RI�µV¶�LQ�)LJ������
�

�
�

)LJXUH����$Q�H[DPSOH�RI�WKH�VSHFWURJUDP�W\SH�VRXQG�SLFWXUH�RI�
WKH�IULFDWLYH�VRXQG�>V@�LQ�>LVL@�VRXQG�VHTXHQFH�

�
7KH� EDFNJURXQG� SLFWXUHV� HPSKDVL]H� WKH� LPSRUWDQW� SDUWV� RI�
VSHFWURJUDP�� 7KH� WDVN� IRU� WKH� FKLOG� LQ� WKH� FDVH� RI� VLELODQW�
VRXQGV�LV�WR�FRYHU�WKH�FORXGV�ZLWK�WKH�GRWV�UHSUHVHQWLQJ�VSHFWUDO�
HQHUJ\�� EXW� QRW� WR� FRYHU� WKH� RWKHU� SDUWV� RI� WKH� EDFNJURXQG�
SLFWXUHV��

6LPLODU�UXOHV�ZHUH�FRQVWUXFWHG�IRU�YRZHOV��

��� 0XOWLPRGDOLW\�

'XULQJ� WKH�WUDLQLQJ� WKH�SDWLHQWV�VHH�WKH�VSHHFK�SLFWXUHV�RI� WKH�
UHIHUHQFH�VSHHFK�DQG�OLVWHQ�WR�WKH�VRXQG�RI�LW�DW�WKH�VDPH�WLPH��
7KXV�WKH\�XVH� WKH�KXPDQ�YLVXDO�DQG�DXGLWRU\� IHHGEDFN�GXULQJ�
WKHLU� VSHHFK� OHDUQLQJ� LQ� DGGLWLRQ� WR� WKH� SURSULRFHSWLYH� DQG�
WDFWLOH�VHQVDWLRQ��
2QH� SDUW� RI� WKH� WUDLQLQJ� LV� WKH� FRPSDULVRQ� RI� WKH� DFWXDO�
SURQXQFLDWLRQ�RI�WKH�LWHPV�ZLWK�WKH�VWRUHG�UHIHUHQFHV��&KLOGUHQ�
ILUVW�PDNH�WKH�FRPSDULVRQ�YLVXDOO\��$Q�DXWRPDWLF�IHHGEDFN�KDV�
EHHQ� GHYHORSHG� WR� KHOS� FRPSDULVRQ�� EDVHG� RQ� GLVWDQFH�
FDOFXODWLRQ� EHWZHHQ� WKH� VSHFWUDO� FRPSRQHQWV� RI� WKH� W\SLFDO�
DXGLWRU\�VSHFWUXPV�RU�VSHFWURJUDPV�DQG�WKH�DFWXDO�VSHHFK��
2QH� LPSRUWDQW� IHDWXUH� RI� WKLV� V\VWHP� KDV� EHHQ� WR� ILQG� JRRG�
GLVWDQFH�PHDVXUHV�WKDW�FDQ�KHOS�WKHVH�FRPSDULVRQV�EHWZHHQ�WKH�
VSHFWUDO� FRPSRQHQWV� RI� WKH� UHIHUHQFH� DQG� WKH� DFWXDO� VSHHFK��
7KLV� GLVWDQFH� PHDVXUH� PXVW� UHIOHFW� WKH� MXGJHPHQW� RI� WKH�
OLVWHQHUV��L�H��WKH�MXGJHPHQW�RI�PRVW�RI�WKH�SHRSOH�LQ�WKH�FKLOG¶V�
HGXFDWLRQDO�SXEOLF�DQG�FXOWXUDO�OLIH��>�@�
7KH�UROH�RI�WKH�DXWRPDWLF�IHHGEDFN�LV�WKH�PRVW�LPSRUWDQW�LQ�WKH�
WHDFKLQJ�RI�VHYHUHO\�KHDULQJ� LPSDLUHG�FKLOGUHQ��7KLV� IHHGEDFN�
SURYLGHV�D�JRRG�RSSRUWXQLW\�IRU�SUDFWLFH�ZLWK�QR�WHDFKHU�EXW�WKH�
V\VWHP�DORQH��

��� &ROOHFWLRQ�RI�WKH�FRUSXV�RI�FKLOGUHQ
V�VSHHFK��
IRU�VWDWLVWLFDO�H[DPLQDWLRQ�

$OO� SDUWQHUV� FROOHFWHG� D� FRUSXV� RI� FKLOGUHQ
V� VSHHFK�� ZKLFK�
FRQWDLQV�H[DPSOHV�RI�WKH�SURQXQFLDWLRQ�RI�IULFDWLYHV��DIIULFDWHV�
DQG�YRZHOV�WKDW�KDYH�EHHQ�HYDOXDWHG�DV��JRRG����DFFHSWDEOH��RU�
�ZURQJ��� :H� UHIHU� WR� WKLV� GDWDEDVH� DV� µWKH� FKLOG� VSHHFK�

GDWDEDVH¶��*RRG�H[DPSOHV�IURP�WKH�GDWDEDVH�ZHUH�VHOHFWHG�E\�
OLVWHQLQJ�WHVWV�>�@��7KHVH�JRRG�H[DPSOHV�ZHUH�XVHG�WR�FDOFXODWH�
WKH� W\SLFDO� VSHFWUDO� SDWWHUQV�� 7KH� WH[W�PDWHULDO� RI� WKLV� VSHHFK�
GDWDEDVH�FRQWDLQV�DOO�RI� WKH�SUDFWLFHG� IULFDWLYHV��DIIULFDWHV�DQG�
YRZHOV�LQ�LVRODWHG�IRUP��LQ�VRXQG�VHTXHQFHV��LQ�ZRUGV���������
DQG�LQ�VHQWHQFHV��IURP���WR������
7KH� +XQJDULDQ� FRUSXV� FRQWDLQV� UHFRUGLQJV� IURP� ��� FKLOGUHQ�
EHWZHHQ� ����� \HDUV� RI� DJH�� 7KH� GDWDEDVH� GHVFULSWLRQ� DQG� WKH�
GLVWDQFH� VFRUH� H[SHULPHQWV� ZHUH� SUHVHQWHG� DW�
(85263((&+���>�@��7KH�(QJOLVK�SDUWQHU�FRPSLOHG�D�FRUSXV�
ZLWK����FKLOGUHQ�EHWZHHQ������\HDUV�RI�DJH�LQ�SULPDU\�VFKRROV��
7KH�6ZHGLVK�SDUWQHU�FROOHFWHG�D�FRUSXV�RI����FKLOGUHQ�EHWZHHQ�
����\HDUV�RI�DJH��,Q�6ORYHQLD�D�FRUSXV�RI����VSHDNHUV�KDV�EHHQ�
UHFRUGHG��

��� 6WDWLVWLFDO�PRGHOV�RI�WKH�SUDFWLFHG�SKRQHPHV�

����� 7\SLFDO�DXGLWRU\�VSHFWUD�RI�SKRQHPHV�

7KH� DYHUDJH� VSHFWUD� RI� WKH� JRRG� H[DPSOHV� IURP� WKH� 
FKLOG�
VSHHFK� GDWDEDVH¶� DUH� QDPHG� DV� W\SLFDO� DXGLWRU\� VSHFWUXP�
SDWWHUQV�� 7KHVH� SDWWHUQV� RI� DOO� YRZHOV� DQG� VLELODQWV� ZHUH�
FDOFXODWHG� IURP� WKH� JRRG� H[DPSOHV� RI� +XQJDULDQ�� 6ZHGLVK��
(QJOLVK� DQG� 6ORYHQLDQ� ¶FKLOG� VSHHFK� GDWDEDVHV¶�� LQ� LVRODWHG�
SURQXQFLDWLRQ� DQG� LQ� ZRUGV�� $� W\SLFDO� DXGLWRU\� VSHFWUXP�
SDWWHUQ�LV�FDOFXODWHG�DV�VKRZQ�EHORZ��
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=I ���QXPEHU�RI�WKH�FULWLFDO�EDQG�ILOWHUV��

=, �WRWDO�QXPEHU�RI�IUDPHV�LQ�WKH�SKRQHPH��

=1 �QXPEHU�RI�VSHDNHUV�LQ�FKLOGUHQ�VSHHFK�GDWDEDVH�

�

7KH� FDOFXODWHG� W\SLFDO� DYHUDJH� VSHFWUXP� SDWWHUQV� RI� VLELODQWV�
DUH�SUHVHQWHG�RQ�WKH�)LJ�����7KH�+XQJDULDQ�SDUWQHU�PDGH�WKHVH�
FDOFXODWLRQV�� DQG� LQFRUSRUDWHG� WKH� VSHFWUXP� SDWWHUQV� LQWR� WKH�
6XSSRUW� IDFLOLW\��$OO� RI� WKHVH� VSHFWUXP�SDWWHUQV�DUH� SUHVHQWHG�
IRU�WKH�FKLOGUHQ��XVLQJ�RQH�W\SH�RI�VSHHFK�SLFWXUH��VKRZQ�DV�LW�
LV�SUHVHQWHG�LQ�FDVH�RI�WKH�YRZHO�¶X¶�LQ�WKH�)LJ�����'XULQJ�WKH�
WUDLQLQJ� WKH� DFWXDO� VSHFWUXP� OLQHV� PXVW� IDOO� ZLWKLQ� WKH� WZR�
VSHFWUXP�OLQHV�RQ�WKH�VSHHFK�SLFWXUH���

�

�

�
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)LJXUH����7\SLFDO�DXGLWRU\�VSHFWUD�RI�IULFDWLYHV�RI�IRXU�
ODQJXDJHV�

�

�
)LJXUH����$Q�H[DPSOH�RI�WKH�VSHFWUXP�W\SHG�VSHHFK�SLFWXUH�RI�
YRZHO�VRXQG�µX¶������&DOOLQJ�FDUG������&XII�OLQNV������������������
&DUG�WR�VKRZ�WKH�UHVXOW�RI�WKH�DXWRPDWLF�IHHGEDFN�ZLWK�WKH�
IORZHU��,W�LV�EORRPV�LQ�WKH�FDVH�RI�JRRG�SURQXQFLDWLRQ�������

����� 7KH�W\SLFDO�DXGLWRU\�VSHFWURJUDP�DQG�WKH�SRVLWLRQLQJ�
RI�WKH�EDFNJURXQG�SLFWXUHV�

2QH� SDUW� RI� WKH� WUDLQLQJ� LV� WKH� FRPSDULVRQ� RI� WKH� DFWXDO�
SURQXQFLDWLRQ� RI� WKH� LWHPV� ZLWK� WKH� VWRUHG� UHIHUHQFHV�� 7KH�
DXGLWRU\� VSHFWURJUDP� RI� WKH� VWRUHG� VSHHFK� RI� WKH� UHIHUHQFH�
VSHDNHU� �WKH� UHIHUHQFH� DXGLWRU\� VSHFWURJUDP�� LV� SUHVHQWHG� LQ�
WKH�XSSHU�SDUW�RI�WKH�VFUHHQ�DQG�WKH�VSHFWURJUDP�RI�WKH�DFWXDO�
SURQXQFLDWLRQ� RQ� WKH� ORZHU� SDUW� RI� WKH� VFUHHQ�� %DFNJURXQG�
SLFWXUHV�KDYH�EHHQ�FRQVWUXFWHG�DQG�SUHVHQWHG�WRJHWKHU�ZLWK�WKH�
UHIHUHQFH� DXGLWRU\� VSHFWURJUDP� WR� HPSKDVL]H� WKH� LPSRUWDQW�
SDUWV�RI�LW���

7KH�W\SLFDO�DYHUDJH�VSHFWURJUDPV��XSSHU�SDUW�RI�)LJ������KHOS�
WKH� FRQVWUXFWLRQ� DQG� WKH� SRVLWLRQLQJ� RI� WKH� EDFNJURXQG�
SLFWXUHV� RI� HDFK� VRXQG� �ORZHU� SDUW� RI� )LJ�� ����� 7KH� W\SLFDO�
DYHUDJH� DXGLWRU\� VSHFWURJUDPV� KDYH� EHHQ� FDOFXODWHG� E\�
DYHUDJLQJ�WKH�HQHUJ\�YDOXHV�RI�VSHFWURJUDPV�RI�WKH�SKRQHPH�
H[DPSOHV�LQ�ZRUGV�RI�WKH�JRRG�DQG�DFFHSWDEOH�H[DPSOHV�IURP�
WKH� FKLOG� VSHHFK� GDWDEDVH� >�@�� 7KLV� W\SLFDO� DYHUDJH� DXGLWRU\�
VSHFWURJUDP� LV� QRW� LGHQWLFDO� WR� WKH� UHIHUHQFH� DXGLWRU\�
VSHFWURJUDP�EXW�WKH�VSHFWURJUDP�RI�D�JRRG�UHIHUHQFH�VSHDNHU�
LV�FORVH�WR�LW���

�

�
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7KH�GHYHORSHG�V\VWHP�LV�QRW�RQO\�D�PHDVXULQJ�WRRO��EXW�SURYLGHV�D�
PHWKRG�IRU�WHDFKLQJ�WKH�FKLOG�XVLQJ�WKLV�QHZ�PXOWLPRGDO�SURJUDP��
$OO�SDUWQHUV�KDYH�EHHQ�LQYROYHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�WH[W�DQG�
SLFWXUHV�RI�WKH�GDWDEDVH��L�H��WKH�GHYHORSPHQW�RI�H[HUFLVHV�IRU�WKH�
9RZHO� DQG�6LELODQW� 6XSSRUW� IURP� 
VRXQG� SUHSDUDWLRQ
� WKURXJK� WR�

IOXHQF\
�� 7KH� H[HUFLVHV� DUH� DSSURSULDWH� WR� WKH� SKRQRORJLFDO�
VWUXFWXUH� RI� WKHLU� ODQJXDJHV�� DQG� WUDGLWLRQDO� WHDFKLQJ� SUDFWLFHV�
KDYH�EHHQ�WDNHQ�LQWR�DFFRXQW�LQ�WKHLU�FRQVWUXFWLRQ���
7KH�VWUXFWXUH�RI�WKH�H[HUFLVHV�LV�WKH�IROORZLQJ��
�
�
�6281'�35(3$5$7,21�
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�
�92:(/6�
� ���VRXQG�GHYHORSPHQW��
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�DUWLFXODWLRQ�
� 
�LVRODWHG�SURQXQFLDWLRQ�
� 
�VRXQG�VHTXHQFHV� DERXW����LWHPV��SKRQHPH�
� ���WUDLQLQJ�LQ�ZRUGV�� DERXW����LWHPV��SKRQHPH�
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�RQH�V\OODEOH�
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�VRXQG�VHTXHQFHV�� DERXW����LWHPV��SKRQHPH�
� ���WUDLQLQJ�LQ�ZRUGV� DERXW����LWHPV��SKRQHPH�
� SUDFWLVHG�VRXQG�LV�DW�WKH�EHJLQQLQJ�
� SUDFWLVHG�VRXQG�LV�LQ�WKH�PLGGOH�
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7KH� GHYHORSHUV� ZHUH� LQ� GLUHFW� FRPPXQLFDWLRQ� ZLWK� VSHHFK�
WKHUDSLVWV� WKURXJKRXW� WKH� GHYHORSPHQW�� DQG� WKH� DGYLFH� RI� WKH�
WKHUDSLVWV� ZDV� WDNHQ� LQWR� FRQVLGHUDWLRQ� LQ� WKH� FRQVWUXFWLRQ� RI�
H[HUFLVHV� DQG� HVSHFLDOO\� LQ� WKH� FRQVWUXFWLRQ� RI� WKH� WH[WV� IRU� WKH�
GLIIHUHQW�ODQJXDJHV��

��� (YDOXDWLRQ�

7KH�63(&2�JURXS�KDV�FRQVWUXFWHG�DQ�HGXFDWLRQDO�PXOWLPHGLD�
V\VWHP� IRU� IRXU� ODQJXDJHV�� ZKLFK� LV� VXLWDEOH� IRU� XVH� ZLWK�
LQGLYLGXDOV�� SDLUV� DQG� VPDOO� JURXSV�� ,W� IROORZV� PRVW� RI� WKH�
FULWHULD�RI�(YDOX7HFK�>�@��6RIWZDUH�(YDOXDWLRQ�2UJDQLVDWLRQ�RI�
65(%�LQ�86���'XULQJ�WKH�GHYHORSPHQW�DOO�SDUWQHUV�NHSW�LQ�FORVH�
FRQWDFW�ZLWK�VSHHFK� WKHUDSLVWV��7KH\�KDYH�EHHQ�SURYLGHG�ZLWK�
WKH�6XSSRUW�PDWHULDO�UHFHQWO\��DQG�WKHLU�RSLQLRQ�KDV�EHHQ�VRXJKW�
IURP� WLPH� WR� WLPH�� 4XHVWLRQHUV� ZHUH� ILOOHG� RXW� E\� WKHUDSLVWV�
IURP�GLIIHUHQW�HGXFDWLRQDO�ILHOGV�WR�UHYHDO�DQ\�SUREOHPV�RI�WKH�
XVDJH�� DQG� VKRZ� WKH� QHHG� IRU� DQ\� FRUUHFWLRQV�� 7KLV� KDV�
LPSURYHG�WKH�V\VWHP���

:KHQ� WKH� V\VWHP� ZDV� EHLQJ� GHYHORSHG� D� GHWDLOHG� HYDOXDWLRQ�
H[DPLQDWLRQ�ZDV� RUJDQL]HG� LQ� WKH�+DUG� RI�+HDULQJ�6FKRRO� RI�
%XGDSHVW�� *URXSV� RI� FKLOGUHQ� ZLWK� GLIIHUHQW� SUREOHPV� ZHUH�
WDXJKW� ZLWK� WKH� KHOS� RI� WKH� QHZ� V\VWHP� DQG� D� FRQWURO� JURXS�
WUDLQHG�E\�WKH�WUDGLWLRQDO�ZD\�ZDV�FRPSDUHG��7KH�LQWHOOLJLELOLW\�
RI�WKH�VSHHFK�RI�WKHVH�FKLOGUHQ�DIWHU�D�KDOI�\HDU�RI�WUDLQLQJ�ZDV�
FRPSDUHG��,Q�WKRVH�JURXSV�ZKLFK�XVHG�WKH�6XSSRUW�PDWHULDO�WKH�
LQWHOOLJLELOLW\�ZDV�����WLPHV�EHWWHU�RQ�DYHUDJH�DIWHU�WKH�WUDLQLQJ�
WKDQ� EHIRUH�� ,Q� WKH� FRQWURO� JURXS� WKLV� UDWH� ZDV� RQO\� ����� $�
GHWDLOHG�SUHVHQWDWLRQ�RI�WKLV�HYDOXDWLRQ�ZLOO�EH�JLYHQ�GXULQJ�WKH�
FRQIHUHQFH��

��� $FNQRZOHGJHPHQW��

7KLV�UHVHDUFK�KDV�EHHQ�VXSSRUWHG�E\�WKH�(XURSHDQ�8QLRQ�LQ�WKH�
IUDPHZRUN� RI� WKH� ,QFR�&RSHUQLFXV� 3URJUDP� �&RQWUDFW� QR��
��������DQG�E\�WKH�+XQJDULDQ�6FLHQWLILF�5HVHDUFK�)RXQGDWLRQ��

��� 5HIHUHQFHV�

>�@� 9LFVL�� .��� 5RDFK�� 3��� gVWHU�� $��� .DFLF�� =��� %DUF]LND\�� 3��
DQG� 6LQND�� ,��� $� 0XOWLPHGLD�0XOWLOLQJXDO� 7HDFKLQJ� DQG�
7UDLQLQJ� 6\VWHP� IRU� 6SHHFK� +DQGLFDSSHG� &KLOGUHQ�
�3URFHHGLQJV�RI�(85263((&+¶����SS�����������

>�@� &VDWiUL��)���%DNFVL��=V��DQG�9LFVL��.���$�+XQJDULDQ�&KLOG�
'DWDEDVH�IRU�6SHHFK�3URFHVVLQJ�$SSOLFDWLRQV��3URFHHGLQJV�
RI�(85263((&+¶����SS��������������

>�@� 9LFVL�.���&VDWiUL�)���%DNFVL��=V��DQG�7DQWRV�$���'LVWDQFH�
6FRUH� (YDOXDWLRQ� RI� WKH� 9LVXDOLVHG� 6SHHFK� 6SHFWUD� DW�
$XGLR�YLVXDO� $UWLFXODWLRQ� 7UDLQLQJ� �3URFHHGLQJV� RI�
(85263((&+¶����SS�������������

>�@� 9LFVL��.���9LJ�$���/,$6��/DQJXDJH�,QGHSHQGHQW�DXWRPDWLF�
6HJPHQWDWLRQ� 7HFKQLTXH� 8VLQJ� 6DPSD� /DEHOOLQJ� RI�
3KRQHPHV�� )LUVW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� /DQJXDJH�
5HVRXUFHV�(GXFDWLRQ��*UDQDGD�6SDLQ��������������

>�@� �.DFLF��=���9LFVL��.���5RDFK��3���6LQND��,���gVWHU��$���2JQHU��
0�� DQG� %DUF]LND\�� 3��� 'HYHORSPHQW� 3HUVSHFWLYHV� RI�
0XOWLPHGLD� 0XOWLOLQJXDO� 7HDFKLQJ� DQG� 7UDLQLQJ� 6\VWHP�
IRU�6SHHFK�KDQGLFDSSHG�&KLOGUHQ��

>�@� gVWHU��$���9LFVL��.���5RDFK��3���.DFLF��=��DQG�%DUF]LND\��
3��� $� 0XOWLPHGLD� 0XOWLOLQJXDO� 7HDFKLQJ� DQG� 7UDLQLQJ�
6\VWHP� IRU� 6SHHFK� DQG� +HDULQJ� ,PSDLUHG� &KLOGUHQ� ��
63(&2��)21(7,.¶����SS�����������

>�@� -�/�� :DOODFH� DW� DO�� ������ $SSOLFDWLRQV� RI� 6SHHFK�
5HFRJQLWLRQ� LQ� WKH� 3ULPDU\� 6FKRRO� &ODVVURRP� (6&$� ±�
6WLOO����:RUNVKRS�3URFHHGLQJV��0DUKROPHQ���������

>�@� (YDOX7HFK��6RIWZDUH�(YDOXDWLRQ�2UJDQLVDWLRQ�RI�65(%�LQ�
86���KWWS���ZZZ�HYDOXWHFK�VUHE�RUJ��
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