
$�6WXG\�RQ�WKH�XVH�RI$�6WXG\�RQ�WKH�XVH�RI
7HUWLDU\�6WRUDJH�LQ7HUWLDU\�6WRUDJH�LQ
0XOWLPHGLD0XOWLPHGLD

    

��/HDQD�*ROXEFKLN/HDQD�*ROXEFKLN

±±8QLY8QLY��0DU\ODQG��&ROOHJH�3DUN��0DU\ODQG��&ROOHJH�3DUN

��5DM5DM�.XPDU��.XPDU�5DMHQGUDQ5DMHQGUDQ

±±&ROXPELD�8QLYHUVLW\&ROXPELD�8QLYHUVLW\



0RWLYDWLRQ

� 7HUWLDU\�PHGLD�LV�YHU\�LQH[SHQVLYH
UHODWLYH�WR�VHFRQGDU\�VWRUDJH

� 'LJLWDO�9LGHR�LV�FRPLQJ�RI�DJH��DQG�ZLOO
UHTXLUH�VWRUDJH�WKDW�LV�PXFK�ODUJHU�WKDQ
XVHG�WRGD\

� ,V�WKHUH�D�FRVW�HIIHFWLYH�ZD\�RI�XVLQJ
WHUWLDU\�VWRUDJH�LQ�D�VWRUDJH�KLHUDUFK\"



0RWLYDWLRQ

� 3RWHQWLDO�SUREOHPV
± KLJK�ODWHQF\

± PXOWLSOH[LQJ



&RQVWUDLQWV&RQVWUDLQWV

�� +HWHURJHQHLW\�UHTXLUHPHQWV+HWHURJHQHLW\�UHTXLUHPHQWV

�� 5HDO�WLPH�FRQVWUDLQWV5HDO�WLPH�FRQVWUDLQWV

�� VXSSRUWV�HIILFLHQW�PXOWLSOH[LQJVXSSRUWV�HIILFLHQW�PXOWLSOH[LQJ



$LPV$LPV

�� *LYHQ�WKHVH�FRQVWUDLQWV�KRZ�GR�ZH*LYHQ�WKHVH�FRQVWUDLQWV�KRZ�GR�ZH
GHVLJQ�V\VWHPV�WKDWGHVLJQ�V\VWHPV�WKDW

±± HIILFLHQWO\�XVH�V\VWHP�UHVRXUFHVHIILFLHQWO\�XVH�V\VWHP�UHVRXUFHV

±± SURYLGH�ORZ�YDULDQFH�LQ�ODWHQF\�DW�D�JLYHQSURYLGH�ORZ�YDULDQFH�LQ�ODWHQF\�DW�D�JLYHQ
ORDGORDG



2XWOLQH2XWOLQH

�� 6\VWHP�$UFKLWHFWXUH6\VWHP�$UFKLWHFWXUH

�� ,QWURGXFWLRQ�WR�WKH�SUREOHP,QWURGXFWLRQ�WR�WKH�SUREOHP

�� 6RPH�VROXWLRQV�WR�WKH�SUREOHP6RPH�VROXWLRQV�WR�WKH�SUREOHP

±± 7ZR�6LPSOH�6ROXWLRQV��DQG�5RXQGV7ZR�6LPSOH�6ROXWLRQV��DQG�5RXQGV

�� $QDO\VLV�RI�WKH�VROXWLRQV$QDO\VLV�RI�WKH�VROXWLRQV

±± 6LPXODWLRQ�DQG�&RVW�3HUIRUPDQFH�DQDO\VLV6LPXODWLRQ�DQG�&RVW�3HUIRUPDQFH�DQDO\VLV

�� &RQFOXVLRQV&RQFOXVLRQV



6\VWHP�$UFKLWHFWXUH6\VWHP�$UFKLWHFWXUH



6\VWHP�$UFKLWHFWXUH6\VWHP�$UFKLWHFWXUH

�� 7KUHH�OHYHO�KLHUDUFK\�FRQVLVWLQJ�RI7KUHH�OHYHO�KLHUDUFK\�FRQVLVWLQJ�RI
WHUWLDU\��GLVN�DQG�PHPRU\�VWRUDJHWHUWLDU\��GLVN�DQG�PHPRU\�VWRUDJH

�� 7KH�WHUWLDU\�V\VWHP�LV�D�URERWLF�OLEUDU\7KH�WHUWLDU\�V\VWHP�LV�D�URERWLF�OLEUDU\
�PDQ\�WDSHV��IHZ�GULYHV��PDQ\�WDSHV��IHZ�GULYHV�

�� 2EMHFWV�DUH�VWRUHG�LQ�UDQGRPO\2EMHFWV�DUH�VWRUHG�LQ�UDQGRPO\
GLVWULEXWHG�IL[HG�VL]H�EORFNV�FDOOHG�3DJHVGLVWULEXWHG�IL[HG�VL]H�EORFNV�FDOOHG�3DJHV

�� 7KH�GLVN�VXEV\VWHP�LV�XVHG�WR�EXIIHU7KH�GLVN�VXEV\VWHP�LV�XVHG�WR�EXIIHU
GDWD�IURP�WHUWLDU\�VWRUDJHGDWD�IURP�WHUWLDU\�VWRUDJH



6\VWHP�$UFKLWHFWXUH6\VWHP�$UFKLWHFWXUH

�� 5HTXHVWV�DUH�IRU�5HTXHVWV�DUH�IRU�WXSOHVWXSOHV��S�E���S�3DJHV�DW��S�E���S�3DJHV�DW
D�EDQGZLGWK�ED�EDQGZLGWK�E

�� 'HOLYHULQJ�HDFK�SDJH�UHTXLUHV�UHVHUYLQJ'HOLYHULQJ�HDFK�SDJH�UHTXLUHV�UHVHUYLQJ
URERW�DQG�GULYH�UHVRXUFHV��(DFK�3DJHURERW�DQG�GULYH�UHVRXUFHV��(DFK�3DJH
UHTXLUHV�DUHTXLUHV�D

±± URERWLF�WDSH�H[FKDQJH��URERW�UHVHUYDWLRQ�URERWLF�WDSH�H[FKDQJH��URERW�UHVHUYDWLRQ�

±± WKH�UHDGWKH�UHDG

±± WDSH�ORDG��D�VHHN��UHZLQG�	�XQORDGWDSH�ORDG��D�VHHN��UHZLQG�	�XQORDG



6\VWHP�$UFKLWHFWXUH6\VWHP�$UFKLWHFWXUH

�� 6DWLVI\LQJ�WKH�UHTXHVW�LPSOLHV�UHVHUYLQJ6DWLVI\LQJ�WKH�UHTXHVW�LPSOLHV�UHVHUYLQJ
SHULRGLF�VORWVSHULRGLF�VORWV

±± D�UHTXHVW�IRU�D�����0E�V�REMHFW�LQ�D�V\VWHPD�UHTXHVW�IRU�D�����0E�V�REMHFW�LQ�D�V\VWHP
ZLWK���0%�V�GULYHV�UHTXLUHV�UHVHUYLQJ�RQHZLWK���0%�V�GULYHV�UHTXLUHV�UHVHUYLQJ�RQH
VORW�LQ��VORW�LQ��

�� 7KH�V\VWHP�WULHV�WR�ILW�D�UHTXHVW�LQWR�WKH7KH�V\VWHP�WULHV�WR�ILW�D�UHTXHVW�LQWR�WKH
UHVHUYDWLRQ�VFKHGXOH�DV�HDUO\�DV�SRVVLEOHUHVHUYDWLRQ�VFKHGXOH�DV�HDUO\�DV�SRVVLEOH



6\VWHP�$UFKLWHFWXUH6\VWHP�$UFKLWHFWXUH

�� VORWVORW

�� VWDJJHUVWDJJHU



7ZR�6LPSOH�6ROXWLRQV7ZR�6LPSOH�6ROXWLRQV

�� 7KH�6LPSOH�VFKHPHV7KH�6LPSOH�VFKHPHV

±± $OORFDWH�HDFK�UHTXHVW�WR�D�VLQJOH�GULYH$OORFDWH�HDFK�UHTXHVW�WR�D�VLQJOH�GULYH

±± &KRRVH�WKH�GULYH�WKDW�FDQ�VDWLVI\�D�UHTXHVW&KRRVH�WKH�GULYH�WKDW�FDQ�VDWLVI\�D�UHTXHVW
WKH�HDUOLHVWWKH�HDUOLHVW

�� 7KH�%XIIHUHG�VFKHPH7KH�%XIIHUHG�VFKHPH

±± $OORFDWH�HDFK�UHTXHVW�WR�VRPH�FRPELQDWLRQ$OORFDWH�HDFK�UHTXHVW�WR�VRPH�FRPELQDWLRQ
RI�GULYHVRI�GULYHV

±± %XIIHU�HQRXJK�GDWD�VR�WKDW�WKH�VWDJJHU%XIIHU�HQRXJK�GDWD�VR�WKDW�WKH�VWDJJHU
FDXVHG E\ URERW FRQWHQWLRQ LV RYHUFRPHFDXVHG E\ URERW FRQWHQWLRQ LV RYHUFRPH



6LPSOH�VFKHPH6LPSOH�VFKHPH

�7LPH�'ULYHV
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%XIIHUHG�VFKHPH%XIIHUHG�VFKHPH

�7LPH�'ULYHV
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7KH�SUREOHP�ZLWK�WKHVH7KH�SUREOHP�ZLWK�WKHVH
6ROXWLRQV6ROXWLRQV

�� 3RRU�XWLOL]DWLRQ�RI�WDSH�GULYH�EDQGZLGWK3RRU�XWLOL]DWLRQ�RI�WDSH�GULYH�EDQGZLGWK

�� 8QSUHGLFWDEOH�TXDOLW\�RI�VHUYLFH8QSUHGLFWDEOH�TXDOLW\�RI�VHUYLFH



7UDGHRIIV7UDGHRIIV

�� SHUIRUPDQFHSHUIRUPDQFH

�� EXIIHU�VSDFHEXIIHU�VSDFH



2XU�6ROXWLRQ��5RXQGV�2XU�6ROXWLRQ��5RXQGV�

�� :H�DJJUHJDWH�D�VHW�RI�VORWV�WR�IRUP�D:H�DJJUHJDWH�D�VHW�RI�VORWV�WR�IRUP�D
5RXQG5RXQG

�� (DFK�VORW�LQ�D�URXQG�LV�KRPRJHQHRXV�LQ(DFK�VORW�LQ�D�URXQG�LV�KRPRJHQHRXV�LQ
WLPH�DQG�VSDFHWLPH�DQG�VSDFH

�� $OO�3DJHV�LQ�D�VORW�DUH�VWDJHG�EHIRUH$OO�3DJHV�LQ�D�VORW�DUH�VWDJHG�EHIRUH
VWUHDPLQJ�EHJLQVVWUHDPLQJ�EHJLQV

�� :KHQ�D�UHTXHVW�FRPHV�LQ�WKH�UHTXLUHG:KHQ�D�UHTXHVW�FRPHV�LQ�WKH�UHTXLUHG
QXPEHU�RI�VORWV�LQ�D�URXQG�DUH�DOORFDWHGQXPEHU�RI�VORWV�LQ�D�URXQG�DUH�DOORFDWHG



7KH�5RXQGV�VFKHPH7KH�5RXQGV�VFKHPH

�7LPH�'ULYHV

�������

�������

������

������

������

������

������

�5RXQG�� �5RXQG��� �5RXQG�� �5RXQG��



3HUIRUPDQFH�$QDO\VLV3HUIRUPDQFH�$QDO\VLV

:H�VWXGLHG�WKH�SHUIRUPDQFH�RI�WKH�WKUHH:H�VWXGLHG�WKH�SHUIRUPDQFH�RI�WKH�WKUHH
VROXWLRQV�XVLQJ�VLPXODWLRQ�ZLWK�WKHVROXWLRQV�XVLQJ�VLPXODWLRQ�ZLWK�WKH
IROORZLQJ�PHWULFV�IROORZLQJ�PHWULFV�

�� VHUYLFH�ODWHQF\VHUYLFH�ODWHQF\

�� PLVV�SHUFHQWDJHPLVV�SHUFHQWDJH

�� FRVW�VWUHDP�DW�D�VSHFLILF�OHYHO�RIFRVW�VWUHDP�DW�D�VSHFLILF�OHYHO�RI
SHUIRUPDQFHSHUIRUPDQFH



/DWHQF\�	�0LVV��/DWHQF\�	�0LVV��

�� $W�OLJKW�ZRUNORDGV�DOO�WKUHH�VWUDWHJLHV$W�OLJKW�ZRUNORDGV�DOO�WKUHH�VWUDWHJLHV
H[KLELW�VLPLODU�SHUIRUPDQFHH[KLELW�VLPLODU�SHUIRUPDQFH

�� $W�PRGHUDWH�DQG�KLJK�ZRUNORDGV�WKH$W�PRGHUDWH�DQG�KLJK�ZRUNORDGV�WKH
³VLPSOH´�DQG�³EXIIHUHG´�VWUDWHJLHV�H[KLELW³VLPSOH´�DQG�³EXIIHUHG´�VWUDWHJLHV�H[KLELW
PXFK�KLJKHU�ODWHQF\�DQG�PLVV��PXFK�KLJKHU�ODWHQF\�DQG�PLVV��

�� 5RXQG¶V�SHUIRUPDQFH�DGYDQWDJH5RXQG¶V�SHUIRUPDQFH�DGYDQWDJH
LQFUHDVHV�DV�FRQWHQWLRQ�LQFUHDVHVLQFUHDVHV�DV�FRQWHQWLRQ�LQFUHDVHV



6LPXODWLRQ�5HVXOWV6LPXODWLRQ�5HVXOWV



6LPXODWLRQ�5HVXOWV6LPXODWLRQ�5HVXOWV



&RVW�3HUIRUPDQFH&RVW�3HUIRUPDQFH

:H�FKRVH�WZR�RSHUDWLQJ�SRLQWV��OHYHOV�RI:H�FKRVH�WZR�RSHUDWLQJ�SRLQWV��OHYHOV�RI
SHUIRUPDQFH��DQG�FRPSXWHG�WKH�FRVWSHUIRUPDQFH��DQG�FRPSXWHG�WKH�FRVW
XVLQJ�UHDO�V\VWHPV�XVLQJ�UHDO�V\VWHPV�

�� 2SHUDWLQJ�3RLQW����5RXQGV�VKRZHG�D2SHUDWLQJ�3RLQW����5RXQGV�VKRZHG�D
FRQVLVWHQW�IDFWRU�RI�WZR�LPSURYHPHQWFRQVLVWHQW�IDFWRU�RI�WZR�LPSURYHPHQW

�� 2SHUDWLQJ�3RLQW����7KH�SHUIRUPDQFH2SHUDWLQJ�3RLQW����7KH�SHUIRUPDQFH
YDULHG�IURP�D������GHJUDGDWLRQ�WR�DYDULHG�IURP�D������GHJUDGDWLRQ�WR�D
����LPSURYHPHQW����LPSURYHPHQW



&RQFOXVLRQV&RQFOXVLRQV

�� 3HUIRUPDQFH�RI�WKH�WKUHH�VFKHPHV�LV3HUIRUPDQFH�RI�WKH�WKUHH�VFKHPHV�LV
VLPLODU�DW�ORZ�ZRUNORDGVVLPLODU�DW�ORZ�ZRUNORDGV

�� 5RXQGV�SHUIRUPV�VLJQLILFDQWO\�EHWWHU�DV5RXQGV�SHUIRUPV�VLJQLILFDQWO\�EHWWHU�DV
FRQWHQWLRQ�LQFUHDVHVFRQWHQWLRQ�LQFUHDVHV

�� 'HSHQGLQJ�RQ�WKH�DUFKLWHFWXUDO'HSHQGLQJ�RQ�WKH�DUFKLWHFWXUDO
FRQILJXUDWLRQ�WKH�FRVW�VWUHDP�YDULHV�IURPFRQILJXUDWLRQ�WKH�FRVW�VWUHDP�YDULHV�IURP
D����GHJUDGDWLRQ�WR�D�D����GHJUDGDWLRQ�WR�D�IDFWRU�RU�WZRIDFWRU�RU�WZR
LPSURYHPHQWLPSURYHPHQW



6XPPDU\6XPPDU\

�� +LJK�/DWHQF\�DQG�GULYH�URERW�FRQWHQWLRQ+LJK�/DWHQF\�DQG�GULYH�URERW�FRQWHQWLRQ
DUH�SUREOHPV�EXW�LQQRYDWLYH�GHVLJQ�FDQDUH�SUREOHPV�EXW�LQQRYDWLYH�GHVLJQ�FDQ
VROYH�WKHVH�SUREOHPVVROYH�WKHVH�SUREOHPV

�� :H�SURSRVH�DQ�DUFKLWHFWXUH�WKDW:H�SURSRVH�DQ�DUFKLWHFWXUH�WKDW

±± VXSSRUWV�KHWHURJHQHRXV�PXOWLPHGLD�REMHFWVVXSSRUWV�KHWHURJHQHRXV�PXOWLPHGLD�REMHFWV

±± HIILFLHQWO\�XWLOL]HV�UHVRXUFHVHIILFLHQWO\�XWLOL]HV�UHVRXUFHV



)XWXUH�FRQVLGHUDWLRQV)XWXUH�FRQVLGHUDWLRQV

±± 6XSSRUW�IRU�2EMHFWV�ZLWK�YDULDEOH�EDQGZLGWK6XSSRUW�IRU�2EMHFWV�ZLWK�YDULDEOH�EDQGZLGWK
UHTXLUHPHQWVUHTXLUHPHQWV

±± 6HUYLFH�ODWHQF\�UHGXFWLRQ�E\�SDUWLDO�VWRUDJH6HUYLFH�ODWHQF\�UHGXFWLRQ�E\�SDUWLDO�VWRUDJH
RQ�GLVNVRQ�GLVNV


