
$/7(51$7,9(�$3352$&+�72�6257,1*�$55$<6�$1'�675,1*6�
781('�'$7$�67(3�,03/(0(17$7,216�2)�48,&.6257�$1'�',675,%87,21�&2817,1*

3DXO�0��'RUIPDQ
,QIRUPDWLRQ�0DQDJHPHQW�$OWHUQDWLYHV�3OXV

-DFNVRQYLOOH��)/

$%675$&7

6RUWLQJ�DUUD\V�DQG�VWULQJV�LV�FRPPRQ�LQ�6$6°
DSSOLFDWLRQV�GHYHORSPHQW��0RVW�RIWHQ��WKH�IROORZLQJ
DSSURDFK�LV�DGRSWHG�

�� XQORDG�WKH�REMHFW�LQWR�D�6$6�GDWDVHW
�� VDYH�WKH�UHVW�RI�WKH�GDWD
�� VRUW�WKH�GDWDVHW�XVLQJ�352&�6257
�� UHORDG�WKH�VRUWHG�GDWD�DQG�UHVWRUH�WKH�VWDWXV�TXR�

:RXOG�QRW�LW�EH�EHWWHU�WR�VRUW�RXU�REMHFW�LQ�SODFH�E\
VLPSO\�FRGLQJ�VRPHWKLQJ�OLNH

6257��2%-(&7�'(6&(1',1*�

ZLWKRXW�OHDYLQJ�'$7$�VWHS�ERXQGDULHV"�$V�QR�VXFK
IXQFWLRQ�LV�VXSSOLHG�DV�SDUW�RI�EDVH�6$6��WKH�RQO\
DOWHUQDWLYH�WR�WKH�XQORDG�VRUW�ORDG�F\FOH�LV�WR�ZULWH�D
FXVWRP�VRUWLQJ�URXWLQH�

7ZR�HIILFLHQW�VRUWLQJ�DOJRULWKPV�VWDQG�RXW��4XLFNVRUW
FRPELQHV�VSHHG�ZLWK�SUDFWLFDOO\�QHJOLJLEOH�DX[LOLDU\
PHPRU\��DQG�LV�H[FHOOHQW�IRU�JHQHUDO�DUUD\�VRUWLQJ�
'LVWULEXWLRQ�FRXQWLQJ�KDV�QDUURZHU�DSSOLFDELOLW\��DQG
PD\�XVH�PRUH�DX[LOLDU\�PHPRU\��+RZHYHU��ZLWKLQ�LWV
GRPDLQ�RI�RUGHULQJ�OLPLWHG�UDQJH�GDWD��LWV�SHUIRUPDQFH
LV�XQPDWFKHG�

7KLV�SDSHU�GLVFXVVHV�D�QXPEHU�RI�WXQHG�'$7$�VWHS
LPSOHPHQWDWLRQV�RI�WKHVH�DOJRULWKPV��,W�VKRZV�WKDW
WKH\�UXQ�HLWKHU�LQ�WKH�EDOOSDUN�RU�IDVWHU�WKDQ�WKH�PHWKRG
EDVHG�RQ�352&�6257��$V�VWDQG�DORQH�PDFUR�EDVHG
'$7$�VWHS�IXQFWLRQV��WKHVH�URXWLQHV�SURYLGH�6$6
GHYHORSHUV�ZLWK�OHVV�WR�SURJUDP��HIILFLHQW�VSHFLDOL]HG
VRUWLQJ�WRROV�

,1752'8&7,21

:KHQHYHU�DQ�DUUD\�RU�VWULQJ�QHHGV�WR�EH�VRUWHG��WKHUH
DUH�WZR�FKRLFHV�

��� 2QH�ZD\�RU�DQRWKHU��PDNH�XVH�RI�352&�6257�
��� &RGH�D�FXVWRP�'$7$�VWHS�VRUWLQJ�URXWLQH�

7KH� ILUVW� PHWKRG� LV� XVHG� PRVW� RIWHQ�� EHFDXVH� LW� LV
NQRZQ� WR� JHW� WKH� MRE� GRQH�� $OVR�� LI� ZH� RQO\� QHHG� WR
FUHDWH�D� VRUWHG�DUUD\� IURP�D� ILOH� LQ� WKH� EHJLQQLQJ� RI� D
'$7$�VWHS��LW� LV�DOPRVW�SHUIHFW��,W� LV�PXFK� OHVV�SHUIHFW�
WKRXJK�� LI� WKH�DUUD\� UHVLGHV� LQ� WKH�PLGGOH� RI� WKH� '$7$
VWHS� RU� KDV� WR� EH� VRUWHG� LQ� HDFK� REVHUYDWLRQ�� ,Q� VXFK
FDVHV�� WKH� DUUD\� DQG� WKH� UHVW� RI� WKH� GDWD� EHLQJ
SURFHVVHG� KDYH� WR� EH� VDYHG�� DIWHU� VRUWLQJ� LV� GRQH�
DQRWKHU� VWHS� LV�QHHGHG� WR� UHRUJDQL]H� WKH�GDWD�� UHVWRUH
VWDWXV�TXR��DQG�UHVXPH�SURFHVVLQJ��6R��ZH�HQG�XS�ZLWK
DW� OHDVW�WZR�H[WUD�VWHSV�DQG�D� ORW�RI� ,�2� WUDIILF�� DOO� IRU
WKH�VDNH�RI�PDNLQJ�352&�6257�ZRUN�IRU�XV��$QG�WKHQ��LV

LW� ORJLFDO� WR� SURJUDP� WKLV� ZD\"� 7KH� DUUD\� �VWULQJ�
DOUHDG\�UHVLGHV� LQ�PHPRU\��DQG� LW� LV�H[DFWO\�ZKHUH�DQ\
VRUWLQJ�SURFHVV�ZRXOG�LQYDULDEO\�SODFH�LW��DV�D�ZKROH�RU
SLHFH�E\�SLHFH��6R��ZK\�VKRXOG�ZH�ZULWH�LW�WR�D�ILOH�HYHQ
RQFH"

:KHQ�WKHVH�UHDVRQV�EHFRPH�FRPSHOOLQJ�HQRXJK�WR�WDNH
WKH�VHFRQG�SDWK��EXEEOH�VRUW�LV�FKRVHQ�PRVW�RIWHQ
EHFDXVH�RI�LWV�VLPSOLFLW\��8QIRUWXQDWHO\��LW�ZRUNV
VDWLVIDFWRULO\�RQO\�IRU�VPDOO�QXPEHU�RI�LWHPV�1��DV�1
JURZV��LWV�SHUIRUPDQFH�EHFRPHV�LQWROHUDEOH��,Q�VSLWH�RI
WKDW��SURJUDPPLQJ�RI�HIILFLHQW�VRUWLQJ�DOJRULWKPV�LQ�WKH
'$7$�VWHS�LV�UDUHO\�DWWHPSWHG�

,W�LV�WUXH�WKDW�ZHOO�SHUIRUPLQJ�WHFKQLTXHV�OLNH�TXLFNVRUW
DUH�PRUH�FRPSOH[�DQG�WULFN\�WKDQ�VLPSOH�VFKHPHV�
+RZHYHU��WKH�WLPH�WDNHQ�WR�FRGH�DQG�WXQH�D�GHFHQW
VRUWLQJ�URXWLQH�LV�ULFKO\�UHZDUGHG�LQ�WKH�ORQJ�UXQ�E\
VDYLQJV�LQ�ERWK�SURJUDPPLQJ�DQG�PDFKLQH�WLPH�

7KLV�SDSHU�FRQWDLQV�D�EULHI�GHVFULSWLRQ�RI�WZR�KLJK�
SHUIRUPDQFH�VRUWLQJ�DOJRULWKPV��4XLFNVRUW�DQG
GLVWULEXWLRQ�FRXQWLQJ��,W�SUHVHQWV�WKHLU�'$7$�VWHS
LPSOHPHQWDWLRQV��XVDJH�H[DPSOHV��DQG�SHUIRUPDQFH
HYDOXDWLRQ�

48,&.6257

6XSSRVH�WKDW�ZH�QHHG�WR�VRUW�DQ�DUUD\�$�FRQWDLQLQJ��1
HOHPHQWV��4XLFNVRUW�LV�RQH�RI�DOO�DURXQG�IDVWHVW�DQG
UHVRXUFH�HIILFLHQW�FRPSDULVRQ�EDVHG�PHWKRGV��,W�LV
JRRG�IRU�VHYHUDO�UHDVRQV�

��� %HFDXVH�LW�LV�FRPSDULVRQ�EDVHG��LW�LV�LQVHQVLWLYH�WR
WKH�GDWD�W\SH�RI�WKH�DUUD\�

��� ,W�VRUWV�LQ�SODFH�
��� $V�LWV�QDPH�LPSOLHV��LW�LV�SUHWW\�TXLFN��$PRQJ

PHWKRGV�VRUWLQJ�LQ�2�1
ORJ1��WLPH��TXLFNVRUW�LV
IDVWHVW�

��� ,WV�DX[LOLDU\�PHPRU\�UHTXLUHPHQWV�DUH�SUDFWLFDOO\
QHJOLJLEOH�

0$,1�,'($

6WHS����7DNH�RQH�HOHPHQW�FDOOHG�³SLYRW´�DQG�GHWHUPLQH
LWV�ILQDO�SRVLWLRQ�LQ�WKH�VRUWHG�DUUD\��VD\��6��$VVXPLQJ
DVFHQGLQJ�RUGHU��WKLV�ZLOO�RFFXU�ZKHQ�$�6��LV�QRW�OHVV
WKDQ�DQ\�LWHP�WR�WKH�OHIW�RI�LW��DQG�QRW�JUHDWHU�WKDQ�DQ\
LWHP�WR�WKH�ULJKW��7KXV��ZH�KDYH�RQH�HOHPHQW�LQ�LWV
SURSHU�SRVLWLRQ�DQG�WZR�XQVRUWHG�SDUWLWLRQV��7KHUHIRUH�
WKH�RULJLQDO�VRUWLQJ�SUREOHP�LV�UHGXFHG�WR�WZR�VLPSOHU
SUREOHPV��WR�LQGHSHQGHQWO\�VRUW�SDUWLWLRQ�$������$�6���
DQG�SDUWLWLRQ�$�6������$�1��

6WHS����$SSO\�WKLV�WHFKQLTXH�WR�HDFK�RI�WKH�XQVRUWHG
SDUWLWLRQV��(YHU\�WLPH�VWHS���LV�SHUIRUPHG��DQRWKHU
HOHPHQW�LV�SODFHG�LQWR�LWV�ILQDO�SRVLWLRQ��DQG�WZR
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XQVRUWHG�SDUWLWLRQV�DUH�IRUPHG��:KHQ�DOO�SDUWLWLRQV
FRQVLVW�RI�RQH�HOHPHQW��WKH�DUUD\�LV�VRUWHG�

,W�VHHPV�VLPSOH�HQRXJK��EXW�KRZ�GR�ZH�ILQG�WR�ZKDW
ORFDWLRQ�LQ�WKH�VRUWHG�DUUD\�VKRXOG�WKH�SLYRW�EHORQJ"
0RVW�RI�WKH�H[LVWLQJ�SDUWLWLRQLQJ�PHWKRGV�H[SORLWV�WKH
IROORZLQJ�VHTXHQFH�

��� 8VH�LQGH[�,�WR�VFDQ�$�IURP�OHIW�WR�ULJKW��:KHQ�DQ
LWHP�JUHDWHU�WKDQ�WKH�SLYRW�LV�IRXQG��VWRS�

��� 8VH�LQGH[�-�WR�VFDQ�$�IURP�ULJKW�WR�OHIW��DQG�VWRS�DW
WKH�HOHPHQW�OHVV�WKDQ�SLYRW�

��� ,I�,�LV�VWLOO�WR�WKH�OHIW�RI�-���,���-���WKH�LWHPV�$�,��DQG
$�-��DUH�RXW�RI�RUGHU��VR�H[FKDQJH�WKHP�

��� 5HSHDW�WKH�SURFHVV�XQWLO�,�DQG�-�PHHW�RU�RYHUODS��DW
ZKLFK�SRLQW�WKH�SDUWLWLRQLQJ�LV�FRPSOHWH�

7KLV�VFKHPH�IRUPV�WKH�FRUH�RI�WKH�DOJRULWKP�DQG
XOWLPDWHO\�GHWHUPLQHV�LWV�VSHHG��VR�LW�PXVW�EH�RSWLPL]HG
DV�WKRURXJKO\�DV�SRVVLEOH��6R��EHIRUH�VWDUW�FRGLQJ��ZH
VKRXOG�PDNH�WZR�LPSRUWDQW�³WKLQN�DKHDG´�SRLQWV�
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���6LQFH�ZH�DUH�WU\LQJ�WR�LPSOHPHQW�D�GLYLGH�DQG�
FRQTXHU�SDUDGLJP��ZH�PLJKW�LQWXLWLYHO\�H[SHFW�WKDW
SDUWLWLRQLQJ�ZLOO�UXQ�LQ�2�ORJ1��WLPH��%XW�FHUWDLQ�LQSXW
DUUDQJHPHQWV�FDQ�FDXVH�LW�WR�SHUIRUP�TXLWH�SRRUO\��7KDW
ZLOO�KDSSHQ�LI�LQ�HDFK�SDUWLWLRQ��WKH�SLYRW�WXUQV�RXW�WR�EH
WKH�PD[LPXP��RU�PLQLPXP��HOHPHQW��7KXV��DIWHU
SDUWLWLRQLQJ�RQH�SDUWLWLRQ�ZLOO�FRQWDLQ�WKH�SLYRW�LWVHOI�
DQG�WKH�RWKHU�RQH�±�WKH�UHVW�RI�WKH�LWHPV��VR�WKH�VL]H�RI
WKH�SDUWLWLRQ�EHLQJ�VXEGLYLGHG�ZLOO�KDYH�EHHQ�UHGXFHG
E\�RQO\�RQH�HOHPHQW��,Q�WKLV�FDVH��TXLFNVRUW�ZLOO�UXQ�LQ
2�1

���WLPH��QR�EHWWHU�WKDQ�EXEEOH�VRUW���,Q�SUDFWLFH�
WKLV�VLWXDWLRQ�ZLOO�DULVH��IRU�LQVWDQFH��LI�$�LV�VRUWHG�LQWR
DVFHQGLQJ�RUGHU��DQG�WKH�OHIWPRVW�HOHPHQW�LQ�HDFK
SDUWLWLRQ�LV�FKRVHQ�DV�D�SLYRW�

���+RZ�GR�ZH�SUHYHQW�WKH�LQGLFHV�,�DQG�-�IURP�UXQQLQJ
RXW�RI�ERXQGV�DQG�VKRXOG�ZH�ZRUU\�DERXW�LW"�<HV��ZH
VKRXOG��IRU�LI�WKH�SLYRW�LV�WKH�VPDOOHVW�LWHP�LQ�WKH
SDUWLWLRQ�EHLQJ�GLYLGHG��-�ZLOO�UXQ�SDVW�ORZHU�ERXQG�RI�$
VHHNLQJ�DQ�HOHPHQW�JUHDWHU�WKDQ�SLYRW��,I�WKH�SLYRW�LV
WKH�JUHDWHVW�LWHP��WKH�VDPH�ZLOO�KDSSHQ�WR�,��RQO\�DW�WKH
XSSHU�ERXQG��2I�FRXUVH��DQ�H[SOLFLW�FRQGLWLRQ�FRXOG�EH
FRGHG�WR�FKHFN�WKH�UDQJH��+RZHYHU��LW�LV�NQRZQ��ERWK
WKHRUHWLFDOO\�DQG�H[SHULPHQWDOO\��WKDW�DGGLQJ�RQH�PHUH
LQVWUXFWLRQ�WR�WKH�LQWHUQDO�ORRS�RI�TXLFNVRUW�PD\�FDXVH
LWV�SHUIRUPDQFH�WR�SOXPPHW��QR�PDWWHU�KRZ�LQQRFHQW
WKH�RIIHQGLQJ�LQVWUXFWLRQ�PLJKW�VHHP�WR�EH�

',9,'(«

)RUWXQDWHO\��WKHUH�H[LVWV�D�WULFN�FDSDEOH�RI�UHVROYLQJ
ERWK�SUREOHPV�DW�WKH�VDPH�WLPH��,W�LV�FDOOHG�³PHGLDQ�RI�
WKH�WKUHH�SDUWLWLRQLQJ´��1DPHO\��ZH�ILUVW�FKRRVH�WKH
SLYRW�DV�WKH�PHGLDQ�RI�WKH�OHIW��ULJKW��DQG�PLGGOH�LWHPV�
7KHQ��ZH�VZDS�WKH�SLYRW�ZLWK�WKH�VHFRQG�HOHPHQW��WKXV
WXFNLQJ�LW�RXW�RI�WKH�ZD\��DQG�VRUW�WKH�ILUVW��VHFRQG��DQG
ODVW�LWHPV�RI�WKH�SDUWLWLRQ�LQ�SODFH�³E\�KDQG´��:KHQ
GRQH�ZLWK�SDUWLWLRQLQJ��WKH�SLYRW�LV�LQVHUWHG�LQWR�LWV�ILQDO
SODFH��DQG�WKH�VHFRQG�LWHP�LV�UHSODFHG�DW�LWV�ORFDWLRQ�
7KLV�VLPSOH�SURFHGXUH�DFKLHYHV�WZR�LPSRUWDQW�HIIHFWV�DW
WKH�VDPH�WLPH��)LUVW��QRZ�WKH�OHIWPRVW�DQG�ULJKWPRVW
HOHPHQWV�VHUYH�DV�QDWXUDO�VHQWLQHOV�IRU�,�DQG�-��6HFRQG�
FKRRVLQJ�WKH�PHGLDQ�HOHPHQW�DV�D�SLYRW�PDNHV�LW
H[SRQHQWLDOO\�LPSUREDEOH�IRU�DQ\�SDUWLFXODU�LQSXW�WR
HOLFLW�WKH�ZRUVW�FDVH�EHKDYLRU��$V�DQ�DGGHG�EHQHILW��LW
UHVXOWV�LQ�PRUH�EDODQFHG�SDUWLWLRQLQJ�

$SSDUHQWO\��ZH�ZLOO�KDYH�WR�H[FKDQJH�LWHPV�TXLWH�RIWHQ�
VR�WR�VKRUWHQ�WKH�FRGH�DQG�PDNH�LW�PRUH�FOHDU��LW�LV
FRQYHQLHQW�WR�FUHDWH�D�OLWWOH�PDFUR��6:�;�<���
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7KLV�DOORZV�VZDSSLQJ�RI�DQ\�WZR�HTXDO�OHQJWK�LWHPV�$
DQG�%�RI�WKH�VDPH�W\SH�VLPSO\�E\�FRGLQJ��6:�$�%��
1RZ�ZH�DUH�UHDG\�WR�LPSOHPHQW�D�UDWKHU�UHILQHG
SDUWLWLRQLQJ�VFKHPH��/HW�/�DQG�5�SRLQW�WR�WKH�OHIW�DQG
ULJKW�HOHPHQWV��DQG�OHW�.�EH�WKH�SLYRW�YDOXH�
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$W�WKLV�SRLQW��SDUWLWLRQLQJ�LV�FRPSOHWH��DQG�-�SRLQWV�WR
WKH�SLYRW�LWHP��DOUHDG\�LQ�LWV�SURSHU�SODFH�LQ�WKH�VRUWHG
DUUD\��/�DQG�5�SRLQW�WR�WKH�OHIW�LWHP�RI�WKH�OHIW�SDUWLWLRQ
DQG�ULJKW�LWHP�RI�WKH�ULJKW�SDUWLWLRQ��UHVSHFWLYHO\�

«$1'�&2148(5

1RZ�ZH�KDYH�WR�VXEGLYLGH�WZR�XQVRUWHG�SDUWLWLRQV
IXUWKHU�LQ�WKH�VDPH�IDVKLRQ��%XW�RQO\�RQH�RI�WKHP�FDQ�EH
SURFHVVHG�DW�D�WLPH��,Q�OLHX�RI�UHFXUVLRQ��ZH�FDQ�VWRUH
WKH�HQGSRLQW�LQGLFHV�RI�WKH�ORQJHU�SDUWLWLRQ�LQ�D�VWDFN
DQG�VXEGLYLGH�WKH�VKRUWHU�RQH��5HSHDWLQJ�WKH�SURFHVV�
ZH�ZLOO�HYHQWXDOO\�ILQG�WKDW�D�VKRUWHU�SDUWLWLRQ�FDQQRW
EH�VXEGLYLGHG�DQ\�IXUWKHU��$W�WKLV�SRLQW��LW�LV�WLPH�WR�SRS
WKH�VWDFN�DQG�VWDUW�SDUWLWLRQLQJ�WKH�PRVW�UHFHQWO\�VWRUHG
SDUWLWLRQ�LQ�H[DFWO\�WKH�VDPH�PDQQHU�DV�DERYH��,I�WKH
VWDFN�LV�HPSW\��TXLFNVRUWLQJ�LV�ILQLVKHG�

7KH�VWDFN�FDQ�EH�LPSOHPHQWHG�DV�D�WHPSRUDU\�DUUD\
FRPELQHG�ZLWK�D�YDULDEOH�6�WKDW�LV�LQFUHDVHG�E\���HYHU\
WLPH�EHIRUH�DQ�LWHP�LV�SXVKHG��DQG�GHFUHDVHG�E\���DIWHU
LW�LV�SRSSHG���%XW�KRZ�PDQ\�HQWULHV�VKRXOG�EH�UHVHUYHG
IRU�WKH�VWDFN"�%RWK�WKHRU\�DQG�SUDFWLFH�VKRZ�WKDW�LI��DV
VXJJHVWHG�DERYH��VKRUWHU�SDUWLWLRQV�DUH�GLYLGHG�DW�RQFH�
ZKLOH�WKH�SURFHVVLQJ�RI�ORQJHU�SDUWLWLRQV�LV�SRVWSRQHG�
TXLFNVRUW�QHHGV�DW�PRVW��ORJ�1��VWDFN�HQWULHV�WR�VWRUH
HQGSRLQWV�RI�WKH�GHIHUUHG�SDUWLWLRQV��,W�PHDQV�WKDW�D
VWDFN�DUUD\�67$&.�����������ZLOO�VXIILFH�IRU�VRUWLQJ
�

����RU�PRUH�WKDQ��(����LWHPV��VR�VWDFN�VL]H�FDQ�EH
VDIHO\�FRGHG�DV�WKH�FRQVWDQW�

/DVW�EXW�QRW�OHDVW��,V�LW�HIILFLHQW�WR�GR�SDUWLWLRQLQJ�XQWLO
DOO�SDUWLWLRQV�DUH�UHGXFHG�WR���HOHPHQW"�7KH�DQVZHU�LV
QR���,Q�IDFW��WKH�PRVW�HIILFLHQW�DSSURDFK�LV�WR�SHUIRUP
TXLFNVRUWLQJ�RQO\�XQWLO�D�JLYHQ�SDUWLWLRQ�FRQWDLQV���RU
IHZHU�LWHPV��DQG�ILQLVK�WKH�SURFHVV�E\�D�VLQJOH�SDVV�RI
VWUDLJKW�LQVHUWLRQ�VRUW��,QVHUWLRQ�VRUW�LV�D�SRRU�FKRLFH�IRU
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VRUWLQJ�D�ODUJH�GLVRUGHUHG�REMHFW��EXW�LW�H[FHOV�LI�WKH
REMHFW�LV�ZHOO�SUHRUGHUHG��$IWHU�DQ\�QXPEHU�RI
SDUWLWLRQLQJ�VWHSV��DOO�LWHPV�ORFDWHG�EHWZHHQ�SDUWLWLRQV
DUH�DOUHDG\�LQ�WKHLU�ILQDO�SODFH�VLQFH�WKH\�VHUYHG�DV
SLYRWV��%HVLGHV��ZLWKLQ�DQ\�JLYHQ�SDUWLWLRQ��QR�HOHPHQW
LV�JUHDWHU�WKDQ�DQ\�HOHPHQW�LQ�D�KLJKHU�SDUWLWLRQ
EHFDXVH�RI�WKH�QDWXUH�RI�WKH�DOJRULWKP��6R��ZKHQ�DOO
SDUWLWLRQV�KROG�RQO\�VPDOO�QXPEHU�RI�HOHPHQWV��YHU\�IHZ
LQYHUVLRQV�UHPDLQ��WKXV�SODFLQJ�WKH�SURFHVV�VTXDUHO\�LQ
WKH�GRPDLQ�ZKHUH�LQVHUWLRQ�VRUW�LV�IDVWHVW�
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)LQDOO\��DOO�EXLOGLQJ�EORFNV�FDQ�EH�SXW�WRJHWKHU�
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HIILFLHQW�VHTXHQFH�RI�,)�7+(1�(/6(�ORJLF�ZDV
GHWHUPLQHG�E\�VRUWLQJ�D�UDQGRPO\�SRSXODWHG�DUUD\�DQG
PRQLWRULQJ�WKH�QXPEHU�RI�GLIIHUHQW�LQVWUXFWLRQV
H[HFXWHG�LQ�HDFK�ORJLFDO�FDVH��7KHQ�WKH�FDVHV�ZHUH
DUUDQJHG�LQWR�GHVFHQGLQJ�RUGHU�E\�WKH�IUHTXHQF\�RI
RSHUDWLRQV�ZHLJKHG�E\�WKHLU�FRVW��7KH�SURJUDP�DERYH
SUHVHQWV�WKH�ILQDO�WXQHG�YHUVLRQ�
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$OWKRXJK�WKH�FRGH�FDQ�EH�HPEHGGHG�LQWR�D�'$7$�VWHS
SURJUDP��LW�LV�IDU�PRUH�FRQYHQLHQW�WR�IRUPDOL]H�WKH
URXWLQH�DV�DQ�HQFDSVXODWHG�PDFUR�PRGXOH��6XFK�D
PDFUR���46257��LV�SUHVHQWHG�LQ�$SSHQGL[����7KH�QDPH
RI�DQ�H[LVWLQJ�DUUD\�PXVW�EH�VXSSOLHG�WR�WKH�SDUDPHWHU
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5XQQLQJ�DJDLQVW�UDQGRP��RUGHUHG��DQG�UHYHUVH�RUGHUHG
LQSXWV�LQ�WKH�PDLQIUDPH�EDWFK��WKHVH�VWHSV�H[HFXWH��RQ
WKH�DYHUDJH��LQ������������DQG�����&38�VHFRQGV��8VLQJ
�46257��WKH�VDPH�RXWSXW�FDQ�EH�SURGXFHG�ZLWK�D
VLQJOH�PDFUR�FDOO�

'$7$�$�
���$55$<�$������
���6(7�$�
����46257��$55 $��
581�

7KLV�VLQJOH�VWHS�DFFRPSOLVKHV�WKH�ZKROH�WDVN�LQ�����
&38�VHFRQGV��RQ�WKH�DYHUDJH��7KXV��XVLQJ��46257�QRW
RQO\�VDYHV�SURJUDPPLQJ�WLPH��LW�DOVR�UXQV�WKUHH�WLPHV
IDVWHU�WKDQ�352&�6257�DORQH��$V�D�EHQFKPDUN��RQ�WKH
VDPH�PDFKLQH��LW�WDNHV��46257�����&38�VHFRQGV��RQ
WKH�DYHUDJH��WR�VRUW�DQ�DUUD\�ZLWK���������HOHPHQWV�
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'HDOLQJ�ZLWK�TXLFNVRUW��ZH�PDGH�QR�DVVXPSWLRQV�DERXW
WKH�QDWXUH�RI�WKH�GDWD�WR�EH�VRUWHG��,W�FRXOG�EH�DQ\WKLQJ
±�DQG�LW�LV�ZKHUH�FRPSDULVRQ�EDVHG�DOJRULWKPV��DQG
TXLFNVRUW�LQ�SDUWLFXODU��H[FHO��+RZHYHU��LQ�PDQ\�FDVHV
WKH�YHU\�QDWXUH�RI�LQSXW�GDWD�OHQGV�LWVHOI�WR�PRVW
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HIILFLHQW�VRUWLQJ�VROXWLRQV��/HW�XV��IRU�H[DPSOH��DVN�WKH
IROORZLQJ�TXHVWLRQ��:KDW�LV�WKH�EHVW�ZD\�WR�VRUW�D�VWULQJ
WKDW�PLJKW��LQ�SULQFLSOH��FRQWDLQ�DQ\�FKDUDFWHU"�2I
FRXUVH��ZH�FRXOG�RQFH�DJDLQ�UHVRUW�WR�WKH�352&�6257
DSSURDFK��ZKLFK��DV�ZH�KDYH�VHHQ��LV�FXPEHUVRPH�DW
EHVW��2U��QRZ�WKDW�ZH�KDYH�TXLFNVRUW�XS�DQG�UXQQLQJ�
ZH�FRXOG�EUHDN�WKH�VWULQJ�LQWR���E\WH�SLHFHV��VWRUH�WKHP
LQ�D�WHPSRUDU\�DUUD\��RUGHU�LW�XVLQJ��46257��DQG
DVVHPEOH�WKH�VWULQJ�DJDLQ�LQ�WKH�GHVLUHG�RUGHU�
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GXSOLFDWHV�KDYH�WR�EH�GHOHWHG��PRYH�LW�MXVW�RQFH�
HPSW\�WKH�EXFNHW�DQG�SURFHHG�WR�WKH�QH[W�EXFNHW�

1RWH�WKDW�QR�FRPSDULVRQV�KDYH�EHHQ�PDGH��\HW�DW�WKLV
SRLQW�WKH�VWULQJ�KDV�EHHQ�FRPSOHWHO\�VRUWHG�LQ�SODFH�
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&RXQWHU�3�SRLQWV�WR�WKH�SRVLWLRQ�LQ�675�LQWR�ZKLFK�WKH
QH[W�FKDUDFWHU�&+�PXVW�EH�SODFHG��7R�VRUW�GHVFHQGLQJ�
ZH�QHHG�WR�VFUROO�&�LQ�WKH�UHYHUVH�GLUHFWLRQ��WKDW�LV��IURP
����WR����7R�HOLPLQDWH�GXSOLFDWHV��LW�VXIILFHV�WR�VHW�&�,�
WR���LQVWHDG�RI�GHFUHDVLQJ�LW�E\����)RU�HDFK�GXSOLFDWH
FKDUDFWHU�GHOHWHG�IURP�675��WKH�ODVW���OLQHV�RI�FRGH�SDG
675�RQ�WKH�ULJKW�ZLWK�D�EODQN��DOWKRXJK�DQ\�FKDUDFWHU
FRXOG�EH�XVHG�
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,W�IROORZV�IURP�WKH�QDWXUH�RI�WKH�DOJRULWKP�WKDW�QR
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FRXQWLQJ�VRUW�UXQV�LQ�2�1��WLPH�
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DUUD\�&�LV�SRSXODWHG�ZLWK�]HURHV�DQG�PLVVLQJ�YDOXHV��VR
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DV�D�VHOI�VXVWDLQHG�PDFUR�URXWLQH��6XFK�D�PDFUR�
�6756257��ZKRVH�DUJXPHQWV�DOORZ�RQH�WR�VSHFLI\�VRUW
VHTXHQFH��GXSOLFDWH�HOLPLQDWLRQ��DQG�D�SDGGLQJ
FKDUDFWHU��LV�SUHVHQWHG�LQ�$SSHQGL[����675 �LV�WKH�RQO\
PDQGDWRU\�SDUDPHWHU��WKH�QDPH�RI�DQ�H[LVWLQJ
FKDUDFWHU�YDULDEOH�PXVW�EH�VSHFLILHG��3$' ��GHIDXOWLQJ
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$VVXPH�ZH�KDYH�D�6$6�GDWDVHW�6�ZLWK�������URZV
FRQWDLQLQJ��DPRQJ�RWKHUV��D�����E\WH�FKDUDFWHU�YDULDEOH
675��:H�QHHG�WR�FUHDWH�D�GDWDVHW�ZKHUH�675�ZRXOG�EH
VRUWHG�LQWR�GHVFHQGLQJ�RUGHU�LQ�HYHU\�REVHUYDWLRQ��ZLWK
GXSOLFDWHV�VTXHH]HG�WR�WKH�ULJKW�DQG�UHSODFHG�E\�ORZ
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2Q�WKH�VDPH�PDFKLQH��WKLV�VWHS�ILQLVKHV�WKH�ZKROH�WDVN
LQ�����&38�VHFRQGV�RQ�WKH�DYHUDJH��)RU�WKH�VDNH�RI
FRPSDULVRQ��352&�6257�DSSURDFK�ZDV�FRGHG�LQ�WKH
PDQQHU�VLPLODU�WR�WKDW�LQ�WKH�TXLFNVRUW�VHFWLRQ��ZLWK�WKH
DGGHG�FRPSOH[LW\�RI�SDGGLQJ�DQG�SUHVHUYLQJ�WKH
LQIRUPDWLRQ�QRW�FRQWDLQHG�LQ�675��7KH�WKUHH�VWHSV�RI�WKH
SURJUDP��UXQ��RQ�WKH�DYHUDJH��LQ������������DQG�����&38
VHFRQGV��UHVSHFWLYHO\�
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'LVWULEXWLRQ�FRXQWLQJ�VRUW�LV�QRW�OLPLWHG�WR�VRUWLQJ
VWULQJV��,W�ZLOO�VRUW��IDVWHU�WKDQ�DQ\WKLQJ�HOVH�ZLOO��DQ\
REMHFW�ZKRVH�LWHPV�FDQ�EH�LQH[SHQVLYHO\�FRQYHUWHG�WR
QRQ�QHJDWLYH�LQWHJHUV�IDOOLQJ�LQWR�D�OLPLWHG�UDQJH��,Q
WKH�FDVH�RI�VWULQJ�VRUWLQJ��WKH�UDQJH�LV�QDWXUDOO\
UHVWULFWHG�WR�����GLVWLQFW�YDOXHV��3UDFWLFDOO\��³OLPLWHG
UDQJH´�LV�RQO\�OLPLWHG�E\�WKH�PD[LPXP�VL]H�RI�WKH�DUUD\
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DOVR�UXQV�ZLWK�D�WUXO\�EOD]LQJ�VSHHG��VSHQGLQJ�QR�PRUH
WKDQ���&38�VHFRQGV�WR�VRUW�DQ�DUUD\�FRQWDLQLQJ���PLOOLRQ
HOHPHQWV�
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���(IILFLHQW�VRUWLQJ�RI�DUUD\V�DQG�VWULQJV�FDQ�EH
DFFRPSOLVKHG�ZLWKRXW�UHVRUWLQJ�WR�352&�6257�DQG
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DPSOH�PHDQV�IRU�SURJUDPPLQJ�HIILFLHQW��KLJK�
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EH�PXFK�IDVWHU�

���,I�WKH�YDOXHV�RI�LWHPV�WR�EH�VRUWHG�IDOO�LQWR�D�OLPLWHG
UDQJH��DV�LQ�WKH�FDVH�RI�VRUWLQJ�FKDUDFWHU�VWULQJV�RU
QXPHULF�DUUD\V�ZKRVH�HOHPHQWV�FRQWDLQ�VPDOO�QXPEHU
RI�GLJLWV��GLVWULEXWLRQ�FRXQWLQJ�VRUW�LV�VLPSOHVW�DQG
IDVWHVW��,W�XVXDOO\�FRQVXPHV�PRUH�PHPRU\�WKDQ
TXLFNVRUW��EXW�XVHV�LW�ZLVHO\��,Q�WKH�GRPDLQ�RI�LWV
DSSOLFDELOLW\��LW�FDQ�UXQ�XS�WR�WHQ�WLPHV�IDVWHU�WKDQ�DQ\
RWKHU�VRUWLQJ�PHWKRG�
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SDSHU�

'RULV�+��%RJDU
&ROLQ�(DUOH
9LFWRU�3��'RUIPDQ
0LFKDHO�9��'RUIPDQ
<XUL�.DWVQHOVRQ
9ODGLPLU�$��.LULOORY
(XJHQLD�3��.UDYFKHQNR
0LFKDHO�$��5DLWKHO
9HUD�9RORVKLQ
0DWWKHZ�:LOVRQ

$87+25��&217$&7�,1)250$7,21

3DXO�0��'RUIPDQ
������%HOOH�5LYH�%OYG�����
-DFNVRQYLOOH��)/������
��������������
VDVKROH#HDUWKOLQN�QHW

Posters



$33(1',;������46257

�0$&52�46257
�$55 �6(4 $�),567 /%281'�	$55��/$67 +%281'�	$55���
����
�5DQGRPL]H�LQWHUQDO�YDULDEOH�QDPHV�
����/2&$/�/,67�,�-�.�5�/�7�6�67$&.�
����/2&$/�67521(�675$//�3180�91$0(�)/1�)/�1�
����/(7�/,67��� �,�-�.�5�/�7�6�67$&.�
����/(7�67521(� �B$%&'()*/$67-./0123456789:;<=�
����/(7�675$//� �����������	67521(�
����/(7�3180��� ���
����/(7�91$0(�� ��6&$1�	/,67�	3180��
����'2��:+,/(�	91$0(�1(��
�������/(7�)/1� ��6&$1��6<6(9$/)��6<6)81&
����������5$181,����
���������675�����
�������/(7�)/�� ���68%675�	67521(�	)/1����
�������/(7�$//� ��
�������'2�1 ���72���
����������/2&$/�$//	1�
����������/(7�$//	1� 
����������6&$1��6<6(9$/)��6<6)81&
�������������5$181,����
���������675�����
����������/(7�$//� �	$//�68%675�	675$//�		$//	1����
�������(1'�
�������,)�	91$0(�1(�67$&.��7+(1��675�'523�	)/	$//���
�������/(7�	91$0(�� �	)/	$//�
�������/(7�3180���� ��(9$/�	3180����
�������/(7�91$0(��� ��6&$1�	/,67�	3180��
����(1'�
����
�$VVLJQ�VHTXHQFH�VXIILFHV�
����,)��83&$6(�	6(4�� �$��7+(1��/(7�6(4� �/�
����(/6(��/(7�6(4� �*�
����
�'HILQH�VZDS�IXQFWLRQ�
����0$&52�6:�;�<��
�������'2��	7� �	;��	;� �	<��	<� �	7��(1'�
����0(1'�6:�
����
�)LUVW�VWDFN�LQGH[��� OHIW��� ULJKW�
���$55$<�	67$&.������������B7(0325$5<B�
����
�,QLWLDOL]H�SDUWLWLRQ�DQG�VWDFN�SRLQWHUV�
���	/� �	),567�
���	5� �	/$67�
���	6� ���
����
�,I�IHZHU�WKDQ����LWHPV�VNLS�WR�LQVHUWLRQ�
���,)�	5�	/�!���7+(1�'2�:+,/(�����
����
�3HUIRUP�PHGLXP�RI�WKH�WKUHH�SDUWLWLRQLQJ�
������	-� ��	/�	5��
�����
�������6:��	$55�	-��	$55�	/�����
������,)�	$55�	/����	6(4�7�	$55�	5����7+(1
����������6:��	$55�	/��	$55�	5���
������,)�	$55�	/����	6(4�7�	$55�	/����7+(1
����������6:��	$55�	/��	$55�	/�����
������,)�	$55�	/����	6(4�7�	$55�	5����7+(1
����������6:��	$55�	5��	$55�	/�����
������	,� �	/���
������	-� �	5���
������	.� �	$55�	/����
������'2�:+,/(�����
���������'2�817,/�	$55�	,��	6(4�(�	.��
������������	,������
���������(1'�
���������'2�817,/�	.�	6(4�(�	$55�	-���
������������	-������
���������(1'�
���������,)�	,� !�	-�7+(1�/($9(�
����������6:��	$55�	,��	$55�	-���
������(1'�
������	$55�	/���� �	$55�	-��
������	$55�	-���� �	.�

�������
�+DQGOH�WKH�VWDFN�
������,)�	-�	/�!���$1'�	5�	-�!���7+(1�'2�
���������	6������
���������,)�	5�	-���	-�	/�7+(1�'2�
������������	67$&.����	6�� �	/���
������������	67$&.����	6�� �	-���
������������	/������������ �	-���
���������(1'�

���������(/6(�'2�
������������	67$&.����	6�� �	-���
������������	67$&.����	6�� �	5���
������������	5������������ �	-���
���������(1'�
������(1'�
������(/6(�,)�	-�	/�� ���$1'�	5�	-�� ���7+(1�'2�
���������,)�	6�!���7+(1�'2�
������������	/� �	67$&.����	6��
������������	5� �	67$&.����	6��
������������	6������
���������(1'�
���������(/6(�/($9(�
������(1'�
������(/6(�,)�	-�	/�!���$1'�	5�	-�� ��
�����������7+(1�	5� �	-���
�����������(/6(�	/� �	-���
���(1'�
����
�)LQLVK�XS�XVLQJ�VWUDLJKW�LQVHUWLRQ�
���	/� �	),567�
���	5� �	/$67�
���'2�	- 	/���72�	5�
������,)�	$55�	-����	6(4�7�	$55�	-��7+(1�'2�
���������	.� �	$55�	-��
���������'2�	, 	-���72�	/�%<����
������������,)�	.�	6(4�(�	$55�	,��7+(1�/($9(�
������������	$55�	,���� �	$55�	,��
���������(1'�
���������	$55�	,���� �	.�
������(1'�
���(1'�
�0(1'�46257�

$33(1',;������6257675

�0$&52�6257675��675 �6(4 $�12'83 1�3$' 
�
��
����/2&$/�%�&�,�3��
����
�5DQGRPL]H�LQWHUQDO�YDULDEOHV�
����/(7�%� �%�68%675��6<6)81&�5$181,����������
����/(7�&� �&�68%675��6<6)81&�5$181,����������
����/(7�,� �,�68%675��6<6)81&�5$181,����������
����/(7�3� �3�68%675��6<6)81&�5$181,����������
���'523�	%�	,�	3�
���$55$<�	&��������B7(0325$5<B�
����
�3RSXODWH�FRXQW�DUUD\�EXFNHWV�
���'2�	, ��72�/(1*7+�	675��
������	&�5$1.�68%675�	675�	,�����������
���(1'�
����,QLWLDOL]H�SRVLWLRQ�SRLQWHU�
���	3� ���
����
�5HSRSXODWH�675�LQ�VSHFLILHG�RUGHU�
����,)��83&$6(�	6(4�� �$��7+(1��'2�
���'2�	, ��72�����
����(1'�
����(/6(��'2�
���'2�	, ����72���%<����
����(1'�
������	%� �%<7(�	,��
������'2�:+,/(��	&�	,��!����
���������	3������
���������68%675�	675�	3���� �	%�
����������,)��83&$6(�	12'83�� �1��7+(1��'2�
������������	&�	,�������
����������(1'�
����������(/6(��'2�
������������	&�	,�� ���
����������(1'�
������(1'�
���(1'�
���'2�	, 	3���72�/(1*7+�	675��
������68%675�	675�	,���� �	3$'�
���(1'�
�0(1'�6257675�

Posters


	Main TOC
	Section Contents

	p: Paper 232


