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$EVWUDFW
5HVHDUFK�LQ�WKH�ILHOG�RI�DXGLWRU\�YLUWXDO�HQYLURQPHQWV�KDV�D�
ORQJ�KLVWRU\��:KHQ�FRPELQHG�ZLWK�D�YLVXDO�FRXQWHUSDUW�DQG�
PRWLRQ� WUDFNLQJ�� YLUWXDO� HQYLURQPHQWV� FDQ� EH� XVHG� LQ�
ZLGHVSUHDG�9LUWXDO�5HDOLW\��95��RU�$XJPHQWHG�5HDOLW\��$5��
DSSOLFDWLRQ�ILHOGV��2QO\�UHFHQWO\��WKH�YLVXDO�SDUW�RI�VXFK�95�
LPSOHPHQWDWLRQV� DFKLHYHG� DFFHSWDEOH� FKDUDFWHULVWLFV�
�UHVROXWLRQ�� ODWHQF\�� SULFH�� HWF��� IRU� WKH� PDVV� PDUNHW��
,QWHUQDWLRQDO�VWDQGDUGV�KDYH�RIWHQ�KHOSHG�DQ�DSSOLFDWLRQ�ILHOG�
WR� JHW�ZLGHO\� XVHG� E\� SURYLGLQJ� IRUPDWV� DQG� VRIWZDUH� WKDW�
HQDEOH� ERWK� LQWHURSHUDELOLW\� EHWZHHQ� GLIIHUHQW�
LPSOHPHQWDWLRQV� DQG� IRUPDW� VWDELOLW\� RYHU� ORQJ� SHULRGV� RI�
WLPH��,Q�WKLV�ZD\��FRQVXPHU�HOHFWURQLFV��&(��FRPSDQLHV�DQG�
VHUYLFH� SURYLGHUV� FUHDWLQJ� LQIUDVWUXFWXUH� DQG� FRQWHQW� IRU�
GLIIHUHQW�SODWIRUPV�FDQ�MRLQWO\�HVWDEOLVK�D�KHDOWK\�HFRV\VWHP�
DQG�UHDFK�WKH�SRSXODWLRQ�EH\RQG�HDUO\�DGRSWHUV��&XUUHQWO\��WKH�
03(*� $XGLR� ZRUNLQJ� JURXS� GHILQHV� WKH� QHZ� 03(*�,
,PPHUVLYH� $XGLR� VWDQGDUG� IRU� 9LUWXDO� DQG� $XJPHQWHG�
5HDOLW\��7KH�QRUPDWLYH�ELWVWUHDP�DQG�UHQGHUHU�DUH�GHILQHG�WR�
SURYLGH� D� UHDO�WLPH� DXGLWRU\� ZRUOG� FRQVLVWLQJ� RI� VSDWLDOO\�
GLVWULEXWHG� VRXQG� VRXUFHV� DQG� OLVWHQHUV�ZLWK� VL[�'HJUHHV�RI�
)UHHGRP���'R)���ERWK�RI�ZKLFK�FDQ�PRYH�LQWHUDFWLYHO\��7KLV�
LQFOXGHV� WKH� PRGHOOLQJ� RI� SRLQW� VRXUFHV�� VL]HG� VRXUFHV��
FRXSOHG� URRPV� DQG� WKH� UHDOLVWLF� DXUDOL]DWLRQ� RI� �URRP��
DFRXVWLF�SKHQRPHQD� OLNH� UHIOHFWLRQV��GLIIUDFWLRQ��RFFOXVLRQ��
ODWH� UHYHUEHUDWLRQ�� 'RSSOHU� DQG� PRUH�� $� VSHFLILFDOO\�
GHYHORSHG�HQFRGHU�LQSXW�IRUPDW�DOORZV�WKH GHILQLWLRQ�RI�VXFK�
IHDWXUH�ULFK�DFRXVWLF�ZRUOGV�

,QWURGXFWLRQ
7KH�DLP�RI�DQ�$XGLWRU\�9LUWXDO�(QYLURQPHQW��$9(��LV�WR�JLYH�
KXPDQV�DXGLWRU\�SHUFHSWLRQV�WKDW�GR�QRW�FRUUHVSRQG�WR�WKHLU�
UHDO� HQYLURQPHQW�� EXW� WR� D� YLUWXDO� RQH�� 7KH� OLVWHQHU� VKRXOG�
KDYH� D� VSDWLDO� LPSUHVVLRQ� RI� WKH� YLUWXDO� URRP� DQG� SHUFHLYH�
KLV�KHU RZQ�PRYHPHQWV LQVLGH�WKH�HQYLURQPHQW�DV�ZHOO�DV�WKH�
PRYHPHQWV� RI� WKH� VRXQG� VRXUFHV�� >�@�� $Q� $9(� LV� RIWHQ�
FRPELQHG�ZLWK�RWKHU�PRGDOLWLHV�� VXFK� DV�YLVXDOV�RU�KDSWLFV��
³7KH�WHUP�$XGLWRU\�9LUWXDO�(QYLURQPHQW�LV�XVHG�WR�GHVFULEH�
WKH�SHUFHSWV�RI�WKH�OLVWHQHU�ZKHUHDV�WKH�WHUP�$9(�JHQHUDWRU�
LV�XVHG�IRU�WKH�V\VWHP�WKDW�FUHDWHV�WKH�VLJQDOV�WR�DFKLHYH�WKLV�
SHUFHSWLRQ´��>�@��$Q�$9(�FRPELQHG�ZLWK�D�YLVXDO�VLPXODWLRQ�
LV�RIWHQ�FDOOHG�9LUWXDO�5HDOLW\��95���7KH�YLUWXDO�ZRUOG�FUHDWHG�
ZLWK� LW� LV� FDOOHG� D� PHWDYHUVH�� $XJPHQWHG� 5HDOLWLHV� �$5��
HQKDQFH�WKH�UHDO�SHUFHSWLRQV�ZLWK�YLUWXDO�RQHV��EXW�OHDYHV�WKH�
FRQWDFW�RI�WKH�XVHU�OLVWHQHU�WR�WKH�UHDO�ZRUOG�

,Q�JHQHUDO��KHDULQJ�LV�RQH�RI�WKH�IXQGDPHQWDO�VHQVHV�WKDW�ZH�
XVH�WR�H[SHULHQFH��QDYLJDWH��DQG�LQWHUDFW�ZLWK�WKH�ZRUOG��UHDO�
RU� YLUWXDO��� 7KHUHIRUH�� DXGLR� WHFKQRORJLHV� WKDW� HQDEOH� WKHVH�
DFWLYLWLHV�YLUWXDOO\�ZLOO�EH�D�FULWLFDO�FRPSRQHQW�IRU�DQ\�NLQG�RI�
95�RU�$5�VLPXODWLRQV�

03(*�,�,PPHUVLYH�$XGLR�$UFKLWHFWXUH
7KH� QHZ� XSFRPLQJ� ,62�,(&� 03(*�,� ,PPHUVLYH� $XGLR�
VWDQGDUG� SURYLGHV� KLJK� ILGHOLW\� DXGLR� UHQGHULQJ� RI� WKH�
VRXQGVFDSH�WKDW�LV�VLPXODWHG�LQ�$5�DQG�95�HQYLURQPHQWV��7R�
GR�VR��LW�LQWHUDFWLYHO\�PRGHOV�WKH�DFRXVWLFV�RI�D�YLUWXDO�VFHQH�
E\�VLPXODWLQJ�LWV�UHOHYDQW�SK\VLFV�

)LJXUH�� VKRZV�DQ�RYHUYLHZ�RI�WKH�03(*�,�,PPHUVLYH�$XGLR�
DUFKLWHFWXUH�� 7KH� 03(*�,� HQFRGHU� SURFHVVHV� 3&0� DXGLR�
REMHFWV�� FKDQQHOV� DQG� +2$� VLJQDOV� DORQJVLGH� ZLWK� UDZ�
PHWDGDWD� WKDW� GHVFULEHV� UHOHYDQW� DFRXVWLF� SURSHUWLHV� RI� D�
95�$5�VFHQH DQG�WKH�DVVRFLDWHG�DXGLR�VLJQDOV�

)RU�DXWKRULQJ�DQG�VWRULQJ�WKH�UDZ�PHWDGDWD WKDW�LV�LQSXW�WR�WKH�
HQFRGHU�� D�GHGLFDWHG� VFHQH�GHVFULSWLRQ� ILOH� IRUPDW�KDV�EHHQ�
GHYHORSHG� QDPHG� (QFRGHU� ,QSXW� )RUPDW� �(,)�� WKDW� KROGV�
GHILQLWLRQV� IRU� H�J�� VRXUFHV� DQG� WKHLU� SRVLWLRQV�� VFHQH�
JHRPHWU\ �SULPLWLYHV��PHVKHV�RU�YR[HOV���WUDQVIRUPV��PDWHULDO�
DFRXVWLF�FRHIILFLHQWV��HWF�

7KH�RXWSXW�RI�WKH�HQFRGHU�LV�D�FRPSUHVVHG�PHWDGDWD�ELWVWUHDP�
WKDW� LV� SDFNDJHG� LQ� 0+$6� �03(*�+� $XGLR� 6WUHDPLQJ��
FRPSDWLEOH�GDWD�SDFNHWV��7KH�03(*�,�FRPSUHVVHG�PHWDGDWD�
ELWVWUHDP�� WRJHWKHU� ZLWK� 03(*�+� HQFRGHG� DXGLR� REMHFWV��
FKDQQHOV�DQG�+2$�VLJQDOV��WKDW�DUH�DOVR�SDFNDJHG�LQ�0+$6�
SDFNHWV� DUH� WUDQVPLWWHG� WR� WKH�GHFRGHU� $OO�0+$6�SDFNHWV�
FDQ� EH� PXOWLSOH[HG� IRU� EURDGFDVW� DQG� VWUHDPLQJ� RU� VLPSO\�
VWRUHG�LQ�D�ILOH�

$W� WKH� UHFHLYHU�� WKH� GHFRGHG� 3&0� DXGLR� DQG� WKH�03(*�,
ELWVWUHDP�DUH�LQSXW�WR�WKH�03(*�,�5HQGHUHU� $GGLWLRQDOO\� WKH�
UHQGHUHU�KDV�DQ�LQWHUIDFH�WR�LQSXW�ORFDO�LQIRUPDWLRQ�DERXW WKH�
FRQVXPSWLRQ� HQYLURQPHQW�� VFHQH� XSGDWHV� DQG�� PRVW�
LPSRUWDQWO\�� IRU LQVWDQWO\� WUDFNHG� XVHU� SRVLWLRQ�� RULHQWDWLRQ�
DQG�XVHU� LQWHUDFWLRQ ZLWK� WKH�VFHQH��8VHU� LQWHUDFWLRQ�FDQ EH
H�J�� RSHQLQJ�RU�FORVLQJ�GRRUV�RU�PDQLSXODWLQJ�REMHFWV�� ,Q�WKLV�
ZD\� WKH�UHQGHUHU�LV�DEOH�WR�LQWHUDFWLYHO\�UHQGHU�WKH�VFHQH�ZLWK�
�'R)�IRU�WKH�XVHU WKDW�PRYHV�IUHHO\�ZLWKLQ�WKH�VFHQH�

$V�RIILFLDO� WHVW�PDWHULDO� D�VHW�RI�WHVW�VFHQHV�ZDV�FRPSRVHG��
7KHVH�VFHQHV ZHUH�FUHDWHG�E\�:*��H[SHUWV�DQG�DUH�VXLWDEOH�
WR�DVVHVV�UHOHYDQW�DVSHFWV�RI��'R) LPPHUVLYH�DXGLR�UHQGHULQJ
OLNH� ORFDOL]DWLRQ� RI� SRLQW� VRXUFHV�� SHUFHSWLRQ� RI� VSDWLDOO\�
H[WHQGHG� VRXUFHV�� UHIOHFWLRQV�� GLIIUDFWLRQ�� RFFOXVLRQ�� ODWH�
UHYHUEHUDWLRQ��'RSSOHU�DQG�PRUH��

7KH� WHVW� VFHQHV� DOVR� KDYH� YLVXDOV� DVVRFLDWHG� ZLWK� WKHP� WR�
DOORZ� UHDOLVWLF� WHVWLQJ� FRQGLWLRQV�� 7KH� VWLOO� LPDJHV� LQ� WKH�
IROORZLQJ�VHFWLRQV�KDYH�EHHQ�FDSWXUHG�IURP�WKHVH�WHVW�VFHQHV��
+RZHYHU�� WKH� UHOHYDQW� JHRPHWU\� IRU� DXGLR� UHQGHULQJ� LV� QRW�
DOZD\V�LGHQWLFDO�ZLWK WKH�YLVXDO�JHRPHWU\��,Q�PRVW�FDVHV��WKH�
µDXGLR� JHRPHWU\¶ LV� D� VLPSOLILHG� YHUVLRQ� RI� WKH� YLVXDO�
JHRPHWU\�
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)LJXUH���03(*�,�,PPHUVLYH�$XGLR�DUFKLWHFWXUH

$SSOLFDWLRQ�)LHOGV
6RPH�RI�WKH�HQYLVLRQHG�DSSOLFDWLRQ�ILHOGV�IRU�03(*�,�DUH�

� &RQIHUHQFLQJ��6RFLDO�95

� (GXWDLQPHQW

� (QWHUSULVH�VROXWLRQV��%�%�GLJLWDO�WZLQ��WUDLQLQJ�

� 9LUWXDO�PXVHXPV��DUW�SUHVHQWDWLRQV

� 0HGLFDO�VROXWLRQV

� ,PPHUVLYH�OLYH�SHUIRUPDQFH

)HDWXUHV�RI�03(*�,�,PPHUVLYH�$XGLR

)LJXUH��� 9LVXDO�DQG�DFRXVWLF�JHRPHWU\��)RU�WKH�DFRXVWLFDO�
UHQGHULQJ�QRW�DOO�GHWDLOV�RI�WKH�YLVXDO�UHQGHULQJ�DUH�

QHFHVVDU\�

)LJXUH��� 9LVXDO�DQG�DFRXVWLF�PDWHULDOV��(DFK�PHVK�IDFH�
FDQ�EH�GHILQHG�ZLWK DFRXVWLF�SURSHUWLHV��7KLV�DOORZV�WKH�

FDOFXODWLRQ�RI�UHIOHFWLRQV��FRXSOLQJ�EHWZHHQ�URRPV��DFRXVWLF�
WUDQVPLVVLRQ�WKURXJK�H�J�� FORVHG�GRRUV�DQG�RFFOXVLRQ�
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)LJXUH��� )LUVW�DQG�VHFRQG�RUGHU�HDUO\�UHIOHFWLRQV�IURP�
IRXU�VLQJHUV�WR�WKH�XVHU�OLVWHQHU�LQ�D�FKXUFK �WRS�YLHZ��

)LJXUH��� 2FFOXVLRQ�DQG�'LIIUDFWLRQ�DURXQG�D�UHG�EXV�LQ�DQ�
RXWGRRU�VFHQH �WRS�YLHZ���7KH�OLVWHQHU��EHKLQG�WKH�EXV�DW�WKH�

ERWWRP��FDQ�KHDU�WKH�GRZQWRZQ�GUXPPHU��WRS��YLD�
GLIIUDFWHG�VRXQG��GLIIUDFWLRQ�SDWKV�LQGLFDWHG�E\�SLQN�EHDPV�

)LJXUH��� 'LVWDQFH�DQG�'RSSOHU�HIIHFW�ZLWK�D�FDU�ZLWK�VLUHQ

)LJXUH��� 5DGLDWLRQ�FKDUDFWHULVWLFV�RI�D�ORXGVSHDNHU�LQ�D�
VLPXODWHG�VRXQGODE

)LJXUH��� )RXQWDLQ�LQ�SDUN�LV�DQ�H[DPSOH�RI�D�VSDWLDOO\�
H[WHQGHG�VRXQG�VRXUFH

$XJPHQWHG�5HDOLW\�6LPXODWLRQ
,Q� DQ� DXJPHQWHG� RU� PL[HG� UHDOLW\� VLPXODWLRQ�� WKH� OLVWHQHU�
SHUFHLYHV�WKH�UHDO�HQYLURQPHQW�SOXV�VRPH�DGGLWLRQDO�UHQGHUHG�
DXJPHQWHG�VRXQG�VRXUFHV��H�J�� RQOLQH�SDUWLFLSDWLQJ�SHUVRQV�LQ�
D� WHOHFRQIHUHQFH� RU� PXVLFDO� LQVWUXPHQWV� IRUPLQJ D� YLUWXDO�
RUFKHVWUD��7R�HPEHG�VXFK�VRXUFHV�FRQYLQFLQJO\�LQWR�WKH�UHDO�
URRP�� WKH�DFRXVWLFV�RI� WKH�XVHUµV� URRP�KDV� WR�EH� WDNHQ� LQWR�
DFFRXQW�� $� /LVWHQHU� 6SDFH� 'HVFULSWLRQ� )RUPDW� �/6')��
GHVFULEHV�WKH�URRP�SURSHUWLHV�ZLWK�GLPHQVLRQV��DFRXVWLFV�DQG�
DQFKRUV�

6WDQGDUGL]DWLRQ�7LPHOLQH�
7KH�VWDQGDUGL]DWLRQ�SURFHVV�IRU�03(*�,�VWDUWHG� LQ������E\�
VSHFLI\LQJ� DXGLR� IRU� YLUWXDO� DQG� DXJPHQWHG� UHDOLW\�
DSSOLFDWLRQV�DW�,62�03(*�$XGLR��7KLV�LQFOXGHG�GHYHORSPHQW�
VWHSV�

� 'HILQLWLRQ�RI�UHTXLUHPHQWV�

� 'HYHORSPHQW�RI�D�UHDO�WLPH�WHVWLQJ�SODWIRUP�LQ�95��
WKH�$XGLR�(YDOXDWLRQ�3ODWIRUP��$(3��

� 'HILQLWLRQ�RI�D�VSHFLILF�DXGLR�VFHQH�GHVFULSWLRQ��L�H��
WKH�(QFRGHU�,QSXW�)RUPDW��(,)��

� 5HVHDUFK�� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� D�
UHDO�WLPH�$9(�JHQHUDWRU�
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7KH�FRPSHWLWLYH�SKDVH�RI�WKH�VWDQGDUGL]DWLRQ�HQGHG�ZLWK�WKH�
VXFFHVVIXO�FRQFOXVLRQ�RI�WKH�03(*�,�&DOO�IRU�3URSRVDO��&I3�
WKDW� KDG� EHHQ� LVVXHG LQ� $SULO� ������ ,Q� -DQXDU\� ������ WKH�
FRPSHWLWLYH�HYDOXDWLRQ�GHWHUPLQHG�WKH�ZLQQHUV�RI�WKH�SURFHVV�
ZKR� WKHQ� IRUPHG� WKH� VR�FDOOHG� 03(*�,� $XGLR� 5HIHUHQFH�
0RGHO��50����,Q�WKH�SUHVHQW��VHFRQG� SKDVH�RI�WKH�03(*�,
VWDQGDUGL]DWLRQ�� IXUWKHU� WHFKQRORJ\� LPSURYLQJ� WKH�
SHUIRUPDQFH� RI� WKH� H[LVWLQJ� LPSOHPHQWDWLRQ� IURP� RWKHU�
SURSRQHQWV� LV� DGGHG EDVHG� RQ� WKH� 5HIHUHQFH� 0RGHO�
WHFKQRORJ\�� )RU� PRUH� GHWDLOV� DERXW� WKLV� SURFHVV�� WKH� &I3�
VHOHFWLRQ� DQG� OLVWHQLQJ� WHVW� UHVXOWV� VHH� >�@�� 7KH� HQYLVLRQHG�
VWDQGDUGL]DWLRQ�WLPHOLQH�IRU�03(*�,�LV�

� 2FWREHU� ����� &RPPLWWHH� 'UDIW� �&'��� HQG� RI�
WHFKQLFDO�GHYHORSPHQW

� -DQXDU\������ 'UDIW�,QWHUQDWLRQDO�6WDQGDUG��',6�

� $SULO������ YHULILFDWLRQV�WHVWV

� -XO\������ )LQDO�'UDIW�,QWHUQDWLRQDO�6WDQGDUG��)',6�

� 2FWREHU������ ,QWHUQDWLRQDO�6WDQGDUG��,6�

,Q� FRQWUDVW� WR� SURSULHWDU\� SURGXFWV DQG� V\VWHPV�� DXGLR�
VWDQGDUGV� LQ� JHQHUDO� SOD\� DQ� LPSRUWDQW� UROH� WR� HQVXUH� ORQJ�
WLPH� VWDELOLW\� DV� ZHOO� DV� LQWHURSHUDELOLW\� EHWZHHQ� GLIIHUHQW�
SURGXFWV� LPSOHPHQWLQJ� WKH�VDPH�VWDQGDUG��7KH\�HQVXUH� WKDW�
PHGLD�ZLOO�H[KLELW�D�ZHOO�GHILQHG�TXDOLW\��03(*�,�,PPHUVLYH�
$XGLR� DQG� 03(*�,� ,PPHUVLYH� 9LGHR� FRXOG� VHUYH� DV� D�
IXQGDPHQW� IRU� PHWDYHUVH� DSSOLFDWLRQV� DQG� WKHLU�
LQWHURSHUDELOLW\�

$FWXDO�LQIRUPDWLRQ WR�WKH�03(*�,�VWDQGDUGDUGL]DWLRQ DQG�
VRXQG�H[DPSOHV�FDQ�EH�IRXQG�KHUH��
KWWSV���ZZZ�LLV�IUDXQKRIHU�GH�GH�II�DPP�IRU�PSHJL�KWPO

$FNQRZOHGJHPHQWV
7KH� SUHVHQWHG� WHFKQLFDO� ZRUN� LV� WKH UHVXOW� RI� D� ODUJH�VFDOH�
WHDP HIIRUW�E\�(ULFVVRQ��)UDXQKRIHU�,,6�,QWHUQDWLRQDO�$XGLR�
/DERUDWRULHV (UODQJHQ�� DQG� 1RNLD�� $GGLWLRQDO� WHFKQRORJ\�
FRQWULEXWLRQV� FRPH� IURP 'ROE\� /DERUDWRULHV�� 3KLOLSV�� DQG�
4XDOFRPP�

/LWHUDWXUH
>�@� %ODXHUW�� -��� 6SDWLDO� +HDULQJ�� 7KH� 3V\FKRSK\VLFV� RI�

+XPDQ� 6RXQG� /RFDOL]DWLRQ�� �QG� HG�� ������ &DPEULGJH�
0DVVDFKXVHWWV��0,7�3UHVV�

>�@� 6LO]OH�� $��� *HQHUDWLRQ� RI� 4XDOLW\� 7D[RQRPLHV� IRU�
$XGLWRU\�9LUWXDO�(QYLURQPHQWV�E\�0HDQV�RI�6\VWHPDWLF�
([SHUW� 6XUYH\V�� ,QVWLWXW� I�U� .RPPXQLNDWLRQVDNXVWLN��
5XKU�8QLYHUVLWlW�%RFKXP��'RFWRUDO�'LVVHUWDWLRQ��������
$DFKHQ��6KDNHU�9HUODJ�

>�@� +HUUH�� -�� DQG� 6�� 'LVFK�� 03(*�,� ,PPHUVLYH� $XGLR� ±
5HIHUHQFH� 0RGHO� )RU� 7KH� 1HZ� 9LUWXDO� �� $XJPHQWHG�
5HDOLW\�$XGLR�6WDQGDUG��$FFHSWHG�IRU�SXEOLFDWLRQ� LQ�-��
$XGLR�(QJ��6RF��������
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