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7LP�0XUUD\�%URZQH��'L�0DLQVWRQH��
1LFN�%U\DQ�.LQQV�DQG�0DUN�'��
3OXPEOH\��4XHHQ�0DU\�8QLYHUVLW\�RI�
/RQGRQ��&HQWUH�IRU�'LJLWDO�0XVLF��
/RQGRQ��(���16��8�.��(�PDLO��
�WLP�PXUUD\EURZQH#HOHF�TPXO�DF�XN!��
�GLPDLQVWRQH#KRWPDLO�FRP!��
6HH��ZZZ�PLWSUHVVMRXUQDOV�RUJ�WRF�OHRQ�����!�
IRU�VXSSOHPHQWDO�ILOHV�DVVRFLDWHG�ZLWK�WKLV�LVVXH��

6XEPLWWHG����$SULO������

$EVWUDFW�
7KH�6HUHQGLSWLFKRUG�LV�D�ZHDUDEOH�LQVWUXPHQW��
UHVXOWLQJ�IURP�D�FROODERUDWLRQ�FURVVLQJ�IDVKLRQ��
WHFKQRORJ\��PXVLF�DQG�GDQFH��7KLV�SDSHU�UHIOHFWV�RQ�
WKH�FROODERUDWLYH�SURFHVV�DQG�KRZ�GHILQLQJ�ERWK�
FUHDWLYH�DQG�UHVHDUFK�UROHV�IRU�HDFK�SDUW\�OHG�WR�D�
VXFFHVVIXO�FUHDWLYH�SDUWQHUVKLS�EXLOW�RQ�PXWXDO�
UHVSHFW�DQG�RSHQ�FRPPXQLFDWLRQ��$IWHU�D�EULHI�
VQDSVKRW�RI�WKH�LQVWUXPHQW�LQ�SHUIRUPDQFH��WKH�
LQVWUXPHQW�LV�FRQVLGHUHG�ZLWKLQ�WKH�FRQWH[W�RI�
GDQFH�GULYHQ�LQWHUDFWLYH�PXVLF�V\VWHPV�IROORZHG�E\�
D�GLVFXVVLRQ�RQ�WKH�QDWXUH�RI�WKH�FROODERUDWLRQ�DQG�
LWV�LPSDFW�XSRQ�WKH�GHVLJQ�SURFHVV�DQG�ILQDO�SLHFH��

$V�WKH�OLJKWV�GLPPHG�EHIRUH�D�SDFNHG�
DXGLHQFH�RI�FRQIHUHQFH�JRHUV�LQ�WKH�DX�
GLWRULXP�RI�%HUNHOH\�$UW�0XVHXP��D�
ODUJH�EODFN�ER[�WRRN�FHQWUH�VWDJH��KDORHG�
ZLWK�OLJKW�IURP�DERYH��'DQFHU�+HLGL�
%XHKOHU�VXEVHTXHQWO\�DSSHDUHG�RQVWDJH��
DQG�ZLWK�DQ�DLU�RI�PLVFKLHYRXV�FXULRVLW\�
SURFHHGHG�WR�RSHQ�WKH�VROLWDU\�FRQWDLQHU��
2QH�E\�RQH�VKH�H[WUDFWHG�WKH�UHG�PRGX�
ODU�HOHPHQWV�WKDW�PDNH�XS�WKH�
6HUHQGLSWLFKRUG��$V�VKH�OLEHUDWHG�WKH�
FXUYDFHRXV�OHDWKHU�KHDGSLHFH�IURP�WKH�
ER[�WKH�DXGLHQFH�EHFDPH�DZDUH�RI�WKH�
OLQN�EHWZHHQ�KHU�PDQLSXODWLRQ�RI�WKH�
REMHFW�DQG�VKDUGV�RI�VRXQG�ILOOLQJ�WKH�
DXGLWRULXP���,QWULJXHG�E\�KHU�QHZIRXQG�
LQIOXHQFH��VKH�WKHQ�LQYHVWLJDWHG�HDFK�
FRPSRQHQW�RQ�DQG�DURXQG�WKH�ERG\��
UHOHDVLQJ�ULEERQV�RI�VRXQG�ZLWK�HYHU\�
PRYH��:KHQ�VKH�DOORZHG�WKH�LQVWUXPHQW�
WR�VOLS�RYHU�KHU�VKRXOGHUV��VKH�H[SHUL�
HQFHG�LWV�SRZHU�DQG�LWV�SRVVHVVLYH�QDWXUH�
WKURXJK�WR�D�YRFLIHURXV�FOLPD[��5HDOL]LQJ�
LWV�VHHPLQJO\�LUUHVLVWLEOH�GRPLQDWLRQ�VKH�
WRUH�LW�RII�KHU�ERG\��KXUOLQJ�LW�LQWR�WKH�
ER[��7KH�6HUHQGLSWLFKRUG��QRZ�WUDQTXLO��
VHHPHG�HQWLFLQJ�RQFH�PRUH�EXW�+HLGL�
UHVLVWHG��VHDOLQJ�WKH�ER[�IURP�ZKLFK�LW�
FDPH�
7KH�6HUHQGLSWLFKRUG��)LJ�����LV�D�

ZHDUDEOH�PXVLFDO�LQVWUXPHQW�GHVLJQHG�WR�
HQWLFH�WKH�XVHU�WR�H[SORUH�D�VRXQGVFDSH�
WKURXJK�WRXFK�DQG�PRYHPHQW�>�@��,W�LV�
WKH�UHVXOW�RI�D�FURVV�GLVFLSOLQDU\�FROODER�
UDWLRQ�EHWZHHQ�0DLQVWRQH��DQ�DUWLVW�ZKR�
FRPELQHV�WHFKQRORJ\��IDVKLRQ�DQG�SHU�

IRUPDQFH��DQG�0XUUD\�%URZQH��D�3K'�
FDQGLGDWH�LQYHVWLJDWLQJ�WKH�XVH�RI�QDUUD�
WLYH�ZLWKLQ�LQWHUDFWLYH�PXVLF�V\VWHPV���
3HUIRUPDQFHV�LQFRUSRUDWLQJ�JHQHUDWLYH�

VRQLF�LQWHUSUHWDWLRQ�RI�GDQFH�KDYH�EHHQ�
XQGHUWDNHQ�ZLWK�D�QXPEHU�RI�GLIIHUHQW�
WHFKQLTXHV�DQG�PRWLYDWLRQV��&DPXUUL�HW�
DO��>�@�GHYHORSHG�D�SODWIRUP�ZKLFK�XVHV�D�
FDPHUD�WR�LQWHUSUHW�D�GDQFHU¶V�JHVWXUHV��
VKDSH�DQG�HPRWLRQDO�LQWHQWLRQ��'LIIHUHQW�
PDSSLQJV�ZHUH�GHYHORSHG�DORQJVLGH�
GDQFHUV�DQG�FRPSRVHUV�LQ�D�VXPPHU�
ZRUNVKRS�IRU�D�FRQFHUW�FRPELQLQJ�PXVL�
FLDQV��GDQFHUV�DQG�JHQHUDWLYH�VRXQG��$V�
DQ�DOWHUQDWLYH�WR�FRPSXWHU�YLVLRQ��ZLUH�
OHVV�PRWLRQ�VHQVRUV�KDYH�EHHQ�XVHG�LQ�
V\VWHPV�VXFK�DV�>�@�DQG�6HQVHPEOH�>�@��D�
PXOWL�XVHU�V\VWHP�GUDZLQJ�RQ�FRUUHOD�
WLRQV�RI�PRYHPHQW�EHWZHHQ�GDQFHUV��
:RUN�SURGXFHG�IRU�WKHVH�V\VWHPV�LV�

RIWHQ�GULYHQ�E\�D�GHVLUH�WR�GHPRQVWUDWH�
WKH�SRVVLELOLWLHV�RI�D�VHQVLQJ�WHFKQRORJ\�
�H�J��>�@���,Q�FRQWUDVW��WKLV�SURMHFW�GUHZ�
RQ�FXUUHQW�UHVHDUFK�LQWR�GLIIHUHQW�FRQ�
FHSWXDO�DSSURDFKHV�WR�LQWHUDFWLYH�PXVLF�
V\VWHPV�ZLWK�DQ�DLP�WR�H[SORUH�LWV�SRVVL�
ELOLWLHV�ZLWKLQ�FXUUHQW�DUWLVWLF�SUDFWLFH��
&RQVHTXHQWO\��GHYHORSPHQW�ZDV�DUW�OHG�
UDWKHU�WKDQ�WHFKQRORJ\�OHG�>�����@�LQ�WKDW�
WHFKQRORJ\�ZDV�GHYHORSHG�WR�VDWLVI\�
DUWLVWLF�JRDOV�UDWKHU�WKDQ�DUW�GHYHORSHG�WR�
H[SORUH�QHZ�VHQVLQJ�PHWKRGV��

7KH�&ROODERUDWLYH�3URFHVV�
7KH�LQLWLDO�SXUSRVH�RI�WKLV�FROODERUDWLRQ�
ZDV�ERWK�WR�IXUWKHU�DUWLVWLF�SUDFWLFH�DQG�
WR�WUDQVIHU�NQRZOHGJH�EHWZHHQ�GLIIHUHQW�
ILHOGV��+RZHYHU��E\�QRW�DGKHULQJ�WR�WKH�
WUDGLWLRQDO�UROHV�DSSRUWLRQHG�WR�DUWLVW�DQG�
UHVHDUFKHU��VRPH�RI�WKH�FRPPRQ�SLWIDOOV�
RI�DQ�DUWLVW�DVVLVWDQW�UHODWLRQVKLS�>�����@�
ZHUH�DYRLGHG��)URP�WKH�RXWVHW��
0DLQVWRQH¶V�H[WHQVLYH�EDFNJURXQG�RI�
VFXOSWXUDO��WDFWLOH�DQG�LQWHUDFWLYH�ZRUN�

DQG�0XUUD\�%URZQH¶V�LQ�VRXQG�LQVWDOOD�
WLRQ�OHG�WR�GLVWLQFW�FUHDWLYH�UROHV�RYHUVHH�
LQJ�WKH�VFXOSWXUDO�DQG�VRQLF�DVSHFWV�RI�
WKH�ZRUN��6LPLODUO\��KDYLQJ�VSHQW�D�QXP�
EHU�RI�\HDUV�LQ�D�UHVHDUFK�HQYLURQPHQW�
FRPELQLQJ�DUW�DQG�WHFKQRORJ\��
0DLQVWRQH¶V�UROH�LV�RI�UHVHDUFKHU�DV�ZHOO�
DV�DUWLVW��&RQVHTXHQWO\��HDFK�SDUW\�WRRN�
JUHDW�LQWHUHVW�LQ�WKH�RWKHU¶V�ZRUN��GHVLU�
LQJ�WR�OHDUQ�KRZ�LW�PD\�SOD\�D�SDUW�LQ�
IXWXUH�ZRUN��
(DUO\�FRPPXQLFDWLRQ�EHWZHHQ�WKH�FRO�

ODERUDWRUV�FKLHIO\�IRFXVHG�RQ�KRZ�HDFK�
RWKHU¶V�LGHDV�UHODWHG��WHFKQLFDO�IHDVLELOLW\�
DQG�LQGLFDWLRQV�RI�SUHIHUHQFH�DPRQJ�
GHYHORSLQJ�WKHPHV��DOORZLQJ�DQ�XQGHU�
VWDQGLQJ�RI�WKH�LVVXHV�DQG�SRVVLELOLWLHV�WR�
GHYHORS�RSHQO\��:KHUH�WKHVH�DUHDV�
PHW²FRQFHSWXDO�GHYHORSPHQW�DQG�LQWHU�
DFWLRQ�GHVLJQ²D�JUHDWHU�DPRXQW�RI�FRO�
ODERUDWLYH�EUDLQVWRUPLQJ�WRRN�SODFH��ZLWK�
WKH�DUWLVW�VXJJHVWLQJ�KRZ�SK\VLFDO�FRP�
SRQHQWV�PLJKW�VRXQG�DQG�WKH�UHVHDUFKHU�
KRZ�VRXQGV�PLJKW�EH�LQYRNHG��
$V�LQ�DQ\�DUWLVWLF�SURMHFW��LGHDV�ZHUH�

RIWHQ�SXUVXHG�RU�GURSSHG�EDVHG�RQ�LQWXL�
WLRQ�LQIRUPHG�E\�SDVW�H[SHULHQFH�DQG�
SHUVRQDO�REMHFWLYHV�DQG�WDVWHV��:KLOVW�QRW�
EORFNLQJ�WKLV�SURFHVV��FROODERUDWLQJ�
VKDSHG�LW�E\�UHTXLULQJ�GHFLVLRQV�WR�EH�
H[SOLFLWO\�MXVWLILHG��HQIRUFLQJ�D�IRUP�RI�
LQWHOOHFWXDO�ULJRXU��

'HYHORSLQJ�WKH�&RQFHSW�
0XUUD\�%URZQH�FDPH�WR�WKH�SURMHFW�DLP�
LQJ�WR�DSSO\�KLV�UHVHDUFK�RQ�WKH�SODFH�RI�
QDUUDWLYH��L�H��PDFURVFRSLF�VWUXFWXUH��
ZLWKLQ�LQWHUDFWLYH�PXVLF�V\VWHPV��KRZ�
FDQ�D�FRPSRVHU�ERWK�GHYHORS�PXVLFDO�
LGHDV�DQG�SURYLGH�LQWHUDFWLRQDO�IUHHGRP"�
7KH�HQWLFLQJ�DQG�SURYRNLQJ�QDWXUH�RI�
0DLQVWRQH¶V�ZRUN�RIIHUHG�SRWHQWLDO�WR�
DGGUHVV�WKLV�GLFKRWRP\�E\�FRD[LQJ�D�
OLVWHQHU�WKURXJK�D�FDQRQLFDO�QDUUDWLYH��

)LJ�����+HLGL�%XHKOHU�ZLWK�WKH�6HUHQGLSWLFKRUG�DW�WKH�$&0�&UHDWLYLW\�	�&RJQLWLRQ�&RQ�
IHUHQFH����������'L�0DLQVWRQH�DQG�7LP�0XUUD\�%URZQH��3KRWR��'HLUGUH�0F&DUWK\���
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0DLQVWRQH�DUULYHG�ZLWK�D�VHULHV�RI�
FRQFHSWV�UHIHUHQFLQJ�VRXQG��H[SORUDWRU\�
PRYHPHQW�DQG�FRQQHFWLRQ�ZLWKLQ�SXEOLF�
VSDFH��)LJ������D�GLUHFW�UHVSRQVH�WR�KHU�
FXUUHQW�ZRUN�LQ�1HZ�<RUN��$V�WKH�FRO�
ODERUDWLRQ�GHYHORSHG�WKHVH�WKHPHV�ILO�
WHUHG��IRFXVLQJ�RQ�WKH�VHQVH�RI�PRYH�
PHQW��QDUUDWLYH�DQG�VRXQG��%RWK�SDUWLHV�
VKDUHG�D�IDVFLQDWLRQ�ZLWK�QDUUDWLYH��
0DLQVWRQH�XVHV�VWRU\�WR�GHYHORS�D�SK\VL�
FDO�DUFKLWHFWXUH�DURXQG�WKH�ERG\�DV�ZHOO�
DV�WR�FUHDWH�SRWHQWLDO�IRU�LQWHUDFWLYH�VFH�
QDULRV��ZKLFK�FRPSOHPHQWHG�0XUUD\�
%URZQH¶V�UHVHDUFK�RQ�WKH�SODFH�RI�QDUUD�
WLYH�ZKHQ�D�VRXQGVFDSH�LV�H[SORUHG�LQ�D�
QRQ�OLQHDU�IDVKLRQ��
7KH�ILUVW�PRQWK�RI�WKH�FROODERUDWLRQ�

WRRN�SODFH�ZLWK�0DLQVWRQH�LQ�1HZ�<RUN�
DQG�0XUUD\�%URZQH�LQ�/RQGRQ�WKURXJK�
6N\SH�DQG�µ3RZHU3RLQW�SLQJ�SRQJ¶²D�
YLUWXDO�VNHWFKSDG�HPDLOHG�EDFN�DQG�IRUWK��
.H\�ZRUGV�OLNH�QDUUDWLYH� H[SORUDWLRQ�DQG�
VSDFH�ZRXOG�UHVRQDWH�ZLWK�ERWK�SDUWLHV��
VXJJHVWLQJ�ZKHUH�WKH�WZR�GLVFLSOLQHV�
PLJKW�FRQYHUJH��'HYHORSLQJ�DQ�XQGHUO\�
LQJ�FRQFHSW�LQ�WHUPV�RI�ERWK�DUWLVWLF�DQG�
UHVHDUFK�DPELWLRQV�DOORZHG�ERWK�RI�WKHVH�
DVSHFWV�WR�LQIRUP�HDFK�RWKHU��)RU�H[DPSOH��
WKH�QHHG�IRU�DQ�LQVWUXPHQW�WR�EH�SUHGLFWD�
EOH�>�@�FRXSOHG�ZLWK�WKH�GHVLUH�IRU�VHUHQ�
GLSLWRXV�H[SORUDWLRQ�VXJJHVWHG�D�UHODWLRQ�
VKLS�EHWZHHQ�XVHU�DQG�LQVWUXPHQW�DNLQ�WR�
FROODERUDWLYH�LPSURYLVDWLRQ��7KLV�OHG�WR�
WKH�LQVWUXPHQW�EHLQJ�WKRXJKW�RI�DV�D�FKDU�
DFWHU�ZLWK�SHUVRQDOLW\�WUDLWV�OLNH�XQUH�
VWUDLQDEOH��SOD\IXO� LOOXVLYH��ZKLFK�LQ�
IRUPHG�DVSHFWV�RI�WKH�GHVLJQ�VXFK�DV�WKH�
DPELJXRXV�VKDSH�RU�WKH�µDQLPDOLVWLF¶�DX�
GLR�HIIHFW�DSSOLHG�WR�WKH�VZLQJ�RI�WKH�
WUXQN��,W�DOVR�OHG�WR�GLIIHUHQW�PRRGV�EHLQJ�
GHILQHG�WKURXJK�VRXQG�DQG�PRYHPHQW�DQG�
XVHG�WR�FRQVWUXFW�D�VWRU\�EHWZHHQ�µSLR�
QHHU¶��RXU�XVHU��DQG�REMHFW��
&RQFXUUHQWO\��WHFKQLFDO�UHVWULFWLRQV�

ZHUH�FRQVLGHUHG�DQG�LQIRUPHG�E\�WKH�
GHYHORSLQJ�FRQFHSW��$�YLVLRQ�RI�VHUHQ�
GLSLWRXV�H[SORUDWLRQ�PDGH�WHFKQRORJ\�
RYHUO\�VHQVLWLYH�WR�HQYLURQPHQWDO�IDFWRUV�
�H�J��FRPSXWHU�YLVLRQ��OHVV�DSSHDOLQJ��
)XUWKHUPRUH��WKH�FKDUDFWHUL]DWLRQ�RI�WKH�
LQVWUXPHQW�VXJJHVWHG�SRWHQWLDO�IRU�GLD�
ORJLFDO�LQWHUDFWLRQ��ZKLFK�VHHPHG�PRUH�
VXLWHG�WR�D�SK\VLFDO�REMHFW�WKDW�FRQQHFWHG�
ZLWK�WKH�ERG\�DV�WKH�RULJLQ�RI�WKH�VRXQG��

'HVLJQ�DQG�&RQVWUXFWLRQ�
%RWK�REMHFW�DQG�VRIWZDUH�ZHUH�FRQ�
VWUXFWHG�VLPXOWDQHRXVO\�LQ�FORVH�FROODER�
UDWLRQ�DQG�VPDOO�LWHUDWLRQV��.HHSLQJ�ZLWK�
WKH�WKHPH�RI�VHUHQGLSLW\��WKHUH�ZDV�WKH�
DVSLUDWLRQ�WKDW�WKH�LQVWUXPHQW�PLJKW�EH�
XVHG�LQ�ZD\V�EH\RQG�LWV�FUHDWRUV¶�LQWHQ�
WLRQV��ZKLFK�UHTXLUHG�WKH�LQWHUDFWLRQ�
GHVLJQ�WR�EH�DV�XQSUHVFULSWLYH�DV�SRVVL�

EOH��7KLV�UHTXLUHG�LW�WR�EH�LQWXLWLYH��D�
GHPDQG�WDFNOHG�WKURXJK�HPERGLHG�PHWD�
SKRUV²PHWDSKRUV�RI�LQWHUDFWLRQ�DV�DQ�
H[WHQVLRQ�RI�QRUPDO�OLIH�>�@²FUHDWHG�
WKURXJK ERG\�FHQWULF�GHYHORSPHQW��
7KLV�DSSURDFK�WR�FUHDWLQJ�LQWHUDFWLYH�

DUW�GHYHORSHG�WKURXJK�0DLQVWRQH¶V�SUH�
YLRXV�ZRUN�6KDUHZHDU�>�@��D�SLHFH�ZKLFK�
HYROYHG�WKURXJK�FUHDWLQJ�PRGXODU�FRP�
SRQHQWV�DQG�REVHUYLQJ�KRZ�RWKHUV�XVHG�
WKHP��%\�NHHSLQJ�GHVLJQV�RSHQ�HQGHG��
XVHUV�DUH�HQFRXUDJHG�WR�IROORZ�WKHLU�LQWX�
LWLRQ��ZKLFK�WKH�DUWLVW�PD\�REVHUYH�DQG�
OHDUQ�IURP�DV�WKH�ZRUN�HYROYHV��
7KH�6HUHQGLSWLFKRUG�ZDV�FUHDWHG�

DURXQG�WKH�ERG\��JXLGHG�E\�KRZ�LWV�
ZHDUHU IHOW�LW�VKRXOG�IHHO�DQG�VRXQG�ZKHQ�
PRYHG�DQG�ZKDW�IXUWKHU�PRYHPHQWV�LW�
VKRXOG�UHVSRQG�WR��7KH�ZHDUHU�ZDV�LQIOX�
HQFHG�E\�WKH�FXUUHQW�VKDSH�DQG�VRXQGV�RI�
WKH�LQVWUXPHQW��7KLV�IHHGEDFN�DOORZHG�
WKH�DHVWKHWLF�WR�HYROYH�WKURXJK�VKRUW�
LWHUDWLRQV�RI�GHYHORS�DQG�WHVW��7KXV��WKH�
VKDSH�ZDV�GHILQHG�WKURXJK�PRYHPHQW��
7KH�PDSSLQJ�IURP�PRYHPHQW�WR�VRXQG�

GHYHORSHG�VLPLODUO\�ZLWK�D�PRUH�FRPSOH[�
PHWDSKRU�RI�H[SORULQJ�D�µVSDFH�RI�FRQ�
FHSWV¶�EHLQJ�VXFFHVVLYHO\�VLPSOLILHG�WR�
RQH�RI�PRYLQJ�LQWR�VRXQGV�>�@��7KLV�UH�
VXOWHG�LQ�OHVV�FRQWURO�RYHU�WKH�RUJDQL]D�
WLRQ�RI�VRXQGV��+RZHYHU��WKH�LQVWUXPHQW¶V�
VKDSH�DQG�SK\VLFDO�UHVSRQVH�VXJJHVWHG�
IXUWKHU�IRUPV�RI�LQWHUDFWLRQ��GHWDFKDEOH�
SRGV�WKDW�FRXOG�DWWDFK�WR�SDUWV�RI�WKH�ERG\�
DQG�DQ�RYHUODLG�HIIHFW�FRQWUROOHG�E\�WKH�
QDWXUDO�VZLQJ�RI�WKH�µWUXQN¶��VHH�)LJ������
$W�WKH�ILUVW�RSSRUWXQLW\�DQ�RSHQ�ZRUN�

VKRS�ZDV�KHOG�ZKHUH�YLVLWRUV�FRXOG�SOD\�
DQG�H[SHULPHQW�ZLWK�WKH�6HUHQGLSWLFKRUG�
DV�SDUW�RI�/RQGRQ¶V�,QVLGH�2XW�IHVWLYDO��
7LPH�FRQVWUDLQWV�PHDQW�WKH�LQVWUXPHQW�
ZDV�VKRZQ�ZLWK�WKH�XSKROVWHU\�KDOI�
FRPSOHWH�DQG�VXEMHFW�WR�µOLYH�GHEXJ�

JLQJ�¶�%XW�D�EHQHILW�RI�WKLV�LQIRUPDO�SXE�
OLF�RXWLQJ�ZDV�DQ�DWPRVSKHUH�RI�µZRUN�LQ�
SURJUHVV�¶�HQFRXUDJLQJ�FRQVWUXFWLYH�DQG�
HQWKXVLDVWLF�IHHGEDFN�IURP�WKRVH�SUHVHQW��
2EVHUYDWLRQ�DQG�GLVFXVVLRQ�UHYHDOHG�WKDW�
WKH�QHZ�PDSSLQJ�VWUDWHJ\�HPERGLHG�D�
PHWDSKRU�RI�KLWWLQJ�SHUFXVVLYH�REMHFWV��
7KLV�IHG�EDFN�LQWR�WKH�VRXQG�GHVLJQ��
VRXQGV�µKLW�KDUGHU¶�VKRXOG�EH�ORXGHU��
0RVW�HQOLJKWHQLQJ��KRZHYHU��ZDV�RE�

VHUYLQJ�WKH�LQVWUXPHQW�LQ�WKH�KDQGV�RI�D�
FRQWHPSRUDU\�GDQFHU��ZKRVH�LQVWDQW�
FRQQHFWLRQ�VKRZHG�WKH�SLHFH�ZDV�XQ�
TXHVWLRQDEO\�IRU�GDQFHUV��7KLV�JUHDWO\�
LQIOXHQFHG�VXEVHTXHQW�GHYHORSPHQW�DQG�
WKH�QDWXUH�RI�WKH�ILQDO�SHUIRUPDQFH��

&RQFOXVLRQ
7KH�FUHDWLRQ�RI�WKH�6HUHQGLSWLFKRUG�ZDV�
HQKDQFHG�E\�ERWK�FROODERUDWRUV�KDYLQJ�
GLVWLQFW�FUHDWLYH�DQG�WHFKQLFDO�UROHV��
(DFK�WRRN�OHDGHUVKLS�RYHU�WKHLU�VSHFLDOLVW�
GRPDLQ��ZLWK�FRQFHSWXDO�FRKHUHQF\�
PDLQWDLQHG�WKURXJK�VKRUW�GHYHORSPHQW�
F\FOHV��
7KLV�GHVLJQ�SURFHVV�ZDV�HQKDQFHG�E\�

D�VKRUW�GHDGOLQH�ZKLFK�EURXJKW�ERWK�D�
FODULW\�RI�YLVLRQ²VRPHWLPHV�FORXGHG�LQ�
ORQJHU�UHVHDUFK�SURMHFWV²DQG�WKH�DOLJQ�
PHQW�RI�HDFK�HOHPHQW�WKDW�PDGH�XS�WKH�
FUHDWLYH�SURFHVV��PHDQLQJ�WKDW�ERWK�GH�
VLJQ�DQG�WHFKQLFDO�LVVXHV�ZHUH�DGGUHVVHG�
DW�HYHU\�VWDJH�RI�GHYHORSPHQW��
5HIHUHQFHV�DQG�1RWHV�
���&RPPLVVLRQHG�E\�WKH�&HQWUH�IRU�'LJLWDO�0XVLF�
JUDQW�(365&�(3�(���������IRU�WKH�$&0�&	&�
&RQIHUHQFH�������SURGXFHG�E\�%LJ'RJ�,QWHUDFWLYH��
VXSSRUWHG�E\�WKH�,QWHUDFWLRQDO�6RXQG�DQG�0XVLF�
*URXS�DQG�DQ�(365&�'RFWRUDO�7UDLQLQJ�$FFRXQW��
7KDQNV�WR�5DFKHO�/DPE��-XG\�=KDQJ��6WDFH\�*UDQW�
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