
��������������$0 $QGURLG��RSHUDWLQJ�V\VWHP����:LNLSHGLD

KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�$QGURLGB�RSHUDWLQJBV\VWHP� ����

$QGURLG

6FUHHQVKRW

$QGURLG����KRPH�VFUHHQ�ZLWK�3L[HO
/DXQFKHU

'HYHORSHU 9DULRXV��PRVWO\
*RRJOH�DQG�WKH
2SHQ�+DQGVHW
$OOLDQFH�

:ULWWHQ�LQ -DYD��8,���&
�FRUH���&���DQG
RWKHUV>�@

26�IDPLO\ 8QL[�OLNH
�PRGLÀHG�/LQX[
NHUQHO�

:RUNLQJ�VWDWH &XUUHQW

6RXUFH�PRGHO 2SHQ�VRXUFH
�PRVW�GHYLFHV
LQFOXGH
SURSULHWDU\
FRPSRQHQWV�
VXFK�DV�*RRJOH
3OD\�

,QLWLDO�UHOHDVH 6HSWHPEHU¬���
����>�@

$QGURLG��RSHUDWLQJ�V\VWHP�

$QGURLG�LV�D�PRELOH�RSHUDWLQJ�V\VWHP�EDVHG�RQ�D�PRGLILHG�YHUVLRQ�RI�WKH�/LQX[�NHUQHO�DQG
RWKHU� RSHQ� VRXUFH� VRIWZDUH�� GHVLJQHG� SULPDULO\� IRU� WRXFKVFUHHQ� PRELOH� GHYLFHV� VXFK� DV
VPDUWSKRQHV�DQG�WDEOHWV��$QGURLG�LV�GHYHORSHG�E\�D�FRQVRUWLXP�RI�GHYHORSHUV�NQRZQ�DV�WKH
2SHQ� +DQGVHW� $OOLDQFH� DQG� FRPPHUFLDOO\� VSRQVRUHG� E\� *RRJOH�� ,W� ZDV� XQYHLOHG� LQ
1RYHPEHU�������ZLWK�WKH�ILUVW�FRPPHUFLDO�$QGURLG�GHYLFH��WKH�+7&�'UHDP��EHLQJ�ODXQFKHG
LQ�6HSWHPEHU������

0RVW�YHUVLRQV�RI�$QGURLG�DUH�SURSULHWDU\��7KH�FRUH�FRPSRQHQWV�DUH�WDNHQ�IURP�WKH�$QGURLG
2SHQ� 6RXUFH� 3URMHFW� �$263��� ZKLFK� LV� IUHH� DQG� RSHQ�VRXUFH� VRIWZDUH� �)266�� SULPDULO\
OLFHQVHG�XQGHU�WKH�$SDFKH�/LFHQVH��:KHQ�$QGURLG�LV�LQVWDOOHG�RQ�GHYLFHV��DELOLW\�WR�PRGLI\
WKH�RWKHUZLVH�)266�VRIWZDUH�LV�XVXDOO\�UHVWULFWHG��HLWKHU�E\�QRW�SURYLGLQJ�WKH�FRUUHVSRQGLQJ
VRXUFH�FRGH�RU�SUHYHQWLQJ�UHLQVWDOODWLRQ�WKURXJK�WHFKQLFDO�PHDVXUHV��UHQGHULQJ�WKH�LQVWDOOHG
YHUVLRQ� SURSULHWDU\��0RVW� $QGURLG� GHYLFHV� VKLS�ZLWK� DGGLWLRQDO� SURSULHWDU\� VRIWZDUH� SUH�
LQVWDOOHG�>��@�PRVW�QRWDEO\�*RRJOH�0RELOH�6HUYLFHV��*06�>��@�ZKLFK�LQFOXGHV�FRUH�DSSV�VXFK
DV�*RRJOH�&KURPH��WKH�GLJLWDO�GLVWULEXWLRQ�SODWIRUP�*RRJOH�3OD\��DQG�DVVRFLDWHG�*RRJOH�3OD\
6HUYLFHV�GHYHORSPHQW�SODWIRUP�

2YHU� ��� SHUFHQW� RI� $QGURLG� VPDUWSKRQHV� UXQ� *RRJOH
V� HFRV\VWHP�� VRPH� ZLWK� YHQGRU�
FXVWRPL]HG� XVHU� LQWHUIDFH� DQG� VRIWZDUH� VXLWH�� VXFK� DV� 7RXFK:L]� DQG� ODWHU� 2QH� 8,� E\
6DPVXQJ�� DQG�+7&� 6HQVH�>��@� &RPSHWLQJ� $QGURLG� HFRV\VWHPV� DQG� IRUNV� LQFOXGH� )LUH� 26
�GHYHORSHG� E\� $PD]RQ��� +DUPRQ\26� E\� +XDZHL� RU� FXVWRP� 520� VXFK� DV� /LQHDJH26�
+RZHYHU��WKH��$QGURLG��QDPH�DQG�ORJR�DUH�WUDGHPDUNV�RI�*RRJOH�ZKLFK�LPSRVHV�VWDQGDUGV
WR� UHVWULFW� WKH� XVH� RI� $QGURLG� EUDQGLQJ� E\� �XQFHUWLILHG�� GHYLFHV� RXWVLGH� WKHLU
HFRV\VWHP�>��@>��@

7KH� VRXUFH� FRGH� KDV� EHHQ� XVHG� WR� GHYHORS� YDULDQWV� RI� $QGURLG� RQ� D� UDQJH� RI� RWKHU
HOHFWURQLFV��VXFK�DV�JDPH�FRQVROHV��GLJLWDO�FDPHUDV��SRUWDEOH�PHGLD�SOD\HUV��3&V��HDFK�ZLWK�D
VSHFLDOL]HG�XVHU�LQWHUIDFH��6RPH�ZHOO�NQRZQ�GHULYDWLYHV�LQFOXGH�$QGURLG�79�IRU�WHOHYLVLRQV
DQG�:HDU� 26� IRU� ZHDUDEOHV�� ERWK� GHYHORSHG� E\� *RRJOH�� 6RIWZDUH� SDFNDJHV� RQ� $QGURLG�
ZKLFK�XVH�WKH�$3.�IRUPDW��DUH�JHQHUDOO\�GLVWULEXWHG�WKURXJK�SURSULHWDU\�DSSOLFDWLRQ�VWRUHV
OLNH� *RRJOH� 3OD\� 6WRUH�� $PD]RQ� $SSVWRUH� �LQFOXGLQJ� IRU� :LQGRZV� ����� 6DPVXQJ� *DOD[\
6WRUH��+XDZHL�$SS*DOOHU\��&DIH�%D]DDU��DQG�*HW-DU��RU�RSHQ�VRXUFH�SODWIRUPV�OLNH�$SWRLGH
RU�)�'URLG�

$QGURLG�KDV�EHHQ�WKH�EHVW�VHOOLQJ�26�ZRUOGZLGH�RQ�VPDUWSKRQHV�VLQFH������DQG�RQ�WDEOHWV
VLQFH� ������ $V� RI� 0D\ɾ ������ LW� KDV� RYHU� WKUHH� ELOOLRQ� PRQWKO\� DFWLYH� XVHUV�� WKH� ODUJHVW
LQVWDOOHG�EDVH�RI� DQ\�RSHUDWLQJ� V\VWHP�>��@� DQG� DV� RI� -DQXDU\ɾ������ WKH�*RRJOH�3OD\�6WRUH
IHDWXUHV� RYHU� �ɾ PLOOLRQ� DSSV�>��@� $QGURLG� ���� UHOHDVHG� RQ� 2FWREHU� ��� ������ LV� WKH� ODWHVW
YHUVLRQ�>�@
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0LQHU��1LFN�6HDUV��DQG�&KULV�:KLWH�>��@>��@�5XELQ�GHVFULEHG�WKH�$QGURLG�SURMHFW�DV�KDYLQJ
�WUHPHQGRXV� SRWHQWLDO� LQ� GHYHORSLQJ� VPDUWHU� PRELOH� GHYLFHV� WKDW� DUH� PRUH� DZDUH� RI� LWV
RZQHU
V�ORFDWLRQ�DQG�SUHIHUHQFHV��>��@�7KH�HDUO\�LQWHQWLRQV�RI�WKH�FRPSDQ\�ZHUH�WR�GHYHORS
DQ� DGYDQFHG� RSHUDWLQJ� V\VWHP� IRU� GLJLWDO� FDPHUDV�� DQG� WKLV� ZDV� WKH� EDVLV� RI� LWV� SLWFK� WR
LQYHVWRUV�LQ�$SULO������>��@�7KH�FRPSDQ\�WKHQ�GHFLGHG�WKDW�WKH�PDUNHW�IRU�FDPHUDV�ZDV�QRW
ODUJH�HQRXJK�IRU�LWV�JRDOV��DQG�ILYH�PRQWKV�ODWHU�LW�KDG�GLYHUWHG�LWV�HIIRUWV�DQG�ZDV�SLWFKLQJ
$QGURLG�DV�D�KDQGVHW�RSHUDWLQJ�V\VWHP�WKDW�ZRXOG� ULYDO�6\PELDQ�DQG�0LFURVRIW�:LQGRZV
0RELOH�>��@>��@

5XELQ�KDG�GLIILFXOW\�DWWUDFWLQJ�LQYHVWRUV�HDUO\�RQ��DQG�$QGURLG�ZDV�IDFLQJ�HYLFWLRQ�IURP�LWV
RIILFH� VSDFH�� 6WHYH�3HUOPDQ�� D� FORVH� IULHQG� RI� 5XELQ�� EURXJKW� KLP� �������� LQ� FDVK� LQ� DQ
HQYHORSH�� DQG� VKRUWO\� WKHUHDIWHU� ZLUHG� DQ� XQGLVFORVHG� DPRXQW� DV� VHHG� IXQGLQJ�� 3HUOPDQ
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,Q�������5XELQ�WULHG�WR�QHJRWLDWH�GHDOV�ZLWK�6DPVXQJ>��@�DQG�+7&�>��@�6KRUWO\�DIWHUZDUGV�
*RRJOH�DFTXLUHG�WKH�FRPSDQ\�LQ�-XO\�RI�WKDW�\HDU�IRU�DW�OHDVW����ɾPLOOLRQ�>��@>��@�WKLV�ZDV
*RRJOH
V� �EHVW� GHDO� HYHU�� DFFRUGLQJ� WR� *RRJOH
V� WKHQ�YLFH� SUHVLGHQW� RI� FRUSRUDWH
GHYHORSPHQW�� 'DYLG� /DZHH�� LQ� �����>��@� $QGURLG
V� NH\� HPSOR\HHV�� LQFOXGLQJ� 5XELQ�
0LQHU�� 6HDUV�� DQG�:KLWH�� MRLQHG� *RRJOH� DV� SDUW� RI� WKH� DFTXLVLWLRQ�>��@� 1RW� PXFK� ZDV
NQRZQ�DERXW�WKH�VHFUHWLYH�$QGURLG�,QF��DW�WKH�WLPH��ZLWK�WKH�FRPSDQ\�KDYLQJ�SURYLGHG
IHZ�GHWDLOV�RWKHU�WKDQ�WKDW�LW�ZDV�PDNLQJ�VRIWZDUH�IRU�PRELOH�SKRQHV�>��@�$W�*RRJOH��WKH
WHDP� OHG� E\�5XELQ� GHYHORSHG� D�PRELOH� GHYLFH� SODWIRUP� SRZHUHG� E\� WKH� /LQX[� NHUQHO�
*RRJOH� PDUNHWHG� WKH� SODWIRUP� WR� KDQGVHW� PDNHUV� DQG� FDUULHUV� RQ� WKH� SURPLVH� RI
SURYLGLQJ�D�IOH[LEOH��XSJUDGHDEOH�V\VWHP�>��@�*RRJOH�KDG��OLQHG�XS�D�VHULHV�RI�KDUGZDUH
FRPSRQHQWV�DQG�VRIWZDUH�SDUWQHUV�DQG�VLJQDOHG�WR�FDUULHUV�WKDW� LW�ZDV�RSHQ�WR�YDULRXV
GHJUHHV�RI�FRRSHUDWLRQ��>��@

6SHFXODWLRQ� DERXW� *RRJOH
V� LQWHQWLRQ� WR� HQWHU� WKH� PRELOH� FRPPXQLFDWLRQV� PDUNHW
FRQWLQXHG� WR� EXLOG� WKURXJK� 'HFHPEHU� �����>��@� $Q� HDUO\� SURWRW\SH� KDG� D� FORVH
UHVHPEODQFH� WR� D� %ODFN%HUU\� SKRQH�� ZLWK� QR� WRXFKVFUHHQ� DQG� D� SK\VLFDO� 4:(57<
NH\ERDUG��EXW�WKH�DUULYDO�RI�����
V�$SSOH�L3KRQH�PHDQW�WKDW�$QGURLG��KDG�WR�JR�EDFN�WR
WKH�GUDZLQJ�ERDUG��>��@>��@�*RRJOH�ODWHU�FKDQJHG�LWV�$QGURLG�VSHFLILFDWLRQ�GRFXPHQWV�WR
VWDWH�WKDW��7RXFKVFUHHQV�ZLOO�EH�VXSSRUWHG���DOWKRXJK��WKH�3URGXFW�ZDV�GHVLJQHG�ZLWK�WKH�SUHVHQFH�RI�GLVFUHWH�SK\VLFDO�EXWWRQV
DV�DQ�DVVXPSWLRQ��WKHUHIRUH�D�WRXFKVFUHHQ�FDQQRW�FRPSOHWHO\�UHSODFH�SK\VLFDO�EXWWRQV��>��@�%\�������ERWK�1RNLD�DQG�%ODFN%HUU\
DQQRXQFHG�WRXFK�EDVHG�VPDUWSKRQHV�WR�ULYDO�WKH�L3KRQH��*��DQG�$QGURLG
V�IRFXV�HYHQWXDOO\�VZLWFKHG�WR�MXVW�WRXFKVFUHHQV��7KH
ILUVW� FRPPHUFLDOO\� DYDLODEOH� VPDUWSKRQH� UXQQLQJ� $QGURLG� ZDV� WKH� +7&� 'UHDP�� DOVR� NQRZQ� DV� 7�0RELOH� *��� DQQRXQFHG� RQ
6HSWHPEHU����������>��@>��@

2Q� 1RYHPEHU� ��� ������ WKH� 2SHQ� +DQGVHW� $OOLDQFH�� D� FRQVRUWLXP� RI� WHFKQRORJ\� FRPSDQLHV
LQFOXGLQJ�*RRJOH��GHYLFH�PDQXIDFWXUHUV�VXFK�DV�+7&��0RWRUROD�DQG�6DPVXQJ��ZLUHOHVV�FDUULHUV
VXFK�DV�6SULQW� DQG�7�0RELOH�� DQG�FKLSVHW�PDNHUV� VXFK�DV�4XDOFRPP�DQG�7H[DV� ,QVWUXPHQWV�
XQYHLOHG� LWVHOI�� ZLWK� D� JRDO� WR� GHYHORS� �WKH� ILUVW� WUXO\� RSHQ� DQG� FRPSUHKHQVLYH� SODWIRUP� IRU
PRELOH� GHYLFHV��>��@>��@>��@� :LWKLQ� D� \HDU�� WKH� 2SHQ� +DQGVHW� $OOLDQFH� IDFHG� WZR� RWKHU� RSHQ
VRXUFH� FRPSHWLWRUV�� WKH� 6\PELDQ� )RXQGDWLRQ� DQG� WKH� /L0R� )RXQGDWLRQ�� WKH� ODWWHU� DOVR
GHYHORSLQJ� D� /LQX[�EDVHG� PRELOH� RSHUDWLQJ� V\VWHP� OLNH� *RRJOH�� ,Q� 6HSWHPEHU� �����
,QIRUPDWLRQ:HHN�FRYHUHG�DQ�(YDOXHVHUYH�VWXG\�UHSRUWLQJ�WKDW�*RRJOH�KDG�ILOHG�VHYHUDO�SDWHQW
DSSOLFDWLRQV�LQ�WKH�DUHD�RI�PRELOH�WHOHSKRQ\�>��@>��@

6LQFH� ������ $QGURLG� KDV� VHHQ� QXPHURXV� XSGDWHV� ZKLFK� KDYH� LQFUHPHQWDOO\� LPSURYHG� WKH
RSHUDWLQJ�V\VWHP��DGGLQJ�QHZ�IHDWXUHV�DQG�IL[LQJ�EXJV�LQ�SUHYLRXV�UHOHDVHV��(DFK�PDMRU�UHOHDVH
LV�QDPHG�LQ�DOSKDEHWLFDO�RUGHU�DIWHU�D�GHVVHUW�RU�VXJDU\�WUHDW��ZLWK�WKH�ILUVW�IHZ�$QGURLG�YHUVLRQV

EHLQJ� FDOOHG� �&XSFDNH��� �'RQXW��� �(FODLU��� DQG� �)UR\R��� LQ� WKDW� RUGHU�� 'XULQJ� LWV� DQQRXQFHPHQW� RI� $QGURLG� .LW.DW� LQ� �����
*RRJOH�H[SODLQHG�WKDW��6LQFH�WKHVH�GHYLFHV�PDNH�RXU�OLYHV�VR�VZHHW��HDFK�$QGURLG�YHUVLRQ�LV�QDPHG�DIWHU�D�GHVVHUW���DOWKRXJK�D
*RRJOH�VSRNHVSHUVRQ�WROG�&11�LQ�DQ�LQWHUYLHZ�WKDW��,W
V�NLQG�RI�OLNH�DQ�LQWHUQDO�WHDP�WKLQJ��DQG�ZH�SUHIHU�WR�EH�D�OLWWOH�ELW�²�KRZ
VKRXOG�,�VD\�²�D�ELW�LQVFUXWDEOH�LQ�WKH�PDWWHU��,
OO�VD\��>��@

,Q�������*RRJOH�ODXQFKHG�LWV�1H[XV�VHULHV�RI�GHYLFHV��D�OLQHXS�LQ�ZKLFK�*RRJOH�SDUWQHUHG�ZLWK�GLIIHUHQW�GHYLFH�PDQXIDFWXUHUV�WR
SURGXFH�QHZ�GHYLFHV�DQG�LQWURGXFH�QHZ�$QGURLG�YHUVLRQV��7KH�VHULHV�ZDV�GHVFULEHG�DV�KDYLQJ��SOD\HG�D�SLYRWDO�UROH�LQ�$QGURLG
V
KLVWRU\�E\�LQWURGXFLQJ�QHZ�VRIWZDUH�LWHUDWLRQV�DQG�KDUGZDUH�VWDQGDUGV�DFURVV�WKH�ERDUG���DQG�EHFDPH�NQRZQ�IRU�LWV��EORDW�IUHH�
VRIWZDUH� ZLWK� �WLPHO\ɾ ���� XSGDWHV��>��@� $W� LWV� GHYHORSHU� FRQIHUHQFH� LQ� 0D\� ������ *RRJOH� DQQRXQFHG� D� VSHFLDO� YHUVLRQ� RI� WKH
6DPVXQJ�*DOD[\�6���ZKHUH�� LQVWHDG�RI�XVLQJ�6DPVXQJ
V� RZQ�$QGURLG� FXVWRPL]DWLRQ�� WKH�SKRQH� UDQ� �VWRFN�$QGURLG�� DQG�ZDV
SURPLVHG�WR�UHFHLYH�QHZ�V\VWHP�XSGDWHV�IDVW�>��@�7KH�GHYLFH�ZRXOG�EHFRPH�WKH�VWDUW�RI�WKH�*RRJOH�3OD\�HGLWLRQ�SURJUDP��DQG�ZDV
IROORZHG�E\� RWKHU�GHYLFHV�� LQFOXGLQJ� WKH�+7&�2QH�*RRJOH�3OD\�HGLWLRQ�>��@� DQG�0RWR�*�*RRJOH� 3OD\� HGLWLRQ�>��@� ,Q� ������$UV
7HFKQLFD�ZURWH� WKDW��(DUOLHU� WKLV�ZHHN�� WKH� ODVW�RI� WKH�*RRJOH�3OD\�HGLWLRQ�$QGURLG�SKRQHV� LQ�*RRJOH
V�RQOLQH�VWRUHIURQW�ZHUH
OLVWHG�DV� �QR� ORQJHU�DYDLODEOH� IRU�VDOH��DQG� WKDW� �1RZ�WKH\
UH�DOO�JRQH��DQG� LW� ORRNV�D�ZKROH� ORW� OLNH� WKH�SURJUDP�KDV�ZUDSSHG
XS��>��@>��@

)URP������WR�������+XJR�%DUUD�VHUYHG�DV�SURGXFW�VSRNHVSHUVRQ��UHSUHVHQWLQJ�$QGURLG�DW�SUHVV�FRQIHUHQFHV�DQG�*RRJOH�,�2�
*RRJOH
V�DQQXDO�GHYHORSHU�IRFXVHG�FRQIHUHQFH��+H�OHIW�*RRJOH�LQ�$XJXVW������WR�MRLQ�&KLQHVH�SKRQH�PDNHU�;LDRPL�>��@>��@�/HVV
WKDQ�VL[�PRQWKV�HDUOLHU��*RRJOH
V�WKHQ�&(2�/DUU\�3DJH�DQQRXQFHG�LQ�D�EORJ�SRVW�WKDW�$QG\�5XELQ�KDG�PRYHG�IURP�WKH�$QGURLG
GLYLVLRQ�WR�WDNH�RQ�QHZ�SURMHFWV�DW�*RRJOH��DQG�WKDW�6XQGDU�3LFKDL�ZRXOG�EHFRPH�WKH�QHZ�$QGURLG� OHDG�>��@>��@�3LFKDL�KLPVHOI
ZRXOG�HYHQWXDOO\�VZLWFK�SRVLWLRQV��EHFRPLQJ�WKH�QHZ�&(2�RI�*RRJOH�LQ�$XJXVW������IROORZLQJ�WKH�FRPSDQ\
V�UHVWUXFWXUH�LQWR�WKH
$OSKDEHW�FRQJORPHUDWH�>��@>��@�PDNLQJ�+LURVKL�/RFNKHLPHU�WKH�QHZ�KHDG�RI�$QGURLG�>��@>��@
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��������������$0 $QGURLG��RSHUDWLQJ�V\VWHP����:LNLSHGLD

KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�$QGURLGB�RSHUDWLQJBV\VWHP� ����

(ULF�6FKPLGW��$QG\�5XELQ�DQG�+XJR
%DUUD�DW�D������SUHVV�FRQIHUHQFH
DQQRXQFLQJ�*RRJOH
V�1H[XV���WDEOHW

2Q�$QGURLG�����.LW�.DW��VKDUHG�ZULWLQJ�DFFHVV�WR�0LFUR6'�PHPRU\�FDUGV�KDV�EHHQ�ORFNHG�IRU
XVHU�LQVWDOOHG�DSSOLFDWLRQV�� WR�ZKLFK�RQO\� WKH�GHGLFDWHG�GLUHFWRULHV�ZLWK�UHVSHFWLYH�SDFNDJH
QDPHV�� ORFDWHG� LQVLGH� $QGURLG�GDWD��� UHPDLQHG� ZULWHDEOH�� :ULWLQJ� DFFHVV� KDV� EHHQ
UHLQVWDWHG� ZLWK� $QGURLG� �� /ROOLSRS� WKURXJK� WKH� EDFNZDUGV�LQFRPSDWLEOH� *RRJOH� 6WRUDJH
$FFHVV�)UDPHZRUN�LQWHUIDFH�>��@

,Q� -XQH�������*RRJOH� DQQRXQFHG�$QGURLG�2QH�� D� VHW� RI� �KDUGZDUH� UHIHUHQFH�PRGHOV�� WKDW
ZRXOG��DOORZ�>GHYLFH�PDNHUV@�WR�HDVLO\�FUHDWH�KLJK�TXDOLW\�SKRQHV�DW�ORZ�FRVWV���GHVLJQHG�IRU
FRQVXPHUV�LQ�GHYHORSLQJ�FRXQWULHV�>��@>��@>��@�,Q�6HSWHPEHU��*RRJOH�DQQRXQFHG�WKH�ILUVW�VHW
RI�$QGURLG�2QH�SKRQHV�IRU�UHOHDVH�LQ�,QGLD�>��@>��@�+RZHYHU��5HFRGH�UHSRUWHG�LQ�-XQH�����
WKDW� WKH� SURMHFW� ZDV� �D� GLVDSSRLQWPHQW��� FLWLQJ� �UHOXFWDQW� FRQVXPHUV� DQG� PDQXIDFWXULQJ
SDUWQHUV��DQG��PLVILUHV�IURP�WKH�VHDUFK�FRPSDQ\�WKDW�KDV�QHYHU�TXLWH�FUDFNHG�KDUGZDUH��>��@
3ODQV�WR�UHODXQFK�$QGURLG�2QH�VXUIDFHG�LQ�$XJXVW������>��@�ZLWK�$IULFD�DQQRXQFHG�DV�WKH�QH[W�ORFDWLRQ�IRU�WKH�SURJUDP�D�ZHHN
ODWHU�>��@>��@�$�UHSRUW�IURP�7KH�,QIRUPDWLRQ�LQ�-DQXDU\������VWDWHG�WKDW�*RRJOH�LV�H[SDQGLQJ�LWV�ORZ�FRVW�$QGURLG�2QH�SURJUDP
LQWR�WKH�8QLWHG�6WDWHV��DOWKRXJK�7KH�9HUJH�QRWHV�WKDW�WKH�FRPSDQ\�ZLOO�SUHVXPDEO\�QRW�SURGXFH�WKH�DFWXDO�GHYLFHV�LWVHOI�>��@>��@
*RRJOH� LQWURGXFHG� WKH� 3L[HO� DQG� 3L[HO� ;/� VPDUWSKRQHV� LQ� 2FWREHU� ������ PDUNHWHG� DV� EHLQJ� WKH� ILUVW� SKRQHV� PDGH� E\
*RRJOH�>��@>��@�DQG�H[FOXVLYHO\�IHDWXUHG�FHUWDLQ�VRIWZDUH�IHDWXUHV��VXFK�DV�WKH�*RRJOH�$VVLVWDQW��EHIRUH�ZLGHU�UROORXW�>��@>��@�7KH
3L[HO�SKRQHV�UHSODFHG�WKH�1H[XV�VHULHV�>��@�ZLWK�D�QHZ�JHQHUDWLRQ�RI�3L[HO�SKRQHV�ODXQFKHG�LQ�2FWREHU������>��@

,Q�0D\�������WKH�RSHUDWLQJ�V\VWHP�EHFDPH�HQWDQJOHG�LQ�WKH�WUDGH�ZDU�EHWZHHQ�&KLQD�DQG�WKH�8QLWHG�6WDWHV�LQYROYLQJ�+XDZHL�
ZKLFK�� OLNH�PDQ\�RWKHU� WHFK� ILUPV��KDG�EHFRPH�GHSHQGHQW�RQ�DFFHVV� WR� WKH�$QGURLG�SODWIRUP�>��@>��@� ,Q� WKH� VXPPHU�RI������
+XDZHL�DQQRXQFHG�LW�ZRXOG�FUHDWH�DQ�DOWHUQDWLYH�RSHUDWLQJ�V\VWHP�WR�$QGURLG>��@�NQRZQ�DV�+DUPRQ\�26�>��@�DQG�KDV�ILOHG�IRU
LQWHOOHFWXDO�SURSHUW\�ULJKWV�DFURVV�PDMRU�JOREDO�PDUNHWV�>��@>��@�+XDZHL�GRHV�QRW�FXUUHQWO\�KDYH�DQ\�SODQV�WR�UHSODFH�$QGURLG�LQ
WKH�QHDU�IXWXUH��DV�+DUPRQ\�26�LV�GHVLJQHG�IRU�LQWHUQHW�RI�WKLQJV�GHYLFHV��UDWKHU�WKDQ�IRU�VPDUWSKRQHV�>��@

2Q�$XJXVW�����������LW�ZDV�DQQRXQFHG�WKDW�$QGURLG��4��ZRXOG�RIILFLDOO\�EH�EUDQGHG�DV�$QGURLG�����HQGLQJ�WKH�KLVWRULF�SUDFWLFH
RI�QDPLQJ�PDMRU�YHUVLRQV�DIWHU�GHVVHUWV��*RRJOH�VWDWHG�WKDW�WKHVH�QDPHV�ZHUH�QRW��LQFOXVLYH��WR�LQWHUQDWLRQDO�XVHUV��GXH�HLWKHU�WR
WKH�DIRUHPHQWLRQHG� IRRGV�QRW�EHLQJ� LQWHUQDWLRQDOO\�NQRZQ��RU�EHLQJ�GLIILFXOW� WR�SURQRXQFH� LQ�VRPH� ODQJXDJHV��>��@>��@�2Q� WKH
VDPH�GD\��$QGURLG�3ROLFH�UHSRUWHG�WKDW�*RRJOH�KDG�FRPPLVVLRQHG�D�VWDWXH�RI�D�JLDQW�QXPEHU������WR�EH�LQVWDOOHG�LQ�WKH�OREE\�RI
WKH�GHYHORSHUV
�QHZ�RIILFH�>��@�$QGURLG����ZDV�UHOHDVHG�RQ�6HSWHPEHU���������WR�*RRJOH�3L[HO�SKRQHV�ILUVW�

:LWK� VFRSHG� VWRUDJH�� FRQYHQWLRQDO�ZULWLQJ� DFFHVV� WR� WKH� VKDUHG� LQWHUQDO� XVHU� VWRUDJH� KDV� EHHQ� ORFNHG�� DQG� RQO\� DSS�VSHFLILF
GLUHFWRULHV�UHPDLQ�DFFHVVLEOH�DV�XVXDO��)LOHV�DQG�GLUHFWRULHV�RXWVLGH�RQO\�UHPDLQ�DFFHVVLEOH�WKURXJK�WKH�EDFNZDUGV�LQFRPSDWLEOH
6WRUDJH�$FFHVV�)UDPHZRUN��:KLOH�WKHVH�UHVWULFWLRQV�DUH�FODLPHG�WR�LPSURYH�XVHU�SULYDF\��SULYDWH�DSS�VSHFLILF�GLUHFWRULHV�DOUHDG\
H[LVWHG�XQGHU��GDWD��VLQFH�HDUO\�YHUVLRQV�RI�WKH�RSHUDWLQJ�V\VWHP�>��@

$QGURLG
V�GHIDXOW�XVHU�LQWHUIDFH�LV�PDLQO\�EDVHG�RQ�GLUHFW�PDQLSXODWLRQ��XVLQJ�WRXFK�LQSXWV�WKDW�ORRVHO\�FRUUHVSRQG�WR�UHDO�ZRUOG
DFWLRQV��OLNH�VZLSLQJ��WDSSLQJ��SLQFKLQJ��DQG�UHYHUVH�SLQFKLQJ�WR�PDQLSXODWH�RQ�VFUHHQ�REMHFWV��DORQJ�ZLWK�D�YLUWXDO�NH\ERDUG�>��@
*DPH�FRQWUROOHUV� DQG� IXOO�VL]H� SK\VLFDO� NH\ERDUGV� DUH� VXSSRUWHG� YLD� %OXHWRRWK� RU�86%�>��@>��@� 7KH� UHVSRQVH� WR� XVHU� LQSXW� LV
GHVLJQHG� WR�EH� LPPHGLDWH�DQG�SURYLGHV�D� IOXLG� WRXFK� LQWHUIDFH��RIWHQ�XVLQJ� WKH�YLEUDWLRQ�FDSDELOLWLHV�RI� WKH�GHYLFH� WR�SURYLGH
KDSWLF� IHHGEDFN� WR� WKH� XVHU�� ,QWHUQDO� KDUGZDUH�� VXFK� DV� DFFHOHURPHWHUV�� J\URVFRSHV�DQG�SUR[LPLW\� VHQVRUV� DUH� XVHG� E\� VRPH
DSSOLFDWLRQV� WR� UHVSRQG� WR�DGGLWLRQDO�XVHU�DFWLRQV�� IRU�H[DPSOH�DGMXVWLQJ� WKH� VFUHHQ� IURP�SRUWUDLW� WR� ODQGVFDSH�GHSHQGLQJ�RQ
KRZ�WKH�GHYLFH�LV�RULHQWHG�>��@�RU�DOORZLQJ�WKH�XVHU�WR�VWHHU�D�YHKLFOH�LQ�D�UDFLQJ�JDPH�E\�URWDWLQJ�WKH�GHYLFH��VLPXODWLQJ�FRQWURO
RI�D�VWHHULQJ�ZKHHO�>��@

$QGURLG�GHYLFHV�ERRW�WR�WKH�KRPH�VFUHHQ��WKH�SULPDU\�QDYLJDWLRQ�DQG�LQIRUPDWLRQ��KXE��RQ�$QGURLG�GHYLFHV��DQDORJRXV�WR�WKH
GHVNWRS�IRXQG�RQ�SHUVRQDO�FRPSXWHUV��$QGURLG�KRPH�VFUHHQV�DUH�W\SLFDOO\�PDGH�XS�RI�DSS�LFRQV�DQG�ZLGJHWV��DSS�LFRQV�ODXQFK
WKH�DVVRFLDWHG�DSS��ZKHUHDV�ZLGJHWV�GLVSOD\�OLYH��DXWR�XSGDWLQJ�FRQWHQW��VXFK�DV�D�ZHDWKHU�IRUHFDVW��WKH�XVHU
V�HPDLO�LQER[��RU�D
QHZV�WLFNHU�GLUHFWO\�RQ�WKH�KRPH�VFUHHQ�>��@�$�KRPH�VFUHHQ�PD\�EH�PDGH�XS�RI�VHYHUDO�SDJHV��EHWZHHQ�ZKLFK�WKH�XVHU�FDQ�VZLSH
EDFN�DQG�IRUWK�>��@�7KLUG�SDUW\�DSSV�DYDLODEOH�RQ�*RRJOH�3OD\�DQG�RWKHU�DSS�VWRUHV�FDQ�H[WHQVLYHO\�UH�WKHPH�WKH�KRPH�VFUHHQ�>��@
DQG�HYHQ�PLPLF�WKH�ORRN�RI�RWKHU�RSHUDWLQJ�V\VWHPV��VXFK�DV�:LQGRZV�3KRQH�>��@�0RVW�PDQXIDFWXUHUV�FXVWRPL]H�WKH�ORRN�DQG
IHDWXUHV�RI�WKHLU�$QGURLG�GHYLFHV�WR�GLIIHUHQWLDWH�WKHPVHOYHV�IURP�WKHLU�FRPSHWLWRUV�>��@

)HDWXUHV

,QWHUIDFH

+RPH�VFUHHQ

6WDWXV�EDU
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��������������$0 $QGURLG��RSHUDWLQJ�V\VWHP����:LNLSHGLD

KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�$QGURLGB�RSHUDWLQJBV\VWHP� ����

)URQWDO�EXWWRQV��KRPH�
PHQX�RSWLRQV��JR�EDFN��VHDUFK��DQG
RSWLFDO�WUDFN�SDG�RI�DQ�+7&�'HVLUH�
D������VPDUWSKRQH�ZLWK�$QGURLG
26�

$ORQJ� WKH� WRS�RI� WKH�VFUHHQ� LV�D� VWDWXV�EDU�� VKRZLQJ� LQIRUPDWLRQ�DERXW� WKH�GHYLFH�DQG� LWV�FRQQHFWLYLW\��7KLV�VWDWXV�EDU�FDQ�EH
SXOOHG��VZLSHG��GRZQ�IURP�WR�UHYHDO�D�QRWLILFDWLRQ�VFUHHQ�ZKHUH�DSSV�GLVSOD\�LPSRUWDQW�LQIRUPDWLRQ�RU�XSGDWHV��DV�ZHOO�DV�TXLFN
DFFHVV� WR� V\VWHP� FRQWUROV� DQG� WRJJOHV� VXFK� DV�GLVSOD\�EULJKWQHVV�� FRQQHFWLYLW\� VHWWLQJV� �:L)L��%OXHWRRWK�� FHOOXODU� GDWD��� DXGLR
PRGH��DQG�IODVKOLJKW�>��@�9HQGRUV�PD\�LPSOHPHQW�H[WHQGHG�VHWWLQJV�VXFK�DV�WKH�DELOLW\�WR�DGMXVW�WKH�IODVKOLJKW�EULJKWQHVV�>��@

1RWLILFDWLRQV� DUH� �VKRUW�� WLPHO\�� DQG� UHOHYDQW� LQIRUPDWLRQ� DERXW� \RXU� DSS�ZKHQ� LW
V� QRW� LQ� XVH��� DQG�ZKHQ� WDSSHG�� XVHUV� DUH
GLUHFWHG� WR� D� VFUHHQ� LQVLGH� WKH� DSS� UHODWLQJ� WR� WKH� QRWLILFDWLRQ�>��@� %HJLQQLQJ� ZLWK� $QGURLG� ���� �-HOO\� %HDQ��� �H[SDQGDEOH
QRWLILFDWLRQV�� DOORZ� WKH� XVHU� WR� WDS� DQ� LFRQ� RQ� WKH� QRWLILFDWLRQ� LQ� RUGHU� IRU� LW� WR� H[SDQG� DQG� GLVSOD\�PRUH� LQIRUPDWLRQ� DQG
SRVVLEOH�DSS�DFWLRQV�ULJKW�IURP�WKH�QRWLILFDWLRQ�>��@

$Q��$OO�$SSV��VFUHHQ�OLVWV�DOO�LQVWDOOHG�DSSOLFDWLRQV��ZLWK�WKH�DELOLW\�IRU�XVHUV�WR�GUDJ�DQ�DSS�IURP�WKH�OLVW�RQWR�WKH�KRPH�VFUHHQ�
7KH�DSS�OLVW�PD\�EH�DFFHVVHG�XVLQJ�D�JHVWXUH�RU�D�EXWWRQ��GHSHQGLQJ�RQ�WKH�$QGURLG�YHUVLRQ��$��5HFHQWV��VFUHHQ��DOVR�NQRZQ�DV
�2YHUYLHZ���OHWV�XVHUV�VZLWFK�EHWZHHQ�UHFHQWO\�XVHG�DSSV�>��@

7KH�UHFHQW�OLVW�PD\�DSSHDU�VLGH�E\�VLGH�RU�RYHUODSSLQJ��GHSHQGLQJ�RQ�WKH�$QGURLG�YHUVLRQ�DQG�PDQXIDFWXUHU�>��@

0DQ\�HDUO\�$QGURLG�26�VPDUWSKRQHV�ZHUH�HTXLSSHG�ZLWK�D�GHGLFDWHG�VHDUFK�EXWWRQ�IRU�TXLFN
DFFHVV� WR� D� ZHE� VHDUFK� HQJLQH� DQG� LQGLYLGXDO� DSSV
� LQWHUQDO� VHDUFK� IHDWXUH�� 0RUH� UHFHQW
GHYLFHV� W\SLFDOO\� DOORZ� WKH� IRUPHU� WKURXJK� D� ORQJ� SUHVV� RU� VZLSH� DZD\� IURP� WKH� KRPH
EXWWRQ�>���@

7KH�GHGLFDWHG�RSWLRQ�NH\��DOVR�NQRZQ�DV�PHQX�NH\��DQG�LWV�RQ�VFUHHQ�VLPXODWLRQ��LV�QR�ORQJHU
VXSSRUWHG� VLQFH�$QGURLG�YHUVLRQ� ����*RRJOH� UHFRPPHQGV�PRELOH� DSSOLFDWLRQ�GHYHORSHUV� WR
ORFDWH�PHQXV�ZLWKLQ�WKH�XVHU�LQWHUIDFH�>���@�2Q�PRUH�UHFHQW�SKRQHV��LWV�SODFH�LV�RFFXSLHG�E\�D
WDVN�NH\�XVHG�WR�DFFHVV�WKH�OLVW�RI�UHFHQWO\�XVHG�DSSV�ZKHQ�DFWXDWHG��'HSHQGLQJ�RQ�GHYLFH��LWV
ORQJ�SUHVV�PD\�VLPXODWH�D�PHQX�EXWWRQ�SUHVV�RU�HQJDJH�VSOLW�VFUHHQ�YLHZ��WKH�ODWWHU�RI�ZKLFK
LV�WKH�GHIDXOW�EHKDYLRXU�VLQFH�VWRFN�$QGURLG�YHUVLRQ���>���@>���@>���@

1DWLYH�VXSSRUW�IRU�VSOLW�VFUHHQ�YLHZ�KDV�EHHQ�DGGHG�LQ�VWRFN�$QGURLG�YHUVLRQ�����1RXJDW�>���@

7KH� HDUOLHVW� YHQGRU�FXVWRPL]HG� $QGURLG�EDVHG� VPDUWSKRQHV� NQRZQ� WR� KDYH� IHDWXUHG� D� VSOLW�VFUHHQ� YLHZ�PRGH� DUH� WKH� ����
6DPVXQJ� *DOD[\� 6�� DQG� 1RWH� ��� WKH� IRUPHU� RI� ZKLFK� UHFHLYHG� WKLV� IHDWXUH� ZLWK� WKH� SUHPLXP� VXLWH� XSJUDGH� GHOLYHUHG� LQ
7RXFK:L]�ZLWK�$QGURLG�����-HOO\�%HDQ�>���@

:KHQ�FRQQHFWLQJ�RU�GLVFRQQHFWLQJ�FKDUJLQJ�SRZHU�DQG�ZKHQ�VKRUWO\�DFWXDWLQJ�WKH�SRZHU�EXWWRQ�RU�KRPH�EXWWRQ��DOO�ZKLOH�WKH
GHYLFH�LV�SRZHUHG�RII��D�YLVXDO�EDWWHU\�PHWHU�ZKRVH�DSSHDUDQFH�YDULHV�DPRQJ�YHQGRUV�DSSHDUV�RQ�WKH�VFUHHQ��DOORZLQJ�WKH�XVHU�WR
TXLFNO\�DVVHVV�WKH�FKDUJH�VWDWXV�RI�D�SRZHUHG�RII�ZLWKRXW�KDYLQJ�WR�ERRW�LW�XS�ILUVW��6RPH�GLVSOD\�WKH�EDWWHU\�SHUFHQWDJH�>���@

6LQFH� VWRFN� $QGURLG� YHUVLRQ� ���� UHOHDVHG� HDUO\� ������ V\QFKURQRXV� YLEUDWLRQ� FDQ� EH� VHW� WR� FRPSOHPHQW� DXGLR�>���@>���@� 6XFK
IHDWXUH�LQLWLDOO\�H[LVWHG�XQGHU�WKH�QDPH��$XWR�+DSWLF��RQ�WKH�$QGURLG�EDVHG������6DPVXQJ�*DOD[\�6�,,,��UHOHDVHG�ZLWK�D�YHQGRU�
PRGLILHG��7RXFK:L]��LQVWDOODWLRQ�RI�$QGURLG�����-HOO\�%HDQ�>���@

0DQ\�� WR� DOPRVW� DOO�� $QGURLG� GHYLFHV� FRPH� ZLWK� SUHLQVWDOOHG� *RRJOH� DSSV� LQFOXGLQJ� *PDLO�� *RRJOH� 0DSV�� *RRJOH� &KURPH�
<RX7XEH��*RRJOH�3OD\�0XVLF��*RRJOH�3OD\�0RYLHV�	�79��DQG�PDQ\�PRUH�

1RWLÀFDWLRQV

$SS�OLVWV

1DYLJDWLRQ�EXWWRQV

6SOLW�VFUHHQ�YLHZ

&KDUJLQJ�ZKLOH�SRZHUHG�RII

$XGLR�FRXSOHG�KDSWLF�HIIHFW

$SSOLFDWLRQV
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