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$EVWUDFW� 7KH�VXVWDLQDEOH�GHYHORSPHQW�DQG�DJULWRXULVP�PDLQO\�GHYHORSHG�
LQ� WKH� ODVW� KDOI� RI� WKH� FHQWXU\�� EXW� DV� PDVV� VRFLDO�HFRQRPLF� SKHQRPHQRQ� LV�
DPRQJ� WKH� EDVLF� DFWLYLWLHV� LQ� PDQ\� FRXQWULHV�� EHLQJ� RQH� RI� WKH� HFRQRPLF�
EUDQFKHV�ZLWK�WKH�KLJKHVW�JURZWK�SHUVSHFWLYHV�LQ�WKH�IXWXUH�

7KH� FXUUHQW� JURZWK� RI� WKH� ,QIRUPDWLRQ� 6RFLHW\� UHTXLUHV� WKH� DJULWRXULVP�
LQGXVWU\�� DV�ZHOO� DV� RWKHU� ILQDQFLDO� DQG� WUDGLQJ� VHFWRUV� WR� GHYHORS� FHUWDLQ�QHZ�
PHWKRGRORJLHV�EDVHG�RQ�,QWHUQHW�WHFKQRORJ\�DQG�RQ�PRGHUQ�WHOHFRPPXQLFDWLRQV�
WHFKQRORJLHV�� $W� (XURSHDQ� OHYHO� DUH� DOUHDG\� ODXQFKHG� VXSSRUW� SURMHFWV� IRU�
UHVHDUFK�DQG� GHVLJQ� DFWLYLWLHV� LQ� WKH� ILHOG� RI� LQWHJUDWLRQ�DQG� LQWHURSHUDELOLW\� RI�
VXSSOLHUV��VHOOHUV�DQG�FRQVXPHUV�RI�WUDYHO�VHUYLFHV�LQ�GLIIHUHQW�JHRJUDSKLFDO�DUHDV�
ZKLFK� XOWLPDWHO\� JHQHUDWHG� RSHQ� V\VWHPV�� V\VWHP� DUFKLWHFWXUHV� DQG� SURWRFROV�
ZKLFK�XVH�WKH�QHZ�WHFKQRORJLFDO�IDFLOLWLHV�DQG�VHW�QHZ�EXVLQHVV�UXOHV�

7KLV�SDSHU�DLPV�DW�SUHVHQWLQJ�D�*,6�$9/�VROXWLRQ�LQ�RUGHU� WR�VXSSRUW� WKH�
SHUIRUPDQFH� DQG� GHYHORSPHQW� RI� WUDYHO� VHUYLFHV� E\� PHDQV� RI� FXUUHQW�
WHFKQRORJLHV��E\�SURYLGLQJ�PDSV�DQG�LQIRUPDWLRQ�DQG�WUDYHO�RULHQWDWLRQ�VHUYLFHV�
LQ�D�G\QDPLF�PDQQHU��GHSHQGLQJ�RQ�WKH�WRXULVW¶V�ORFDWLRQ��+H�VKRXOG�EH�SURYLGHG�
ZLWK� D� *36� WHFKQRORJ\� ORFDWLRQ� GHYLFH� DQG� ZLWK� D� GHYLFH� FRQQHFWHG� WR� WKH�
,QWHUQHW��ODSWRS�DQG�=DSS�FHOO�SKRQH�RU�3'$�GHYLFH�ZLWK�*356��

7KH�VROXWLRQ�ZDV�LQWHJUDWHG�LQ�D�PRELOH�FRPPXQLFDWLRQV�SODWIRUP�EDVHG�RQ�
*36�WHFKQRORJLHV��*OREDO�3RVLWLRQLQJ�6\VWHP���*60��=DSS�DQG�,QWHUQHW��DQG�LQ�


&RUUHVSRQGLQJ�DXWKRU�H�PDLO� OLYLDBVWHIDQ#JPDLO�FRP
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D�3RUWDO�,QWHUQHW�W\SH�DSSOLFDWLRQ��7KH�SLORW�DUHD�VHOHFWHG�IRU�WKH�H[SHULPHQW�KDV�D�
VSHFLDO� WRXULVP� SRWHQWLDO�� LQFOXGLQJ� WKH� 6XFHDYD� ± %XFRYLQD� DUHD�� ZLWK� WKH�
%XFRYLQD��&kPSXOXQJ�0ROGRYHQHVF� DQG�9DWUD�'RUQHL� EDVHG�PRQDVWHULHV��7KH�
VROXWLRQ�ZDV�WHVWHG�RQ�WKH�PRYH�LQ�6XFHDYD�&RXQW\��ZLWK�JRRG�UHVXOWV�

)RU� WKH� LPSOHPHQWDWLRQ� RI� WKH�*,6� ,QWHUQHW� VROXWLRQ�ZH� XVHG�6WXGLR�1(7�
0LFURVRIW�SODWIRUP��0LFURVRIW�0DS3RLQW�(XURSH�����SURGXFW��YHFWRULDO�PDSV�LQ�
(65,�IRUPDW�UHSUHVHQWLQJ�6XFHDYD�0XQLFLSDOLW\�

.H\ZRUGV� PRELOH� FRPPXQLFDWLRQV� SODWIRUP� *36� WHFKQRORJ\� *,6�
WRXULVP�

���,QWURGXFWLRQ

:LWKLQ� WKLV� SURMHFW� DUH� GHYHORSHG� DQG� FDSLWDOL]HG� UHYROXWLRQDU\�
LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQV� WHFKQRORJLHV�� DV� UH� WKH� VDWHOOLWH� SRVLWLRQLQJ�
WHFKQRORJLHV��*36��DQG� WKH�YRLFH�DQG�GDWD�UDGLR�FRPPXQLFDWLRQV�RQHV��*60��
*356��:$3��=DSS���2XWVWDQGLQJ� UHVXOWV� DQG� VROXWLRQV�ZHUH�REWDLQHG� WKURXJK�
WKH� LQWHJUDWLRQ� RI� WKHVH� WHFKQRORJLHV� LQ� UHPRWH� LQIRUPDWLRQ� VHUYLFHV� YLD� WKH�
,QWHUQHW�RU�YLD� WKH�QHWZRUNV�RI�PRELOH�RSHUDWRUV��$9/�WHFKQRORJ\��$XWRPDWLF�
9HKLFOH�/RFDWLRQ��UHSUHVHQWV�WKH�LQWHJUDWLRQ�RI�*36�DQG�*60�WHFKQRORJLHV�IRU�
WKH�DXWRPDWLF�ORFDWLRQ�RI�YHKLFOHV�

7KHVH�FRQGLWLRQV�UHTXLUHG�WKH�XSJUDGH�DQG�H[SDQVLRQ�RI�*,6��IURP�WKH�
GHVNWRS� V\VWHPV� WR� JHRJUDSKLFDO� GDWD� DQG� VHUYLFH� �DSSOLFDWLRQV�� VHUYHUV��
SURYLGHG� WR� WKH� JHQHUDO� SXEOLF� YLD� WKH� ,QWHUQHW�� � 7KH� QHHG� IRU� PRELOLW\� DQG�
UHPRWH� FRPPXQLFDWLRQ� VWLPXODWHG� WKH�PRELOH�RSHUDWRUV� WR� UHSOLFDWH� DW� D� ORZHU�
VFDOH� WKH� IXQFWLRQDOLW\� RI� SHUVRQDO� FRPSXWHUV� DQG� RI� WKH� ,QWHUQHW�� WR� SURYLGH�
VSHFLILF�VHUYLFHV��DQG�WKH�PRELOH�GHYLFH�PDQXIDFWXUHUV�WR�GHYHORS�QHZ�W\SHV�RI�
HTXLSPHQW��VRPH�RI�WKH�PRVW�UHPDUNDEOH�EHLQJ�WKH�DVVLVWDQW�W\SH�GHYLFHV��3'$��
DQG�3RFNHW3&�LQWHJUDWHG�ZLWK�*36�SRVLWLRQLQJ�GHYLFHV�DQG�*356�UHPRWH�GDWD�
FRPPXQLFDWLRQ�

7KH�PRELOH�V\VWHPV�DQG�DSSOLFDWLRQV�VHUYH�QRZDGD\V� WKH�GHYHORSPHQW�
RI�*,6��WKURXJK�WKH�FROOHFWLRQ�DQG�WUDQVIHU�RI�GDWD�IURP�WKH�ILHOG�

7KH�VROXWLRQ�VHW�RXW� LQ� WKLV�SDSHU��GUDIWHG�E\�,7&�%XFKDUHVW�DQG�66,%�
%XFRYLQD��IRFXVHG�RQ�WKH�H[WUDFWLRQ�DQG�SURYLVLRQ�RI�JHRJUDSKLFDO�LQIRUPDWLRQ�
RQ� WKH� ,QWHUQHW� DV� PDSV�� DQG� RQ� WKH� GHYHORSPHQW� RI� D� UHODWLYHO\� FKHDS� *,6�
DSSOLFDWLRQ��ZKLFK�ZRXOG�QRW�LQFUHDVH�WKH�FRVW�RI�ILQDO�VHUYLFHV�WR�WKH�XVHUV�

���7RXULVP�6HUYLFHV�LQ�WKH�0RGHUQ�3HUVSHFWLYH

7KH� WRXULVWLF� SRWHQWLDO� FRPSULVHV� DOO� DWWUDFWLRQ� IDFWRUV� RI� WKH� PRVW
GLIIHUHQW�QDWXUH��QDWXUDO�RU�DQWKURSLF��DQG� WKH� ODQGVFDSH�HOHPHQWV�ZKHUH� WKHVH�
IDFWRUV�DUH�ORFDWHG��HYHU\WKLQJ�IRUPLQJ�D�WRXULVWLF�RIIHU�

7KH�WRXULVWLF�RIIHU�UHIOHFWV�WKH�WRXULVWLF�SRWHQWLDO�DQG�LV�VXERUGLQDWHG�WR�
WKH�WRXULVWLF�GHPDQG� 7KH�WRXULVWLF�RIIHU KDV�D�FHUWDLQ�ORFDWLRQ�ZKLFK�FDQQRW�
EH� FKDQJHG��7KH� WRXULVWLF� RIIHU�KDV� D� FHUWDLQ�SRVLWLRQLQJ�DQG�SDUWLDO� ORFDWLRQ��
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UHSRUWHG� WR� WKH� WHUULWRULDO� GLVWULEXWLRQ�RI� WKH� WRXULVWLF�GHPDQG��RI� WKH�UHJLRQ�RI�
RULJLQ��DQG�DFWV�RQ�WZR�DUHDV��HPLVVLRQ DQG�GHVWLQDWLRQ� 9DULRXV�UDWLRV�RI�IRUFHV�
DUH�HVWDEOLVKHG�EHWZHHQ�WKH�WZR�DUHDV��HPLVVLRQ�DQG�GHVWLQDWLRQ��

:LWK� UHVSHFW� WR� WKH� WRXULVWLF� DUHDV�� WKHUH� DUH� KLJKO\� UHTXHVWHG� WRXULVWLF�
DUHDV�DQG�H[WHQVLYH�UHTXHVWHG�WRXULVWLF�RQHV��RU�GLIIXVH���7KH�SRWHQWLDO�DUHD�RI�D�
WRXULVWLF�DUHD�³H[SDQGV´�DV�D�UHVXOW�RI�WKH�KLJKHU�FLUFXODWLRQ�UDGLXV�IROORZLQJ�WKH�
XSJUDGH� RI� FRPPXQLFDWLRQ� SDWKV� DQG� LQWURGXFWLRQ� RI� XOWUDVSHHG� FLUFXODWLRQ�
PHDQV��$OVR�� WKURXJK� WKH� H[SDQVLRQ� RI�XUEDQ�FHQWHUV�� WKHVH� WXUQ� IURP� WRXULVWLF�
HPLVVLRQ�FHQWHUV�LQWR�ZLGH HPLVVLRQ�DUHDV�

$OVR�LQ�WKH�FDVH�RI�GHVWLQDWLRQ�DUHD��FRPSOH[�VXERUGLQDWLRQ�UHODWLRQV�DUH�
VHW� XS� EHWZHHQ� WKH� QRGDO� FHQWHU RI� WKH� FOXVWHU�� ZKLFK� FDQ� FRQVLVW� RI� D� UHVRUW�
ORFDWLRQ�� DQG� WKH� DWWUDFWLRQ� FHQWHUV� DQG� REMHFWLYHV� H[LVWLQJ� LQ� WKH� QHLJKERULQJ�
DUHD�DQG�ZKLFK�FDQ�EH�FRYHUHG�E\�WKH�WRXULVW�LQ�RQH�GD\��VWDUWLQJ�IURP�WKH�QRGDO�
FHQWHU��

,Q�WKLV�FDVH�DOVR� LQWHUYHQHV��WKH�UHODWLYH�GLVWDQFH�LQ�NLORPHWHUV��WKH�W\SH�
RI�FRPPXQLFDWLRQ�SDWK��WKH�PHDQV�RI�WUDQVSRUW��WKH�WLPH�DVVLJQHG�IRU�YLVLWDWLRQ��
)URP�WKLV�SRLQW�RI�YLHZ��WKH�GHVWLQDWLRQ�DUHD�FDQ�DOVR�EH�GHOLPLWDWHG�E\�FHUWDLQ�
DUHDV�RI�FRQFHQWULF�QDWXUH�

,Q� DGGLWLRQ� WR� WKH�SRVLWLRQ� DQG� ORFDWLRQ�RI� D� WRXULVWLF� DUHD�� RQH� VKRXOG�
DOVR�FRQVLGHU�WKH�DFFHVVLELOLW\�UHIOHFWHG�LQ�WKH�WRXULVWV¶�VWUXFWXULQJ��EDVHG�RQ�DJH�
UDQJHV��LQFRPHV�DQG�HYHQ�EHKDYLRU�WKHUHRI��7KH�DFFHVVLELOLW\��FRQQHFWLRQV�LQ�WKH�
DUHD��W\SH�RI�WUDQVSRUW��DUH�PDLQO\�LPSRUWDQW��LQ�SDUWLFXODU�IRU�ZHHNHQG�WRXULVP��
DW�VPDOO�GLVWDQFH��LQ�WKH�SHUL�XUEDQ�DUHD�

$PRQJ� WKH� FXUUHQW� WUHQGV� LQ� WKH� JURZWK� RI� LQWHUQDWLRQDO� WRXULVP� ZH�
ZRXOG� OLNH� WR� PHQWLRQ� WKH� PDVV� QDWXUH� RI� WRXULVP�� WKH� LQWHUQDWLRQDOL]DWLRQ� RI�
WRXULVP� GXH� WR� WKH� WUDYHOLQJ� IDFLOLWLHV� IURP� RQH� FRXQWU\� WR� DQRWKHU�� WKH�
GLYHUVLILFDWLRQ� RI� WRXULVWLF� PRWLYDWLRQ�� UHIOHFWHG� LQ� QHZ� W\SHV� DQG� IRUPV� RI�
WRXULVP��WKH�PRUH�DQG�PRUH�IUHTXHQW�VKRUW�WLPH�DQG�VKRUW�GLVWDQFH�UHFUHDWLRQDO�
WRXULVP�� LQ� WKH� SHUL�XUEDQ� DUHD� RI� ODUJH� DJJORPHUDWLRQV� ZKLFK� JHQHUDWHV� D�
VSHFLILF�IRUP�RI�WRXULVP�± WKH�ZHHNHQG�WRXULVP�

$� YDULHW\� RI� WRXULVP� IRUPV� DUH� SUDFWLFHG� ZLWKLQ� 6XFHDYD� &RXQW\�� LQ�
FORVH�LQWHUGHSHQGHQFH�ZLWK�WKH�H[LVWLQJ�WRXULVWLF�UHVRXUFHV��

7KH�FXOWXUDO�UHOLJLRXV�WRXULVP�LV�FKDUDFWHULVWLF�IRU�%XFRYLQD��IDYRUHG�E\�
WKH� H[LVWHQFH� RI� PRQDVWHULHV� DQG� RWKHU� FXOW� HVWDEOLVKPHQWV�� 5HOLJLRXV� WRXULVP�
FDQ�EH�VHHQ�LQ�WZR�IRUPV��

D��UHOLJLRXV�FXOWXUDO�WRXULVPUHOLJLRV��
E��SLOJULPDJH�WRXULVP�
2WKHU�GLIIHUHQW�IRUPV�RI�WRXULVP�FDQ�DOVR�EH�QRWLFHG��DPRQJ�ZKLFK�WKH�

UXUDO�WRXULVP��DJULWRXULVP��ZLWK�D�VLJQLILFDQW�VKDUH�
7KH�FXOWXUDO�HVWDWH�RI�6XFHDYD�&RXQW\�LQFOXGHV�
D������KLVWRULFDO�PRQXPHQWV�DQG�DUFKHRORJLFDO�UHVHUYDWLRQV�
E�����PHPRULDO�EXLOGLQJV�
F�����DUWLVWLF�PRQXPHQWV�RI�PHPRULDO�YDOXH�
G����DUFKLWHFWXUH�UHVHUYDWLRQV�
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���0RWLYDWLRQV�IRU�*,6�$SSOLFDWLRQ�LQ�$JULWRXULVP�6HUYLFHV�DQG�
6XVWDLQDEOH�'HYHORSPHQW

,Q� WKLV�QHZ�PLOOHQQLXP�� WKH� FOLPDWH�RI�PRGHUQ�EXVLQHVV� LV�GHWHUPLQHG�
E\� WKH�UHYROXWLRQ�RI� LQIRUPDWLRQ� WHFKQRORJ\��7KH�FRPSDQLHV�XVH� WHFKQRORJLFDO�
LQQRYDWLRQV� IRU� HFRQRPLF� EHQHILWV�� 2IWHQ� WHFKQRORJ\� LV� XVHG� LQ� D� IRUPDO�
PDQQHU�� EHFDXVH� LW� H[LVWV�� LV� WUHQG\� DQG� FDQ� SRWHQWLDOO\� LPSURYH� WKH� LPDJH��
ZLWKRXW� SUHYLRXVO\� VHWWLQJ� WKH� QHFHVVLW\� WR� VROYH� D� SUREOHP� VHW� LQ� WKH�
IXQFWLRQDOLW\�RI�WKH�H[LVWLQJ�V\VWHP�

.QRZLQJ� WKH� EXVLQHVV� VSHFLILFV�� RQ� WKH� RQH� KDQG�� DQG� WKH� IDFLOLWLHV�
SURYLGHG�E\�WHFKQRORJ\��RQ�WKH�RWKHU�KDQG��FDQ�OHDG�WR�UHPDUNDEOH�VROXWLRQV IRU�
WKH LPSURYHPHQW�RI�EXVLQHVV�FOLPDWH�DQG�QHZ�FXVWRPHU�VHUYLQJ�PHWKRGV�

7KH�DQDO\VLV�DQG�VROXWLRQ�LPSOHPHQWDWLRQ�ILHOG�ZDV�WRXULVP�
$� 6SHFLILFV�RI�WKH�WRXULVP�RULHQWDWLRQ�LQIRUPDWLRQ
7RXULVP� RULHQWDWLRQ LPSOLHV�� IRU� DQ� DUHD� RI� WRXULVWLF� LQWHUHVW�� WKH�

FRUUHODWLRQ�RI�WKH�IROORZLQJ�W\SHV�RI�LQIRUPDWLRQ�
L�� EDVLF� LQIRUPDWLRQ� �DGGUHVV�� JHRJUDSKLF� FRRUGLQDWHV�� YLFLQLWLHV� ±

SRVLWLRQLQJ�UHODWHG��WRXULVW��REMHFWLYHV��RQ�D�PDS�
LL�� WKHPDWLF� LQIRUPDWLRQ�� LQWHQGHG� IRU� KLJKOLJKWLQJ� WKH� JHRJUDSKLFDO�

SRWHQWLDO��WKH�FXOWXUDO��HWKQRJUDSKLF��VRFLDO�YDOXH�RI�WKH�REMHFWLYHV�
LLL�� LQIUDVWUXFWXUH� LQIRUPDWLRQ� �FRQGLWLRQ� RI� WKH� URDG�ULYHU�PDULWLPH�

DLUZD\�DFFHVV�URDGV��WHOHFRPPXQLFDWLRQV��
LY�� LQIRUPDWLRQ� RQ� UHODWHG� VHUYLFHV� �KHDOWKFDUH�� FDU� VHUYLFH� XQLWV��

WUDIILF�SROLFH�
LQ�RUGHU�WR�RSWLPL]H�WKH�VHOHFWLRQ�RI�D�URXWH�DQG�DOVR�WR�DVVLVW�WKH�WRXULVW�XQGHU�
HPHUJHQF\�VLWXDWLRQV�

%��&RPSOH[LW\�RI�WKH�WRXULVWLF�LQIRUPDWLRQ
7KH�WRXULVWLF�RULHQWDWLRQ� LQIRUPDWLRQ�LV�D�FRPSOH[�W\SH�RI� LQIRUPDWLRQ�EHFDXVH�
LQ� IDFW� LQFOXGHV� VHYHUDO� FDWHJRULHV� RI� LQIRUPDWLRQ�� JHQHUDOO\� RULJLQDWLQJ� IURP�
YDULRXV�VRXUFHV��,Q�RUGHU�WR�DFKLHYH�LWV�SXUSRVH��VXFK�LQIRUPDWLRQ�VKRXOG�EH�WKH�
DQVZHU�WR�D�G\QDPLF��FXVWRPL]HG�GHPDQG�

2U�VROXWLRQ� LQWHQGHG� WR�DQVZHU� WKH�UHTXLUHPHQWV�RQ� WKH� LQWHJUDWLRQ�RI�
JHRJUDSKLF� GDWD�ZLWK� WKH� QRQ�JHRJUDSKLF� DQG� ORFDWLRQ� RQHV� �DFTXLUHG� WKURXJK�
WKH�$9/�WHFKQRORJ\��DQG�RQ�WKH�GDWD�SURYLVLRQ�DV�D�SXEOLF�VHUYLFH��LQ�D�G\QDPLF�
PDQQHU�� GHSHQGLQJ� RQ� WKH� JHRJUDSKLFDO� ORFDWLRQ� RI� WKH� WRXULVW� DQG� RQ� WKH�
WRXULVWLF�LQWHUHVW�WKHUHRI�

���*,6�6HUYLFHV�RQ�WKH�,QWHUQHW

*,6� ,QWHUQHW� DSSOLFDWLRQV� DUH� QHZ� VROXWLRQV ZKLFK� HQDEOH� WKH� GDWD�
DQDO\VLV�DQG�SURFHVVLQJ�WR�WDNH�SODFH�LQ�WKH�ZHE�EURZVHU��OHDGLQJ�WR�IOH[LEOH�DQG�
LQWHUDFWLYH� DSSOLFDWLRQV�� 7KHUH� DUH� WKUHH� DSSURDFKHV� LQ� WKLV� UHVSHFW�� D�� *,6�
H[WHQVLRQV� IRU� WKH� ,QWHUQHW� EURZVHUV� �SOXJ�LQV�� E�� DVVLVWDQW� W\SH� VRIWZDUH�
�KHOSHU�ZL]DUG�� F�� $FWLYH;� FRQWUROV� DQG� -DYD� DSSOHWV� �VPDOO� LQWHUDFWLYH�
VRIWZDUH���
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7KH� QHZ� *,6� ,QWHUQHW� VROXWLRQV� DUH� FRQGLWLRQHG� E\� WKH� ,QWHUQHW�
FRQQHFWLRQ�EDQGZLGWK��OLPLWDWLRQ�RI�GDWD�YROXPH�DQG�SURFHVVLQJ�VSHHG��

7KH�FOLHQW�VROXWLRQV�DUH�GLYLGHG�LQWR�WZR�FODVVHV�
x 7KLQ�FOLHQW��

7KH� GDWD� SURFHVVLQJ� RQ� WKH� VHUYHU� DQG� WKH� SURYLVLRQ� RI� VWDWLF�� QRQ�
LQWHUDFWLYH�LPHJHV�WR�WKH�FOLHQW�

+70/�$63� �$FWLYH6HUYHU3DJHV��� -63� �-DYD6HUYHU3DJHV�� ODQJXDJHV�
FDQ�EH�XVHG�

7KH�9%6FULSW�DQG�-DYD6FULSW�VFULSW�ODQJXDJHV�DW�WKH�FOLHQW�FDQ�SURYLGH�
ORZ�FXVWRPL]DWLRQ��UHVL]LQJ�WKH�LPDJH��

x 7KLFN�FOLHQW�
7KH� GDWD� SURFHVVLQJ� RQ� WKH� VHUYHU� DQG� WKH� WUDQVIHU� WR� WKH� FOLHQW� RI�

YHFWRULDO�GDWD�ORFDOO\�SURFHVVHG�E\�D�EURZVHU�H[WHQVLRQ��ORDGHG�SULRU�WR�UXQQLQJ�
WKH� DSSOLFDWLRQ�� RU� E\� ³VPDUW´� YHFWRULDO� GDWD�� QDPHO\� LQ� ;0/�� *0/�� 69*�
�6FDODEOH�9HFWRU *UDSKLFV��IRUPDW��7KH�YHFWRULDO�GDWD�HQDEOH�WR�SHUIRUP�DW�WKH�
FOLHQW�GHWDLOLQJ�� UXQQLQJ�RSHUDWLRQV�� ORFDO�FKDQJH�RI� WKH�GLVSOD\LQJ�SDUDPHWHUV��
ORFDO�SHUIRUPDQFH�RI�LQWHUURJDWLRQV��DW�WKH�FOLHQW��

7KLV� W\SH� RI� VROXWLRQV� XVH� RQ� WKH� FOLHQW¶V� VLGH�� D�� EURZVHU� H[WHQVLRQV�
�SOXJ�LQV�� E�� $FWLYH;� FRQWUROV� F�� -DYD� DSSOHWV� LQ� FRPELQDWLRQ� ZLWK� VHUYHU�
DSSOLFDWLRQV� ZULWWHQ� LQ� +70/�'+70/�$63�3+3�&ROG)XVLRQ� RU� XVLQJ� -DYD�
WHFKQRORJLHV��-DYD��-DYD�VHUYOHWVD�DSSOLFDWLRQ�VHUYHUV��

$� PRUH� UHFHQW� DOWHUQDWLYH� IRU� LQWHUDFWLYLW\�� WKH� UHGXFWLRQ� RI� ,QWHUQHW�
WUDIILF�DQG�VHUYHU�RFFXSDWLRQ�GHJUHH��LV�SURYLGHG�E\�69*�VWDQGDUG�

69*�LV�D�VWDQGDUG�GHYHORSHG�E\�:::�&RQVRUWLXP��:�&���,W�FRQVLVWV�
RI� D� ;0/� JUDPPDU� IRU� WKH� ��'� JUDSKLF� GHVFULSWLRQ� �VKDSHV�� UDVWHU� LPDJHV��
DQLPDWLRQ�� WH[W��� &DQ� EH� SURFHVVHG� E\� XVXDO�;0/�EDVLFV± YDOLGDWLRQ� SDUVHUV��
;0/� HGLWRUV�� EURZVHUV� VXSSRUWLQJ� ;0/�� ,W� LV� XVH� WR� EH� WUDQVIHUUHG� RQ� WKH�
,QWHUQHW� LQ� FRPSUHVVHG� IRUP� �VYJ��� (QDEOHV� WKH� RYHUODSSLQJ� RQ� UDVWHU� LPDJHV�
�*,)�� -3(*�� 31*��� (QDEOHV� WKH� G\QDPLF� KDQGOLQJ� ZLWK� -DYD� VFULSWV�� ,V�
H[WHQVLEOH�ZLWK�VHUYHU�VLGH�WHFKQRORJLHV��-DYD�VHUYOHWV��-63��$63��3+3��3HDUO���
$GREH�&RPSDQ\�GHYHORSHG�D�IUHH�69*�YLHZHU�IRU�,QWHUQHW�([SORUHU��7KH�VPDUW�
PDSV� GHYHORSHG� ZLWK� 69*� HQDEOH� WKH� LPPHGLDWH� FRQQHFWLRQ� RI� JUDSKLF�
HOHPHQWV�WR�QRQ�JUDSKLF�HOHPHQWV�

$��*,6�,QWHUQHW�VROXWLRQV�DYDLODEOH�RQ�WKH�PDUNHW
7KH� DSSOLFDWLRQV� ZKLFK� SURYLGH� JHRJUDSKLFDO� ORFDWLRQ� VHUYLFHV� RQ� WKH�

,QWHUQHW�FDQ�XVH�*,6�SODWIRUPV�LQ�RUGHU�WR�GHYHORS�WKH�DSSOLFDWLRQV�DQG�JHQHUDWH�
PDSV�RU�FXVWRPL]HG�YHUWLFDO�VROXWLRQV�

7KH� RIIHULQJ� RI� WUDGLWLRQDO� PDQXIDFWXUHUV� RI� *,6� GHYHORSPHQW� PHGLD�
�FRPSDQLHV� (65,�� 0DS,QIR�� ,QWHUJUDSK�� $XWR'HVN�� LV� LQWHQGHG� IRU� ERWK� WKH�
GHVNWRS� W\SH� DSSOLFDWLRQV� DQG� *,6� ,QWHUQHW�� &HUWDLQ� PDQXIDFWXUHUV� SURYLGH�
VROXWLRQV� IRU� WKH� LQWHJUDWLRQ� RI� *,6� DSSOLFDWLRQV� LQ� WKH� WUDFNLQJ� V\VWHPV�
�0DS,QIR��$XWR'HVN���7KH�RIIHUV�FDQ�EH�VXPPDUL]HG�DV�IROORZV�
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x *,6�DSSOLFDWLRQV�GHYHORSPHQW�SODWIRUPV��ZKLFK�LQFOXGH�
x 0DS�VSDWLDO�GDWD�VHUYHUV�ZLWK� WKH�SRVVLELOLW\�RI�DGGUHVVLQJ�PDS�UHTXHVWV�

LQ�ODQJXDJHV�GHULYHG�IURP�;0/��H�J���$UF;0/��
x $XWKRULQJ�WRROV�IRU�WKH�ZHEVLWHV�
x 9LHZV�IRU�,QWHUQHW�EURZVHUV��DV�SOXJ�LQV�RU�$FWLYH;�FRQWUROV��
x *36�WUDFNLQJ�VHUYHUV�
x 3ODWIRUPV�IRU�PRELOH�GHYLFHV�
x ³9HUWLFDO´� SURGXFWV� ZLWK� GHGLFDWHG� IXQFWLRQV� �H�J��� IRU� WUDQVSRUW���

ZKLFK�LQFOXGH�
x *36�WUDFNLQJ�VHUYHU�
x &XVWRPL]HG�IXQFWLRQV�

%��2IIHULQJ�RI�0LFURVRIW�&RPSDQ\
x 0DS3RLQW����� DSSOLFDWLRQ�� ZKLFK� HQDEOHV� WKH� H[SDQVLRQ� RI�

IXQFWLRQDOLWLHV� E\� PHDQV� RI� &20� WHFKQRORJ\� �&RPSRQHQW� 2EMHFW�
0RGHO�� � RU� WKH� ,QWHUQHW� SRVWLQJ� E\� PHDQV� RI� 0LFURVRIW� $FWLYH;�
'RFXPHQW�WHFKQRORJ\�

x 6WUXFWXUHG� VHUYLFH� �;0/�:HE� 6HUYLFHV�� 0DS3RLQW�1(7�� KRVWHG� RQ�
0LFURVRIW�VHUYHUV��IRU�WKH�LQWHJUDWLRQ�LQ�DSSOLFDWLRQV�EDVHG�RQ�ORFDWLRQ�
VHUYLFHV� 3URYLGH�VHUYLFHV�IRU�D�IHH�

���3UHVHQWDWLRQ�RI�WKH�*HQHUDO�6ROXWLRQ

2XU�VROXWLRQ�FRQWDLQV�WKH�IROORZLQJ�PDLQ�FRPSRQHQWV �)LJ�����
x $9/�PRELOH�SODWIRUP
x ,QWHUQHW�SRUWDO
x *,6�DSSOLFDWLRQ�VHUYHU�
x 6HYHUDO�W\SHV�RI�LQIRUPDWLRQ�DFFHVV�GHYLFHV��3&��ODSWRS��3'$��FHOO�

SKRQH�
7KH�XVHG�SODWIRUP�LV�0LFURVRIW�:LQGRZV������RU�9�������

$��0RELOH�SODWIRUP
7KH� GHYHORSPHQW� RI� WKH� IROORZLQJ� PRELOH� KDUGZDUH� SODWIRUP� ZDV�

UHTXLUHG�LQ�RUGHU�WR�WDNH�RYHU�WKH�ORFDWLRQ�LQIRUPDWLRQ�
x /DSWRS�SURYLGHG�ZLWK�WKH�VHULDO�LQWHUIDFH�56����DQG�86%�SRUW�
x *36�7ULPEOH�/DVVHQ�6.�,,�UHFHLYHU�FRQQHFWHG�WR�WKH�VHULDO� LQWHUIDFH�

56����RI�WKH�FRPSXWHU��VHW�WR�VHQG�PHVVDJHV�LQ�10($�VWDQGDUG�
x =$33�PRELOH� WHUPLQDO�FRQQHFWHG� WR� WKH�86%�SRUW�RI� WKH� ODSWRS�DQG�

VXSSOLHG�E\�PHDQV�RI�WKLV�SRUW��LQ�RUGHU�WR�HQVXUH�WKH�PRELOH�,QWHUQHW�
FRQQHFWLRQ�EDVHG�RQ�&'0$�WHFKQRORJ\�DQG�ZLWK�7&3�,3�SURWRFRO��

,Q� RUGHU� WR� JHR�HQFRGH� WKH� REMHFWLYHV ZH� XVHG� DQ� $9/� PRELOH� XQLW�
ZKLFK� FRQWDLQV� D� *36� UHFHLYHU�� D� *60� PRGHP� DQG� 5$0� PHPRU\� IRU� WKH�
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VWRUDJH� RI� FRRUGLQDWHV� DQG� IXUWKHU� GHFRGLQJ� WKHUHRI�� 7KH� FRRUGLQDWHV� DUH�
UHFHLYHG�E\�FRXSOH�XQLW�ORFDWHG�DW�WKH�SUHPLVHV�RI�RXU�FRPSDQLHV�

)LJ� ��± *HQHUDO�IXQFWLRQDO�DUFKLWHFWXUH�

%��7KH�,7�SRUWDO
7KH�GHVLJQ�RI�WKH�WRXULVWLF�GDWDEDVH�IRU�7XULVP$9/�SURMHFW�VWDUWHG�IURP�

WKH�IROORZLQJ�SUHPLVHV�
x VKRXOG�FRQWDLQ�WKH�LQIRUPDWLRQ�UHTXLUHG�IRU�RQOLQH�WRXULVWLF�

RULHQWDWLRQ��VXSSRUWLQJ�WKH�WRXULVWV�LQ�WKHLU�FDUV��LQ�UHPRWH�DUHDV�
x VKRXOG�FRPSO\�ZLWK�9$7*,�(XURSHDQ�VWDQGDUG��9DOXH�$GGHG�

7KHPDWLF�*HRJUDSKLFDO�,QIRUPDWLRQ��RQ�WKH�H[FKDQJH�RI�WRXULVWLF�
LQIRUPDWLRQ��LQ�RUGHU�WR�HQVXUH�WKH�IXQGDPHQW�RI�DQ�RSHQ�VRIWZDUH�
SODWIRUP�HQDEOLQJ�WKH�LQWHJUDWLRQ�RI�5RPDQLDQ�YDOXHV�LQ�WKH�
LQWHUQDWLRQDO�FLUFXLW�

x WKH�VWUXFWXUH�RI�WKH�GDWDEDVH�VKRXOG�DGMXVW�WR�WKH�VSHFLILFV�DQG�
DEXQGDQFH�RI�5RPDQLDQ�WRXULVWLF�LQIRUPDWLRQ�

6(59(5
0RQLWRULQJ�
DQG�&RQWURO�
&HQWHU

&/,(17

$JULWRXULVP�
GDWDEDVH

'DWDEDVH�
XSGDWH�DQG�
PDQDJHPHQW�
DSSOLFDWLRQ

,QWHUQHW�
DSSOLFDWLRQ
3RUWDO�

785,60�

,QWHUIDFH

&XVWRPL]HG�
GDWD�

SDFNDJH�
JHQHUDWLQJ�
DSSOLFDWLRQ

/RFDWLRQ�
LQIRUPDWLRQ�
PDQDJHPHQW�
DSSOLFDWLRQ

*,6�$9/�
DSSOLFDWLRQ

%URZVHU

*36�GDWD�
SURFHVVLQJ�
DSSOLFDWLRQ

6(59(5
'DWD�
&HQWHU
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)LJ� ��± 6FKHPDWLF�SUHVHQWDWLRQ�RI�WKH�*36�GDWD�UHFHSWLRQ�KDUGZDUH�SODWIRUP�

���*URXQGV�IRU�WKH�6HOHFWHG�*LV�6ROXWLRQ

���� 0DS3RLQW�(XURSH������3URGXFW

7KH� 0DS3RLQW� SURGXFW� LV� D� *,6� GHVNWRS� ZLWK� UHGXFHG� GHYHORSPHQW�
IDFLOLWLHV��EXW�ZLWK�IDFLOLWLHV�RI�SURJUDPPDWLF�KDQGOLQJ�RI�JHRJUDSKLF�DQG�QRQ�
JHRJUDSKLF� LQIRUPDWLRQ��7KH 0DS3RLQW�(XURSH������SURGXFW� FRQWDLQV�GHWDLOHG�
LQIRUPDWLRQ�RI�(XURSHDQ�VWDWHV�DV�ZHOO�DV�PDSV�RI�WKH�RWKHU�FRQWLQHQWV���

7KH� JHRJUDSKLF� FRRUGLQDWHV� DUH� LQ�:*6�� �:RUOG� *HRGHWLF� 6\VWHP�
������IRUPDW�

0DS3RLQW�SURGXFW�FRQWDLQV�D�OD\HU�ZLWK�ORFDOLWLHV��PDLQ�DQG�ORFDO�URDGV��
UDLOZD\V�� PDLQ� DQG� VHFRQGDU\� DLUSRUWV�� RYHU� ZKLFK� WKH� IROORZLQJ� FDQ� EH�
RYHUODSSHG�� D� OD\HU ZLWK� WRSRJUDSKLF� �ODQGVFDSH�� LQIRUPDWLRQ�� ZLWK� GHPR�
JUDSKLF�LQIRUPDWLRQ�DQG�VHYHUDO�OD\HUV RI�LPSRUWHG�GDWD�RU�G\QDPLFDOO\�OLQNHG�
WR�WKH�DSSOLFDWLRQ�

0DS3RLQW� SURGXFW� SURYLGHV� WKH� IROORZLQJ� W\SHV� RI� PDSV� WKURXJK� WKH�
RYHUODSSHG�VHYHUDO�OD\HUV�

x 7UDQVSRUW�URXWHV
x 1RQ�JHRJUDSKLFDO� GDWD� �GHPRJUDSKLF�� WRXULVWLF� REMHFWLYHV��

JHRJUDSKLFDOO\�HQFRGHG�XVHU�GDWD�
x 7UDQVSRUW�URXWHV�DQG�QRQ JHRJUDSKLFDO�GDWD
x 3ROLWLFDO
x 3K\VLFDO

7KH�SRVVLELOLW\�WR�LPSRUW�RZQ�JHRJUDSKLFDO�GDWD�LV�ORZ��LQ�SDUWLFXODU�GXH�
WR� WKH� XVH� RI� D� SURSULHWDU\� IRUPDW� �
�SWP��� +RZHYHU�� LW� LV� SRVVLEOH� WR� LPSRUW�
YHFWRULDO�ILOHV�RI�VKDSH�W\SH�LQ�(65,�IRUPDW�

/
$
3
7
2
3

*36�DHULDO

*36�UHFHLYHU
6WDQGDUG�
10($

&HOO�SKRQH
&'0$
86%

86%

&20�
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2WKHU�FKDUDFWHULVWLFV�
x *HR�HQFRGLQJ� WDNHV� SODFH� DW� WKH� OHYHO� RI� JHRJUDSKLFDO� FRRUGLQDWHV��

VWUHHW�DGGUHVVHV��SRVWDO�FRGHV��GHPRJUDSKLF�GDWD��SROLWLFDO�GDWD�
x 7KH� LPSRUW� RI� XVHU� GDWD� WDNHV� SODFH� LQ� WKH� IRUP� RI� ([FHO� VKHHWV��

0LFURVRIW� $FFHVV� GDWDEDVH� WDEOHV� RU� RWKHU� W\SHV� ZKLFK� HQDEOH� WKH�
FRQQHFWLRQ�YLD�WKH�8QLYHUVDO�'DWD�/LQN��2/(�'%��2'%&��

x )RU� PDSSLQJ� FDQ� DOVR� EH� XVHG� LQFRPSOHWH�� LQDFFXUDWH� RU� QRQ�JHR�
HQFRGHG�GDWD��*HQHUDOO\��WKH�GDWD�LV�VXFFHVVIXOO\�PDSSHG�XS�WR�����
�����ZKHQ� WKH� GDWD� FDQQRW� EH�PDSSHG��0DS3RLQW� GLVSOD\V� D� OLVW� RI�
SRVVLELOLWLHV�

0LFURVRIW� 0DS3RLQW���� SURYLGHV� DQ� REMHFWXDO� SURJUDPPLQJ� PRGHO�
DQG�$FWLYH;�FRQWURO��0DS3RLQW�&RQWURO��

:H�VKRXOG�PHQWLRQ�WKDW�0LFURVRIW�0DS3RLQW�LV�QRW�D�FODVVLF�JHRJUDSKLF�
V\VWHP�� DQG� IXUWKHUPRUH� LV� GHGLFDWHG� IRU� GHVNWRS�� +RZHYHU�� WDNLQJ� LQWR�
FRQVLGHUDWLRQ� WKH� VSHFLILFV� RI� WKH� WRXULVWLF� DSSOLFDWLRQ� DQG� WKH� LQWHQGHG� *,6�
IXQFWLRQDOLWLHV�� ZH� FKRVH� 0LFURVRIW� 0DS3RLQW����� SURGXFW GXH� WR� WKH�
IROORZLQJ�UHDVRQV�
3URJUDPPDELOLW\�

x LQWHJUDWLRQ�ZLWK�WKH�SODWIRUP�DQG�RWKHU�0LFURVRIW�SURGXFWV�
x SRVVLELOLW\�WR�XVH�LW�DV�2/(�VHUYHU�DQG�GHYHORS�DQ�RZQ�*,6�DSSOLFDWLRQ�

VHUYHU�
x SURJUDPPDWLF� FRQWURO� RI� WKH� DSSOLFDWLRQ�� *,6� ORFDWLRQ�SRVLWLRQLQJ�

IXQFWLRQV�� W\SHV� RI� PDSV�� FKDUDFWHULVWLFV� RI� PDSV�� PXOWL�V\PERO�
UHSUHVHQWDWLRQ��

x H[WHQVLRQ� RI� WKH� IXQFWLRQDOLW\� DQG�RU� DXWRPDWLRQ� RI� FHUWDLQ�0DS3RLQW�
IXQFWLRQV� E\� FUHDWLQJ� H[WHQVLRQV� EDVHG� RQ� &20� WHFKQRORJ\�
�&RPSRQHQW�2EMHFW�0RGHO��

x HDV\� LQWHJUDWLRQ� ZLWK� 0LFURVRIW� SURGXFWV� �$FFHVV�� ([FHO�� 2XWORRN��
,QWHUQHW�([SORUHU���

3URYLGHG�FKDUDFWHULVWLFV
x GRHV�QRW�UHTXLUH�WKH�GHYHORSPHQW�RI�PDSV��LQFOXGHV�WKH�PDS�RI�(XURSH�
x SRVVLELOLW\�RI�JHR�HQFRGLQJ�WKH�XVHU�GDWD�
x VWDWLF�DQG�G\QDPLF�FRQQHFWLRQ�WR�WKH�XVHU�GDWD�
x IOH[LEOH�VHDUFK�HQJLQH�
x URXWH�DQDO\]LQJ�DQG�RSWLPL]LQJ�DOJRULWKPV�
x PRGXOH�RI�RULHQWDWLRQ�DQG�URXWH�SODQQLQJ�H[WUHPHO\�GHWDLOHG��E\�KRXUV��

GD\V��LQWHULP�VWRSV��FRVW�FRPSXWDWLRQ��H[WUHPHO\�XVHIXO�IRU�WKH�WRXULVWLF�
DSSOLFDWLRQ�

&RQQHFWLRQ�WR�D�*36�GHYLFH
x LQWHJUDWHG�FRPPXQLFDWLRQ�ZLWK�WKH�*36�UHFHLYHU��FDQ�EH�XVHG�IRU�WHVWV�

DQG�GDWD�FROOHFWLRQ�
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6KRUW�WLPH�IRU�SURFHVVLQJ
x 6KRUW� WLPH� IRU� FRPSXWDWLRQV�� GXH� WR� WKH� IDFW� WKDW� GRHV� QRW� UHTXLUH�

VSHFLDO�FRPSXWDWLRQ�UHVRXUFHV��WKH�JHRJUDSKLFDO�GDWD�EHLQJ� LQWHJUDWHG�
�GRHV� QRW� UHIHU� WR� H[WHUQDO� JHRJUDSKLFDO� GDWDEDVHV�� GRHV� QRW� SHUIRUP�
FRQYHUVLRQV���

����� 0DSSRLQW�&RQFHSWV

7KH� 0DS3RLQW� SURJUDPPLQJ� PRGHO� LV� PRGHO�RULHQWHG�� DQG� FRQWDLQV�
REMHFWV�DQG�FROOHFWLRQV�RI�REMHFWV��PHWKRGV�DQG�IHDWXUHV�RI�WKH�REMHFWV��

7KH�PRVW�LPSRUWDQW�REMHFWV�DUH�$SSOLFDWLRQ��0DS��/RFDWLRQV��'DWD6HWV��
3XVKSLQV��5RXWH��'LUHFWLRQV�

3XVKSLQ
7KH�ORFDOLWLHV�DQG�SRLQWV�RI�LQWHUHVW�RQ�WKH�PDS�FDQ�EH�PDUNHG�E\�PHDQV�

RI�FHUWDLQ�REMHFWV�FDOOHG�³3XVKSLQ´��7KLV�FRQWDLQV�DQ�LFRQ��D�ODEHO��D�ORFDOLW\�RU�D�
QRQ�JHRJUDSKLFDO�GDWD�DQG�DQ�LGHQWLILHU�GHILQHG�E\�WKH�XVHU�

&DQ�EH�XVHG�LQ�RUGHU�WR�PDUN�D ORFDOLW\��ZKLFK�FDQ�UHSUHVHQW�D�ORFDWLRQ�
RQ�WKH�PDS��DQ�DGGUHVV�RU�DQ\�ORFDWLRQ�GHILQHG�E\�ODWLWXGH�DQG�ORQJLWXGH�RU�FDQ�
EH�D�ORFDWLRQ�GHILQHG�E\�WKH�XVHU�IURP�D�GDWDEDVH�LPSRUWHG�LQ�0DS3RLQW�

$UH� RUJDQL]HG� LQ� FROOHFWLRQV�� FDQ�EH� DFFHVVHG� VHTXHQWLDOO\�EDVHG� RQ�D�
PHWHU� RI� WKH� FROOHFWLRQ�� $W� LWV� WXUQ�� LV� SDUW� RI� WKH� 'DWD6HWV� FROOHFWLRQ�� ZKLFK�
FRQWDLQV�DOO�GDWD�LPSRUWHG�IURP�D�GDWDEDVH��

5RXWH
$� URXWH� PD\� LQFOXGH� D� VSHFLILFDWLRQ�� D� VHW� RI� LQGLFDWLRQV�� DQG�RU� WKH�

UHSUHVHQWDWLRQ� RI� D� FDOFXODWHG� URXWH�� 7KH� LQGLFDWLRQV� FDQ� EH� XVHG� LQ� RUGHU� WR�
FUHDWH�DQ� LWLQHUDU\�DQG�FRQWDLQ� LQIRUPDWLRQ�RQ� WKH�GLVWDQFH�EHWZHHQ�VHJPHQWV��
WKH�WUDYHOLQJ�WLPH��WKH�URXWH�FRVWV���

5RXWHV�FDQ�EH�RSWLPL]HG�E\�WLPH�RU�GLVWDQFH�

���3UHVHQWDWLRQ�RI�*,6�$9/�6ROXWLRQ D 1'�5HVXOWV

7KH�*,6�VROXWLRQ�FRQVLVWHG�RI�
x LGHQWLILFDWLRQ� RI�*,6� VHUYLFHV� DSSURSULDWH� IRU� WKH� WRXULVWLF� VHUYLFHV�YLD�

WKH�,QWHUQHW�XQGHU�PRELOLW\�FRQGLWLRQV�
x GHYHORSPHQW�RI�D�*,6�DSSOLFDWLRQ�VHUYHU��*,6�GLVSDWFKHU��� WDNLQJ�RYHU�

DQG�VHUYLFLQJ�WKH�*,6�VHUYLFH�GHPDQGV�IURP�7XULVP$9/�SRUWDO�
x GHYHORSPHQW�RI�WKH�LQWHUIDFH�EHWZHHQ�WKH�*,6�GLVSDWFKHU�DQG�WKH�SRUWDO�

E\�PHDQV�RI�D�0LFURVRIW�64/�6(59(5�GDWDEDVH�
x SDUDPHWUL]DWLRQ�RI�WKH�*,6�VHUYLFH�GHPDQG�
x GHYHORSPHQW� RI� DQ� $FWLYH;� FRPSRQHQW� ZKLFK� FDQ� EH� ORDGHG� LQ� WKH�

+70/�FOLHQW�SDJH�� WDNLQJ�RYHU� WKH� JHRJUDSKLFDO� FRRUGLQDWHV� IURP� WKH�
*36�UHFHLYHU�

x GHYHORSPHQW� RI�+70/�SDJHV�� VHQGLQJ� UHTXHVWV� WR� WKH�*,6� GLVSDWFKHU�
DQG�GLVSOD\LQJ�WKH�PDSV�
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x JHR�HQFRGLQJ� RI� WRXULVWLF� REMHFWLYHV� RI� WKH� SLORW� %XFRYLQD� DUHD� E\�
PHDQV�RI�WKH�RZQ�$9/�SODWIRUP�

x GHYHORSPHQW RI� (65,� YHFWRULDO� PDSV� LQ� :*6��� IRUPDW� JHRJUDSKLF�
FRRUGLQDWHV�� � UHSUHVHQWLQJ� WKH� VWUHHW� QHWZRUN� RI� 6XFHDYD�0XQLFLSDOLW\�
DQG�WKH�LPSRUW�WKHUHRI�LQ�WKH�0DS3RLQW�SURGXFW�IRU�WRXULVWLF�RULHQWDWLRQ�
LQ�WKH�WRZQ�
7KH� *,6� � GLVSDWFKHU� LV� DQ� RZQ� DSSOLFDWLRQ� ZKLFK� XVHV� 0LFURVRIW�

0DS3RLQW�DV�2/(�VHUYHU�
7KH�GLVSDWFKHU�VHTXHQWLDOO\�VHUYLFHV�WKH�UHTXHVWV�IURP�WKH�SRUWDO�FOLHQWV��

LGHQWLILHV�WKH�W\SH�RI�FDOOLQJ�GHYLFH��3&�RU�PRELOH�GHYLFH��DQG�SURYLGHV�D�PDS�
VSHFLILF�IRU�WKH�UHTXHVWHG�*,6�VHUYLFH�� �7KH�PDSV�DUH�VDYHG�DV�*,)�LPDJHV��RI�
VL]HV� DGMXVWHG� EDVHG� RQ� WKH� FDOOLQJ� GHYLFH�� ZKLFK� DUH� LQFOXGHG� LQ� WKH� +70/�
SDJH�RI�WKH�XVHU�

7KH� FOLHQW¶V� ORFDWLRQ� WDNHV� SODFH� WKURXJK� WKH� WUDQVPLVVLRQ� LQ� WKH� *,6�
GHPDQG� SDUDPHWHUV� RI� WKH� JHRJUDSKLF� FRRUGLQDWHV� RI� WKH� WDUJHW� DUHD��
FRUUHVSRQGLQJ�WR�WKH�WRXULVW¶V�SRVLWLRQ�RU�FHQWHU�RI�WKH�LQWHUHVW�DUHD�

7KH� 0DS3RLQW� GDWDEDVH� ZDV� QRW� XVHG� IRU� WKH� GLVSOD\� RI� WRXULVWLF�
REMHFWLYHV�EHFDXVH�LW�LV�LQFRPSOHWH�DQG�FDQQRW�EH�G\QDPLFDOO\�XSGDWHG��EXW�RZQ�
GDWD�VHUYLFHV��G\QDPLFDOO\�OLQNHG�WR�0DS3RLQW��7KH�GLVSOD\�RI�REMHFWLYHV�RQ�WKH�
PDS�ZDV�HQVXUHG�E\�PHDQV�RI�WKH�V\PEROV�SURYLGHG�E\�0DS3RLQW�

)LJ� � ± 7KH�ILUVW�REWDLQHG�PDS�IURP�DSSOLFDWLRQV�

� ,PSOHPHQWDWLRQ�PDQQHU�
7KH�*,6� IXQFWLRQV� DUH� GHYHORSHG� ZLWK� 9LVXDO%DVLF�1(7�DQG�ZLWK� WKH�

IXQFWLRQV�OLEUDU\�0LFURVRIW�0DS3RLQW����2EMHFW�/LEUDU\��(XURSH���DYDLODEOH�E\�
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PHDQV� RI� WKH� $FWLYH;�0DS3RLQW� (XURSH� ����� FRQWURO�� 0LFURVRIW� 0DS3RLQW��
8WLOLWLHV�����7\SH/LEUDU\�LV�DOVR�XVHG�
� ,PSOHPHQWHG�*,6�VHUYLFHV

$��/RFDWLRQ�6HUYLFHV
7KH�VHUYLFH�ZLOO�KDYH�DV�UHVXOW�D�PDS�VHFWRU�FRQWDLQLQJ�WKH�WDUJHW�DUHD��

WDUJHW�SRLQW�

%� 'DWD�6HUYLFHV�
(QVXUH� WKH�PDS�UHSUHVHQWDWLRQ�RI� WRXULVWLF� LQWHUHVW�REMHFWLYHV��E\�XVLQJ�

GDWD�SURYLGHG�E\�WKH�:HE�VHUYLFHV�LPSOHPHQWHG�XQGHU�7XULVP$9/�SURMHFW��7KH�
GDWD�LV�REWDLQHG�WKURXJK�WKH�LQWHUURJDWLRQ�RI�H[LVWLQJ�GDWD�ZLWKLQ����NP�DURXQG�
WKH�WDUJHW�DUHD�

)LJ� � ± 7KH�VHFRQG�REWDLQHG�PDS�IURP�DSSOLFDWLRQV�

7KH� REMHFWLYHV� DUH� UHSUHVHQWHG�ZLWK� V\PEROV� DQG� VHQVLWLYH� DUHDV�ZKHQ�
SRLQWLQJ�WKH�PRXVH��DOVR�FDOOHG�DV�³KRWVSRWV´��7KH�REMHFWLYHV�DUH�PDUNHG�RQ�WKH�
PDS� ZLWK� YDULRXV� V\PEROV�� ZKLFK� ZLOO� KDYH� DWWDFKHG� ODEHOV� ZLWK� JHQHUDO�
LQIRUPDWLRQ��QDPH��GLVWDQFH�IURP�WKH�WDUJHW�SRLQW�

&��0DS�+DQGOLQJ�6HUYLFHV��
$� PDS� FHQWHUHG� RQ� WKH� WDUJHW� DUHD� LV� REWDLQHG� LQ� DQ� LPSOLHG� PDQQHU��

7KURXJK�WKH�PDS�KDQGOLQJ�VHUYLFHV��WKH�XVHU�LV�SURYLGHG�ZLWK���W\SHV�RI�=220�
�GHWDLO�SHUVSHFWLYH�� DQG�PDS�PRYLQJ� IXQFWLRQV� RQ� WKH� �� FDUGLQDO� SRLQWV� �3$1�
IXQFWLRQV��
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)LJ� � ± 2WKHU�REWDLQHG�PDS�IURP�DSSOLFDWLRQV

'� 2ULHQWDWLRQ�6HUYLFHV�
&RPSOH[� VHUYLFHV� IRU� REWDLQLQJ� WKH� EHVW� URXWH� WR� D� FHUWDLQ� WRXULVWLF�

REMHFWLYH�
$OO� SRLQWV� RI� WKH� URXWH� VKRXOG� EH� NQRZQ�� WKH� GHSDUWXUH� SRLQW�� WKH�

GHVWLQDWLRQ� SRLQW�� LQWHULP� VWRS� SRLQWV�� VWRSSLQJ� WLPH�� HQYLVDJHG� RSWLPL]LQJ�
FULWHULRQ��

)LJ� � ± 2WKHU�REWDLQHG�PDS�IURP�DSSOLFDWLRQV�
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���&RQFOXVLRQV

7KH�VHW�RXW�*,6�VROXWLRQ� LV�DQ�DSSOLFDWLYH�RQH��VHOHFWHG�EDVHG�RQ�SULFH�
DQG� HIILFLHQW� GHYHORSPHQW� UHDVRQV�� %DVHG� RQ� 0LFURVRIW� 0DS3RLQW� DV� FKHDS�
VROXWLRQ�� ZH� GHSHQG� RQ� WKH� GDWD� VRXUFHV� DFTXLUHG� E\� 0LFURVRIW� FRPSDQ\��
)ROORZLQJ� WKH� WHVW� RI� WKH� V\VWHP�ZH�FRXOG� ILQG� FHUWDLQ� DFFXUDF\� GHYLDWLRQV� RI�
WKH� JHRJUDSKLF� GDWD�� EXW� ZH� FDQ� KRSH� WKDW� LQ� WKH� IXWXUH� WKH� GDWD� VRXUFHV� IRU�
5RPDQLD�ZLOO�EH�RI�KLJKHU�TXDOLW\�DQG�SURYLGHG�E\�ORFDO�VXSSOLHUV�

7KH� DSSOLFDWLRQ� ZKLFK� LQWHJUDWHV� *,6� VROXWLRQ� LV� KLJKO\� FRPSOH[�� EXW�
EHQHILWV� IURP� VSHFLDO� VXSSRUW� DW� 6XFHDYD� &RXQW\� OHYHO�� UHTXLUHG� IRU� WKH� JHR�
HQFRGLQJ�RI�DOO�WRXULVWLF�REMHFWLYHV�DQG�WKH�VXSSO\�RI�WRXULVWLF�GDWDEDVHV�

5()(5(1&(6

&DUUDUD� $��� &DUGLQDOL� 0��� *X]]HWWL� )��� 5HLFKHQEDFK� 3���*,6� 7HFKQRORJ\� LQ� 0DSSLQJ�
/DQGVOLGH� +D]DUG�� *HRJUDSKLFDO� ,QIRUPDWLRQ� 6\VWHPV� LQ� $VVHVVLQJ� 1DWXUDO�
+D]DUGV��.OXZHU�$FDG��3XEO���'RUGUHFKW��7KH�1HWKHUODQGV��������� �������

'LHWULFK�:�(���0RQWJRPHU\�'�5���6+$/67$%��$�'LJLWDO� 7HUUDLQ�0RGHO� IRU�0DSSLQJ�
6KDOORZ� /DQGVOLGH� 3RWHQWLDO� 7HFKQLFDO� 5HSRUW�� 1&$6,� KWWS���VRFUDWHV��
EHUNHOH\�HGX�aJHRPRUSK�VKDOVWDE� ������

*XLPDUmHV��5�)�����5DPRV��9�0����5HGLYR��$�/����*RPHV��5�$�7����)HUQDQGHV��1�)���GH�
&DUYDOKR�2�$���$SSOLFDWLRQ�RI�WKH�6+$/67$%�0RGHO�IRU�0DSSLQJ�6XVFHSWLEOH�
/DQGVOLGH� $UHDV� LQ� 0LQH� =RQH� �4XDGULOiWHUR� )HUUtIHUR� LQ� 6RXWKHDVW� %UD]LO���
*HRVFLHQFH�DQG�5HPRWH�6HQVLQJ�6\PS����,*$566�µ����3URF��,(((�,QWHUQDW�������
�����������������

0DJ\DUL±6iVND� =V��� +DLGX� ,��� 3RVVLELOLWLHV� RI� 6SDWLDO� 0RGHOLQJ� LQ� 3URJUDPPHG�
(QYLURQPHQWV�� 6FL�� -�� RI� Ä$O�� ,�� &X]D´� 8QLY��� -DVV\�� *HRJUDSK\��/,,�� ������
�������

3DFN�5�7���7DUERWRQ��'�*���*RRGZLQ�&�1���$VVHVVLQJ�7HUUDLQ�6WDELOLW\�LQ�D�*,6�8VLQJ�
6,10$3� ��WK� DQQXDO� *,6� &RQI��� *,6� ������ )HEUXDU\� ��±���� 9DQFRXYHU��
%ULWLVK�&ROXPELD� �����

7DUROOL�3���7DUERWRQ�'�*���$�1HZ�0HWKRG� IRU�'HWHUPLQDWLRQ�RI�0RVW�/LNHO\�/DQGVOLGH�
,QLWLDWLRQ�3RLQWV�DQG�WKH�(YDOXDWLRQ�RI�'LJLWDO�7HUUDLQ�0RGHO�6FDOH�LQ�7HUUDLQ�
6WDELOLW\�0DSSLQJ��+\GURORJ\�DQG�(DUWK�6FL��6\VW�����������������������

8GDV� $��� 6ORSH� 6WDELOLW\� $QDO\VLV� 8VLQJ� *,6� RQ� D� 5HJLRQDO� 6FDOH�� $� &DVH� 6WXG\� RI�
1DUD\DQJKDW�± 0XQJOLQJ�0LJKZD\�6HFWLRQ��1HSDO� 0DVWHU�'LVVHUWDWLRQ��8QLY��
*HQW�9ULMH�8QLYHUVLWHLW�%UXVVHO��%HOJLXP�������

:DZHU�5���1RZRFLHĔ�(���$SSOLFDWLRQ�RI�6,10$3�7HUUDLQ�6WDELOLW\�0RGHO� WR�*URGDU]�
6WUHDP�:DWHUVKHG� (OHFWURQLF�-��RI�3ROLVK�$JULFXOW��8QLY������� �������

:HHUDVOQJKH��.�0���$EH\ZOFNUHPD�+�9�0�3���)RZ]H�-�6�0���6DPDUDNRRQ�/���8VH�RI�D�
'HWHUPLQLVWLF� 6ORSH� 6WDELOLW\� 3UHGLFWLQJ� )ROO� IRU� /DQGVOLGH� 9XOQHUDELOLW\�
$VVHVVPHQW� LQ� 5DWQDSXUD�$UHD�� ,QWHUQDW�� &RQI�� RQ�0LWLJDWLRQ� RI� WKH� 5LVN� RI�
1DWXUDO�+D]DUGV� 3HUDGHQL\D��6UL�/DQND��0DUFK�������������

62/8ğ,, *,6�3(1758�'(=92/7$5(�'85$%,/Ă Ì1�$*52�785,60

�5H]XPDW�

'H]YROWDUHD�'XUDELOă�úL�$JUR�� 7XULVPXO�V�DX�GH]YROWDW�FX�GHRVHELUH�vQ�XOWLPD�
MXPăWDWH� GH� VHFRO�� vQVă� FD� IHQRPHQ� VRFLDO�HFRQRPLF� GH� PDVă� VH� QXPHUă� SULQWUH�
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DFWLYLWăĠLOH�GH�ED]ă�vQ�QXPHURDVH�ĠăUL� ILLQG�XQD�GLQ�UDPXULOH�HFRQRPLFH�FX�FHOH�PDL�PDUL�
SHUVSHFWLYH�GH�GH]YROWDUH�vQ�YLLWRU�

$FWXDOD� GH]YROWDUH� D� 6RFLHWăĠLL� ,QIRUPDĠLRQDOH� LPSXQH� úL� LQGXVWULHL� DJUR�
WXULVPXOXL�FD�úL�FHORUODOWH�VHFWRDUH�ILQDQFLDUH�úL�FRPHUFLDOH��QHFHVLWDWHD�GH]YROWăULL�XQRU�
QRL PHWRGRORJLL�ED]DWH�SH�WHKQRORJLD�,QWHUQHW�úL�WHKQRORJLL�PRGHUQH�GH�WHOHFRPXQLFDĠLL��
/D� QLYHO� HXURSHDQ� V�DX� ODQVDW� GHMD� SURLHFWH� VXSRUW� SHQWUX� DFWLYLWăĠL� GH� FHUFHWDUH� úL�
SURLHFWDUH� vQ� GRPHQLXO� LQWHJUăULL� úL� LQWHURSHUDELOLWăĠLL� IXUQL]RULORU�� YkQ]ăWRULORU� úL
FRQVXPDWRULORU�GH�VHUYLFLL�WXULVWLFH�GLQ�]RQH�JHRJUDILFH�GLIHULWH�FDUH�DX�DYXW�FD�ILQDOLWDWH�
FUHDUHD�GH�VLVWHPH�GHVFKLVH��DUKLWHFWXUL�GH�VLVWHPH�úL�SURWRFRDOH�FH� IRORVHVF� IDFLOLWăĠLOH�
QRLORU�WHKQRORJLL�úL�VWDELOHVF�QRL�UHJXOL�DOH�DIDFHULL�

/XFUDUHD� vúL� SURSXQH� Vă� SUH]LQWH� R� VROXĠLH�*,6�$9/� � vQ� VSULMLQXO� UHDOL]ăULL� úL�
GH]YROWăULL� GH� VHUYLFLL� WXULVWLFH� XWLOL]kQG� WHKQRORJLLOH� DFWXDOH�� SULQ� RIHULUHD� GH� KăUĠL� úL�
VHUYLFLL� GH� LQIRUPDUH� úL� RULHQWDUH� WXULVWLFă� vQ�PRG� GLQDPLF�� vQ� IXQFĠLH� GH� � ORFDOL]DUHD�
WXULVWXOXL� DIODW� vQ� PRELOLWDWH�� (VWH� QHFHVDU� FD� DFHVWD� Vă� ILH� GRWDW� FX� XQ� GLVSR]LWLY� GH�
ORFDOL]DUH� SULQ� WHKQRORJLH� *36� úL� FX� XQXO� GH� FRQHFWDUH� OD� ,QWHUQHW� �ODSWRS� úL� WHOHIRQ�
PRELO�=DSS�VDX�GLVSR]LWLY�3'$�FX�*356��

6ROXĠLD� D� IRVW� LQWHJUDWă� vQWU�R� SODWIRUPă� GH� FRPXQLFDĠLL� PRELOH� ED]DWă� SH�
WHKQRORJLLOH��*36��*OREDO�3RVLWLRQLQJ�6\VWHP���*60��=DSS�úL�,QWHUQHW��UHVSHFWLY�vQWU�R�
DSOLFDĠLH�GH�WLS�3RUWDO�,QWHUQHW��=RQD�SLORW�DOHDVă�SHQWUX�H[SHULPHQWDUH�DUH�XQ�SRWHQĠLDO�
WXULVWLF� GHRVHELW�� ILLQG� YRUED� GHVSUH� DULD� 6XFHDYD� ± %XFRYLQD�� FX� PkQăVWLULOH� GLQ�
%XFRYLQD�� &kPSXOXQJ�0ROGRYHQHVF� úL� 9DWUD�'RUQHL�� 6ROXĠLD� D IRVW� H[SHULPHQWDWă� vQ�
GHSODVDUH�SULQ�MXGHĠXO�6XFHDYD��FX�UH]XOWDWH�EXQH�

3HQWUX� LPSOHPHQWDUHD� VROXĠLHL� GH� ,QWHUQHW� *,6� DX� IRVW� XWLOL]DWH� SODWIRUPD�
0LFURVRIW� 6WXGLR�1(7�� SURGXVXO� �0LFURVRIW�0DS3RLQW�(XURSH������KăUĠL� YHFWRULDOH� vQ�
IRUPDW�(65,�UHSUH]HQWkQG�PXQLFLSLXO�6XFHDYD�




