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2Q���0D\�������WKH�/LQX[�)RXQGDWLRQ�DQQRXQFHG�D�QHZ�DGGLWLRQ�WR�LWV�URVWHU�RI�JOREDO�
RSHQ�VRXUFH�HFRV\VWHP�SURMHFWV��WKH��7UXVW�RYHU�,3�)RXQGDWLRQ ���7KH�PLVVLRQ�RI�WKLV�
QHZ�)RXQGDWLRQ�LV�WR�VLPSOLI\�DQG�VWDQGDUGL]H�KRZ�WUXVW�LV�HVWDEOLVKHG�RQOLQH�VR�WKDW�
HYHU\RQH�FDQ�IHHO�VDIH��VHFXUH��DQG�SULYDWH�LQ�DOO�RI�RXU�GLJLWDO�LQWHUDFWLRQV²ZKHWKHU�
EHWZHHQ�LQGLYLGXDOV��EXVLQHVVHV��JRYHUQPHQWV��RU�DQ\�³WKLQJ´�RQ�WKH�,QWHUQHW�RI�7KLQJV��

,Q�WKLV�ZKLWH�SDSHU��ZH�ZLOO�FRYHU��

Ɣ 7UXVW�LQ�WKH�3UH�,QWHUQHW�(UD �²WKH�VLPSOH��JOREDO�PHFKDQLVPV�ZH�HYROYHG�WR�
HVWDEOLVK�WUXVW�LQ�UHODWLRQVKLSV�EHIRUH�ZH�HYHU�ZHQW�RQOLQH��

Ɣ 7KH�,QWHUQHW�(UD�DQG�WKH�³7UXVW�*DS´ �²:KDW�KDSSHQHG�ZKHQ�ZH�PRYHG�RQOLQH�
DQG�ZK\�ZH�HQGHG�RXW�ZLWK�VXFK�D�ODUJH�³WUXVW�JDS´�YV��UHDO�ZRUOG�WUXVW��

Ɣ 7KH�1HZ�(UD�RI�'LJLWDO�7UXVW �²+RZ�ZH�FDQ�ILQDOO\�EULGJH�WKLV�WUXVW�JDS�ZLWK�
RSHQ�VWDQGDUG�GLJLWDO�FUHGHQWLDOV�DQG�JRYHUQDQFH�IUDPHZRUNV��

Ɣ 7KH�7UXVW�RYHU�,3�6WDFN ²+RZ�WKLV�IRXU�OD\HU��GXDO�VWDFN�DUFKLWHFWXUH�KDV�WKH��

SRWHQWLDO�WR�GR�IRU�WKH�SHHU�WR�SHHU�H[FKDQJH�RI�WUXVWZRUWK\�GLJLWDO�FUHGHQWLDOV�
ZKDW�WKH�7&3�,3�VWDFN�GLG�IRU�WKH�SHHU�WR�SHHU�H[FKDQJH�RI�GDWD�SDFNHWV��

Ɣ 7KH�5ROH�RI�WKH�7UXVW�RYHU�,3�)RXQGDWLRQ �²+RZ�WKLV�QHZ�RUJDQL]DWLRQ�ZLOO�
SURYLGH�D�JOREDO�IRUXP�IRU�FROODERUDWLRQ�RQ�GHYHORSLQJ��KDUGHQLQJ��WHVWLQJ��DQG�
SURPRWLQJ�WKH�7UXVW�RYHU�,3�VWDFN���

��7KH�VWDUWLQJ�GHILQLWLRQ�RI�WKH�7R,3�VWDFN�LV�SXEOLVKHG�DV�+\SHUOHGJHU�$ULHV�5)&�������
KWWSV���JLWKXE�FRP�K\SHUOHGJHU�DULHV�UIFV�EORE�PDVWHU�FRQFHSWV������WRLS�VWDFN�5($'0(�PG��

�

https://github.com/hyperledger/aries-rfcs/blob/master/concepts/0289-toip-stack/README.md
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&UHGHQWLDOV�
,Q�WKH�HUD�EHIRUH�GLJLWDO�QHWZRUNV²ZKHQ�UHODWLRQVKLSV�DQG�EXVLQHVV�LQWHUDFWLRQV�ZHUH�
DOO�PDQDJHG�IDFH�WR�IDFH²ZH�KDG�HYROYHG�D�VLPSOH��XQLYHUVDO��GHFHQWUDOL]HG�
PHFKDQLVP�IRU�DFKLHYLQJ�WUXVW��:H�XVHG��FUHGHQWLDOV ��RI�DOO�NLQGV���

�

1RWH�WKDW�E\�³FUHGHQWLDOV´�ZH�GRQ¶W�MXVW�PHDQ�WKH�SLHFHV�RI�SDSHU�RU�SODVWLF�WKDW�\RX�
FDUU\�DURXQG�LQ�\RXU�ZDOOHW�WR�SURYH�\RXU�LGHQWLW\��IRU�H[DPSOH��GULYLQJ�OLFHQVHV��
JRYHUQPHQW�,'V��HPSOR\PHQW�FDUGV��FUHGLW�FDUGV��DQG�VR�RQ��:H�PHDQ�DQ\�GRFXPHQW�RI�
DQ\�VL]H�WKDW�HQDEOHV�\RX²RU�\RXU�RUJDQL]DWLRQ²WR�SURYH�VRPHWKLQJ�DERXW�\RX�WKDW�
HQDEOHV�WKH�HVWDEOLVKPHQW�RI�WUXVW��)RU�H[DPSOH��WKLV�FRXOG�LQFOXGH��

Ɣ $�ELUWK�FHUWLILFDWH�LVVXHG�E\�D�KRVSLWDO�RU�YLWDO�VWDWLVWLFV�DJHQF\�WKDW�SURYHV�ZKHQ�
DQG�ZKHUH�\RX�ZHUH�ERUQ�DQG�ZKR�ZHUH�\RXU�SDUHQWV��

Ɣ $�EXVLQHVV�UHJLVWUDWLRQ�RU�OLFHQVH�RI�DQ\�NLQG�WKDW�SURYHV�\RX�DUH�DXWKRUL]HG�WR�
FRQGXFW�D�VSHFLILF�W\SH�RI�EXVLQHVV��

Ɣ $�GLSORPD�LVVXHG�E\�D�XQLYHUVLW\�WKDW�SURYHV�\RX�KDYH�DQ�HGXFDWLRQDO�GHJUHH��
Ɣ $�SDVVSRUW�LVVXHG�E\�D�JRYHUQPHQW�RI�D�FRXQWU\�WKDW�SURYHV�\RX�DUH�D�FLWL]HQ��
Ɣ $Q�RIILFLDO�SLORW¶V�OLFHQVH�WKDW�SURYHV�\RX�FDQ�IO\�D�SODQH��
Ɣ $�XWLOLW\�ELOO�WKDW�SURYHV�\RX�DUH�D�UHJLVWHUHG�FXVWRPHU�RI�WKH�XWLOLW\��
Ɣ $�SRZHU�RI�DWWRUQH\�LVVXHG�E\�WKH�DSSURSULDWH�DXWKRULW\�ZLWKLQ�D�MXULVGLFWLRQ�WKDW�

SURYHV�WKDW�\RX�FDQ�OHJDOO\�SHUIRUP�FHUWDLQ�DFWLRQV�RQ�EHKDOI�RI�DQRWKHU�SHUVRQ��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�Ä�

Mobile User



7KH�&UHGHQWLDO�7UXVW�7ULDQJOH�
7KH�UHDVRQ�FUHGHQWLDOV�KDYH�HYROYHG�DV�D�XQLYHUVDO�PHFKDQLVP�IRU�HVWDEOLVKLQJ�
UHDO�ZRUOG�WUXVW�LV�WKH�IXQGDPHQWDO�³WUXVW�WULDQJOH´�LOOXVWUDWHG�EHORZ��

�

1R�PDWWHU�ZKDW�W\SH�RI�FUHGHQWLDO��WKH�WULDQJOH�LQYROYHV�WKH�VDPH�WKUHH�SULPDU\�UROHV��

�� ,VVXHUV ��DUH�WKH�VRXUFH�RI�FUHGHQWLDOV²HYHU\�FUHGHQWLDO�KDV�DQ�LVVXHU��0RVW�DUH�
RUJDQL]DWLRQV�VXFK�DV�JRYHUQPHQW�DJHQFLHV��SDVVSRUWV���ILQDQFLDO�LQVWLWXWLRQV�
�FUHGLW�FDUGV���XQLYHUVLWLHV��GHJUHHV���FRUSRUDWLRQV��HPSOR\PHQW�,'V���FKXUFKHV�
�DZDUGV���HWF��+RZHYHU�LQGLYLGXDOV�FDQ�DOVR�EH�LVVXHUV��

�� +ROGHUV��UHTXHVW�FUHGHQWLDOV�IURP�LVVXHUV��KROG�WKHP�LQ�WKHLU�ZDOOHWV�RU�ILOLQJ�
FDELQHWV��DQG�SUHVHQW�WKHP�ZKHQ�UHTXHVWHG�E\�YHULILHUV��DQG�DSSURYHG�E\�WKH�
KROGHU���$OWKRXJK�ZH�PRVW�FRPPRQO\�WKLQN�RI�LQGLYLGXDOV�DV�KROGHUV��KROGHUV�FDQ�
DOVR�EH�RUJDQL]DWLRQV��RU�HYHQ�WKLQJV��VXFK�DV�WKH�UHJLVWUDWLRQ�IRU�D�FDU���

�� 9HULILHUV ��FDQ�EH�DQ\RQH�VHHNLQJ�WUXVW�DVVXUDQFH�RI�VRPH�NLQG�DERXW�WKH�KROGHU�
RI�D�FUHGHQWLDO��9HULILHUV�UHTXHVW�WKH�FUHGHQWLDOV�WKH\�QHHG�DQG�WKHQ�IROORZ�WKHLU�
RZQ�SROLF\�WR�YHULI\�WKHLU�DXWKHQWLFLW\�DQG�YDOLGLW\��)RU�H[DPSOH��D�76$�DJHQW�DW�
DQ�DLUSRUW�ZLOO�ORRN�IRU�VSHFLILF�IHDWXUHV�RI�D�SDVVSRUW�RU�GULYHU¶V�OLFHQVH�WR�VHH�LI�LW�
LV�YDOLG��WKHQ�FKHFN�WR�HQVXUH�LW�LV�QRW�H[SLUHG�� �

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�Å�
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7KH�*RYHUQDQFH�7UXVW�7ULDQJOH�
:KLOH�VRPH�FUHGHQWLDOV�RQO\�KDYH�D�VLQJOH�LVVXHU��RWKHUV�FDQ�EH�LVVXHG�E\�PDQ\�
LVVXHUV��)RU�H[DPSOH��SDVVSRUWV�DUH�LVVXHG�E\�KXQGUHGV�RI�FRXQWULHV��DQG�FUHGLW�FDUGV�
DUH�LVVXHG�E\�WHQV�RI�WKRXVDQGV�RI�EDQNV�DQG�FUHGLW�XQLRQV��)RU�DQ\�FUHGHQWLDO�WKDW�ZLOO�
EH�ZLGHO\�XVHG�E\�PDQ\�KROGHUV�DQG�KRQRUHG�E\�PDQ\�YHULILHUV��WKHUH�LV�D�VHFRQG�WUXVW�
WULDQJOH²WKH��JRYHUQDQFH�WUXVW�WULDQJOH �²DV�VKRZQ�EHORZ��

�

$�JRYHUQDQFH�DXWKRULW\�FDQ�UHSUHVHQW�DQ\�VHW�RI�LVVXHUV�ZKR�ZDQW�WR�VWDQGDUGL]H�WKH�
EXVLQHVV��OHJDO��DQG�WHFKQLFDO�SROLFLHV�IRU�LVVXLQJ��KROGLQJ��DQG�YHULI\LQJ�D�VHW�RI�
FUHGHQWLDOV��$�JRYHUQDQFH�DXWKRULW\�FDQ�WDNH�DQ\�IRUP²JRYHUQPHQW��FRQVRUWLD��
FRRSHUDWLYH²EXW�WKH�SXUSRVH�LV�WKH�VDPH��SXEOLVK�D��JRYHUQDQFH�IUDPHZRUN��WKDW�
GRFXPHQWV�WKH�UXOHV�E\�ZKLFK�WKH�PHPEHUV�RI�D�WUXVW�FRPPXQLW\�DJUHHG�WR�DELGH��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�Æ�
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([DPSOH��*RYHUQPHQWDO�&UHGHQWLDOV�
7KH�EHVW�NQRZQ�H[DPSOH�RI�JRYHUQDQFH�WUXVW�WULDQJOHV�DUH�FUHGHQWLDOV�LVVXHG�E\�
QDWLRQDO�JRYHUQPHQWV�IROORZLQJ�WKHLU�RZQ�ODZV�DQG�UHJXODWLRQV��0DQ\��EXW�QRW�DOO��
FRXQWULHV�LVVXH�QDWLRQDO�FLWL]HQ�,'�FDUGV��DQG�DOPRVW�HYHU\�FRXQWU\�LQ�WKH�ZRUOG�LVVXHV�
SDVVSRUWV�XQGHU�WKH��,62�,(&����� ��,'���VWDQGDUG��

�

,Q�WKHVH�JRYHUQDQFH�WUXVW�WULDQJOHV��WKH�JRYHUQPHQW�LWVHOI�LV�WKH�JRYHUQDQFH�DXWKRULW\��
WKH�ODZV�DQG�UHJXODWLRQV�RI�WKH�FRXQWU\�DUH�WKH�JRYHUQDQFH�IUDPHZRUN��DQG�WKH�LVVXHUV�
DUH�WKH�YDULRXV�JRYHUQPHQW�VHUYLFHV�DXWKRUL]HG�WR�LVVXH�D�VSHFLILF�W\SH�RI�FUHGHQWLDO��
&LWL]HQV�RU�EXVLQHVVHV�FDQ�REWDLQ�WKH�FUHGHQWLDOV�IRU�ZKLFK�WKH\�DUH�TXDOLILHG�DQG�WKHQ�
SUHVHQW�WKHP�WR�DQ\�UHO\LQJ�VHUYLFH�WKDW�WUXVWV�WKH�JRYHUQPHQW�IRU�WKH�DFFXUDF\�RI�WKH�
LQIRUPDWLRQ�RQ�WKH�FUHGHQWLDO��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�Ç�

https://en.wikipedia.org/wiki/ISO/IEC_7810


([DPSOH��3D\PHQW�&DUG�1HWZRUNV�
$QRWKHU�ZLGHO\�NQRZQ�H[DPSOH�RI�WKH�JRYHUQDQFH�WUXVW�WULDQJOH�LV�D�SD\PHQW�FDUG�
QHWZRUN�OLNH�0DVWHUFDUG��,Q�WKLV�FDVH��WKH�JRYHUQDQFH�DXWKRULW\�LV�0DVWHUFDUG��WKH�
LVVXHUV�DUH�WKH�EDQNV�DQG�FUHGLW�XQLRQV�LQ�WKH�0DVWHUFDUG�QHWZRUN��WKH�KROGHUV�DUH�WKH�
LQGLYLGXDOV�RU�EXVLQHVVHV�WKDW�DSSO\�IRU�0DVWHUFDUGV��DQG�WKH�YHULILHUV�DUH�PHUFKDQWV�
HQUROOHG�LQ�WKH�0DVWHUFDUG�QHWZRUN�WR�DFFHSW�SD\PHQW�FDUGV�DV�VKRZQ�EHORZ���

�

$OWKRXJK�JRYHUQPHQW�LVVXHG�,'V�DQG�FUHGLW�FDUGV�DUH�WKH�PRVW�FRPPRQ�H[DPSOHV�RI�
FUHGHQWLDOV�ZH�FDUU\�LQ�RXU�RZQ�ZDOOHWV��WKHUH�DUH�KXQGUHGV�RI�RWKHU�H[DPSOHV�RI�
JRYHUQDQFH�WUXVW�WULDQJOHV�DOO�DURXQG�XV��KHDOWK�LQVXUDQFH�FDUGV��VWXGHQW�,'�FDUGV��
HPSOR\PHQW�,'�FDUGV��PHPEHUVKLS�FDUGV��OR\DOW\�FDUGV��HWF��,Q�HYHU\�FDVH��WKH�YDOXH�RI�
WKH�FUHGHQWLDO�GHSHQGV�RQ�WKH�WUXVW�WKH�YHULILHU�KDV�LQ�WKH�JRYHUQDQFH�DXWKRULW\��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�È�
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0RYLQJ�2QOLQH�
:LWK�WKH�ZLGHVSUHDG�FRQVXPHU�DQG�EXVLQHVV�DGRSWLRQ�RI�WKH�,QWHUQHW�VWDUWLQJ�LQ�WKH�ODWH�
����V��ZH�PRYHG�LQWR�D�QHZ�HUD�RI�RQOLQH�UHODWLRQVKLSV�DQG�GLJLWDO�LQWHUDFWLRQV��7KH�
IROORZLQJ� �GLDJUDP�IURP�,$%�$XVWUDOLD��SXWV�WKLV�MRXUQH\�LQ�SHUVSHFWLYH��
�

�

,W¶V�HDV\�WR�IRUJHW�WKDW��ZLWK�WKH�,QWHUQHW�RI�WRGD\�ZKHUH�FRQVXPHUV�DQG�EXVLQHVVHV�
DFURVV�DOO�VHFWRUV�SDUWLFLSDWH�LQ�D�JOREDO�GLJLWDO�HFRQRP\�RI�XQSUHFHGHQWHG�VFDOH�DQG�
FRPSOH[LW\���LW�GLG�QRW�VWDUW�RXW�WKDW�ZD\���$V�OLWWOH�DV�IRUW\�\HDUV�DJR��ZH�ZHUH�VWLOO�ZRUNLQJ�
RQ�LQGLYLGXDO�³SHUVRQDO�FRPSXWHUV´�WKDW�GLG�QRW�HYHQ�FRQQHFW�WR�D�QHWZRUN��

7KHQ�FDPH�³VQHDNHUQHWV´��VLQJOH�RIILFH�QHWZRUNV��ORFDO�DUHD�QHWZRUNV��/$1V���GLDO�XS�
QHWZRUNV��&RPSXVHUYH��0&,�0DLO��$2/���DQG�ILQDOO\�WKH�ZRUOGZLGH�³QHWZRUN�RI�QHWZRUNV´�
QRZ�NQRZQ�DV�WKH�,QWHUQHW��$QG�DW�HDFK�VWHS��WKH�JDS�EHWZHHQ�KRZ�ZH�HVWDEOLVK�WUXVW�
RIIOLQH�DQG�KRZ�ZH�GR�LW�RQOLQH�ZDV�ZLGHQLQJ��:K\"� �

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�Ê�

https://www.iabaustralia.com.au/iab-blog/blog-articles/entry/a-brief-history-of-digital-it-s-always-good-to-reflect


/RJLQ�$FFRXQWV��7KH�$FFLGHQWDO�$FWRU�
6LQFH�WKH�ILUVW�FRPSXWHUV�ZHUH�VWLOO�WKH�VL]H�RI�UHIULJHUDWRUV��DFFHVV�WR�WKH�³ORJLQ´�
WHUPLQDOV�ZRUNHG�OLNH�HYHU\WKLQJ�HOVH�LQ�WKH�UHDO�ZRUOG��D�GRRU�ZLWK�D�JXDUG�ZKR�ZRXOG�
OHW�\RX�LQ�DIWHU�YHULI\LQJ�WKH�FUHGHQWLDOV�\RX�FDUU\�LQ�\RXU�ZDOOHW��%XW�DV�VRRQ�DV�ZH�
PRYHG�LQWR�D�QHWZRUNHG�ZRUOG���ORJLQ�DFFHVV�FRXOG�QR�ORQJHU�EH�FRQWUROOHG�YLD�SK\VLFDO�
VHFXULW\���6R�ZH�FUHDWHG��FRPSXWHU�EDVHG�DFFHVV�FRQWUROV��WR�WKH�ORJLQ�DFFRXQW��7KLV�
ZDV�WKH�ELUWK�RI�WKH�GUHDGHG�XVHUQDPH�DQG�SDVVZRUG��

%HFDXVH�WKH�ORJLQ�DFFRXQW�ZDV�WKH�YLUWXDO�³GRRU´�WR�D�VHUYHU²DQG�WKH�VHUYHU�WKH�
JDWHZD\�WR�D�QHWZRUN²ZH�WULHG�WR�FRQWURO�HYHU\WKLQJ�E\�YLUWXH�RI�ORJLQ�DFFRXQWV��7KH�
VXSUHPDF\�RI�VHUYHUV�LQ�WKLV�³FOLHQW�VHUYLWXGH´�PRGHO�LV�VKRZQ�EHORZ��

�

³,I�WKH�RQO\�WRRO�\RX�KDYH�LV�D�KDPPHU��HYHU\WKLQJ�EHJLQV�WR�ORRN�OLNH�D�QDLO�´�/RJLQ�
DFFRXQWV�EHFDPH�WKH�DFFLGHQWDO�DFWRU�LQ�WKH�PLGGOH�RI�DOO�RXU�RQOLQH�LQWHUDFWLRQV��1R�
QHWZRUN�WDVN�UHTXLULQJ�WUXVW�FRXOG�EH�SHUIRUPHG�ZLWKRXW�RQH�RU�PRUH�ORJLQV��3UHWW\�VRRQ�
ZH�KDG�KXQGUHGV�RI�XVHUQDPHV�DQG�SDVVZRUGV��DQG�WKH�WUXVW�JDS�ZLGHQHG�HYHQ�IXUWKHU��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÁ�



)HGHUDWLQJ�$FFRXQWV�
)DFHG�ZLWK�WKLV�HVFDODWLQJ�SUREOHP��WHFKQRORJLVWV�XQZLWWLQJO\�GURYH�WKH�QH[W�ZHGJH�LQWR�
WKH�WUXVW�JDS�E\�WU\LQJ�WR�VZLQJ�WKH�VHUYHU�KDPPHU�HYHQ�KDUGHU��7KH\�FUHDWHG�WKH�
³IHGHUDWHG�ORJLQ´��ZKHUH�\RX�FRXOG�UHXVH�WKH�DFFRXQW�\RX�KDG�ZLWK�RQH�VHUYHU�WR�ORJLQ�WR�
DQRWKHU�VHUYHU��7KLV�JDYH�ULVH�WR�WKH�³VLQJOH�VLJQ�RQ�SRUWDO´�WKDW�LV�QRZ�XELTXLWRXV�RQ�
PRVW�LQWUDQHWV��7KH�PDVV�PDUNHW�HTXLYDOHQW�LV�VRFLDO�ORJLQ�EXWWRQV²IURP�)DFHERRN��
*RRJOH��/LQNHG,Q��7ZLWWHU��HWF�²WKDW�\RX�VHH�RQ�PDQ\�FRQVXPHU�IDFLQJ�ZHEVLWHV��

�

)HGHUDWHG�ORJLQ�SURWRFROV�OLNH�6$0/�DQG�2SHQ,'�&RQQHFW�GR�UHOLHYH�VRPH�RI�WKH�SDLQ�
RI�PDLQWDLQLQJ�ORQJ�OLVWV�RI�XVHUQDPHV�DQG�SDVVZRUGV�DQG�UHSHDWHGO\�ORJJLQJ�LQWR�VLWHV�
DQG�VHUYLFHV��6R�WKH\�KDYH�DFKLHYHG�VRPH�PHDVXUH�RI�DGRSWLRQ��+RZHYHU�WKHUH�LV�D�
VLPSOH�VWUXFWXUDO�UHDVRQ�WKDW�WKH\�KDYH�QRW�VROYHG�WKH�HYHU�ZLGHQLQJ�WUXVW�JDS�� �

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÂ�
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7KH�3UREOHP�ZLWK�,QWHUPHGLDULHV�
,W�LV�HDV\�WR�VSRW�WKH�IXQGDPHQWDO�SUREOHP�ZLWK�LQWHUPHGLDULHV�E\�ORRNLQJ�DW�WKH��WUXVW�
PRGHO�²KRZ�WUXVW�DFWXDOO\�IORZV�EHWZHHQ�WKH�SDUWLHV��,Q�WKH�FXUUHQW�DFFRXQW�EDVHG�
FOLHQW�VHUYHU�SDUDGLJP��DOO�WUXVWHG�LQWHUDFWLRQV�PXVW�EH�PHGLDWHG�E\�D�VHUYHU²DQG�DOO�
SDUWLHV�PXVW�EH�LQWHJUDWHG�ZLWK�WKDW�VHUYHU��:KRHYHU�FRQWUROV�WKLV�VHUYHU�PXVW�EH�
WUXVWHG�E\�DOO�WKH�SDUWLHV�WR�WKH�LQWHUDFWLRQ��7KLV�LV�WKH�PRGHO�VKRZQ�RQ�WKH�OHIW�EHORZ���

�

&RQWUDVW�WKLV�ZLWK�WKH�SHHU�WR�SHHU�WUXVW�PRGHO�RQ�WKH�ULJKW��1R�LQWHUPHGLDULHV�QHHGHG��
1R�VHUYHU�LQWHJUDWLRQ�QHHGHG��(YHU\�SHHU�IRUPV�WUXVW�UHODWLRQVKLSV�GLUHFWO\�ZLWK�HYHU\�
RWKHU�SHHU��(DFK�SHHU�GHWHUPLQHV�LWV�RZQ�SROLFLHV�IRU�WUXVWLQJ�DQRWKHU�SHHU��

7KLV��LURQLFDOO\��LV�H[DFWO\�KRZ�WKH�WUXVW�PRGHO�IRU�UHDO�ZRUOG�FUHGHQWLDOV�ZRUN��(DFK�SHHU�
LV�D�KROGHU�RI�LWV�RZQ�FUHGHQWLDOV�DQG�D�YHULILHU�RI�DQRWKHU�SHHU¶V�FUHGHQWLDOV��$Q\�SHHU�
FDQ�EH�DQ�LVVXHU�RI�FUHGHQWLDOV�ZKHQ�QHHGHG��

7KLV�LV�WKH�URRW�FDXVH�RI�RXU�WUXVW�JDS��2XU�FXUUHQW�,QWHUQHW�WUXVW�PRGHO�UHTXLUHV�
LQWHUPHGLDULHV�WKDW�DUH�QRW�QDWXUDO�LQ�D�GHFHQWUDOL]HG��SHHU�WR�SHHU�WUXVW�PRGHO��:KDW¶V�
ZRUVH��WKH�SUHYDLOLQJ�,QWHUQHW�³VXUYHLOODQFH�HFRQRP\´�EXVLQHVV�PRGHO�LQFHQWV�WKHVH�
LQWHUPHGLDULHV²RWKHUZLVH�NQRZQ�DV�³SODWIRUPV´²WR�PRQHWL]H�WKHVH�SULYDWH�LQWHUDFWLRQV��
FUHDWLQJ�VLJQLILFDQW�SULYDF\�LVVXHV�DQG�IXUWKHU�ZLGHQLQJ�WKH�WUXVW�JDS���

1R�VXFK�LQFHQWLYHV�H[LVW�IRU�WKH�SHHU�WR�SHHU�WUXVW�PRGHO��6R�KRZ�GR�ZH�UHFODLP�LW"� �

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÃ�
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%DFN�WR�WKH�)XWXUH�ZLWK�'LJLWDO�&UHGHQWLDOV�
7KHUH�DUH�REYLRXV�UHDVRQV�ZH�GLGQ¶W�LPPHGLDWHO\�SRUW�RXU�ORQJ�HVWDEOLVKHG�UHDO�ZRUOG�
WUXVW�PRGHO�RI�SK\VLFDO�FUHGHQWLDOV�WR�WKH�GLJLWDO�ZRUOG��3K\VLFDO�FUHGHQWLDOV�DUH�ERWK�
UHODWLYHO\�HDV\�WR�SURGXFH��YLD�FRQYHQWLRQDO�SULQWLQJ�VWDPSLQJ�WHFKQRORJ\���DQG�UHODWLYHO\�
HDV\�WR�YHULI\��YLD�KXPDQ�LQVSHFWLRQ��LI�ZH�DFFHSW�D�UHDVRQDEOH�GHJUHH�RI�HUURU���'LJLWDO�
FUHGHQWLDOV�DUH�PXFK�KDUGHU��7KH\�ZHUH�D�EULGJH�WRR�IDU�ZKHQ�WKH�,QWHUQHW�ZDV�\RXQJ��

%XW�QRZ�WKDW�LV�PDWXULQJ��WKH�EHQHILWV�RI�LQWURGXFLQJ�GLJLWDO�FUHGHQWLDOV�ZRXOG�EH�
HQRUPRXV��(DFK�RI�XV�FRXOG�REWDLQ�FUHGHQWLDOV�LQ�D�GLJLWDO�ZDOOHW�MXVW�OLNH�ZH�REWDLQ�
SK\VLFDO�FUHGHQWLDOV�WRGD\��,PDJLQH�KRZ�PXFK�VLPSOHU�WKH�MRXUQH\�ZRXOG�EH�IRU�D�
EXVLQHVV�RZQHU�OLNH�6DOO\��VKRZQ�EHORZ��,Q�VWHS�RQH�VKH�FRXOG�REWDLQ�D�GLJLWDO�OLFHQVH�
IRU�KHU�EXVLQHVV��,Q�VWHS�WZR�VKH�FRXOG�WDNH�WKDW�FUHGHQWLDO�WR�D�EDQN�WR�RSHQ�D�EXVLQHVV�
EDQN�DFFRXQW��,Q�VWHS�WKUHH�VKH�FDQ�WDNH�ERWK�WKH�EXVLQHVV�OLFHQVH�DQG�EDQNLQJ�
FUHGHQWLDO�WR�DQRWKHU�JRYHUQPHQW�DJHQF\�WR�REWDLQ�D�VPDOO�EXVLQHVV�ORDQ²DOO�RQOLQH��

� �
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7KH�9HULILDEOH�&UHGHQWLDO�7UXVW�7ULDQJOH�
7KDQNIXOO\�WKH�SURPLVH�RI�GLJLWDO�FUHGHQWLDOV�ZDV�UHFRJQL]HG�VHYHUDO�\HDUV�DJR�E\�
SLRQHHUV�DW�WKH�:RUOG�:LGH�:HE�&RQVRUWLXP��:�&���7KH\�EHJDQ�WKH�HIIRUW�WR�
VWDQGDUGL]H�WKH�ILOH�IRUPDWV�DQG�GLJLWDO�VLJQDWXUHV�QHHGHG��7KH�UHVXOW�ZDV��WKH�9HULILDEOH�
&UHGHQWLDOV�'DWD�0RGHO�����VSHFLILFDWLRQ���DSSURYHG�DV�D�IXOO�:�&�VWDQGDUG�LQ�
6HSWHPEHU�������%HORZ�LV�D�GLDJUDP�VKRZLQJ�KRZ�YHULILDEOH�FUHGHQWLDOV�ZRUN��

�

�� )LUVW�WKH�LVVXHU�ZULWHV�D�'HFHQWUDOL]HG�,GHQWLILHU��','��WRJHWKHU�ZLWK�LWV�SXEOLF�NH\�
�DQG�DQ\�RWKHU�FU\SWRJUDSKLF�PDWHULDO�QHHGHG�IRU�WKH�LVVXHU¶V�YHULILDEOH�
FUHGHQWLDOV��WR�D�EORFNFKDLQ��RU�RWKHU�VXIILFLHQWO\�WUXVWHG�SXEOLF�XWLOLW\���

�� 6HFRQG��WKH�LVVXHU�XVHV�LWV�SULYDWH�NH\�WR�GLJLWDOO\�VLJQ�D�YHULILDEOH�FUHGHQWLDO�LW�
LVVXHV�WR�D�TXDOLILHG�KROGHU��ZKR�VWRUHV�LW�LQ�KHU�RZQ�GLJLWDO�ZDOOHW��1RWH�WKDW�IRU�
SULYDF\�SUHVHUYDWLRQ��WKLV�HQWLUH�LVVXDQFH�SURFHVV�WDNHV�SODFH��RII�FKDLQ���

�� 7KLUG��D�YHULILHU�UHTXHVWV�D�GLJLWDO�SURRI�RI�RQH�RU�PRUH�FUHGHQWLDOV�IURP�WKH�
KROGHU��,I�WKH�KROGHU�FRQVHQWV��WKH�KROGHU¶V�ZDOOHW�JHQHUDWHV�DQG�UHWXUQV�WKH�
SURRIV�WR�WKH�YHULILHU��6LQFH�WKH�SURRIV�FRQWDLQ�WKH�LVVXHU¶V�','��WKH�YHULILHU�XVHV�LW�
WR�UHDG�WKH�LVVXHU¶V�SXEOLF�NH\�DQG�RWKHU�FU\SWRJUDSKLF�GDWD�IURP�WKH�EORFNFKDLQ��

�� ,Q�WKH�ILQDO�VWHS��WKH�YHULILHU�XVHV�WKH�LVVXHU¶V�SXEOLF�NH\�WR�YHULI\�WKDW�WKH�SURRIV�
DUH�YDOLG�DQG�WKDW�WKH�GLJLWDO�FUHGHQWLDO�KDV�QRW�EHHQ�WDPSHUHG�ZLWK��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÆ�
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(FRQRP\�6FDOH�'LJLWDO�7UXVW�
:LWK�YHULILDEOH�FUHGHQWLDOV�DQG�GLJLWDO�ZDOOHWV��ZH�FDQ�XVH�WKH�VDPH�WUXVW�PRGHO²DQG�
PHQWDO�PRGHO²DV�ZH�XVH�ZLWK�SK\VLFDO�FUHGHQWLDOV�DQG�ZDOOHWV��)XUWKHUPRUH��ZH�FDQ�
XVH�JRYHUQDQFH�IUDPHZRUNV��WR�DGDSW�WKLV�PRGHO�WR�DQ\�WUXVW�FRPPXQLW\�DQG�VFDOH�LW�WR�
DQ\�VL]H�WUXVW�QHWZRUN���7KLV��GLJLWDO�JRYHUQDQFH�WUXVW�WULDQJOH ��LV�VKRZQ�EHORZ��

�

$V�WKLV�GLDJUDP�VXJJHVWV��GLJLWDO�JRYHUQDQFH�IUDPHZRUNV�DUH�WKH�EDFNERQH�RI�WKLV�QHZ�
HUD�RI�GLJLWDO�WUXVW��(YHU\�GLJLWDO�FUHGHQWLDO�LQ�\RXU�ZDOOHW�VKRXOG�EH�EDFNHG�E\�D�
JRYHUQDQFH�IUDPHZRUN�WKDW�VSHOOV�RXW�WKH�EXVLQHVV��OHJDO��DQG�WHFKQLFDO�UXOHV�XQGHU�
ZKLFK�WKDW�FUHGHQWLDO�RSHUDWHV��%\�FRPELQLQJ�WKH�WHFKQLFDO�WUXVW�RI�:�&�9HULILDEOH�
&UHGHQWLDOV�DQG�','V�ZLWK�WKH�KXPDQ�WUXVW�FRGLILHG�LQ�WKHVH�JRYHUQDQFH�IUDPHZRUNV��
ZH�FDQ�ILQDOO\�XVKHU�LQ�D�QHZ�HUD�RI�,QWHUQHW�VFDOH�GLJLWDO�WUXVW�LQIUDVWUXFWXUH��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÇ�

Mobile User

Mobile User



�

�
�

� �

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÈ�



�

7KH�'XDO�6WDFN�'HVLJQ�
$V�GHYHORSHU�FRPPXQLWLHV�EHJDQ�LPSOHPHQWLQJ�','V�DQG�YHULILDEOH�FUHGHQWLDOV��WKH\�
UHFRJQL]HG�WKLV�QHZ�SHHU�WR�SHHU�WUXVW�PRGHO�FRXOG�XQGHUSLQ�DQ�HQWLUH�OD\HU�RI�
,QWHUQHW�VFDOH�GLJLWDO�WUXVW�LQIUDVWUXFWXUH���$V�LV�XVXDOO\�WKH�FDVH��WKHLU�LQLWLDO�HIIRUWV�
IRFXVHG�SULPDULO\�RQ�SURYLQJ�RXW�WKH�WHFKQRORJ\�VLGH�RI�WKH�VWDFN��%XW�DV�WKHVH�WHFKQLFDO�
VROXWLRQV�VWDUWHG�EHDULQJ�IUXLW��FXVWRPHUV�EHJDQ�FRPLQJ�WR�WKH�WDEOH�ORRNLQJ�IRU�
UHDO�ZRUOG�VROXWLRQV��7KDW¶V�ZKHQ�DWWHQWLRQ�WXUQHG�WR�WKH�³RWKHU�KDOI´�RI�WKH�VWDFN²WKH�
SUDFWLFDO�JRYHUQDQFH�DQG�SROLF\�TXHVWLRQV�WKDW�PXVW�EH�DQVZHUHG�LQ�RUGHU�WR�GULYH�
EXVLQHVV��OHJDO��DQG�VRFLDO�DFFHSWDQFH��7KH�UHVXOW�LV�WKH��GXDO�VWDFN ��VKRZQ�EHORZ��

�

:KHUHDV�HDUO\�YHUVLRQV�RI�WKH�7R,3�VWDFN�UHIOHFWHG�LWV�KLVWRULFDO�RULJLQV²WHFKQRORJ\�RQ�
WKH�OHIW�IROORZHG�E\�JRYHUQDQFH�RQ�WKH�ULJKW²UHDO�ZRUOG�H[SHULHQFH�VRRQ�WDXJKW�XV�WR�
UHYHUVH�LW���*RYHUQDQFH�ILUVW���,Q�RWKHU�ZRUGV��LPSOHPHQWLQJ�7R,3�EDVHG�VROXWLRQV�VKRXOG�
EHJLQ�ZLWK��EXVLQHVV�UHTXLUHPHQWV ���WKHQ�PRYH�WR��SROLF\�UHTXLUHPHQWV ��WUDQVSDUHQWO\�
FRPPXQLFDWHG�LQ�JRYHUQDQFH�IUDPHZRUNV��2QO\�WKHQ�VKRXOG�\RX�FKRRVH�WKH�WHFKQRORJ\�
FRPSRQHQWV�UHTXLUHG�WR�LPSOHPHQW�WKRVH�SROLFLHV��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÉ�
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/D\HU�2QH��3XEOLF�8WLOLWLHV�
7KH�ILUVW�WZR�OD\HUV�RI�WKH�7R,3�VWDFN�DUH�GHVLJQHG�WR�SURYLGH��WHFKQLFDO�WUXVW�²WKH�
DVVXUDQFH�WKDW�RQH�PDFKLQH�FDQ�HVWDEOLVK�D�VHFXUH��SULYDWH�FRQQHFWLRQ�ZLWK�DQRWKHU�
PDFKLQH��7R�GR�WKLV�XVLQJ��SXEOLF�NH\�FU\SWRJUDSK\ ���\RX�PXVW�EH�DEOH�WR�VWURQJO\�YHULI\�
WKH� �SXEOLF�NH\ ��RI�WKH�SDUW\�\RX�DUH�FRQQHFWLQJ�WR��7KH��:�&�'HFHQWUDOL]HG�,GHQWLILHU�
�','��VSHFLILFDWLRQ��VROYHV�WKLV�SUREOHP�ZLWKRXW�XVLQJ�FHQWUDOL]HG��FHUWLILFDWH�DXWKRULWLHV�
E\�VWDQGDUGL]LQJ�KRZ�\RX�FDQ�SHUPDQHQWO\�LGHQWLI\�DQG�YHULI\�D�SXEOLF�NH\�VWRUHG�RQ�D�
EORFNFKDLQ�RU�RWKHU�GLVWULEXWHG�V\VWHP���

7KLV�VROXWLRQ�JLYHV�ULVH�WR�SXEOLF�XWLOLWLHV�WKDW�VHUYH�DV�VWURQJ��FU\SWRJUDSKLF�
URRWV�RI�WUXVW ��IRU�WKH�','V�DQG�SXEOLF�NH\V�RI�YHULILDEOH�FUHGHQWLDO�LVVXHUV��7R,3�/D\HU�
2QH�XWLOLWLHV�FDQ�EH�LPSOHPHQWHG�XVLQJ�DQ\�WHFKQRORJ\�WKDW�FDQ�SURYLGH�WKH�QHFHVVDU\�
WUXVW�DVVXUDQFHV��H�J���EORFNFKDLQV��RI�DQ\�NLQG���GLVWULEXWHG�OHGJHUV��GHFHQWUDOL]HG�ILOH�
V\VWHPV��GLVWULEXWHG�KDVK�WDEOHV��DQG�VR�RQ��

�

$OWKRXJK�WHFKQLFDO�WUXVW�LV�PDFKLQH�WR�PDFKLQH��LPSOHPHQWLQJ�WHFKQLFDO�WUXVW�VWLOO�
UHTXLUHV�KXPDQV�WR�GHVLJQ��FRGH��WHVW��DQG�FHUWLI\�WKHVH�V\VWHPV��7KLV�LV�WKH�MRE�RI�
/D\HU�2QH��XWLOLW\�JRYHUQDQFH�IUDPHZRUNV ��WKDW�VSHFLI\�WKH�SROLFLHV�XQGHU�ZKLFK�D�
XWLOLW\�LV�LPSOHPHQWHG�DQG�RSHUDWHG�VXFK�WKDW�LW�FDQ�EH�WUXVWHG�E\�WKH�KLJKHU�OD\HUV��

�[jg]GkEQ[O�jPI�0gkhj�]pIg��+��]k[G<jQ][ 6Â¡ÃÁÃÁ�ÁÆ�ÁÆ +<OI�ÂÊ�
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/D\HU�7ZR��','&RPP�3HHU�WR�3HHU�3URWRFRO�
,I�/D\HU�2QH�LV�DERXW�WKH�VWURQJ�FU\SWRJUDSKLF��URRWV��RI�WHFKQLFDO�WUXVW��WKHQ�/D\HU�7ZR�LV�
DERXW�WKH��EUDQFKHV�²WKH�GLJLWDO�ZDOOHWV�DQG�GLJLWDO�DJHQWV�QHHGHG�WR�IRUP�VHFXUH��
SULYDWH�SHHU�WR�SHHU�FRQQHFWLRQV�XVLQJ�HLWKHU�SXEOLF�','V��IURP�/D\HU�2QH��RU��SHHU�
','V���7KH�ODWWHU�DUH�H[FKDQJHG�GLUHFWO\�EHWZHHQ�WKH�SHHUV�DQG�QHYHU�QHHG�WR�WRXFK�D�
EORFNFKDLQ²D�VLJQLILFDQW�DGYDQWDJH�IRU�ERWK�VFDODELOLW\�DQG�SULYDF\��

-XVW�DV�WKH�,QWHUQHW�3URWRFRO��,3��IRUPV�WKH��QDUURZ�ZDLVW��RI�WKH�7&3�,3�VWDFN�WKDW�
SRZHUV�WKH�,QWHUQHW��WKH�','&RPP�SURWRFRO��FXUUHQWO\�D�:RUNLQJ�*URXS�DW�WKH�
'HFHQWUDOL]HG�,GHQWLW\�)RXQGDWLRQ���IRUPV�WKH�QDUURZ�ZDLVW�RI�WKH�7R,3�VWDFN���

�

$JDLQ��DOWKRXJK�WHFKQLFDO�WUXVW�LV�PDFKLQH�WR�PDFKLQH��KRZ�GLJLWDO�ZDOOHWV�DQG�DJHQWV�
DUH�DFWXDOO\�LPSOHPHQWHG�PDNHV�D�WUHPHQGRXV�GLIIHUHQFH�QRW�RQO\�WR�WKH�VHFXULW\�DQG�
SULYDF\�RI�XVHUV��EXW�WR�WKHLU�FRQILGHQFH�WKDW�WKHLU�SHUVRQDO�GDWD�DQG�FUHGHQWLDOV�DUH�WUXO\�
SRUWDEOH�DQG�YHQGRU�LQGHSHQGHQW��XQOLNH�WKH�SURSULHWDU\�GLJLWDO�ZDOOHWV�EXLOW�LQWR�RXU�
VPDUWSKRQHV�WRGD\���7KLV�LV�WKH�SURYLQFH�RI��SURYLGHU�JRYHUQDQFH�IUDPHZRUNV��WKDW�
FDQ�VSHFLI\�WKH�SULYDF\��VHFXULW\��DQG�GDWD�SURWHFWLRQ�VWDQGDUGV�DJDLQVW�ZKLFK�KDUGZDUH�
SURYLGHUV��VRIWZDUH�SURYLGHUV��DQG�FORXG�KRVWLQJ�SURYLGHUV�FDQ�EH�FHUWLILHG��

� �
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/D\HU�7KUHH��'DWD�([FKDQJH�3URWRFROV�
/D\HUV�7KUHH�DQG�)RXU�DUH�ZKHUH��KXPDQ�WUXVW ��LV�HVWDEOLVKHG�DQG�PDLQWDLQHG��2Q�WKH�
WHFKQLFDO�VLGH�RI�WKH�VWDFN��/D\HU�7KUHH�LV�WKH�KRPH�RI�WKH��YHULILDEOH�FUHGHQWLDO�WUXVW�
WULDQJOH ��GLVFXVVHG�LQ�3DUW�7KUHH��7KLV�LV�WKH�OD\HU�ZKHUH�LVVXHUV��KROGHUV��DQG�YHULILHUV�
H[FKDQJH�FUHGHQWLDOV�DQG�SURRIV�XVLQJ��FUHGHQWLDO�H[FKDQJH�SURWRFROV ��WKDW�UXQ�RQ�WRS�
RI�','&RPP��1RWH�WKDW�WKHVH�DUH�MXVW�RQH�H[DPSOH�RI�WKH�NLQG�RI�WUXVWHG�GDWD�H[FKDQJH�
SURWRFROV�WKDW�FDQ�RSHUDWH�DW�/D\HU�7KUHH²PDQ\�RWKHU�W\SHV�RI�VHFXUH�PHVVDJLQJ�DQG�
ZRUNIORZ�DXWRPDWLRQ�SURWRFROV�FDQ�EH�LPSOHPHQWHG�DW�WKLV�OD\HU���

�

2Q�WKH�JRYHUQDQFH�KDOI�RI�WKH�VWDFN��/D\HU�7KUHH�LV�ZKHUH�WKH��JRYHUQDQFH�WUXVW�
WULDQJOH ��FRPHV�LQWR�IXOO�SOD\��$OPRVW�DQ\�GLJLWDO�FUHGHQWLDO�WKDW�ZLOO�EH�LVVXHG�E\�PXOWLSOH�
LVVXHUV�DQG�RU�DFFHSWHG�E\�D�ZLGH�UDQJH�RI�YHULILHUV�QHHGV�D��FUHGHQWLDO�JRYHUQDQFH�
IUDPHZRUN ���,W�ZLOO�GHILQH�ZKDW�LVVXHUV�ZLOO�LVVXH�ZKDW�FUHGHQWLDOV�XQGHU�ZKDW�SROLFLHV�WR�
ZKDW�KROGHUV�ZLWK�ZKDW�OHYHO�V��RI�DVVXUDQFH²DQG�XQGHU�ZKDW�WUXVW�PDUN�V���7KLV�LV�WKH�
LQIRUPDWLRQ�YHULILHUV�QHHG�WR�PDNH�WKHLU�RZQ�WUXVW�GHFLVLRQV�DERXW�UHO\LQJ�RQ�D�SURRI�
IURP�WKH�FUHGHQWLDO²MXVW�DV�WKH�0DVWHUFDUG�RSHUDWLQJ�UXOHV�WHOO�PHUFKDQWV�H[DFWO\�ZKDW�
WKH\�FDQ�H[SHFW�ZKHQ�DFFHSWLQJ�D�0DVWHUFDUG��

� �
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/D\HU�)RXU��$SSOLFDWLRQ�(FRV\VWHPV�
/D\HU�)RXU�LV�WKH�DSSOLFDWLRQ�OD\HU²WKH�OD\HU�ZKHUH�KXPDQV�LQWHUDFW�ZLWK�DSSOLFDWLRQV�LQ�
RUGHU�WR�HQJDJH�LQ�WUXVWHG�LQWHUDFWLRQV�WKDW�VHUYH�D�VSHFLILF�EXVLQHVV��OHJDO��RU�VRFLDO�
SXUSRVH��-XVW�DV�,QWHUQHW�HQDEOHG�DSSOLFDWLRQV�FDOO�WKH�7&3�,3�VWDFN�WR�FRPPXQLFDWH�
RYHU�WKH�,QWHUQHW��7R,3�HQDEOHG�DSSOLFDWLRQV�FDOO�WKH�7R,3�VWDFN�WR�UHJLVWHU�','V��IRUP�
FRQQHFWLRQV��REWDLQ�DQG�H[FKDQJH�YHULILDEOH�FUHGHQWLDOV��DQG�HQJDJH�LQ�WUXVWHG�GDWD�
H[FKDQJH�XVLQJ�WKH�SURWRFROV�LQ�/D\HUV�2QH��7ZR��DQG�7KUHH��

�

/D\HU�)RXU�LV�VSHFLILFDOO\�GHVLJQHG�WR�HQDEOH��GLJLWDO�WUXVW�HFRV\VWHPV �²HQWLUH�IDPLOLHV�
RI�DSSOLFDWLRQV�DQG�FUHGHQWLDOV�WKDW�DUH�QRW�RQO\�GHVLJQHG�WR�LQWHURSHUDWH�WHFKQLFDOO\��EXW�
ZKLFK�VKDUH�D�FRPPRQ��HFRV\VWHP�JRYHUQDQFH�IUDPHZRUN���7KLV�VSHFLILHV�WKH�
SXUSRVH��SULQFLSOHV��DQG�SROLFLHV�WKDW�DSSO\�WR�DOO�JRYHUQDQFH�DXWKRULWLHV�DQG�JRYHUQ��
DQFH�IUDPHZRUNV�RSHUDWLQJ�ZLWKLQ�WKDW�HFRV\VWHP²DW�DOO�IRXU�OD\HUV�RI�WKH�7R,3�VWDFN��

$Q�HFRV\VWHP�JRYHUQDQFH�IUDPHZRUN�FDQ�HQDEOH�QHDUO\�IULFWLRQOHVV�GDWD�H[FKDQJH�
EHWZHHQ�DSSV��VLWHV��DQG�EXVLQHVVHV�ZKLOH�SURYLGLQJ�D�FRQVLVWHQW�XVHU�H[SHULHQFH�RI�
VHFXULW\��SULYDF\��DQG�GDWD�SURWHFWLRQ�DFURVV�WKH�HFRV\VWHP�WKDW�FDQ�EH�DV�LPSRUWDQW�WR�
FRQVXPHU�FRQILGHQFH�DV�D�FRQVLVWHQW�XVHU�H[SHULHQFH�RI�WKH�FRQWUROV�IRU�GULYLQJ�D�FDU�
�VWHHULQJ�ZKHHO��JDV�SHGDO��EUDNHV��WXUQ�VLJQDOV��DUH�WR�GULYHU�VDIHW\�DURXQG�WKH�ZRUOG��
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7KH�/LQX[�)RXQGDWLRQ�
7KH�IRXQGHUV�RI�WKH�7UXVW�RYHU�,3�)RXQGDWLRQ�FKRVH�WKH�/LQX[�)RXQGDWLRQ��/)��DV�RXU�
KRPH�IRU�WKH�VLPSOH�UHDVRQ�WKDW�LW�KRVWV�WKH�ODUJHVW�DQG�PRVW�VXFFHVVIXO�RSHQ�VRXUFH�
SURMHFWV�LQ�WKH�ZRUOG��%HVLGHV�/LQX[�LWVHOI��WKH�/)�KRVWV�RYHU�����LQGHSHQGHQW�SURMHFWV�
LQFOXGLQJ�WKH�&ORXG�1DWLYH�&RPSXWLQJ�)RXQGDWLRQ��$XWRPRWLYH�*UDGH�/LQX[��&DUULHU�
*UDGH�/LQX[��WKH�5�&RQVRUWLXP��WKH�1RGH�MV�)RXQGDWLRQ��DQG�WKH�*UDSK4/�)RXQGDWLRQ��

�

�

6HFRQGO\��WKH�/)�LV�DOUHDG\�WKH�KRPH�RI�WZR�GLUHFWO\�UHODWHG�SHHU�SURMHFWV���

�� +\SHUOHGJHU���WKH�XPEUHOOD�RUJDQL]DWLRQ�KRVWLQJ�RYHU�D�GR]HQ�SURMHFWV�IRU�
DGYDQFLQJ�EORFNFKDLQ�WHFKQRORJ\�IRU�EXVLQHVV��7KUHH�+\SHUOHGJHU�
SURMHFWV²�,QG\����8UVD ���DQG� �$ULHV�²LPSOHPHQW�NH\�FRPSRQHQWV�RI�WKH�7R,3�VWDFN��

�� 'HFHQWUDOL]HG�,GHQWLW\�)RXQGDWLRQ ���',)���D�PHPEHUVKLS�RUJDQL]DWLRQ�EXLOGLQJ�
IRXQGDWLRQDO�FRPSRQHQWV�RI�RSHQ��VWDQGDUGV�EDVHG�GHFHQWUDOL]HG�LGHQWLW\��',)�LV�
FXUUHQWO\�WKH�KRPH�RI�WKH��','&RPP�:RUNLQJ�*URXS�²WKH�³QDUURZ�ZDLVW´�SURWRFRO�
DW�WKH�KHDUW�RI�/D\HU�7ZR�RI�WKH�7R,3�VWDFN��',)�DOVR�KRVWV�VHYHUDO�RWKHU�:RUNLQJ�
*URXSV�IRFXVHG�RQ�','V��VHFXUH�GDWD�VWRUDJH��DQG�RWKHU�DVSHFWV�RI�WKH�VWDFN��

� �
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0LVVLRQ�RI�WKH�7UXVW�RYHU�,3�)RXQGDWLRQ�
7KH�FKDUWHU�RI�WKH�7UXVW�RYHU�,3�)RXQGDWLRQ�LV�WR��

'HILQH�D�FRPSOHWH�DUFKLWHFWXUH�IRU�,QWHUQHW�VFDOH�GLJLWDO�
WUXVW�WKDW�FRPELQHV�FU\SWRJUDSKLF�WUXVW�DW�WKH�PDFKLQH�OD\HU�
ZLWK�KXPDQ�WUXVW�DW�WKH�EXVLQHVV��OHJDO��DQG�VRFLDO�OD\HUV��

1RWH�WKDW�WKLV�PLVVLRQ�LV�QRW�WR�GHYHORS�DOO�RI�WKH�VWDQGDUGV�RU�FRPSRQHQWV�LQFOXGHG�LQ�
WKH�7R,3�VWDFN²UDWKHU�LW�LV�WR�VSHFLI\�KRZ�WKHVH�HOHPHQWV�FDQ�EH�FRPELQHG�WR�IXOILOO�WKH�
UHTXLUHPHQWV�RI�DOO�IRXU�OD\HUV�RI�WKH�VWDFN��IRU�ERWK�JRYHUQDQFH�DQG�WHFKQRORJ\��7KLV�
PHDQV�WKH�7R,3�)RXQGDWLRQ�ZLOO�ZRUN�FORVHO\�ZLWK�RWKHU�VWDQGDUGV�GHYHORSPHQW�
RUJDQL]DWLRQV��6'2V���LQGXVWU\�IRXQGDWLRQV��DQG�RWKHU�FRQVRUWLD�WR�FRPELQH�WKHLU�RSHQ�
VWDQGDUGV��DUFKLWHFWXUHV��DQG�SURWRFROV�LQWR�D�FRPSOHWH�DQG�FRKHUHQW�VWDFN�IRU�
,QWHUQHW�VFDOH�GLJLWDO�WUXVW�LQIUDVWUXFWXUH��

�
1RWH�WKDW�WKH�RUJDQL]DWLRQV�OLVWHG�DUH�WKRVH�ZKRVH�ZRUN�LV�HLWKHU�UHIHUHQFHG�E\�RU�
FRQWULEXWLQJ�WR�VRPH�SRUWLRQ�RI�WKH�7R,3�VWDFN��:H�H[SHFW�WKLV�URVWHU�RI�UHODWLRQVKLSV�WR�
JURZ�DV�RXU�ZRUN�RQ�WKH�7R,3�VWDFN�DGYDQFHV�WKURXJK�WKH�7R,3�)RXQGDWLRQ�:RUNLQJ�
*URXSV��
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*RYHUQDQFH�DQG�:RUNLQJ�*URXSV�
/LNH�DOPRVW�DOO�/LQX[�)RXQGDWLRQ�SURMHFWV��WKH�7UXVW�RYHU�,3�)RXQGDWLRQ�LV�JRYHUQHG�E\�D�
6WHHULQJ�&RPPLWWHH�FRPSRVHG�RI�UHSUHVHQWDWLYHV�RI�WKH�6WHHULQJ�0HPEHUV��6WHHULQJ�
0HPEHUVKLS�LV�DYDLODEOH�DW�WZR�OHYHOV��!����HPSOR\HHV��86'����.�\U���DQG������
HPSOR\HHV����.�\U���$VVRFLDWH�0HPEHUVKLS�LV�DOVR�DYDLODEOH�DW�KDOI�WKDW�FRVW��DQG�
&RQWULEXWRU�0HPEHUVKLS�DUH�DYDLODEOH�WR�ERWK�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�DW�QR�FRVW��

�

7KH�ZRUN�RI�WKH�)RXQGDWLRQ�ZLOO�SURFHHG�LQ�IRXU�LQLWLDO�:RUNLQJ�*URXSV��

�� 7KH� �7HFKQLFDO�6WDFN�:RUNLQJ�*URXS��ZLOO�GHILQH�WKH�VSHFLILFDWLRQV�DQG�
LQWHURSHUDELOLW\�WHVWLQJ�UHTXLUHPHQWV�IRU�WKH�7R,3�7HFKQRORJ\�6WDFN��

�� 7KH� �*RYHUQDQFH�6WDFN�:RUNLQJ�*URXS��ZLOO�GHILQH�WKH�PRGHOV��WHPSODWHV��
JXLGHOLQHV��DQG�UHFRPPHQGHG�EHVW�SUDFWLFHV�IRU�WKH�7R,3�*RYHUQDQFH�6WDFN��

�� 7KH� �8WLOLW\�)RXQGU\�:RUNLQJ�*URXS ��LV�D�FRPPXQLW\�RI�SUDFWLFH�IRU�JRYHUQDQFH�
DXWKRULWLHV�LPSOHPHQWLQJ�7R,3�/D\HU�2QH�SXEOLF�XWLOLWLHV²ZKHWKHU�DV�/)�SURMHFWV�
RU�DV�H[WHUQDO�JRYHUQDQFH�RUJDQL]DWLRQV�LQ�DQ\�MXULVGLFWLRQ��

�� 7KH� �(FRV\VWHP�)RXQGU\�:RUNLQJ�*URXS��LV�D�FRPPXQLW\�RI�SUDFWLFH�IRU�
JRYHUQDQFH�DXWKRULWLHV�VHHNLQJ�JXLGDQFH�DQG�VXSSRUW�LQ�LPSOHPHQWLQJ�7R,3�
/D\HU�)RXU�GLJLWDO�WUXVW�HFRV\VWHPV��

�
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-RLQ�8V�
$V�RI�RXU�IRUPDO�ODXQFK�RQ���0D\�������WKH�7UXVW�RYHU�,3�)RXQGDWLRQ�KDV����)RXQGLQJ�
0HPEHUV²���6WHHULQJ�0HPEHU�DQG����&RQWULEXWRU�0HPEHU�RUJDQL]DWLRQV��3OHDVH�YLVLW�
RXU�ZHEVLWH�DW��KWWSV���WUXVWRYHULS�RUJ���WR�VHH�WKH�IXOO�PHPEHUVKLS�OLVW��1HZ�PHPEHUV�DUH�
ZHOFRPH�DW�DQ\�WLPH²ZKHWKHU�WKH�6WHHULQJ�RU�$VVRFLDWH�SDLG�OHYHOV��RU�DW�WKH�
&RQWULEXWRU�OHYHO�DW�QR�FRVW���

,W�LV�YHU\�LPSRUWDQW�WKDW�WKHUH�EH�QR�EDUULHU�RI�HQWU\�WR�DQ\�LQGLYLGXDO�RU�RUJDQL]DWLRQ�ZKR�
ZLVKHV�WR�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�WKH�7R,3�VWDFN���

3OHDVH�FRQWDFW�XV�LI�\RX�KDYH�DQ\�TXHVWLRQV��

7RJHWKHU�ZH�ORRN�IRUZDUG�WR�EXLOGLQJ�WKH�WUXVW�OD\HU�IRU�WKH�,QWHUQHW��
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�

�

�

�

�

�

�

�������7UXVW�RYHU�,3�)RXQGDWLRQ��7KLV�ZRUN�LV�OLFHQVHG�XQGHU�&UHDWLYH�&RPPRQV�$WWULEXWLRQ6KDUH$OLNH�

����,QWHUQDWLRQDO�/LFHQVH��KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�VD��������
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