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'HILQLWLRQ�RI�$UFKLWHFWXUH��7HFKQLFDO�3ODQ�DQG�(YDOXDWLRQ�&ULWHULD� IRU�6FKHGXOLQJ��5HVRXUFH�0DQDJHPHQW��6HFXULW\�DQG�-RE�'HVFULSWLRQ��'DWD*ULG����'������������$Q�2QOLQH�&UHGHQWLDO�5HSRVLWRU\�IRU�WKH�*ULG��-��1RYRW\��6��7XHFNH��9RQ�:HOVK92�6HUYHU�,QIRUPDWLRQ��-��$��7HPSOHWRQ��'��*URHS��1,.+()����2FW�����7HVWEHG�6RIWZDUH�,QWHJUDWLRQ�3URFHVV��'DWD*ULG���'������������*ULG�1HWZRUN�0RQLWRULQJ��'DWD*ULG����'������������1HWZRUN�6HUYLFHV��UHTXLUHPHQWV�GHSOR\PHQW�DQG�XVH�LQ�WHVWEHGV��'DWD*ULG����'������������:3��0DVV�6WRUDJH�0DQDJHPHQW�$UFKLWHFWXUH�'HVLJQ��'DWD*ULG����'������������,QIRUPDWLRQ�DQG�0RQLWRULQJ�$UFKLWHFWXUH�5HSRUW��'DWD*ULG����'�������������,QIRUPDWLRQ�DQG�0RQLWRULQJ�&XUUHQW�7HFKQRORJ\��'DWD*ULG����'������������'HILQLWLRQ�RI�$UFKLWHFWXUH��7HFKQLFDO�3ODQ�DQG�(YDOXDWLRQ�&ULWHULD� IRU�6FKHGXOLQJ��5HVRXUFH�0DQDJHPHQW��6HFXULW\�DQG�-RE 'HVFULSWLRQ��'DWD*ULG����'������������(XURSHDQ�'DWD*ULG�,QVWDOODWLRQ�*XLGH��'DWD*ULG����7('����������,QIRUPDWLRQ� DQG� 0RQLWRULQJ� 6HUYLFHV� $UFKLWHFWXUH� 'HVLJQ� 5HTXLUHPHQWV� DQG� (YDOXDWLRQ�&ULWHULD��'DWD*ULG����127:3��$UFKLWHFWXUDO�'HVLJQ�DQG�(YDOXDWLRQ�&ULWHULD� 'DWD*ULG����'���� ������B�
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�� 67$7(�2)�7+(�$577KH�PLGGOHZDUH�IRU�WKH�LQLWLDO�&URVV*ULG�WHVWEHG�SURWRW\SH�LQ�PRQWK�VL[�ZLOO�EH�EDVHG�RQ�WKH�*OREXV� DQG� 'DWD*ULG� GLVWULEXWLRQV�� 7KLV� ZLOO� HQVXUH� FRPSDWLELOLW\� ZLWK� RWKHU� VLWHV� UXQQLQJ�*OREXV�DQG�('*�PLGGOHZDUH�WKXV�H[WHQGLQJ�WKH�JHRJUDSKLF�FRYHUDJH�RI�WKH�*ULG�LQ�(XURSH�DQG� DW� WKH� VDPH� WLPH� SURYLGLQJ� D� EDVLV� IRU� WKH� GHYHORSPHQW� DQG� WHVW� RI� &URVV*ULG�PLGGOHZDUH�DQG�DSSOLFDWLRQV�
7KH�ILUVW�SURWRW\SH�ZLOO� EH�H[WUHPHO\� LPSRUWDQW� WR�JDLQ�H[SHULHQFH�ZLWK� WKH�GHSOR\PHQW�DQG�PDLQWHQDQFH�RI� WKH�*ULG� WHFKQRORJLHV�RYHU�ZKLFK� IXWXUH� UHOHDVHV�RI� WKH�&URVV*ULG� WHVWEHG�ZLOO�EH�EXLOW��$W�WKH�VDPH�WLPH�WKHVH�WHFKQRORJLHV�ZLOO�EH�WHVWHG�DQG�HYDOXDWHG�FRQWULEXWLQJ�WR�LPSURYHPHQWV� RI� WKH� PLGGOHZDUH� TXDOLW\� DQG� SURYLGLQJ� LQSXW� IRU� WKH� GHILQLWLRQ� RI� IXWXUH�&URVV*ULG�WHVWEHG�DUFKLWHFWXUHV�
,Q�WKLV�FRQWH[W�XQGHUVWDQGLQJ�WKH�H[LVWLQJ�WHFKQRORJLHV�RYHU�ZKLFK�WKH�&URVV*ULG�DUFKLWHFWXUH�ZLOO�EH�EDVHG�LV�HVVHQWLDO��7KHVH�WHFKQRORJLHV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQ�
���� ,1)250$7,21�6<67(0,QIRUPDWLRQ�DERXW�H[LVWLQJ�*ULG� UHVRXUFHV�DQG�WKHLU�FKDUDFWHULVWLFV� LV�HVVHQWLDO� WR�PDNH� WKH�EHVW� SRVVLEOH� MRE� VFKHGXOLQJ� GHFLVLRQV�� ,QIRUPDWLRQ� DERXW� DYDLODEOH� UHVRXUFHV� LV� PDGH�DYDLODEOH�WR�WKH�ZKROH�*ULG�WKURXJK�D�GLVWULEXWHG�LQIRUPDWLRQ�V\VWHP�
������ 0'67KH�*OREXV�WRRONLW�XVHV�WKH�0'6�LQIRUPDWLRQ�GLUHFWRU\�V\VWHP�WR�SXEOLVK�VWDWLF�DQG�G\QDPLF�LQIRUPDWLRQ�DERXW� H[LVWLQJ� UHVRXUFHV��7KH� FXUUHQW� LPSOHPHQWDWLRQ�RI�0'6� LV� EDVHG�RQ� WKH�/'$3� SURWRFRO� D� VWDQGDUG� WKDW� GHILQHV� D� ZD\� IRU� FOLHQWV� WR� DFFHVV� LQIRUPDWLRQ� REMHFWV� LQ�GLUHFWRU\�VHUYHUV�
6LQFH�0'6� LV�EDVHG�RQ�/'$3� LW� LQKHULWV�DOO� WKH�DGYDQWDJHV�DQG�ZHDNQHVVHV�RI� WKH�/'$3�VWDQGDUG� DQG� FRUUHVSRQGLQJ� VRIWZDUH� LPSOHPHQWDWLRQV�� 7KH� 0'6� GLUHFWRU\� VHUYLFH� LV�WKHUHIRUH� D� GDWDEDVH� RSWLPLVHG� IRU� UHDG�DQG� VHDUFK� RSHUDWLRQV� WKDW�SURYLGH� WKH�PHDQV� WR�RUJDQL]H� DQG� PDQDJH� LQIRUPDWLRQ� KLHUDUFKLFDOO\� DQG� DOVR� WR� SXEOLVK� DQG� UHWULHYH� WKH�LQIRUPDWLRQ�E\�QDPH���
,Q�0'6��QRGHV� WKDW�QHHG� WR�SXEOLVK� LQIRUPDWLRQ�DERXW� WKHP�VHOYHV�PXVW� UXQ�D� ORFDO�*5,6�VHUYLFH��7KH�*5,6�VHUYLFH�LV�EDVLFDOO\�D�VHW�RI�VFULSWV�DQG�D�/'$3�VHUYHU��7KH�VFULSWV�JDWKHU�WKH� LQIRUPDWLRQ�DQG�SXEOLVK� LW� LQWR� WKH�/'$3�VHUYHU��(DFK�*5,6�UHJLVWHUV� LWVHOI� WR�DQ�XSSHU�/'$3�VHUYHU�FDOOHG�*,,6��*ULG�,QIRUPDWLRQ�,QGH[�6HUYHU��WKXV�FUHDWLQJ�D�KLHUDUFK\�RI�/'$3�VHUYHUV��7KH�*,,6�FDQ�WKHQ�EH�TXHULHG�WR�IRU�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�*5,6�QRGHV�EHORZ�
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8VLQJ� WKLV�DSSURDFK�D� WUHH�VWUXFWXUH�FDQ�EH�EXLOW�ZKHUH� WKH� WUHH� OHDIV� SURGXFH� LQIRUPDWLRQ�DQG�WKH�XSSHU�QRGHV�SURYLGH�HQWU\�SRLQWV�WR�DFFHVV�WKDW�LQIRUPDWLRQ�LQ�D�VWUXFWXUHG�ZD\��*,,6�VHUYHUV� KDYH� DOVR� WKH� DELOLW\� WR� FDFKH� LQIRUPDWLRQ� EDVHG� RQ� WKH� 77/� �7LPH� WR� /LYH�� ILHOGV�DVVRFLDWHG� WR� HDFK� SLHFH� RI� LQIRUPDWLRQ�� &DFKLQJ� HQVXUHV� WKH� WUHH� VFDODELOLW\� DQG� DUHDVRQDEOH�UHVSRQVH�WLPH���
*5,6�VHUYHUV�DUH�XVXDOO\�UXQ�LQ�*DWHNHHSHU�QRGHV�DQG�SXEOLVK�LQIRUPDWLRQ�DERXW�FRPSXWLQJ�UHVRXUFHV�VHUYHG�E\� WKH�*DWHNHHSHU��ZRUNHU�QRGHV�DUH�QRW� UHTXLUHG� WR�KDYH�D�*5,6��7KH�VWRUDJH� HOHPHQWV� DOVR� UHTXLUH� D� *5,6� VHUYHU� WR� SXEOLVK� LQIRUPDWLRQ� DERXW� VXSSRUWHG�SURWRFROV�� WKH� FORVHVW� &(�� VWRUDJH� VL]H� DQG� WKH� YLUWXDO� RUJDQL]DWLRQV� VXSSRUWHG� ZLWK� WKH�FRUUHVSRQGLQJ�GLUHFWRULHV�
*,,6�VHUYHUV�DUH� UHVSRQVLEOH� IRU�WKH�DJJUHJDWLRQ�RI�VHYHUDO�VRXUFHV�RI� LQIRUPDWLRQ��8VXDOO\�RQH� RU� PRUH� *,,6� VHUYHUV� DUH� GHSOR\HG� SHU� LQVWLWXWLRQ� GHSHQGLQJ� RQ� WKH� QXPEHU� RI�LQIRUPDWLRQ� VRXUFHV� DQG� LQWHUQDO� DGPLQLVWUDWLYH� RUJDQL]DWLRQ�� )RU� RUJDQL]DWLRQDO� VFDODELOLW\�SXUSRVHV�LV�DOVR�XVXDO�WR�DJJUHJDWH�VHYHUDO�RUJDQL]DWLRQV�XQGHU�D�VLQJOH�FRXQWU\�RU�SURMHFW�*,,6�VHUYHU�DV�VKRZQ�LQ�WKH�QH[W�ILJXUH�

$�PRUH�FRPSOH[�H[DPSOH�RI�DQ�LQIRUPDWLRQ�WUHH�FDQ�EH�IRXQG�LQ�WKH�QH[W�GLDJUDP�

*,,6
*5,6 *5,6 *5,6
)LJXUH���± $�VLPSOH�0'6�WUHH

)LJXUH���± &RXQWU\�0'6�WUHH�

*,,6
*5,6 *5,6 *5,6

*,,6
*5,6 *5,6 *5,6

*,,6&RXQWU\�OHYHO
2UJDQL]DWLRQDO�OHYHO

2UJDQL]DWLRQ�� 2UJDQL]DWLRQ��
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,Q�WKH�H[DPSOH�DERYH�WKH�WRS�RI�WKH�LQIRUPDWLRQ�WUHH�LV�YLVLEOH�DQG�IRXU�OD\HUV�RI�*,,6�VHUYHUV�DUH� SUHVHQW�� (DFK� *,,6� RQO\� NQRZV� DERXW� WKH� *,,6� VHUYHU� LPPHGLDWHO\� DERYH� LW� WR� ZKLFK�UHJLVWUDWLRQ�UHTXHVWV�PXVW�EH�VHQW�WR�EXLOG�WKH�WUHH�
������ /'$3�1$0,1*�$1'�6758&785(0'6� LV�GHYHORSHG�DQG�PDLQWDLQHG�E\� WKH�*OREXV�SURMHFW�DQG� LV�EDVHG�RQ� WKH�2SHQ/'$3�VRIWZDUH�DQ�RSHQ�LPSOHPHQWDWLRQ�RI�WKH�/'$3�SURWRFRO��
(QWULHV� LQ� D� /'$3� GLUHFWRU\� DUH� LGHQWLILHG� E\� D� QDPH�� /'$3� XVHV� WKH� ;����� QDPLQJ�FRQYHQWLRQ�ZKHUH�HDFK�REMHFW�QDPH�LV�VHSDUDWHG�IURP�LWV�QDPLQJ�DWWULEXWH�E\�DQ�HTXDO�VLJQ��WKLV�FRPELQDWLRQ�LV�FDOOHG�5'1��5HODWLYH�'LVWLQJXLVK�1DPH���
8QGHUVWDQGLQJ�WKH�;�����QDPLQJ�VFKHPH�LV� LPSRUWDQW�QRW�RQO\� WR�XQGHUVWDQG�WKH�0'6�EXW�DOVR� IRU� XQGHUVWDQGLQJ� RWKHU� JULG� VHUYLFHV� WKDW� DUH� EDVHG� RQ� /'$3�� RU� UHO\� RQ� WKH� ;�����QDPLQJ�VFKHPH�VXFK�DV�WKH�92�/'$3�VHUYHUV��&$�5$�/'$3�VHUYHUV��5&�VHUYHUV�DQG�WKH�;�����FHUWLILFDWH�QDPHV��

)LJXUH���± $�FRPSOHWH�0'6�WUHH

*,,6

*5,6

*,,67RS�OHYHO
&RXQWU\�OHYHO

*,,6

*5,6
2UJDQL]DWLRQDO�OHYHO

*,,6
*,,6 *,,6 *,,6

*,,6*,,6

*5,6*5,6 *5,62UJDQL]DWLRQ�ZLWK�WZR�OHYHOV

*5,6 *5,6 *5,6 *5,6
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7KH�;�����QDPLQJ�DWWULEXWHV�DQG�FRUUHVSRQGLQJ�DEEUHYLDWLRQV�DUH�WKH�IROORZLQJ�
1DPLQJ�$WWULEXWH $EEUHYLDWLRQ&RXQWU\ &/RFDOLW\ /2UJDQL]DWLRQ 22UJDQL]DWLRQDO�8QLW 28&RPPRQ�1DPH &1'RPDLQ�FRPSRQHQW '&

7KH�IROORZLQJ�H[DPSOHV�VKRZ�VL[�LQGHSHQGHQW�5'1V�XVLQJ�VHYHUDO�DEEUHYLDWLRQV�
F SW FQ -RUJH R OLS R FVLF F SO RX (QJLQHHULQJ

(DFK�GLUHFWRU\�HQWU\�LQ�D�/'$3�WUHH�KDV�D�XQLTXH�QDPH�FDOOHG�'1��'LVWLQJXLVK�1DPH���$�'1�LV�IRUPHG�E\�MRLQLQJ�DOO�WKH�FRUUHVSRQGLQJ�5'1V�VHSDUDWHG�E\�FRPPDV�VWDUWLQJ�DW�WKH�WRS�RI�WKH�WUHH�WR�WKH�REMHFW�ORFDWLRQ�7KH�IROORZLQJ�H[DPSOH�VKRZV�RQ�WKH�OHIW�D�/'$3�GLUHFWRU\�WUHH�ZKHUH�HDFK�FLUFOH�UHSUHVHQWV�D�GLUHFWRU\�HQWU\��2Q�WKH�ULJKW�WKH�'1V�FRUUHVSRQGLQJ�WR�WKH�OHDI�HQWULHV�DUH�VKRZQ���

'XH�WR�WKH�/'$3�GLVWULEXWHG�QDWXUH�WKH�ZKROH� LQIRUPDWLRQ�WUHH�FDQ�UHVLGH�LQ�MXVW�RQH�VHUYHU�RU�EUDQFKHV�RI� WKH�WUHH�FDQ�EH�GHOHJDWHG�WR�VHYHUDO�VHUYHUV��0RVW�RI�WKH�WLPH�WKH�GLUHFWRU\�WUHH�UHIOHFWV�WKH�JHRJUDSKLF�RU�RUJDQL]DWLRQDO�VWUXFWXUH�RI�WKH�HQWLWLHV�PDLQWDLQLQJ�LW��$QRWKHU�DSSURDFK� LV� WR� EXLOG� WKH� WUHH� WR� PDWFK� WKH� ,QWHUQHW� '16� WUHH� VWUXFWXUH�� WKLV� DUUDQJHPHQW�SHUPLWV�ILQGLQJ�WKH�ORFDWLRQ�RI�/'$3�VHUYLFHV�E\�XVLQJ�WKH�'16�

F SW��R OLS��RX /LVERQ��FQ 0DUV

F SW��R OLS��RX &RLPEUD��FQ 0RRQ
F SW��R OLS��RX /LVERQ��FQ 9HQXV

)LJXUH ���± /'$3�WUHH�H[DPSOH

R OLS
RX /LVERQ RX &RLPEUD

FQ 0DUV FQ 9HQXV FQ 0RRQ

F SW
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'LVWULEXWLQJ� WKH� WUHH� DFURVV� VHYHUDO� VHUYHUV� DFFRUGLQJ� ZLWK� WKH� RUJDQL]DWLRQDO� VWUXFWXUH�FRQWULEXWHV� WR� PDLQWHQDQFH� RI� WKH� GLUHFWRU\� VFDODELOLW\� VLQFH� HDFK� RUJDQL]DWLRQ� RU�RUJDQL]DWLRQDO� XQLW� ZLOO� EH� UHVSRQVLEOH� IRU� PDLQWDLQLQJ� LWV� RZQ� GLUHFWRU\� VHUYHU��6LPXOWDQHRXVO\��UREXVWQHVV�LV�LQFUHDVHG�VLQFH�D�IDLOXUH�LQ�RQH�GLUHFWRU\�VHUYHU�ZLOO�QRW�DIIHFW�WKH�RWKHU�VHUYHUV�
7KH�IROORZLQJ�H[DPSOHV�VKRZ�WZR�SRVVLEOH�FRQILJXUDWLRQV�IRU�WKH�VDPH�GLUHFWRU\�WUHH��,Q�WKH�OHIW� H[DPSOH� WKH� ZKROH� WUHH� LV� NHSW� LQ� MXVW� RQH� VHUYHU�� ,Q� WKH� ULJKW� H[DPSOH� WKH� WUHH� LV�GLVWULEXWHG�DFURVV�WKUHH�VHUYHUV��RQH�VHUYHU�LV�UHVSRQVLEOH�IRU�WKH�WRS�RI�WKH�WUHH�PDWFKLQJ�WKH�RUJDQL]DWLRQ� KHDG� TXDUWHUV� DQG� WZR� RWKHU� VHUYHUV� DUH� UHVSRQVLEOH� IRU�NHHSLQJ� LQIRUPDWLRQ�UHODWHG�ZLWK�WKH�EUDQFK�FHQWUHV��

7KH�0'6�DSSURDFK� LV� WR�XVH�DQ�/'$3�VHUYHU� LQVLGH�HDFK� OHDI�QRGH�FRQWDLQLQJ� LQIRUPDWLRQ�DERXW� WKH� QRGH� DQG� LWV� VHUYLFHV�� WKLV� LV� FDOOHG� WKH� *5,6�� 6HYHUDO� RWKHU� /'$3� VHUYHUV�FRQWDLQLQJ� UHIHUHQFHV� WR� WKH� RWKHU� /'$3� VHUYHUV� LQ� WKH� OD\HU� EHORZ� DUH� XVHG� WR� JOXH� WKH�ZKROH� LQIRUPDWLRQ� WUHH�� WKHVH� DUH� FDOOHG� *,,6� VHUYHUV�� *,,6� VHUYHUV� DUH� XVXDOO\� GHSOR\HG�PDWFKLQJ�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�ZLWK�RQH�*,,6�SHU�VLWH��RQH�*,,6�VHUYHU�DERYH�WKH�VLWHV�WR� LQWHJUDWH� WKHP� LQWR� QDWLRQDO� RUJDQL]DWLRQV� DQG� FRXQWULHV� DQG� RQH� *,,6� DW� WKH� WRS� WR�LQWHJUDWH�WKH�FRXQWU\�*,,6�VHUYHUV�
������ 0'6�$1'�)75(()75((�ZDV�GHYHORSHG�E\�'DWD*ULG�WR�UHVROYH�VRPH�RI�WKH�SHUIRUPDQFH�LVVXHV�RI�WKH�*OREXV�0'6��)75((� LV� FDSDEOH�RI� FDFKLQJ� LQIRUPDWLRQ� LQ�PHPRU\�DQG�SXVK� LQIRUPDWLRQ� IURP�WKH�

F SW

R OLS

RX /LVERQ RX &RLPEUD

FQ 9HQXV FQ 0DUV

F SW

R OLS

RX /LVERQ RX &RLPEUD

FQ 9HQXV FQ 0DUV

2QH�VHUYHU 7KUHH�VHUYHUV

)LJXUH���± /'$3�WUHH�LQ�RQH�VHUYHU )LJXUH���± 'LVWULEXWHG�/'$3�WUHH
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ERWWRP�RI�WKH�WUHH�WR�WKH�XSSHU�*,,6�VHUYHUV�DQG�WKXV�DQVZHU�TXHULHV�IDVWHU��)75((�LV�EDVHG�RQ�D�PRGLILHG�YHUVLRQ�RI�2SHQ/'$3�DQG�ZDV�GHVLJQHG�WR�EH�FRPSDWLEOH�ZLWK�WKH�0'6�$3,�WKXV�PDNLQJ�WKH�UHSODFHPHQW�RI�WKH�LQIRUPDWLRQ�GLUHFWRU\�V\VWHP�FRPSOHWHO\�WUDQVSDUHQW��7KH�)75((�PRGLILFDWLRQV�ZLOO�OLNHO\�EH�LQWHJUDWHG�LQ�D�IXWXUH�UHOHDVH RI�2SHQ/'$3��DW�WKDW�SRLQW�0'6�DQG�)75((�ZLOO�SUREDEO\�EH�PHUJHG�
&XUUHQWO\� WKH� ('*� PLGGOHZDUH� FRQWDLQV� ERWK� WKH� *OREXV� 0'6� DQG� )75((�� � +RZHYHU�)75((� KDV� QRW� EHHQ� H[WHQVLYHO\� WHVWHG� DQG� WKH� SHUIRUPDQFH� EHQHILWV� KDYH� QRW� \HW� EHHQ�YHULILHG� LQ�SUDFWLFH��7KH FXUUHQW�'DWD*ULG�DSSURDFK�LV�WR� LQVWDOO� WKH�WZR�LQIRUPDWLRQ�V\VWHPV�KRZHYHU�RQO\�0'6�LV�FXUUHQWO\�XVHG��
������ 0'6�$1'�7+(�,1)250$7,21�75((�,1�('*����7KH�UHFRPPHQG�LQIRUPDWLRQ�V\VWHP�IRU�WKH�FXUUHQW�('*�����UHOHDVH�LV�VWLOO�WKH�*OREXV�0'6��8QIRUWXQDWHO\� WKHUH LV� D� SUREOHP� LQ� WKH� SURSDJDWLRQ� RI� LQIRUPDWLRQ� LQ� WKH� 0'6� WUHH� WKDW�SUHYHQWV� WKH�ZLGH� GHSOR\PHQW�RI� WUHHV�ZLWK� VHYHUDO� OD\HUV�� ,Q�('*����� WKHUH�DUH�RQO\� WZR�OD\HUV�LQ�WKH�0'6�WUHH�FRPSRVHG�E\�DQ�LQIRUPDWLRQ�WRS�LQGH[�LQVWDOOHG�LQ�WKH�5%�V\VWHP�LQ�WKH�ILUVW�OD\HU�DQG�D�VHFRQG�OD\HU�ZLWK�WKH�0'6�VHUYHUV�UXQQLQJ�LQ�JDWHNHHSHUV��,W�LV�H[SHFWHG�WKDW�WKLV�VLWXDWLRQ�ZLOO�FKDQJH�LQ�D�QHDU�IXWXUH�HQDEOLQJ�WKH�GHSOR\PHQW�RI�IXOO�0'6�WUHHV�
������ 0'6�$1'�5�*0$5�*0$� LV� DQ� LQIRUPDWLRQ� PDQDJHPHQW� VHUYLFH� IRU� GLVWULEXWHG� V\VWHPV� WKDW� ZDV� LQLWLDOO\�GHYHORSHG�WR�VXSSRUW�WKH�LQIRUPDWLRQ�PDQDJHPHQW�UHTXLUHPHQWV�RI�WKH�'DWD*ULG�DSSOLFDWLRQ�PRQLWRULQJ�PLGGOHZDUH��5�*0$�LV�EDVHG�RQ�WKH�*ULG�0RQLWRULQJ�$UFKLWHFWXUH��*0$��VSHFLILHG�E\�WKH�*OREDO�*ULG�)RUXP��**)��
7KH�*0$�DUFKLWHFWXUH LV� FRPSRVHG�RI� WKUHH�FRPSRQHQWV�� WKH\�DUH�� FRQVXPHUV��SURGXFHUV�DQG�WKH�UHJLVWU\�GLUHFWRU\�VHUYLFH��3URGXFHUV�UHJLVWHU�WKHPVHOYHV�LQWR�WKH�UHJLVWU\��WKH�UHJLVWU\�FDQ� WKHQ� EH� TXHULHG� E\� WKH� FRQVXPHUV� WR� ORFDWH� WKH� SURGXFHUV�� 2QFH� ORFDWHG� E\� WKH�FRQVXPHUV�WKH�SURGXFHUV�FDQ�EH�TXHULHG�GLUHFWO\�WR�REWDLQ�WKH�UHOHYDQW�GDWD�

5�*0$�H[SRVHV�D�UHODWLRQDO�PRGHO�ZLWK�64/�VXSSRUW��WKHUHIRUH�64/�VWDWHPHQWV�FDQ�EH�XVHG�WKURXJK� WKH� $3,� WR� SHUIRUP� TXHULHV�� DQG� PDQLSXODWH� WKH� GDWD� RUJDQL]HG� LQ� WKH� IRUP� RI�

&RQVXPHU

3URGXFHU
5HJLVWU\

5HJLVWHU

/RRNXS

)LJXUH����± 5�*0$�DUFKLWHFWXUH
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GDWDEDVH� WDEOHV�� 7KH� 5�*0$� DUFKLWHFWXUH� DQG� 64/� FDSDELOLWLHV� PDNH� LW� D� IOH[LEOH� DQG�SRZHUIXO�WRRO�WR�PDQLSXODWH�VWDWLF�RU�G\QDPLF�LQIRUPDWLRQ��'DWD*ULG�LV�FRQVLGHULQJ�WKH�UHSODFHPHQW�RI�WKH�ZKROH�*OREXV�0'6�LQIRUPDWLRQ�V\VWHP�E\�5�*0$�� 7KLV� LV� VWLOO� DQ� RSHQ LVVXH� WKDW� PD\� KDYH� D� GHHS� LPSDFW� LQ� WKH� FXUUHQW� ('*�PLGGOHZDUH�� DQG�DV� FRQVHTXHQFH� LQ�&URVV*ULG�FRPSRQHQWV� WKDW�PDNH�XVH�RI�*OREXV�DQG�'DWD*ULG�VHUYLFHV��3RVVLEO\�('*�UHOHDVH�����ZLOO�VXSSRUW�ERWK�*OREXV�0'6�����DQG�5�*0$�DORQJVLGH��$�FRPSOHWH�SKDVH�RXW�DQG�UHSODFHPHQW�RI�0'6�E\�5�*0$�PD\�KDSSHQ�ZLWK�('*�UHOHDVH������%HVLGHV�WKH�LPPHGLDWH�WHFKQLFDO�LPSDFW�WKLV�GHFLVLRQ�ZLOO�KDYH�D�VWUDWHJLF�LPSDFW�RQ�WKH�PLGGOHZDUH�DUFKLWHFWXUH�VLQFH�LW�UHSUHVHQWV�WKH�DEDQGRQ�RI�RQH�RI�WKH�PRVW�LPSRUWDQW�FRPSRQHQWV� RI� WKH� *OREXV� WRRONLW�� 7KHUHIRUH� IXWXUH� LQWHURSHUDELOLW\� SUREOHPV� ZLWK� RWKHU�*OREXV� WRRONLW� FRPSRQHQWV� PD\� DULVH� LQ� WKH� IXWXUH� GXH� WR� GLIIHUHQFHV� EHWZHHQ� ERWK�LQIRUPDWLRQ�V\VWHPV�LPSOHPHQWDWLRQV�
'DWD*ULG� LV�GHYHORSLQJ�DQ�0'6�$3,�ZUDSSHU� IRU�5�*0$�ZLWK� WKH�REMHFWLYH�RI�DOORZLQJ� WKH�WUDQVSDUHQW�UHSODFHPHQW�RI�WKH�*OREXV�0'6�LPSOHPHQWDWLRQ�E\�5�*0$�ZLWKRXW�WKH�QHHG�WR�FKDQJH� WKH� H[LVWLQJ� DSSOLFDWLRQV� DQG� PLGGOHZDUH� FXUUHQWO\� UHO\LQJ� RQ� WKH� *OREXV� 0'6��+RZHYHU�WKLV�FDQ�EH�D�FRPSOH[�WDVN�VLQFH�KLGLQJ�WKH�VSHFLILFLWLHV�RI�5�*0$�ZLOO�DOVR�UHVXOW�LQ�ORRVLQJ�PXFK�RI�LWV�DGYDQWDJHV�VXFK�DV�PXFK�RI�WKH�64/�FDSDELOLWLHV��
)RU� WKH� WHVWEHG�DUFKLWHFWXUH� WKLV� UHSUHVHQWV�DPRQJ�RWKHU�FKDQJHV� WKH� UHPRYDO�RI� WKH�*,,6�WUHH� �XVHG� IRU� UHVRXUFH� GLVFRYHU\��� DQG� LWV� UHSODFHPHQW� E\� WKH� 5�*0$� UHJLVWU\� GLUHFWRU\�VHUYLFH��XVHG�IRU�VHUYLFH�GLVFRYHU\��
���� 7+(�:25./2$'�0$1$*(0(17�6<67(07KH� ZRUNORDG� PDQDJHPHQW� V\VWHP� �:06�� LV� WKH� FRPSRQHQW� WKDW� PDQDJHV� WKH� *ULG�UHVRXUFHV�PDNLQJ�VXUH�WKDW�MREV�DUH�H[HFXWHG� LQ�WKH�EHVW�SRVVLEOH�ZD\� WDNLQJ�DGYDQWDJH RI�WKH�DYDLODEOH�UHVRXUFHV��7KH�:06�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

x 5HVRXUFH� %URNHU� �5%�� LV� WKH� FRPSRQHQW� UHVSRQVLEOH� IRU� PDWFKLQJ� MRE� VXEPLVVLRQ�UHTXHVWV�ZLWK� WKH�DYDLODEOH� UHVRXUFHV��7KH�5%� UHFHLYHV� MRE�VXEPLVVLRQ� UHTXHVWV� LQ�WKH�IRUP�RI�MRE�GHVFULSWLRQV�ZULWWHQ�LQ�MRE�GHVFULSWLRQ�ODQJXDJH��-'/���ZKLFK�LV�EDVHG�RQ� WKH� ³&ODVV� $GYHUWLVHPHQWV´� GHYHORSHG� E\� WKH� &RQGRU� SURMHFW�� 7KH\� FRQWDLQ�LQIRUPDWLRQ�DERXW�WKH�XVHU�DSSOLFDWLRQ�DQG�UHTXLUHG�UHVRXUFHV��LWV�XS�WR�WKH�5%�WR�ILQG�D�&RPSXWLQJ�(OHPHQW��&(��VRPHZKHUH�LQ�WKH�*ULG�WKDW�LV�ERWK�DYDLODEOH�DQG�VDWLVILHV�WKH�MRE�UHTXLUHPHQWV��
x -RE� 6XEPLVVLRQ� 6HUYLFH� �-66�� LV� WKH� FRPSRQHQW� WKDW� SHUIRUPV� WKH� DFWXDO� MRE�VXEPLVVLRQ� WR� WKH� UHPRWH�&(� IRXQG� E\� WKH� 5%�� 7KH� -66� XVHV� WKH�*OREXV�*5$0�VHUYLFH�WR�VXEPLW�WKH�MREV��-66�LV�DFWXDOO\�D�WKLQ�ZUDSSHU�DURXQG�&RQGRU*�
x 8VHU� ,QWHUIDFH� �8,�� LV� WKH� FRPSRQHQW� WKDW� VLWV� EHWZHHQ� WKH� HQG� XVHU� DQG� WKH� 5%��8VHUV�VXEPLW�MREV�WR�WKH�*ULG�E\�ZULWLQJ�D�MRE�GHVFULSWLRQ�LQ�-'/�WKDW�LV�VXEPLWWHG�WR�WKH�5%�WKURXJK�WKH�8,��7KH�8,�DOVR�DOORZV�WKH�XVHU�WR�
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R 2EWDLQ�ORJJLQJ�DQG�ERRNNHHSLQJ�LQIRUPDWLRQ�DERXW�WKH�VXEPLWWHG�MREV�R 7UDQVIHU�WKH�MRE�LQSXW�DQG�RXWSXW�ILOHV�R &DQFHO�D�VXEPLWWHG�MRE�R )LQG�D�OLVW�RI�UHVRXUFHV�VXLWDEOH�WR�UXQ�D�VSHFLILF�MRE�
x /RJJLQJ�DQG�%RRNNHHSLQJ��/%��LV�WKH�FRPSRQHQW�WKDW�NHHSV�LQIRUPDWLRQ�DERXW�WKH�MRE�VFKHGXOLQJ�RSHUDWLRQV��7KH�UHVRXUFH�EURNHU��WKH�XVHU� LQWHUIDFH�DQG�WKH�JDWHNHHSHUV�LQWHUDFW� ZLWK� WKH� /%� WR� VWRUH� DQG� UHWULHYH� WKLV� LQIRUPDWLRQ�� 7KH� ERRNNHHSLQJ�LQIRUPDWLRQ� FRQVLVWV� RI� VKRUW�WHUP� GDWD� DERXW� FXUUHQW� MREV� ZKLOH� WKH� ORJJLQJ�LQIRUPDWLRQ� LV� ORQJ� WHUP�GDWD� DERXW� WKH� MREV�DQG� WKH�ZKROH� ZRUNORDG�PDQDJHPHQW�V\VWHP�

7KH� :06� FRPSRQHQWV� 5%�� -66� DQG� /%� VHUYHUV� DUH� XVXDOO\� UXQ� LQ� WKH� VDPH� SK\VLFDO�FRPSXWHU��7KH�8,�FDQ�EH�UXQ�LQ�D�XVHU�ZRUNVWDWLRQ�RU� LQ�D�GHGLFDWHG�V\VWHP��,I� WKH�WHVWEHG�FRQWDLQV�VHYHUDO� ODUJH�92V� WKHQ�D�:06�SHU�92�PLJKW�EH�DGYLVDEOH��+RZHYHU� WKHUH� LV�QR�VXSSRUW� IRU� VWDWH� V\QFKURQL]DWLRQ� EHWZHHQ� 5%V�� WKLV� FDQ� FDXVH� UHVRXUFH� PDQDJHPHQW�SUREOHPV�ZKHQ�VHYHUDO�5%V�DUH�GHSOR\HG�KHQFH�WKLV�RSWLRQ�VKRXOG�EH�FDUHIXOO\�FRQVLGHUHG�
,Q�RUGHU�WR�ILQG�D�&(�FDSDEOH�WR�VDWLVI\�D�MRE�UHTXHVW��WKH�5%�XVHV�WKH�0'6�GLUHFWRU\�WUHH�WR�VHDUFK� IRU� DYDLODEOH� FRPSXWLQJ� UHVRXUFHV� ZLWK� WKH� UHTXLUHG� FKDUDFWHULVWLFV�� 7KH� 5%� LV�FRQILJXUHG�WR�SHUIRUP�VHDUFKHV�RYHU�WKH�0'6�GLUHFWRU\�WUHH�VWDUWLQJ�IURP�D�URRW�*,,6�7KH�5HVRXUFH�EURNHU�FDQ�DOVR�LQWHUDFW�ZLWK�WKH�5HSOLFD�&DWDORJXH�LQ�RUGHU�WR�ILQG�WKH�ORFDWLRQ�RI�WKH�GDWD�UHTXLUHG�E\�MRE�UHTXHVWV�
7KH� XVHU� ZULWWHQ� -'/� ILOH� PD\� VSHFLI\� D� UDQNLQJ� H[SUHVVLRQ� WR� VRUW� WKH� PDWFKLQJ� &(¶V�DFFRUGLQJ�WR�WKH�XVHU�SUHIHUHQFHV��5DQNLQJ�H[SUHVVLRQV�DUH�EXLOW�XVLQJ�UDQN�DWWULEXWHV��WKHVH�DUH�YDULDEOHV�VWRUHG� LQ� WKH�&(�*5,6� WKDW�FKDQJH�IUHTXHQWO\� VXFK�DV� WKH�QXPEHU�RI�&38¶V�DYDLODEOH�RU�WKH�DYHUDJH�SHUIRUPDQFH��
7KH� :06� DOVR� DOORZV� WKH� WUDQVIHU� RI� LQSXW ILOHV� IURP� WKH� 8,� GXULQJ� WKH� MRE� VXEPLVVLRQ�SURFHVV��7KH�MRE�LQSXW�ILOHV�WR�EH�WUDQVIHUUHG�PXVW�EH�VSHFLILHG�LQ�WKH�MRE�LQSXW�VDQGER[��7KH�LQSXW�VDQGER[�LV�D�OLVW�RI�ILOHV�WR�EH�WUDQVIHUUHG�ZLWK�WKH�MRE��DQG�LV�XVXDOO\�XVHG�WR�WUDQVIHU�WKH�SURJUDPV�WR�EH�H[HFXWHG�LQ�WKH�MRE�FRQWH[W��,W¶V�DOVR�SRVVLEOH�WR�WUDQVIHU�EDFN�WR�WKH�8,�DQ\�RXWSXW� ILOHV�SURGXFHG� E\� WKH� MRE�� ,Q� WKLV� FDVH� DQ� RXWSXW� VDQGER[� FRQWDLQLQJ� WKH� OLVW� RI� ILOH�QDPHV�WR�EH�WUDQVIHUUHG�PXVW�EH�VSHFLILHG�LQ�WKH�-'/�ILOH�
7KH� IROORZLQJ� GLDJUDPV� VKRZ� H[DPSOHV� RI� MRE� VXEPLVVLRQV� ZLWK� DQG� ZLWKRXW� GDWD�UHTXLUHPHQWV��8QGHUVWDQGLQJ� ERWK� W\SHV� RI� MRE� VXEPLVVLRQV� LV� H[WUHPHO\� LPSRUWDQW� WR� WHVW�DQG� YDOLGDWH� WKH�PLGGOHZDUH� FRPSRQHQWV� LQYROYHG� LQ� WKH� -RE� VXEPLVVLRQ� SURFHVV�� 6LPSOH�WHVWV�ZLOO�QRW� LQFOXGH�WKH UHSOLFD�FDWDORJXH�ZKLOH�PRUH�FRPSOH[�WHVWV�ZLOO� LQFOXGH�WKH�UHSOLFD�FDWDORJXH�
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7KH�SUHYLRXV�GLDJUDP�VKRZV�LQ�D�VLPSOLILHG�ZD\�D�*ULG�MRE�VXEPLVVLRQ�ZLWKRXW�H[WHUQDO�GDWD�UHTXLUHPHQWV��5&�LQWHUYHQWLRQ��WKH�IORZ�LV�DV�IROORZV�
�� $� MRE� VXEPLVVLRQ� UHTXHVW� ZULWWHQ� LQ� -'/� LV� VXEPLWWHG� WR� WKH� 5%� WKURXJK� WKH� XVHU�LQWHUIDFH��� 7KH�XVHU�LQWHUIDFH�VHQGV�WKH�-'/�MRE�GHVFULSWLRQ�WRJHWKHU�ZLWK�WKH�LQSXW�ILOHV�VSHFLILHG�LQ�WKH�LQSXW�VDQGER[�WR�WKH�UHVRXUFH�EURNHU�DIWHU�VXFFHVVIXO�*6,�XVHU�DXWKHQWLFDWLRQ��� 7KH� UHVRXUFH� EURNHU� VHDUFKHV� WKH�0'6� GLUHFWRU\� WUHH� WR� EXLOG� D� OLVW� RI� &RPSXWLQJ�(OHPHQWV��&(��WKDW�D� PDWFK�WKH�MRE�UHTXLUHPHQWV�E� DOORZ�WKH�XVHU�WR�VXEPLW�MREV��� ,I� WKH� -'/� GHVFULSWLRQ� VSHFLILHV� D� UDQNLQJ� H[SUHVVLRQ� WKHQ� WKH� UHVRXUFH� EURNHU�FRQWDFWV�GLUHFWO\�WKH�*5,6�DW�HDFK�PDWFKLQJ�&(�WR�REWDLQ�LQIRUPDWLRQ�DERXW�WKH�UDQN�YDULDEOHV� QHHGHG� WR� FRPSXWH� WKH� UDQN� H[SUHVVLRQ�� 7KH� &(� ZLWK� WKH� KLJKHVW� UDQN�H[SUHVVLRQ� YDOXH� ZLOO� EH� VHOHFWHG� WR� UXQ� WKH� MRE�� ,I� VHYHUDO� &(¶V� VKDUH� WKH� VDPH�KLJKHVW�UDQN�YDOXH� WKHQ�WKH�ILUVW� OLVWHG�&(�ZLOO� EH�VHOHFWHG�� ,Q� WKH�IXWXUH� WRS�HTXDOO\�UDQNHG�&(¶V�VKRXOG�EH�UDQGRPO\�VHOHFWHG��� 2QFH�D�PDWFK�LV�IRXQG�WKH�MRE�LV�VXEPLWWHG�WR�WKH�UHPRWH�FRPSXWLQJ�HOHPHQW�E\�WKH�-66�XVLQJ�WKH�JOREXV�MRE�VXEPLVVLRQ�VHUYLFH��*5$0���7KLV�LV�GRQH�DIWHU�WUDQVODWLRQ�RI�

-'/�-RE�UHTXHVW

5HVRXUFH�EURNHU

5227 0'675((
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WKH�-'/�ILOH�WR�*OREXV�56/��WKLV�VWHS�LV�UHTXLUHG�VLQFH�JDWHNHHSHUV�GRQ¶W�XQGHUVWDQG�-'/�
+RZHYHU�PRVW�MREV�UHTXLUH�ODUJH�LQSXW�GDWD�ILOHV�SUHYLRXVO\�VWRUHG�DQG�SRVVLEO\�UHSOLFDWHG�LQ�VHYHUDO� 6WRUDJH� (OHPHQWV�� ,Q� WKLV� FDVH� WKH� 5HVRXUFH� %URNHU� PXVW� FRQWDFW� WKH� 5HSOLFD�&DWDORJXH�LQ�RUGHU�WR�ILQG�WKH�6WRUDJH�(OHPHQWV�FRQWDLQLQJ�WKH�UHSOLFDV�RI�WKH�UHTXLUHG�LQSXW�ILOHV��7KH� IROORZLQJ�GLDJUDP� LOOXVWUDWHV�D� MRE� VXEPLVVLRQ�ZLWK� GDWD� UHTXLUHPHQWV�ZKHUH� WKH�5HSOLFD�&DWDORJXH�LV�TXHULHG�EHIRUH�VHDUFKLQJ�WKH�0'6�WUHH��7KH�UHVRXUFH�EURNHU�GRHV�QRW�VWDUW�UHSOLFDWLRQ�FRSLHV�KHQFH�WKH�ILOHV�PXVW�DOUHDG\�H[LVW�LQ�RQH�RU�VHYHUDO�6WRUDJH�(OHPHQWV�DQG�WKH\�PXVW�KDYH�EHHQ�UHJLVWHUHG�LQ�WKH�5HSOLFD�&DWDORJXH���

7KH�MRE�VXEPLVVLRQ�LV�DV�IROORZV�
�� $�MRE�VXEPLVVLRQ�UHTXHVW�ZULWWHQ�LQ�-'/�LV�VHQW�WR�WKH�5%�WKURXJK�WKH�XVHU�LQWHUIDFH��� 7KH�XVHU�LQWHUIDFH�VHQGV�WKH�MRE�UHTXHVW�WRJHWKHU�ZLWK�WKH�LQSXW�ILOHV�VSHFLILHG�LQ�WKH�LQSXW�VDQGER[�WR�WKH�UHVRXUFH�EURNHU�DIWHU�XVHU�DXWKHQWLFDWLRQ��� 7KH� 5HVRXUFH %URNHU� LQWHUDFWV� ZLWK� WKH� 5HSOLFD� &DWDORJXH� WR� WUDQVODWH� HDFK� LQSXW�/RJLFDO�)LOH�1DPH��/)1��LQWR�D� OLVW�RI�6WRUDJH�(OHPHQWV�DQG�QDPHV�RI�3K\VLFDO�)LOH�UHSOLFDV�FRUUHVSRQGLQJ�WR�HDFK�/)1��� 7KH�5HVRXUFH�%URNHU�LQWHUDFWV�ZLWK�WKH�0'6��D� 7KH� UHVRXUFH� EURNHU� VHDUFKHV� WKH� 0'6� GLUHFWRU\� WUHH� WR� EXLOG� D� OLVW� RI�&RPSXWLQJ�(OHPHQWV��&(��ZKHUH�L� 7KH�XVHU�FHUWLILFDWH�LV�DOORZHG�WR�VXEPLW�MREV�

-'/

52270'675((
8VHU�,QWHUIDFH
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�
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�
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�
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LL� 7KH�RXWSXW�6WRUDJH�(OHPHQW�VSHFLILHG�LQ�WKH�MRE�GHVFULSWLRQ�LV�FORVH�WR�WKH�&(�E� 7KH� &(¶V� DUH� WKHQ� FODVVLILHG� EDVHG� RQ� WKH� QXPEHU� RI� UHTXLUHG� LQSXW� ILOHV�SUHVHQW� LQ�6WRUDJH�(OHPHQWV�FORVH�WR� WKHP�WKDW�XVH�WKH�ILOH�WUDQVIHU�SURWRFRO�VSHFLILHG�LQ�WKH�MRE�GHVFULSWLRQ��7KLV�LV�DFFRPSOLVKHG�E\�ILQGLQJ�WKH�6(¶V�FORVH�WR�HDFK�&(�LQ�WKH�OLVW�DQG�PDWFKLQJ�WKHP�ZLWK�WKH�6(�OLVW�EXLOW�RQ�VWHS���F� 2QFH�WKH�&(¶V�FODVVLILFDWLRQ�LV�GRQH�WKH�UHVRXUFH�EURNHU�VWDUWV�VHDUFKLQJ�IRU�WKH�FODVVLILHG�&(¶V�WKDW�PHHW�WKH�XVHU�VSHFLILHG�MRE�UHTXLUHPHQWV��� ,I� WKH� -'/� GHVFULSWLRQ� VSHFLILHV� D� UDQNLQJ� H[SUHVVLRQ� WKHQ� WKH� UHVRXUFH� EURNHU�FRQWDFWV�GLUHFWO\�WKH�*5,6�DW�HDFK�PDWFKLQJ�&(�WR�REWDLQ�LQIRUPDWLRQ�DERXW�WKH�UDQN�YDULDEOHV� QHHGHG� WR� FRPSXWH� WKH� UDQN� H[SUHVVLRQ�� 7KH� &(� ZLWK� WKH� KLJKHVW� UDQN�H[SUHVVLRQ�YDOXH�ZLOO�EH�VHOHFWHG�IRU�UXQQLQJ�WKH�MRE��,I�VHYHUDO�&(¶V�VKDUH�WKH�VDPH�KLJKHVW�UDQN�YDOXH�WKHQ�WKH�ILUVW�OLVWHG�&(�ZLOO�EH�VHOHFWHG��� 2QFH�D�PDWFK�LV�IRXQG�WKH�MRE�LV�VXEPLWWHG�WR�WKH�UHPRWH�FRPSXWLQJ�HOHPHQW�E\�WKH�-66�XVLQJ�WKH�*5$0�VHUYLFH��$JDLQ�WKLV�LV�GRQH�DIWHU�WUDQVODWLRQ�RI�WKH�-'/�ILOH�LQWR�*OREXV�56/�
,W¶V� LPSRUWDQW�WR�PHQWLRQ�WKDW�DW� WKLV�VWDJH� WKH�-'/�ILOH�KDV�EHHQ�WUDQVODWHG�IURP�WKH�:06�-'/�WR�*OREXV�56/�E\�WKH�-66��WKLV�LV�UHTXLUHG�VLQFH�WKH�DFWXDO�*ULG�MRE�VXEPLVVLRQ�IURP�WKH�:06�LV�SHUIRUPHG�XVLQJ�WKH�*OREXV�*5$0�VHUYLFH�WKDW�RQO\�XQGHUVWDQGV�56/�
���� &20387,1*�(/(0(176��*$7(.((3(56�$1'�:25.(5�12'(67KH� EDVLF� *ULG� FRPSXWLQJ� LQIUDVWUXFWXUH� FDOOHG� &(� �&RPSXWLQJ� (OHPHQW�� FRQWDLQV� WKH�IROORZLQJ�FRPSRQHQWV�

x *DWHNHHSHU��LV�WKH�V\VWHP�WKDW�SURYLGHV�WKH�JDWHZD\�WKURXJK�ZKLFK�WKH�:06�VXEPLWV�MREV�WR� ORFDO� IDUP�QRGHV��7KH�*DWHNHHSHU�VLWV�EHWZHHQ�D� ORFDO�FRPSXWLQJ�IDUP�DQG�WKH�:06�� MREV�DUH� VXEPLWWHG� IURP� WKH�:06�WR� FRPSXWLQJ� IDUPV�XVLQJ� WKH�*OREXV�*5$0�VHUYLFH��7KH�*5$0�VHUYLFH�DOORZV�MREV�WR�EH�VXEPLWWHG�WR�ORFDO�MRE�PDQDJHUV�UXQQLQJ�LQ�WKH�&(¶V�WKDW�LQ�WXUQ�ZLOO�VHQG�WKHP�WR�ORFDO�EDWFK�VFKHGXOLQJ�V\VWHPV�WKXV�KLGLQJ� WKH� FRPSOH[LW\� DQG� KHWHURJHQHRXV� QDWXUH� RI� HDFK� FRPSXWLQJ� IDFLOLW\�� 7KH�JDWHNHHSHU� DOVR� KDV� D� *5,6� LQIRUPDWLRQ� V\VWHP� WKDW� SXEOLVKHV� LQIRUPDWLRQ� DERXW�DOORZHG�XVHUV�DQG�ORFDO�UHVRXUFHV�WR�WKH�ZKROH�*ULG��7KLV�LQIRUPDWLRQ�LV�XVHG�E\�WKH�:06�WR�PDNH�*ULG�VFKHGXOLQJ�GHFLVLRQV��x :RUNLQJ� 1RGH� �:1��� LV� D� ORFDO� IDUP� FRPSXWLQJ� QRGH� ZKHUH� WKH� MRE� LV� DFWXDOO\�H[HFXWHG�� -REV�DUULYH� WR� WKH�:1� WKURXJK� WKH� ORFDO� EDWFK� VFKHGXOLQJ� V\VWHP��0DQ\�ZRUNHU�QRGHV�FDQ�H[LVW�EHKLQG�D�VLQJOH�*DWHNHHSHU�x $�EDWFK� VFKHGXOLQJ V\VWHP��3URFHVVLQJ� ORDG� LV�GLVWULEXWHG� DFURVV�:1¶V�E\�D� EDWFK�VFKHGXOLQJ�VRIWZDUH�VXFK�DV�3%6��/6)�RU�&RQGRU�� -REV�UHDFK� WKH�:1� WKURXJK� WKH�*DWHNHHSHU�WKDW�DFWV�DV�D�ORFDO�EDWFK�VXEPLVVLRQ�LQWHUIDFH�
7KH� QH[W� GLDJUDP� VKRZV� D� MRE� EHLQJ� VXEPLWWHG� WR� D� *ULG FRPSXWLQJ� IDUP� WKURXJK� D�JDWHNHHSHU�DQG�D�3%6�EDWFK�VFKHGXOHU��7KH�H[DPSOH�VWDUWV�ZLWK� WKH�56/� MRE�VSHFLILFDWLRQ�WKHUHIRUH�WKH�56/�MRE�UHTXHVW�FRXOG�KDYH�EHHQ�VXEPLWWHG�HLWKHU�E\�WKH�:06�-66�FRPSRQHQW�RU�HYHQ�WKURXJK�D�XVHU�VSHFLILHG�JOREXV�MRE�VXEPLW�FRPPDQG�
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&*����'����Y����/,3����9DOLGDWLRQ2I7HVWEHG$UFKLWHFWXUH 38%/,& �� ����

7KH�MRE�VXEPLVVLRQ�WR�D�FRPSXWLQJ�IDUP�LV�DV�IROORZV��� 7KH�JDWHNHHSHU�UHFHLYHV�D�MRE�VXEPLVVLRQ�UHTXHVW�IURP�WKH�:06��7KH� MRE� LV� DXWKHQWLFDWHG� E\� WKH� JDWHNHHSHU� DQG� WKH� XVHU� FHUWLILFDWH� GLVWLQJXLVK�QDPH�LV�PDSSHG�WR�D�ORFDO�81,;�XVHUQDPH���� 7KH� JDWHNHHSHU� VXEPLWV� WKH� MRE� WR� WKH� ORFDO� EDWFK� V\VWHP� VFKHGXOHU� �LQ� WKLV�GLDJUDP�3%6�LV�XVHG���� 7KH�3%6�EDWFK�VFKHGXOHU�VWDUWV�WKH�MRE�H[HFXWLRQ�LQ�D�IUHH�IDUP�:1�
7KH�PDSSLQJ�EHWZHHQ� XVHU� FHUWLILFDWHV� DQG�81,;� XVHUQDPHV� LV� DFFRPSOLVKHG� WKURXJK DQ�DXWKRULVDWLRQ� ILOH� �JULGPDSILOH�� WKDW� FRQWDLQV� DOO� WKH� XVHU� FHUWLILFDWH� GLVWLQJXLVK� QDPHV�DXWKRULVHG� WR�DFFHVV� WKH�&(��(DFK�GLVWLQJXLVK�QDPH� LQ� WKH� ILOH�KDV�D�FRUUHVSRQGLQJ�81,;�XVHUQDPH�RU�SRROHG�DFFRXQW�SURYLGHG�E\�WKH�ORFDO�V\VWHP�DGPLQLVWUDWRU�3RROHG�DFFRXQWV�DUH�DQ�DXWRPDWLF�ZD\�RI�PDSSLQJ�D�XVHU�FHUWLILFDWH�GLVWLQJXLVK�QDPH�WR�RQH�ORFDO�81,;�XVHUQDPH�RI�D�SRRO��VHW��RI�XVHUQDPHV�WKDW�LV�PDGH�DYDLODEOH�IRU�WKLV�SXUSRVH�E\�WKH� ORFDO�V\VWHP�DGPLQLVWUDWRU��:LWK�SRROHG�DFFRXQWV� WKH�ILUVW� WLPH�WKH�XVHU WULHV� WR�DFFHVV�WKH�&(�KLV�GLVWLQJXLVK�QDPH�LV�DXWRPDWLFDOO\�PDSSHG�LQWR�RQH�IUHH�DFFRXQW�RI�WKH�SRRO��WKLV�PDSSLQJ� LV�SHUPDQHQWO\� UHJLVWHUHG� LQ�D�GLUHFWRU\� �FDOOHG�JULGPDSGLU���7KHUHIRUH� WKHUH� LV�QR�QHHG� WR� PDQXDOO\� PDS� D� FHUWLILFDWH� GLVWLQJXLVK� QDPH� WR� D� VSHFLILF� XVHUQDPH��PDNLQJ� WKH�SURFHVV�RI�DGGLQJ�QHZ�DXWKRULVHG�XVHUV�HDVLHU�
%\�ORRNLQJ�DW�WKH�MRE�VXEPLVVLRQ�PRGHO�LQ�WKH�DERYH�GLDJUDP�LW�PLJKW�VHHP�WKDW�WKH�:1�GRHV�QRW�UHTXLUH�DQ\�*ULG�PLGGOHZDUH��KRZHYHU�WKLV�LV�QRW�WUXH�EHFDXVH�

x 7KH� :1� LV� UHVSRQVLEOH� IRU� WUDQVIHUULQJ� WKH� LQSXW� ILOHV� �LQSXW� VDQGER[�� IURP� WKH�UHVRXUFH� EURNHU� DQG� WUDQVIHUULQJ� WKH� RXWSXW� ILOHV� �RXWSXW� VDQGER[�� EDFN� WR� WKH�

)LJXUH����± /RFDO�MRE�VXEPLVVLRQ

*DWHNHHSHU56/� -RE�UHTXHVW �

:RUNHU�1RGH
:RUNHU�1RGH
:RUNHU�1RGH

�
�

3%6

&RPSXWLQJ(OHPHQW��&(�
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&*����'����Y����/,3����9DOLGDWLRQ2I7HVWEHG$UFKLWHFWXUH 38%/,& �� ����

UHVRXUFH�EURNHU��$�MRE�ZUDSSHU�VFULSW�JHQHUDWHG�E\�WKH�-66�DFFRPSOLVKHV�WKHVH�ILOH�WUDQVIHUV�XVLQJ�JOREXV�XUO�FRS\��x 7KH� :1� PLJKW� QHHG� WR� LQWHUDFW� ZLWK� WKH� 5&� DQG� 6(¶V� WR� UHWULHYH� RU� VDYH� RWKHU�UHTXLUHG�GDWD�ILOHV�DQG�RU�SXEOLVK�WKHP�
)RU�WKHVH�DFWLRQV�WR�VXFFHHG�WKH�:1V�QHHG�DW�OHDVW�RXWERXQG�QHWZRUN�FRQQHFWLYLW\��+RZHYHU�WKLV�UHVWULFWLRQ�ZLOO�OLNHO\�EH�UHPRYHG�LQ�WKH�('*�UHOHDVH���DOORZLQJ�ZRUNHU�QRGHV�WR�UHVLGH�LQ�DQ�HQWLUHO\�SULYDWH�QHWZRUN��+RZHYHU�RWKHU� LVVXHV�PD\�DIIHFW�WKH�FRQQHFWLYLW\�RI�WKH�ZRUNHU�QRGHV��VXFK�DV�WKH�FRPPXQLFDWLRQ�UHTXLUHPHQWV�RI�SDUDOOHO�DSSOLFDWLRQV�UXQQLQJ�DFURVV�&(V�

7KH�DERYH�GLDJUDP�VKRZV�D�MRE�VXEPLVVLRQ�DQG�WKH�LQSXW�DQG�RXWSXW�VDQGER[�WUDQVIHU��7KH�VHTXHQFH�RI�DFWLRQV�LV�DV�IROORZV�
�� 7KH�MRE�LV�VXEPLWWHG�WR�WKH�JDWHNHHSHU�E\�WKH�-66��� 7KH�JDWHNHHSHU�UHFHLYHV� WKH� MRE�DQG�DIWHU�DXWKHQWLFDWLRQ�VHQGV� LW� WR� WKH�3%6�EDWFKVFKHGXOHU��� 7KH�EDWFK�VFKHGXOHU�VWDUWV�WKH�MRE�LQ�D�IUHH�:1��� 7KH� -RE� ZUDSSHU� VFULSW� XVHV� JOREXV�XUO�FRS\� �JVLIWS�� WR� WUDQVIHU� WKH� LQSXW� VDQGER[�ILOHV�IURP�WKH�5%�PDFKLQH�WR�WKH�:1��� 7KH�:1�PD\�FRQWDFW�WKH�5&�WR�D� 5HJLVWHU�8QUHJLVWHU�ILOHV�LQ�WKH�5&�GDWDEDVH�E� 2EWDLQ�WKH�ORFDWLRQ�RI�SK\VLFDO�UHSOLFD�ILOHV��� 7KH�:1�PD\� FRQWDFW� D�6(� WR� VWRUH� RU� UHWULHYH� ILOHV�� 7KLV� FDQ� DOVR� EH�GRQH� LQ� WKH�FRQWH[W�RI�WKH�5HSOLFD�0DQDJHU�VRIWZDUH�LQ�RUGHU�WR�FUHDWH�RU�GHOHWH�D�ILOH�UHSOLFD�

)LJXUH����± MRE�VXEPLVVLRQ�DQG�VDQGER[HV�WUDQVIHU

&RPSXWLQJ�(OHPHQW
�

:RUNHU�1RGH

�
�

3%6

5HVRXUFH�EURNHU
-66 �

�5HSOLFD&DWDORJXH

6WRUDJH�(OHPHQW
�

�
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�� 7KH�-RE�ZUDSSHU�VFULSW�XVHV�JOREXV�XUO�FRS\��JVLIWS��WR�WUDQVIHU�WKH�RXWSXW�VDQGER[�ILOHV�IURP�WKH�:1�WR�WKH�5%�PDFKLQH�
���� *'03��5(3/,&$�0$1$*(5�$1'�7+(�5(3/,&$�&$7$/2*8(7KHUH�DUH� FXUUHQWO\� WKUHH�FRPSRQHQWV� LQYROYHG� LQ� WKH� ILOH� UHSOLFDWLRQ�SURFHVV��7KH�5HSOLFD�&DWDORJXH�LV�D�GDWDEDVH�FRQWDLQLQJ�LQIRUPDWLRQ�DERXW�WKH�ORFDWLRQ�RI�ILOH�UHSOLFDV��*'03�DQG�WKH�5HSOLFD�0DQDJHU�DUH�WZR�GLIIHUHQW�SDFNDJHV�WR�DFKLHYH�WKH�VDPH�JRDO�� UHSOLFDWH�ILOHV�
������ 5(3/,&$�&$7$/2*8(7KH�5HSOLFD�&DWDORJXH��5&��LV�WKH�IXQGDPHQWDO�EXLOGLQJ�EORFN�RI�WKH�UHSOLFDWLRQ�VHUYLFH��7KH�5&�NHHSV�WUDFN�RI�WKH�PXOWLSOH�SK\VLFDO�ILOH�FRSLHV��UHSOLFDV��LQ�6WRUDJH�(OHPHQWV��PDSSLQJ�WKHP� LQWR� D� VLQJOH� ORJLFDO� QDPH�� 7KH� 5&� LV� EDVLFDOO\� D� /'$3� VHUYHU� FRQWDLQLQJ� WKH�GHVFULSWLRQ�RI�WKH�ORJLFDO�ILOHV��)RU�HDFK�ORJLFDO�ILOH�WKH�IROORZLQJ�LQIRUPDWLRQ�LV�VWRUHG�

x /RJLFDO�)LOH�1DPH��/)1��x 3K\VLFDO�)LOH�1DPH��3)1���PDQ\�3)1V�PD\�H[LVW�IRU�D�VLQJOH�/)1�x )LOH�PHWDGDWD�VXFK�DV�VL]H��WLPHVWDPS��$&/V��PDVWHU�IODJ�DQG�ILOH�W\SH�
$� ORJLFDO� ILOH� QDPH� LV� XVHG� WR� LGHQWLI\� D� VHW� RI� LGHQWLFDO� SK\VLFDO� ILOHV� LQ� GLIIHUHQW� VWRUDJH�ORFDWLRQV��6(V���/)1V�DQG�3)1V�PXVW�EH�JOREDOO\�XQLTXH�KHQFH�D�SK\VLFDO�ILOH�FDQQRW�KDYH�PRUH�WKDQ�RQH�ORJLFDO�QDPH��
(DFK�WLPH�D�ILOH�LV�FRSLHG�WR�D�6(�RU�UHSOLFDWHG�EHWZHHQ�6(V�LW�VKRXOG�EH�UHJLVWHUHG�LQ�WKH�5&�VR�WKDW� ODWHU� LW�FDQ�EH�HDVLO\� ORFDWHG� IRU�IXUWKHU�XVDJH�E\�WKH�VDPH�RU�RWKHU�XVHUV��)RU� WKLV�SXUSRVH� ERWK� JGPS� DQG� WKH� UHSOLFD�PDQDJHU� LQWHUDFW�ZLWK� WKH�5&��*'03�DQG� WKH� UHSOLFD�PDQDJHU� DUH� WZR� V\VWHPV� WR� UHSOLFDWH� DQG� V\QFKURQL]H� ILOH� UHSOLFDV� WKH\� DUH� GHSOR\HG� LQ�VWRUDJH�HOHPHQWV��+RZHYHU�WKH�UHSOLFD�PDQDJHU�KDV�EURDGHU�FDSDELOLWLHV�
$OWKRXJK�D�GLVWULEXWHG�5&�FRXOG�EH�GHSOR\HG��FXUUHQWO\�D�FHQWUDO�5&�SHU�9LUWXDO�2UJDQL]DWLRQ�LV� UHFRPPHQGHG��+RZHYHU� WKH�5&�VWUXFWXUH�ZLOO� OLNHO\�HYROYH� LQWR�D�KLHUDUFKLFDO�GLVWULEXWHG�DUFKLWHFWXUH�ZLWK�SRVVLEO\�x $�WRS�5&�SHU�92�FRQWDLQLQJ�WKH�PDSSLQJ�EHWZHHQ�/)1¶V�DQG�VLWH�5&¶V�x $�VLWH�5&�FRQWDLQLQJ�WKH�PDSSLQJ�EHWZHHQ�/)1¶V�DQG�ORFDO�6(¶V�x $�6(�5&�FRQWDLQLQJ�WKH�ORFDO�PDSSLQJ�EHWZHHQ�WKH�/)1�DQG�WKH�3)1�
������ *'03*'03��*ULG�'DWD�0LUURULQJ�3DFNDJH��LV�D GDWD�UHSOLFDWLRQ�DQG�PLUURULQJ�VRIWZDUH��*'03�LV�D�FOLHQW�VHUYHU� ILOH� UHSOLFDWLRQ� VRIWZDUH� V\VWHP� LQLWLDOO\� GHVLJQHG� WR� UHSOLFDWH� 2EMHFWLYLW\�GDWDEDVH� ILOHV� EHWZHHQ� VWRUDJH� ORFDWLRQV�� KRZHYHU� WKH� QHZHU� YHUVLRQV� FDQ� ZRUN� ZLWK�DUELWUDU\�ILOH�W\SHV�
7KH� UHSOLFDWLRQ� SURFHVV� LV� EDVHG� RQ� WKH� SURGXFHU�FRQVXPHU� PRGHO� ZKHUH� HDFK� GDWD�SURGXFWLRQ�VLWH�SXEOLVKHV�D�OLVW�RI�WKH�QHZO\�FUHDWHG�ILOHV�WR�WKH�FRQVXPHU�VLWHV�PDNLQJ�WKHP�
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DYDLODEOH�IRU�WUDQVIHU��7R�HDVH�WKH�V\QFKURQL]DWLRQ�SURFHVV��*'03�UHSOLFDWHG�ILOHV�DUH�UHDG�RQO\�
*'03� ZRUNV� WKURXJK� D� XVHU� FRPPDQG� DQG� GRHV� QRW� SURYLGH� D� SURJUDPPLQJ� $3,�� 7KH�FRPPDQG�LQWHUIDFH�SURYLGHV�WKH�IROORZLQJ�FDSDELOLWLHV�

x 6XEVFULEH�WR�D�UHPRWH�VLWH� WR�JHW� LQIRUPDWLRQ�ZKHQ�QHZ�ILOHV�DUH�FUHDWHG�DQG�PDGH�DYDLODEOH�x 3XEOLVK�QHZ�ILOHV�PDNLQJ�WKHP�DYDLODEOH�IRU�WUDQVIHU�E\�UHPRWH�VLWHV�x 7UDQVIHU�ILOHV�IURP�UHPRWH�ORFDWLRQV�WR�WKH�ORFDO�VLWH�x 2EWDLQ�D�UHPRWH�ILOH�FDWDORJXH�IRU�UHFRYHU\�
7KH�*'03�DUFKLWHFWXUH�LV�H[SODLQHG�LQ�WKH�QH[W�GLDJUDP�ZKHUH�WKH�IRXU�PDLQ�FRPSRQHQWV�RI�*'03�DUH�VKRZQ��

x 7KH�5HTXHVW�0DQDJHU�JHQHUDWHV�UHTXHVWV�RQ�WKH�FOLHQW�VLGH�DQG�LQWHUSUHWV� WKHP�RQ�WKH�VHUYHU�VLGH�x 7KH�5HSOLFD�&DWDORJXH�LV�ZUDSSHU�RYHU�WKH�*OREXV�5HSOLFD�&DWDORJXH��DQG�LV�XVHG�WR�PDNH�DYDLODEOH�WKH�LQIRUPDWLRQ�DERXW�H[LVWLQJ�ILOH�UHSOLFDV�LQ�WKH�*ULG�x 7KH� 'DWD� 0RYHU� WUDQVIHUV� ILOHV� LQ� D� VHFXUH�� IDXOW� WROHUDQW� DQG� HIILFLHQW� ZD\� XVLQJ�*ULG)73�x 7KH�6WRUDJH�0DQDJHU�LQWHUDFWV�ZLWK�H[WHUQDO�PDVV�VWRUDJH�V\VWHPV��066��WULJJHULQJ�ILOH�VWDJLQJ�RSHUDWLRQV�EHWZHHQ�WKH�066�DQG�GLVN�VSDFH�ZKHQ�QHHGHG�

������ ('*�5(3/,&$�0$1$*(57KH�('*�5HSOLFD�0DQDJHU��50��LV�D�ILOH�UHSOLFDWLRQ�VRIWZDUH�VLPLODU�LQ�IXQFWLRQ�WR�*'03�WKDW�FDQ�DOVR�EH�XVHG� LQ�D�&(�RU�8,� WR� WUDQVIHU�ILOHV�WR�RU�IURP�6(V��7KH�50�ZLOO� LQFOXGH� LQ� WKH�IXWXUH�D�UHSOLFD�RSWLPLVHU�FRPSRQHQW��7KH�50�FDQ�EH�XVHG�WR�FRQWURO� WKH�FUHDWLRQ��PRYLQJ�DQG�GHOHWLRQ�RI�ILOH�UHSOLFDV�DQG�DOVR�IRU�WKH�XSGDWH�RI�WKH�*OREXV�5HSOLFD�&DWDORJXH��7KH�('*�5HSOLFD�0DQDJHU�LV�EDVHG�RQ�WKH�*OREXV�5HSOLFD�0DQDJHU�ZLWK�VHYHUDO�DGGLWLRQV�WR�ILW�LQWR�WKH�'DWD*ULG�HQYLURQPHQW��

5HTXHVW�0DQDJHU

5HSOLFD�&DWDORJ6HUYLFH
'DWD��0RYHU��6HUYLFH

6WRUDJH�0DQDJHU6HUYLFH

6HFXULW\�/D\HU��*6,�

)LJXUH����± *'03�DUFKLWHFWXUH
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&*����'����Y����/,3����9DOLGDWLRQ2I7HVWEHG$UFKLWHFWXUH 38%/,& �� ����

7KH�('*�5HSOLFD�0DQDJHU�SURYLGHV�XVHU�FRPPDQGV�DQG�D�SURJUDPPLQJ�$3,�IRU�
x 5HJLVWHU�XQUHJLVWHU�D�ILOH�LQ�WKH�UHSOLFD�FDWDORJXH�x &RS\�D�ILOH�ZLWKRXW�UHJLVWHULQJ�LW�x &RS\�DQG�UHJLVWHU�D�ILOH�x 5HSOLFDWH�D�ILOH�EHWZHHQ�VWRUDJH�HOHPHQWV�x 'HOHWH�D�ILOH�

7KH�5HSOLFD�0DQDJHU�LQWHUDFWV�ZLWK�WKH�5HSOLFD�&DWDORJXH�DV�LQ�WKH�IROORZLQJ�GLDJUDP�ZKHUH�WZR�50V�UHJLVWHU�DQG�XQUHJLVWHU�ILOHV�LQWR�WKH�5&�

2SHUDWLRQV�RYHU�WKH�5HSOLFD�&DWDORJXH�DUH�DOZD\V�VWDUWHG�IURP�WKH�5HSOLFD�0DQDJHU�VLGH�
���� 6725$*(�(/(0(17$�*ULG�6WRUDJH�(OHPHQW� LV� WKH�JHQHULF�QDPH�IRU�DQ\�VWRUDJH� UHVRXUFH�WKDW� LQFOXGHV�D�*ULG�LQWHUIDFH� UDQJLQJ�IURP� ODUJH�+LHUDUFKLFDO�6WRUDJH�0DQDJHPHQW�6\VWHPV�VXFK�DV�+366�RU�&$6725�WR�GLVN�SRROV��7KH�6(�PDLQ�JRDO�LV�WR�SURYLGH�VWRUDJH�WKDW�FDQ�EH�DFFHVVHG�E\�*ULG�DSSOLFDWLRQV��$XWKHQWLFDWLRQ�WKURXJK�*6,�LV�UHTXLUHG�IRU�SHUIRUPLQJ�6(�RSHUDWLRQV�VXFK�DV�GDWD�DFFHVV��ILOH�WUDQVIHU�� ILOH� UHSOLFDWLRQ�� ILOH� UHPRYDO�� ILOH� UHJLVWUDWLRQ� DQG� ILOH� XQUHJLVWUDWLRQ�� 7KHUHIRUH� DOO�XVHUV� ZLVKLQJ� WR� XVH� D� FHUWDLQ� 6(�PXVW� KDYH� WKHLU� GLVWLQJXLVK� QDPH� SUHVHQW� LQ� WKH� ORFDO�JULGPDSILOH�
(DFK�6(�KDV�UHSOLFDWLRQ�VRIWZDUH� WKDW�DOORZV�WKH�FUHDWLRQ�DQG�PDQDJHPHQW�RI�ILOH�UHSOLFDV��7KLV� LV� GRQH� WKURXJK� WKH� *'03� RU� WKH� 5HSOLFD� 0DQDJHU� FRPSRQHQWV�� 7KH� UHSOLFD�PDQDJHPHQW�VRIWZDUH� LQWHUDFWV�ZLWK� WKH�5HSOLFD�&DWDORJXH� LQ�RUGHU�WR�NHHS�WKH� UHSOLFDWLRQ�FDWDORJXH�XSGDWHG�

5HSOLFD&DWDORJXH

5HSOLFD0DQDJHU 5HSOLFD0DQDJHU
6LWH�$ 6LWH�%

)LJXUH����± 5HSOLFD�FDWDORJXH�DQG�UHSOLFD�PDQDJHU�LQWHUDFWLRQ
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&*����'����Y����/,3����9DOLGDWLRQ2I7HVWEHG$UFKLWHFWXUH 38%/,& �� ����

'DWD�DFFHVV�IURP�DSSOLFDWLRQV�UXQQLQJ�LQ�ZRUNHU�QRGHV�FDQ�EH�GRQH�WKURXJK�
x 6SLWILUH� DQ� ('*� *ULG� PLGGOHZDUH� IRU� UHODWLRQDO� GDWDEDVH� DFFHVV�� &RQWDLQV� ERWK� D�FOLHQW� FRPSRQHQW� DQG� D� -DYD� VHUYHU� FRPSRQHQW� WKDW� LQWHUIDFHV� ZLWK� D� 5'%06��6SLWILUH�SURYLGHV�D�XQLIRUP�ZD\� WR�DFFHVV�PDQ\�5'%06�V\VWHPV� WKURXJK�VWDQGDUG�SURWRFROV�DQG�ZHOO�SXEOLVKHG�LQWHUIDFHV�x *ULG)73� WKH� *OREXV� )LOH� 7UDQVIHU� 3URWRFRO� LPSOHPHQWDWLRQ� VXSSRUWLQJ� *6,�DXWKHQWLFDWLRQ�� SDUWLDO� ILOH� WUDQVIHUV�� QHJRWLDWLRQ� RI� 7&3� EXIIHU�ZLQGRZ� VL]HV�� ILOH�WUDQVIHU�PRQLWRULQJ�DQG�SDUDOOHO�GDWD�VWUHDPV�IRU�IDVWHU�ILOH�WUDQVIHU�x 5),2�WKH�&(51�LQSXW�RXWSXW�VRIWZDUH�SDFNDJH�WKDW�DOORZV�UHPRWH�KLJK�SHUIRUPDQFH�ILOH�DFFHVV�

&RPSOHWH� ILOH� WUDQVIHU� EHWZHHQ�6WRUDJH� (OHPHQWV� RU� EHWZHHQ�:RUNHU�1RGHV� DQG� 6WRUDJH�(OHPHQWV�FDQ�EH�DFFRPSOLVKHG�WKURXJK�WKH�XVDJH�RI�*ULG)73�DQG�WKH�WRROV�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ�
���� ,167$//$7,21�6(59(5,Q�D�*ULG�HQYLURQPHQW� WKH�HIIRUW� WR�FRQILJXUH�PDQXDOO\�KXQGUHGV�RI�V\VWHPV�SHU�VLWH� LV�QRW�DFFHSWDEOH�DQG�FOHDUO\�WKHUH�LV�D�QHHG IRU�D�JOREDO�DXWRPDWHG� LQVWDOODWLRQ�DQG�FRQILJXUDWLRQ�V\VWHP�FDSDEOH�RI�NHHSLQJ�DOO�VLWHV�XSGDWHG�DQG�V\QFKURQL]HG��UXQQLQJ�WKH�VDPH�PLGGOHZDUH�SURSHUO\� FRQILJXUHG�� WKXV� DYRLGLQJ� XQSUHGLFWDEOH� IDLOXUHV� FDXVHG� E\� LQFRUUHFW� V\VWHP�FRQILJXUDWLRQV��$VVXULQJ� WKDW�DOO� V\VWHPV� UXQ� WKH�FRUUHFW� VRIWZDUH� LV� HVVHQWLDO� WR�PDNH� WKH�WHVWEHG�VWDEOH�IRU�WKH�LQWHQGHG�WDUJHW�DSSOLFDWLRQV��
7KH� PRVW� FRPPRQ� PHWKRG� KDV� EHHQ� WR� FORQH� WKH� LQVWDOODWLRQ� DFURVV� V\VWHPV�� 6PDOO�GLIIHUHQFHV� LQ� WKH� FRQILJXUDWLRQ� FDQ� EH� LPSOHPHQWHG� E\� UXQQLQJ� FRQILJXUDWLRQ� VFULSWV��+RZHYHU�WKLV�PHWKRG�KDV�SUREOHPV�ZKHQ�IUHTXHQW�XSGDWHV�DUH�UHTXLUHG��ZKHQ�WKH�KDUGZDUH�LV�KHWHURJHQHRXV�RU�ZKHQ�LQ�VSLWH�RI�WKH�VPDOO�FKDQJHV�QHHGHG��WKH�QXPEHU�RI�V\VWHPV�WR�LQVWDOO�LV�WRR�KLJK��,Q�WKHVH�FDVHV�D�QHWZRUN�DXWRPDWHG�LQVWDOODWLRQ�DQG�PDLQWHQDQFH�V\VWHP�LV�D�EHWWHU�DSSURDFK�
'DWD*ULG�KDV�VWXG\�WZR�LQWHULP�VROXWLRQV��IRU�WHVWEHG����RQH�EDVHG�RQ�WKH�/&)*�LQVWDOODWLRQ�PDQDJHPHQW�WRRO�DQG�WKH�VHFRQG EDVHG�RQ�DQ�LPDJH�LQVWDOODWLRQ�V\VWHP��&XUUHQWO\�RQO\�WKH�/&)*�WRRO�LV�EHLQJ�XVHG�GXH�WR�WKH�ODFN�RI�PDQ�SRZHU�WR�VXSSRUW�WKH�LPDJH�V\VWHP�DQG�DOVR�EHFDXVH� WHVWV� KDYH� VKRZQ� WKDW� WKHUH� LV� QR� PDMRU� SHUIRUPDQFH� GLIIHUHQFH� EHWZHHQ� ERWK�LQVWDOODWLRQ�PHWKRGV�
������ /&)*/&)*�LV�D�V\VWHP�WR�DXWRPDWLFDOO\�LQVWDOO�DQG�PDQDJH�WKH�FRQILJXUDWLRQ�RI�ODUJH�QXPEHUV�RI�8QL[� V\VWHPV�� ,W� LV� SDUWLFXODUO\� VXLWDEOH� IRU� HQYLURQPHQWV� ZLWK� YHU\� GLYHUVH� DQG� UDSLGO\�FKDQJLQJ�FRQILJXUDWLRQV��/&)*�LV�GHYHORSHG�E\�WKH�GLYLVLRQ�RI�LQIRUPDWLFV�RI�WKH�8QLYHUVLW\�RI�(GLQEXUJK��'DWD*ULG�KDV�SURYLGHG�VLJQLILFDQW�LQSXW�WR�WKH�/&)*�WHDP�
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/&)*� SURYLGHV� D� FRQILJXUDWLRQ� ODQJXDJH� DQG� D� FHQWUDO� UHSRVLWRU\� RI� FRQILJXUDWLRQ�VSHFLILFDWLRQV� IURP� ZKLFK� DFWXDO� V\VWHPV� FDQ� EH� DXWRPDWLFDOO\� LQVWDOOHG� DQG� FRQILJXUHG��&KDQJHV�WR�WKH�FRQILJXUDWLRQ�VSHFLILFDWLRQV�WULJJHU�WKH�XSGDWH�RI�WKH�FRUUHVSRQGLQJ�V\VWHPV��7KH�V\VWHP�KDV�WKH�FDSDFLW\�WR�PDQDJH�DURXQG������QRGHV�IURP�D�FHQWUDO�LQVWDOODWLRQ�SRLQW�
7KH�VRXUFH�ILOHV�FRQWDLQLQJ�WKH�FRQILJXUDWLRQ�LQIRUPDWLRQ�DUH�FRPSLOHG�LQWR�SURILOHV��HDFK�RQH�FRUUHVSRQGLQJ� WR� RQH� V\VWHP�� 3URILOHV� DUH� PDGH� DYDLODEOH� WR� WKH� V\VWHPV� WKURXJK� D� ZHE�VHUYHU�� :KHQ� LQIRUPDWLRQ� LQ� D� SURILOH� LV� PRGLILHG� D� QRWLILFDWLRQ� PHVVDJH� LV� VHQW� WR� WKH�FRUUHVSRQGLQJ�V\VWHP�WKDW�LQ�UHVSRQVH�UHWULHYHV�WKH�QHZ�SURILOH�IURP�WKH�ZHE�VHUYHU��(DFK�V\VWHP�DOVR�SROOV�SHULRGLFDOO\�WKH�ZHE�VHUYHU�WR�PDNH�VXUH�LW�KDVQ¶W�PLVVHG�DQ\�SURILOH�XSGDWH�QRWLILFDWLRQ�
7KH�VRXUFH� ILOHV�IRU�WKH�SURILOHV�DUH�ZULWWHQ�E\�XVLQJ�NH\�YDOXH�SDLUV�FRQWDLQLQJ�D� UHVRXUFH�YDULDEOH� DQG� LWV� FRUUHVSRQGLQJ� YDOXH�� 5HVRXUFHV� DUH� ZULWWHQ� LQ� D� VLPLODU� ZD\� WR� WKH� ;�UHVRXUFHV��WKH\�FRQWDLQ�WKH�FRPSRQHQW�QDPH��WKH�LWHP�LQ�WKH�FRPSRQHQW�WR�EH�DIIHFWHG�DQG�RSWLRQDOO\� WKH� V\VWHP� QDPH�� 7KH� VRXUFH� ILOHV� DOVR� PDNH� XVH� RI� WKH� &� SUH�SURFHVVRU� WR�LPSOHPHQW� VLPSOH� LQKHULWDQFH�� ,QKHULWDQFH� LV� LPSOHPHQWHG� E\� LQFOXGLQJ� SUH�GHILQHG� VRXUFH�ILOHV�PDNLQJ� WKH�FUHDWLRQ�RI� QHZ�SURILOHV� HDVLHU�� 6RXUFH� ILOHV�DUH� WKHQ� FRQYHUWHG� LQWR�;0/�SURILOHV�DQG�SXEOLVKHG�LQ�D�ZHE�VHUYHU��2QH�;0/�SURILOH�LV�FUHDWHG�IRU�HDFK�FOLHQW�QRGH WR�EH�LQVWDOOHG�

7KH� GLDJUDP� DERYH� GHVFULEHV� WKH� /&)*� DUFKLWHFWXUH�� 2Q� WKH� WRS� OHIW� WKH� /&)*� VHUYHU�FRQWDLQV� WKH�FRQILJXUDWLRQ� ILOHV� WKDW�DUH� XVHG�DV� LQSXW� WR� WKH�PN[SURI� XWLOLW\� WKDW�JHQHUDWHV�SURILOHV�LQ�;0/�DQG�SRSXODWHV�WKH�ZHE�VHUYHU��2Q�WKH�FOLHQW�VLGH�UG[SURI�LV�XVHG�WR�WUDQVIHU�WKH�FOLHQW�SURILOH� WR�D� ORFDO�'%0� ILOH��&RPSRQHQW� VFULSWV� XVH� OG[SURI� WR� UHWULHYH� LQIRUPDWLRQ�IURP�WKH�'%0�ILOH�DQG�XSGDWH�WKH�/&)*�FRPSRQHQWV�DFFRUGLQJO\�
(DFK� VXEV\VWHP� RQ� D� KRVW� KDV� D� FRQWUROOLQJ� FRPSRQHQW VFULSW� WKDW� SHUIRUPV� WKH� DFWXDO�V\VWHP� XSGDWH� E\� WDNLQJ� WKH� UHTXLUHG� DFWLRQV� WR� LPSOHPHQW� HDFK� QHZ� SURILOH�� 7KHUH� LV� D�VSHFLDO�FRPSRQHQW�VFULSW�WKDW�LV�UHVSRQVLEOH�IRU�PDLQWDLQLQJ�WKH�VRIWZDUH�SDFNDJHV�XSGDWHG�LQ�HDFK�V\VWHP�DFFRUGLQJ�ZLWK� WKH�FHQWUDO�VSHFLILFDWLRQV��7KH�SDFNDJH�PDQDJHPHQW�SURILWV�

)LJXUH����± /&)*�

+773
OG[SURIUG[SURI

'%0�)LOH/&)*�&/,(17

/&)*�FRQILJXUDWLRQ�ILOHV

PN[SURI :HE�6HUYHU;0/�3URILOH�RQH�SHU�FOLHQW�QRGH�/&)*�6(59(5
*HQHULF�&RPSRQHQW

/&)*�&RPSRQHQWV
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IURP�WKH�/&)*� LQKHULWDQFH�PHFKDQLVP� WKXV�DOORZLQJ� WKH�XVH�RI�D�SUH�GHILQHG�SDFNDJH� OLVW�DQG�VSHFLI\�UHSODFHPHQWV�WR�LW�GHSHQGLQJ�RQ�HDFK�V\VWHP�UHTXLUHPHQWV�
/&)*�DOVR�SHUIRUPV�WKH�LQLWLDO�V\VWHP�LQVWDOODWLRQ��7KLV�LV�DFFRPSOLVKHG�E\�ERRWLQJ�D�PLQLPDO�V\VWHP�IURP�IORSS\�RU�IURP�WKH�QHWZRUN��2QFH�WKH�PLQLPDO�V\VWHP�KDV�ERRWHG�WKH�ORFDO�GLVN�LV� SDUWLWLRQHG� DQG� WKH� 5306� DUH� LQVWDOOHG� LQ� WKH� VDPH� ZD\� WKDW� WKH� SDFNDJHV� XSGDWH� LV�SHUIRUPHG��2QFH�WKH�SDFNDJHV�DUH�LQVWDOOHG�WKH�V\VWHP�UHERRWV�DQG�WKH�/&)*�FRPSRQHQWV�SHUIRUP�WKH�UHPDLQLQJ�FRQILJXUDWLRQ�
1HWZRUN�ERRW�LV�HVVHQWLDO�IRU�XQDWWHQGHG�LQVWDOODWLRQ��/&)*�XVHV�'+&3�DQG�3;(�IRU�QHWZRUN�ERRW�� WKLV� LPSOLHV� WKH�GHSOR\PHQW�RI�D�VHUYHU�SURYLGLQJ� WKHVH�VHUYLFHV�DQG� WKH�SUHVHQFH�RI�3;(�QHWZRUN�ERRW�FDSDELOLW\�LQ�WKH�V\VWHPV�WR�EH�LQVWDOOHG�
���� 9,578$/�25*$1,=$7,2169LUWXDO�RUJDQL]DWLRQV�DUH�ORJLFDO�YLHZV�RI�WKH�*ULG�FRPPXQLWLHV�RUJDQL]HG�E\�DUHD�RI�DFWLYLW\��'DWD*ULG�KDV�EXLOW�WHQ�92¶V�RQH�IRU�HDFK�UHVHDUFK�DUHD�WKH\�DUH�JLYHQ�EHOORZ�
:3� )RU�'DWD*ULG�:3��ZRUNSDFNDJH�PHPEHUV��,WHDP )RU�'DWD*ULG�,QWHJUDWLRQ�7HDP�PHPEHUV�$WODV )RU�$WODV�&(51�/+&�+LJK�(QHUJ\�SK\VLFV�H[SHULPHQW�PHPEHUV�$OLFH )RU�$OLFH�&(51�/+&�+LJK�(QHUJ\�SK\VLFV�H[SHULPHQW�PHPEHUV�&06 )RU�&06�&(51�/+&�+LJK�(QHUJ\�SK\VLFV�H[SHULPHQW�PHPEHUV�/+&E )RU�/+&E�&(51�/+&�+LJK�(QHUJ\�SK\VLFV�H[SHULPHQW�PHPEHUV�%D%DU )RU�%D%DU�+LJK�(QHUJ\�SK\VLFV�H[SHULPHQW�PHPEHUV�(DUWK�2EV )RU�'DWD*ULG�:3��ZRUNSDFNDJH�PHPEHUV�*HQRPLFV )RU�'DWD*ULG�:3���ZRUNSDFNDJH�PHPEHUV�0HGLFDO�,PDJLQJ )RU�'DWD*ULG�PHGLFDO�LPDJLQJ�XVHUV�
,Q�*ULG�HQYLURQPHQWV�WKH�FODVVLF�DXWKHQWLFDWLRQ�PHWKRG�EDVHG�RQ�ORFDO�XVHU�DFFRXQWV�ZLOO�QRW�VFDOH�� 7KRXVDQGV� RI� XVHUV� ZLOO� XVH� WKRXVDQGV� RI� UHVRXUFHV� DFURVV� WKH� ZRUOG�� LW� ZLOO� EH�LPSRVVLEOH�WR�FUHDWH�SHUVRQDO�DFFRXQWV�IRU�DOO�XVHUV�LQ�DOO�WKHVH�V\VWHPV�QRW�RQO\�EHFDXVH�RI�WKH�DGPLQLVWUDWLYH�ZRUN� UHTXLUHG� WR�PDNH�DOO� WKH�DFFRXQW�GDWDEDVHV�V\QFKURQL]HG�EXW�DOVR�EHFDXVH� HDFK� VLWH� KDV� LWV� RZQ� FKDUDFWHULVWLFV� DQG� XVHV� LWV� RZQ� DXWKHQWLFDWLRQ� PHWKRGV�PDNLQJ XVHU� GDWDEDVHV� LQFRPSDWLEOH� DFURVV� VLWHV�� 7KH� *OREXV�*ULG�PLGGOHZDUH� UHOLHV� RQ�;�����FHUWLILFDWHV�IRU�XVHU�DQG�V\VWHP�DXWKHQWLFDWLRQ�DV�ZHOO�DV�VHFXUH�FRPPXQLFDWLRQ��(DFK�XVHU�QHHGV�D�SHUVRQDO�FHUWLILFDWH� VLJQHG�E\�D�QDWLRQDO� FHUWLILFDWLRQ�DXWKRULW\� UHFRJQL]HG�E\�WKH�ZKROH�FRPPXQLW\�ZLWK�ZKLFK�UHVRXUFH�VKDULQJ�LV�GHVLUHG�
7KH�DXWKHQWLFLW\�RI�D�FHUWLILFDWH�FDQ�EH�YHULILHG�E\�FKHFNLQJ�WKH�FHUWLILFDWH�VLJQDWXUH�DJDLQVW�WKH� FHUWLILFDWLRQ� DXWKRULW\� SXEOLF� FHUWLILFDWH�� WKHUHIRUH� RQO\� WKH� FHUWLILFDWLRQ� DXWKRULWLHV�FHUWLILFDWHV�PXVW�EH�LQVWDOOHG�LQ�DOO�*ULG�QRGHV�PDNLQJ�WKH�DXWKHQWLFDWLRQ�SURFHVV�VFDODEOH�
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+RZHYHU�D�SUREOHP�VWLOO� UHPDLQV��81,;�V\VWHPV�XVH�XVHUQDPHV�DQG�QXPHULF� ,GV� LQWHUQDOO\�KHQFH� D� PDSSLQJ� EHWZHHQ� HDFK� FHUWLILFDWH� DQG� D� 81,;� DFFRXQW� LV� QHHGHG�� 7KLV� LV�DFFRPSOLVKHG�E\�XVLQJ�D�ORFDO�ILOH�WKDW�PDSV�HDFK�DFFHSWDEOH�XVHU�FHUWLILFDWH�WR�D�ORFDO�81,;�DFFRXQW�� 7R� DXWRPDWH� WKH� FUHDWLRQ� RI� WKH� ORFDO� *ULG� PDS� ILOH� WKH� FRQFHSW� RI� D� 9LUWXDO�2UJDQL]DWLRQ� �92�� KDV� EHHQ� LQWURGXFHG�� $� 9LUWXDO� 2UJDQL]DWLRQ� LV� EDVLFDOO\� D� GDWDEDVH� RI�XVHUV�EHORQJLQJ�WR�D�FRPPXQLW\�WKDW�ZLVKHV�WR�VKDUH�LWV�UHVRXUFHV�EHWZHHQ�WKHLU�PHPEHUV��7KH� GDWDEDVH� FRQWDLQV� WKH� GLVWLQJXLVK� QDPH� RI� HDFK� XVHU� FHUWLILFDWH� DQG� FDQ� EH� XVHG� E\�FOLHQW�VRIWZDUH�WR�DXWRPDWLFDOO\�JHQHUDWH�WKH�*ULG�PDS�ILOH�IRU�ORFDO�DXWKRUL]HG�FRPPXQLWLHV�
/'$3� KDV� EHHQ� FKRVHQ� DV� WKH� VRIWZDUH� WR� HQDEOH� DFFHVV� WR� WKH� 92� GDWDEDVH�� 7KH� 92�GDWDEDVH�KDV�D�GDWDEDVH�PDQDJHU�UHVSRQVLEOH�IRU�LWV�PDLQWHQDQFH��7KH�GDWDEDVH�PDQDJHU�FDQ�FUHDWH�QHZ�92¶V� LQ�WKH�GDWDEDVH�DQG�DSSRLQW�D�PDQDJHU�IRU�HDFK�QHZ�92�WKDW�ZLOO�EH�UHVSRQVLEOH�IRU�PDLQWDLQLQJ�WKH�92�PHPEHUV�OLVW�
7KH�92�DXWKRUL]DWLRQ�LV�YHU\�OLNHO\�WR�FKDQJH�LQ�('*�7HVWEHG���ZLWK�WKH�LQWURGXFWLRQ�RI�D�92�0HPEHUVKLS�6HUYLFH��9206��WKDW�ZLOO�UHSODFH�WKH�FXUUHQW�92�/'$3�VHUYHUV��$W�WKLV SRLQW�WKH�92� PHPEHUVKLS� LQIRUPDWLRQ� ZLOO� EH� HPEHGGHG� LQWR� WKH� XVHU¶V� SUR[LHV� LQ� WKH� IRUP� RI� DQ�RSWLRQDO�DWWULEXWH�
7KH�9206�VHUYHUV� UHFHLYH� UHTXHVWV� IURP�FOLHQWV� UHJDUGLQJ�XVHU�92�PHPEHUVKLS�� RQFH� D�UHTXHVW�LV�YDOLGDWHG�DQ�DQVZHU�LV�VHQW�EDFN�WR�WKH�FOLHQW�ZLWK�DXWKRUL]DWLRQ�LQIRUPDWLRQ�WR�EH�LQFOXGHG� LQ� D� SUR[\� FHUWLILFDWH�� 7KLV� LQIRUPDWLRQ� FRQWDLQV� D� OLVW� RI� UROHV�� JURXSV� DQG�FDSDELOLWLHV� IRU� WKH� XVHU�� 7KH� SUR[\� FHUWLILFDWH� FRQWDLQLQJ� WKLV� LQIRUPDWLRQ� FDQ� WKHQ� EH�JHQHUDWHG�DQG�XVHG�WR�DFFHVV�WKH�92�UHVRXUFHV��
,Q�RUGHU�WR�VXSSRUW�WKH�9206�VRPH�H[LVWLQJ�WRROV�VXFK�DV�JULG�SUR[\�LQLW�DQG�PNJULGPDS�DUH�EHLQJ�PRGLILHG��7KH�FRPPDQG�JULG�SUR[\�LQLW�ZLOO�UHFHLYH�D�QHZ�RSWLRQ�WKDW�ZLOO�DOORZ�WKH�XVHU�WR� VHOHFW� ZKLFK� 92� KH�ZDQWV� WR� XVH�� 7KLV� DOORZV� D� XVHU� RZQLQJ D� VLQJOH� FHUWLILFDWH� WR� EH�PHPEHU�RI�PRUH�WKDQ�RQH�92��:LWK�9206�XVHUV�FDQ�DOVR�EHORQJ�WR�JURXSV�DQG�KDYH�UROHV��6HYHUDO� DGPLQLVWUDWLRQ� HQKDQFHPHQWV� KDYH� DOVR� EHHQ� LQWURGXFHG� VXFK� DV�� VXSSRUW� IRU�PXOWLSOH� DGPLQLVWUDWRUV�� DQ� DGPLQLVWUDWLRQ� *8,�� UHSOLFDV� DQG� WUDFHDELOLW\�� 7KH� 9206�DXWKRUL]DWLRQ�GDWD�LV�VWRUHG�LQ�D�UHODWLRQDO�GDWDEDVH��0LJUDWLRQ�WRROV�WR�FRQYHUW�WKH�/'$3�92V�WR�9206�KDYH�EHHQ�GHYHORSHG��7R�XVH�WKH�DXWKRUL]DWLRQ�LQIRUPDWLRQ�LQVHUWHG�LQWR�WKH�SUR[\�DGGLWLRQDO�VXSSRUW�LV�UHTXLUHG�RQ�DOO� *ULG� V\VWHPV� WKDW� SHUIRUP� *6,� DXWKHQWLFDWLRQ�� 7KH� DGGLWLRQDO� VXSSRUW� LV� UHTXLUHG� WR�LQWHUSUHW�WKH�DXWKRUL]DWLRQ�LQIRUPDWLRQ�NHSW�LQ�D�QRQ�FULWLFDO�H[WHQVLRQ�LQVLGH�RI�WKH�FHUWLILFDWH��,I�WKH�VXSSRUW�LV�QRW�SUHVHQW�WKH�DXWKRUL]DWLRQ�LQIRUPDWLRQ�ZLOO�SDVV�XQQRWLFHG DQG�WKH�SUR[\�FHUWLILFDWH�ZLOO�EH�HYDOXDWHG�DV�LI�WKH�DXWKRUL]DWLRQ�LQIRUPDWLRQ�ZDV�QRW�WKHUH�
7KH�VXSSRUW�WR�LQWHUSUHW�WKH�DXWKRUL]DWLRQ�LQIRUPDWLRQ�RQ�WKH�UHVRXUFHV�VLGH�ZLOO�EH�SURYLGHG�E\� /&$6� �/RFDO� &HQWUH� $XWKRUL]DWLRQ� 6HUYLFH��� &XUUHQWO\� /&$6� LV� D OLEUDU\� GHYHORSHG� E\�'DWD*ULG�WR�EH�XVHG�E\�D�PRGLILHG�JDWHNHHSHU��/&$6�YDOLGDWHV�WKH�DXWKRULVDWLRQ�LQIRUPDWLRQ�E\�SUHVHQWLQJ�LW�WR�D VXFFHVVLRQ�RI�SOXJ�LQ�DXWKRULVDWLRQ�PRGXOHV�WKDW�ZLOO�GHFLGH�ZKHWKHU�WKH�XVHU�LV�DOORZHG�WR�SURFHHG��$�SOXJ�LQ�WR�YDOLGDWH�WKH�DXWKRUL]DWLRQ�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�SUR[LHV�KDV�EHHQ�GHYHORSHG�
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���� *6,�$1'�352;<�&5('(17,$/67KH�*ULG� VHFXULW\� LQIUDVWUXFWXUH� �*6,�� LV� EDVHG� RQ� D� SXEOLF� NH\� LQIUDVWUXFWXUH� �3.,�� ZKHUH�XVHUV�DUH�LGHQWLILHG�E\�WKHLU�GLVWLQJXLVK�QDPH��'1���,Q�RUGHU�WR�SURYH�WKH�XVHU�DXWKHQWLFLW\�D�FHUWLILFDWH�FRQWDLQLQJ�WKH�'1�LV�VLJQHG�E\�D�WUXVWHG�SDUW\�FDOOHG�D�FHUWLILFDWLRQ�DXWKRULW\��&$���7KH�&$�VLJQDWXUH�SURYHV�WKDW�WKH�REMHFW�RU�SHUVRQ�WKDW�UHTXHVWHG�WKH�FHUWLILFDWH�LGHQWLILHG�E\�WKH�'1�LV�WKH�FRUUHFW�SHUVRQ RU�REMHFW�DQG�WKDW�WKH�FHUWLILFDWH�FDQ�EH�DFFHSWHG�DV�D�SURRI�RI�LGHQWLW\�� (DFK� FHUWLILFDWH� KDV� D� UHODWHG� FU\SWRJUDSKLF� NH\� FDOOHG� WKH� SULYDWH� NH\�� $Q\WKLQJ�HQFU\SWHG�ZLWK�WKH�FHUWLILFDWH�SXEOLF�NH\�FDQ�RQO\�EH�GHFU\SWHG�ZLWK�WKH�SULYDWH�NH\�DQG�YLFH�YHUVD��:KLOH�WKH�FHUWLILFDWH�FRQWHQW�PXVW�EH�PDGH�SXEOLF�WKH�SULYDWH�NH\�FRQWHQW�PXVW�EH�NHSW�FRQILGHQWLDO� RWKHUZLVH� D� SDUW\� JDLQLQJ� DFFHVV� WR� WKH� SULYDWH� NH\� PD\� LPSHUVRQDWH� WKH�FHUWLILFDWH�RZQHU��7KHUHIRUH�WKH�SULYDWH�NH\�LV�HQFU\SWHG�XVLQJ�D�SDVVZRUG�RQO\�NQRZQ�E\�WKH�RZQHU��DQG�LV�VWRUHG�LQ�D�VHFXUH�SODFH��XVHU�SULYDWH�ILOH��VPDUW�FDUG�HWF���
)UHTXHQWO\�D�XVHU�PXVW�DXWKHQWLFDWH�VHYHUDO�WLPHV�WR�VHYHUDO�UHVRXUFHV�UHTXLULQJ�WKH�XVHU�WR�W\SH�WKH�SULYDWH�NH\�SDVVZRUG�IUHTXHQWO\��,Q�WKH�*ULG�HQYLURQPHQW�SUR[\�FUHGHQWLDOV�DUH�XVHG�WR�VROYH�WKLV�SUREOHP��$�SUR[\�FUHGHQWLDO�LV�D�FHUWLILFDWH�FRQWDLQLQJ�DOVR�D�SULYDWH�NH\�WKDW�LV�VLJQHG�E\�WKH�XVHU�FHUWLILFDWH�DQG�WKDW�FDQ�EH�XVHG�WR�SHUIRUP�DXWKHQWLFDWLRQ�RQ�WKH�XVHUV¶V�EHKDOI��7KH�SUR[\�FUHGHQWLDO�KDV�D�VKRUW�WLPH�YDOLGLW\�UDQJLQJ�IURP�KRXUV�WR�D�IHZ�GD\V��DQG�WKH� NH\� LV� NHSW� XQHQFU\SWHG� EXW� SURWHFWHG� XVLQJ� UHJXODU� ILOH� V\VWHP� SURWHFWLRQ�� 6LQFH� WKH�SUR[\�SULYDWH�NH\�LV�NHSW�XQHQFU\SWHG� LW�FDQ�EH�XVHG�IRU�DXWKHQWLFDWLRQ�ZLWKRXW� WKH�QHHG�RI�HQWHULQJ�D�SDVVZRUG��
+RZHYHU�VRPHWLPHV�LW�LV�LPSRUWDQW�IRU�DQ�DSSOLFDWLRQ�WR�DFW�RQ�D�XVHU¶V�EHKDOI��WKDW¶V�WKH�FDVH�ZLWK� VXEPLWWHG� -REV� WKDW� QHHG� WR� DXWKHQWLFDWH� WKHPVHOYHV� WR� DFFHVV� UHVRXUFHV� ORFDWHG� LQ�RWKHU�VLWHV��$QRWKHU�VLPLODU�VFHQDULR�LV�ZKHQ�D�XVHU�ZDQWV�WR�DFFHVV�WKH�*ULG�IURP�D�EURZVHU�LQVWDOOHG�DW�D�ORFDWLRQ�ZKHUH�KLV�SULYDWH�NH\�LV�XQDYDLODEOH��
7KH�*6,� DQVZHU� WR� WKLV� SUREOHP� LV� WKH� SUR[\� FUHGHQWLDO� GHOHJDWLRQ�� 'HOHJDWLRQ� DOORZV� DQ�DSSOLFDWLRQ� WR� GHOHJDWH� D� FHUWLILFDWH� WR� RWKHU� DSSOLFDWLRQ� RYHU� D� VHFXUH� DXWKHQWLFDWHG�FRQQHFWLRQ��8QIRUWXQDWHO\�QRW�DOO�DSSOLFDWLRQV�VXSSRUW�WKH�*6,�GHOHJDWLRQ�PHFKDQLVP��
7R�FRYHU� WKHVH� LVVXHV��D�FUHGHQWLDO� UHSRVLWRU\�V\VWHP�FDOOHG�0\3UR[\�KDV�EHHQ�GHYHORSHG�DLPLQJ�WR�x $OORZ�XVHUV�WR�DFFHVV�WKHLU�FUHGHQWLDOV�HYHQ�IURP�V\VWHPV�WKDW�GR�QRW�VXSSRUW�*6,�x $OORZ�GHOHJDWLQJ�FUHGHQWLDOV�IURP�DQ�DSSOLFDWLRQ�WKDW�GRHV�QRW�VXSSRUW�*6,�x 5HPRYH�FHUWLILFDWHV�IURP�DSSOLFDWLRQV�H[FHSW�ZKHQ�WKH\�DUH�QHHGHG�x 6FDODELOLW\�� 2QH� SUR[\� VHUYHU� VKRXOG� EH� DEOH� WR� VXSSRUW� PXOWLSOH� DSSOLFDWLRQV� DQG�XVHUV�x *LYH�WR�WKH XVHU�FRQWURO�RYHU�WKH�GHOHJDWLRQ�SURFHVV�
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0\3UR[\�FRQWDLQV�D�FUHGHQWLDO� UHSRVLWRU\�VHUYHU�DQG�D�VHW�RI�WRROV�WR�GHOHJDWH�DQG�UHWULHYH�FUHGHQWLDOV�IURP�WKH�UHSRVLWRU\�VHUYHU�

7KH�GLDJUDP�DERYH�VKRZV�KRZ�0\3UR[\�ZRUNV�
x )LUVW� WKH� XVHU� GHOHJDWHV� D� FUHGHQWLDO� WR� WKH� UHSRVLWRU\� XVLQJ� P\SUR[\�LQLW�� 7KH�FUHGHQWLDO� KDV� D� OLIHWLPH� VSHFLILHG� E\� WKH� XVHU� DQG� LV� SURWHFWHG� DQG� LGHQWLILHG� E\� D�XVHU�,G�DQG�D�SDVVZRUG��x $SSOLFDWLRQV�DQG�WKH�XVHU�FDQ�JHW�D�FUHGHQWLDO�IURP�WKH�UHSRVLWRU\�XVLQJ�P\SUR[\�JHW�GHOHJDWLRQ� DIWHU� SURSHU� DXWKHQWLFDWLRQ� �XVLQJ� WKH� SDVVZRUG� IRU� WKH�0\3UR[\� VHUYHU�DFFRXQW��

3RUWDO� DSSOLFDWLRQV�ZLWK� ZHE� LQWHUIDFHV�FDQ�DVN� WR� WKH�XVHU�KLV� XVHU� ,G�DQG�SDVVZRUG�DQG�WKHQ�XVH�WKH�P\SUR[\�JHW�GHOHJDWLRQ�WRRO�WR�REWDLQ�D�SUR[\�FUHGHQWLDO��$�VLPLODU�PHFKDQLVP�LV�XVHG�WR�DOORZ�ORQJ�OLYHG�MREV�WR�REWDLQ�DQG�UHQHZ�WKHLU�FUHGHQWLDOV�
���� 021,725,1**ULG�PRQLWRULQJ�FDQ�EH�GLYLGHG�LQ�WKUHH�PDLQ�DUHDV��QHWZRUN�PRQLWRULQJ��WHVWEHG�PRQLWRULQJ�DQG� DSSOLFDWLRQ� PRQLWRULQJ�� 1HWZRUN� PRQLWRULQJ� YHULILHV WKH� EDQGZLGWK�� GHOD\V�� MLWWHU� DQG�SDFNHW� ORVV�EHWZHHQ�VLWHV��WHVWEHG�PRQLWRULQJ�YHULILHV� WKH�DYDLODELOLW\�DQG�FRUUHFW�EHKDYLRXU�RI�UHTXLUHG�JULG�VHUYLFHV�UXQQLQJ�DW�HDFK�VLWH��DSSOLFDWLRQ�PRQLWRULQJ�UHFRUGV�WKH�DSSOLFDWLRQ�EHKDYLRXU�DQG�LW�FDQ�EH�XVHG�IRU FRGH�RSWLPLVDWLRQ��
,Q�HDFK�RI�WKHVH�DUHDV�VHYHUDO� WRROV�DUH�EHLQJ�GHYHORSHG�RU� LPSURYHG�E\�RQJRLQJ�SURMHFWV��0RUH�UHFHQWO\�**)�KDV�SURSRVHG�*0$�D�*ULG�PRQLWRULQJ�DUFKLWHFWXUH�EDVHG�RQ�D�FRQVXPHU�SURGXFHU�DUFKLWHFWXUH�ZKHUH�SURGXFHUV� UHJLVWHU� WKHPVHOYHV� LQ�DQ� LQIRUPDWLRQ�GLUHFWRU\�DQG�FRQVXPHUV�FDQ�ILQG�SURGXFHUV�E\�TXHU\LQJ�WKH�GLUHFWRU\��7KLV�LV�DQ�DWWHPSW�WR�EXLOG�D�JHQHULF�DSSURDFK�WR�WKH�*ULG�PRQLWRULQJ�SUREOHP�ZKHUH�PDQ\�GLIIHUHQW�W\SHV�RI�GDWD�SUREHV�FRXOG�EH�SOXJJHG�LQ��

&UHGHQWLDO5HSRVLWRU\6HUYHUP\SUR[\�LQLW

&UHGHQWLDO5HSRVLWRU\6HUYHU
P\SUR[\�JHW�GHOHJDWLRQ

&UHGHQWLDO$XWKHQWLFDWLRQ�LQIR

$XWKHQWLFDWLRQ
&UHGHQWLDO

)LJXUH����± 0\3UR[\�
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������ 1(7:25.�021,725,1*1HWZRUN� PRQLWRULQJ� LV� DVVXPLQJ� VSHFLDO� UHOHYDQFH� QRW� RQO\� WR� HQVXUH� WKH� TXDOLW\� RI� WKH�QHWZRUN� OLQNV�� WUDFN� GRZQ� SRVVLEOH� ERWWOHQHFNV� DQG� HVWDEOLVK� D� JOREDO� YLHZ� RI� VLWHV� DQG�VHUYLFHV�DYDLODEOH�EXW�DOVR�WR�SURYLGH�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�IRU�EDQGZLGWK�SUHGLFWLRQ�DQG�HVWDEOLVK�WKH�³FRVWV´�DVVRFLDWHG�ZLWK�HDFK�GDWD�WUDQVIHU�UHTXHVW��
*ULG� WHFKQRORJLHV�DUH� EDVHG�RQ� ,3�QHWZRUNV�� KHQFH�H[LVWLQJ�QHWZRUN�PRQLWRULQJ� WRROV� WKDW�FROOHFW�LQIRUPDWLRQ�VXFK�DV�URXQG�WULS�WLPHV��SDFNHW�ORVV��MLWWHU�DQG�EDQGZLGWK�FDQ�EH�XVHG�WR�PRQLWRU�WKH�SDWKV�EHWZHHQ�*ULG�VLWHV��7KH�GLIILFXOWLHV�DUH�WKH�VFDODELOLW\�DQG�FRRUGLQDWLRQ�RI�WKH�QHWZRUN�PRQLWRULQJ�DFWLYLWLHV�� ,Q�D�UHDO�ZRUOG�ZLWK� WKRXVDQGV�RI�VLWHV� LW¶V�QRW�SRVVLEOH� WR�PRQLWRU� DOO� WKH� SDWKV� EHWZHHQ� DOO� WKH� VLWHV�� +HQFH� PRQLWRULQJ� DFWLYLWLHV� PXVW� EH� SODQQHG�FDUHIXOO\�LQ�RUGHU�WR�QRW�GLVWXUE�WKH�VWDELOLW\�RI�WKH�QHWZRUN�LQIUDVWUXFWXUH�LWVHOI�
&XUUHQW�WRROV�DUH�
7UDFHURXWH3DWKFKDU1HWSHUI3LQJ

7KHVH� DUH� YHU\� ZHOO�NQRZQ� QHWZRUN� PDQDJHPHQW� WRROV� WKDW� DUH� XVHG� WR�HVWDEOLVK� LQVWDQW� EDVLF� PHWULFV� VXFK� DV� UHDFKDELOLW\�� URXQG� WULS� WLPHV� DQG�SDFNHW�ORVV�
3LQJHU 0HDVXUHV�WKH�URXQG�WULS�WLPH��SDFNHW�ORVV�DQG�UHVSRQVH�WLPH�YDULDWLRQ�XVLQJ�,&03� HFKR� �SLQJ�� SDFNHWV�� 7KH� 3LQJHU� SURMHFW� KDV� D� PRQLWRULQJ�LQIUDVWUXFWXUH�IRFXVHG�SULPDULO\�RQ�WKH�+(3�FRPPXQLW\�573/ 0HDVXUHV� URXQG�WULS� DQG� WKURXJKSXW� EHWZHHQ� ORFDWLRQV� XVLQJ� SLQJ� DQG�QHWSHUI�� ,W� LV� LQWHQGHG� WR�PDNH�PHDVXUHV�RQ� WKH�XVHU�SHUVSHFWLYH�EHWZHHQ�V\VWHPV�ZKHUH�WKH�XVHUV�KDYH�DQ�DFFRXQW��,W�LV�QRW�LQWHQGHG�WR�PHDVXUH�WKH�SDWK�EHKDYLRXU�EXW�WKH�HQG�WR�HQG�EHKDYLRXU��,SHUI 0HDVXUHV�WKH�PD[LPXP�7&3�EDQGZLGWK��GHOD\��MLWWHU�DQG�GDWDJUDP�ORVV��LW�LV�EDVHG�RQ�3LQJHU�EXW�XVHV�7&3�LQVWHDG�RI�,&03�8'3PRQ 0HDVXUHV�EDQGZLGWK��SDFNHW�ORVV��MLWWHU�DQG�WLPH�YDULDWLRQ�EHWZHHQ�SDFNHWV�XVLQJ�8'3�GDWDJUDPV�6XUYH\RU 0HDVXUHV�RQH�ZD\�GHOD\�DQG�SDFNHW�ORVVHV�WR�HVWDEOLVK�WKH�SHUIRUPDQFH�RI�,QWHUQHW�SDWKV��,W�LV�D�PHDVXUHPHQW�LQIUDVWUXFWXUH�EDVHG�RQ�,(7)�PRQLWRULQJ�VWDQGDUGV�1,0, ,V� D�PRGXODU�PHDVXUHPHQW� LQIUDVWUXFWXUH� EDVHG�RQ�H[WHUQDO�PHDVXUHPHQW�WRROV�057* 0HDVXUHV� WUDIILF� ORDG� RQ� QHWZRUN� LQWHUIDFHV� WKURXJK� 6103� DQG� SURYLGHV�KLVWRULFDO� JUDSKV� RI� WKH� QHWZRUN� LQWHUIDFH� XVDJH�� ,W� FDQ� EH� FRQILJXUHG� WR�PRQLWRU� DQ\� 6103� YDULDEOH� RU� WR� REWDLQ� PRQLWRULQJ� YDOXHV� IURP� H[WHUQDO�VFULSWV�1HWIORZ� ��FIORZ $UH XVHG�WR�H[WUDFW�DQG�DQDO\VH�LQIRUPDWLRQ�FROOHFWHG�IURP�QHWZRUN�GHYLFHV��
1:6 ,V� D� PRQLWRULQJ� DQG� IRUHFDVWLQJ� GLVWULEXWHG� V\VWHP� WRRO�� ,W� FROOHFWV�RQ�DERXW�WKH� H� I�V�V X K�DV� N�DQG� 8�DQG� V�
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LQIRUPDWLRQ�DERXW�WKH�VWDWH�RI�UHVRXUFHV�VXFK�DV�QHWZRUN�DQG�&38�DQG�WULHV�WR�JHQHUDWH�IRUHFDVWV�IRU�D�JLYHQ WLPH�LQWHUYDO�
������ 7(67%('�021,725,1*'DWD*ULG�:3��KDV�FKRVHQ�WR�GHYHORS�D�WRRO�FDOOHG�0DS&HQWHU�WKDW�LV�XVHG�WR�PRQLWRU�V\VWHP�UHDFKDELOLW\�DQG�WKH�DYDLODELOLW\�RI�VHUYLFHV�VXFK�DV�*OREXV�*5$0��*6,)73��0'6��5%�DQG�RWKHUV�UXQQLQJ�LQ�WKH�VDPH�V\VWHPV��0DS&HQWHU�SURYLGHV�D�JOREDO�YLHZ�RI�WKH�JULG�VLWHV�DQG�KLVWRULFDO� GDWD� DERXW� WKH� VWDWXV� RI� HDFK� V\VWHP��+RZHYHU� WKH�0DS&HQWHU� DSSURDFK� LV� VWLOO�YHU\�QHWZRUN�RULHQWHG�LQ�WKH�VHQVH�WKDW�YHULILHV�WKH�SUHVHQFH�RI�UHPRWH�VHUYLFHV�LQ�SUHGHILQHG�7&3�SRUWV�EXW�LW�GRHV�QRW�YHULI\�ZKHWKHU�WKRVH�VHUYLFHV�DUH�EHKDYLQJ�DV�H[SHFWHG��
6RPH�RI�WKH�QHWZRUN�PRQLWRULQJ�WRROV�FDQ�DOVR�EH�XVHG�IRU�WHVWEHG�PRQLWRULQJ�QDPHO\�3LQJ�FDQ�EH�YHU\�XVHIXO�WR�GHWHFW�V\VWHPV�UHDFKDELOLW\�
&XUUHQW�WRROV�DUH�0DS&HQWHU 3URYLGHV�D�JOREDO�YLHZ�RI�JULG�VLWHV�XVLQJ�3LQJ�WR�GHWHFW�FRQQHFWLYLW\�7&3�WR�GHWHFW�WKH�SUHVHQFH�RI�SURFHVVHV�OLVWHQLQJ�RQ�VSHFLILF�SRUWV�*ULG�LQIRUPDWLRQ�V\VWHPV�WR�FKHFN�IRU�WKH�SUHVHQFH�RI�VHUYLFHV��1DJLRV ,V� D�PRGXODU� GLVWULEXWHG�PRQLWRULQJ� V\VWHP� EDVHG� RQ� SOXJ�LQV� WKDW FROOHFW�LQIRUPDWLRQ� DQG� SURYLGH� LW� WR� WKH� VHUYHUV�� 6HUYHUV� FDQ� EH� RUJDQL]HG�KLHUDUFKLFDOO\��0DQ\�SOXJ�LQV�DOUHDG\�H[LVW�
������ $33/,&$7,21�021,725,1*$SSOLFDWLRQ�PRQLWRULQJ� LV�PRVWO\� YDOXDEOH� IRU�GHYHORSHUV�KHOSLQJ� WKHP�WR�GHWHFW�DSSOLFDWLRQ�ERWWOHQHFNV�DQG�RSWLPLVH�WKH�FRGH��)RU�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG�WKH�PDLQ�FRQFHUQV�DUH�WKH�QHWZRUN�DQG� WHVWEHG�PRQLWRULQJ��KHQFH�DSSOLFDWLRQ�PRQLWRULQJ�ZLOO�QRW�EH�FRQVLGHUHG�DW�WKLV�VWDJH��
7KH�PHWULFV�SURYLGHG�E\�DSSOLFDWLRQ�PRQLWRULQJ�PD\�FRQVWLWXWH�LQ�WKH�IXWXUH D�XVHIXO�VRXUFH�RI�LQIRUPDWLRQ�WR�GHWHFW�SHUIRUPDQFH�SUREOHPV�DQG�YHULI\�LPSURYHPHQWV�LQ�WKH�PLGGOHZDUH��7KLV�FDQ� EH� DFKLHYHG� E\� FRPSDULQJ� UHIHUHQFH� DSSOLFDWLRQ� SHUIRUPDQFH� UHVXOWV� ZLWK� DFWXDO�PHDVXUHPHQWV��6RPH�RI�WKHVH�LVVXHV�ZLOO�EH�EULHIO\�FRYHUHG�DKHDG�



'����7HVW�DQG�9DOLGDWLRQ�7HVWEHG�$UFKLWHFWXUH

&*����'����Y����/,3����9DOLGDWLRQ2I7HVWEHG$UFKLWHFWXUH 38%/,& �� ����

�� 7+(�&5266*5,'�7(67�$1'�9$/,'$7,21�7(67%(',Q� &URVV*ULG� WKHUH�ZLOO� EH� VHSDUDWHG� WHVWEHGV� IRU� GHYHORSPHQW�� YDOLGDWLRQ� DQG� SURGXFWLRQ��+RZHYHU� LQLWLDOO\� D� VLQJOH� WHVWEHG� SURWRW\SH� ZLOO� EH� EXLOW�� 7KLV� ZLOO� DOORZ� HIIRUWV� WR� EH�FRQFHQWUDWHG� LQ�D�VLQJOH� LQIUDVWUXFWXUH� UHGXFLQJ� WKH�GHSOR\PHQW� WLPH��$V� WKH� LQLWLDO� WHVWEHG�EHFRPHV�PRUH�VWDEOH�LW�ZLOO�EHFRPH�WKH�SURGXFWLRQ�WHVWEHG�DQG�D�WHVWEHG�GHGLFDWHG�IRU�WHVW�DQG�YDOLGDWLRQ�RI�QHZ�PLGGOHZDUH�ZLOO�EH�GHSOR\HG�VHSDUDWHO\�
7KH�PDLQ�JRDO�RI�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG�LV�WR�UHSURGXFH�D�UHDO�SURGXFWLRQ�WHVWEHG�DV�FORVH� DV� SRVVLEOH� FUHDWLQJ� DQ� LVRODWHG� HQYLURQPHQW� ZKHUH� QHZ� PLGGOHZDUH� UHOHDVHV� DQG�FRPSRQHQWV�FDQ�EH�WHVWHG�ZLWKRXW�GLVWXUELQJ�RWKHU�SURMHFW�DFWLYLWLHV��7R�DFKLHYH�WKLV�JRDO�WKH�WHVWEHG�PXVW�EH�DXWR�VXIILFLHQW��8QIRUWXQDWHO\�WKLV�ZLOO�KDYH�D�UHVRXUFH�GXSOLFDWLRQ�LPSDFW�RQ�WKH� VLWHV� LQYROYHG�� SURGXFWLRQ� V\VWHPV� DQG� WHVW� V\VWHPV� ZLOO� QHHG� WR� EH� GHSOR\HG� DQG�PDLQWDLQHG�VHSDUDWHO\��WKLV�LV�IHOW�DV�D�PDMRU�UHTXLUHPHQW�IRU�DFFXUDWH�PLGGOHZDUH�WHVWLQJ��
7KH DUFKLWHFWXUH� RI� WKH� WHVW� DQG� YDOLGDWLRQ� WHVWEHG� ZLOO� EH� EDVLFDOO\� GLFWDWHG� E\� WKH�PLGGOHZDUH�EHLQJ�WHVWHG��7KH�&URVV*ULG�JRDO� LV� WR�GHYHORS�QHZ�DSSOLFDWLRQV��VHUYLFHV�DQG�WRROV�PDLQWDLQLQJ�FRPSDWLELOLW\�ZLWK�H[LVWLQJ�PLGGOHZDUH�VXFK�DV�*OREXV�DQG�('*�WKHUHIRUH�HQKDQFLQJ�WKH�FDSDELOLWLHV�RI� WKHVH�GLVWULEXWLRQV�DQG�FRQWULEXWLQJ�WR�H[WHQG� WKH�*ULG� WR�QHZ�VLWHV�� �)RU� WKLV�UHDVRQ�DQG�EHFDXVH�&URVV*ULG�PLGGOHZDUH� LV�VWLOO�EHLQJ�GHYHORSHG� WKH� ILUVW�&URVV*ULG� SURGXFWLRQ� WHVWEHG� ZLOO� EH� FRPSOHWHO\� EDVHG� RQ� *OREXV� DQG� ('*�PLGGOHZDUH��+HQFH�WKH�DUFKLWHFWXUH�RI�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG�KHUH�GHVFULEHG�LV�VWURQJO\�EDVHG�RQ�WKH�('*�PLGGOHZDUH�
%HFDXVH� RI� WKH� FRPSOH[LW\� LQYROYHG� LQ� WKH� FRQILJXUDWLRQ� DQG� WHVW� RI� WKH� PLGGOHZDUH�FRPSRQHQWV� WKH�YDOLGDWLRQ� WHVWEHG� VKRXOG� EH NHSW� UHDVRQDEO\� VPDOO�� 7KH�PDLQ� VLWH�ZLOO� EH�GHSOR\HG�DW�/,3� LQ�/LVERQ�DQG�ZLOO�EH�IROORZHG�LQ�D�VHFRQG�VWDJH�E\�WKH�DGGLWLRQ�RI�VLWHV�LQ�*UHHFH��3RODQG�DQG�6SDLQ��$�VHFRQG�/,3�VLWH�KRVWHG�DW�WKH�/,3�IDFLOLWLHV�LQ�&RLPEUD�PLJKW�EH�DGGHG� LQ� ������ 7KH�GHSOR\PHQW� RI� D� VHFRQG� /,3� VLWH�ZLOO� DOORZ� WHVWLQJ� FRQILJXUDWLRQV� WKDW�LQFOXGH�PRUH�WKDQ�RQH�VLWH�SHU�RUJDQL]DWLRQ��$V�WKH�FRPSOH[LW\�DQG�QXPEHU�RI�FRPSRQHQWV�WR�EH�WHVWHG�JURZV�LW�PLJKW�EH�UHTXLUHG�WR�DGG�PRUH�UHVRXUFHV�WR�WKH�WHVWEHG��7KH�DGGLWLRQ�RI�PRUH VLWHV�ZLOO�EH�FDUHIXOO\�HYDOXDWHG�DQG�VKRXOG�RQO\�EH�GRQH�ZKHQ�HQRXJK�H[SHULHQFH�KDV�EHHQ�JDLQHG�LQ�WKH�PDQDJHPHQW�DQG�FRRUGLQDWLRQ�RI�WKH�WHVW�DFWLYLWLHV�DQG�WKH�WHVWEHG�LWVHOI�
���� 7(67%('�&225',1$7,21 $1'�6&+('8/,1*�2)�7(67�$&7,9,7,(67KH�FRQILJXUDWLRQ�RI�WKH�YDOLGDWLRQ�WHVWEHG�ZLOO�EH�KLJKO\�G\QDPLF�FKDQJLQJ�DFFRUGLQJ�ZLWK�WKH�FKDUDFWHULVWLFV�RI�WKH�PLGGOHZDUH�EHLQJ�WHVWHG��,Q�FHUWDLQ�FDVHV�WHVWLQJ�GLIIHUHQW�FRPSRQHQWV�LQ� SDUDOOHO� PD\� HYHQ� UHTXLUH� LQFRPSDWLEOH� FRQILJXUDWLRQV�� 7KLV� ZLOO� UHTXLUH� FDUHIXO� WHVW�VFKHGXOLQJ�RU�HYHQ�D�³VSOLW´�RI�WKH�YDOLGDWLRQ�WHVWEHG�ZKHUH�VRPH�FRPSXWLQJ�UHVRXUFHV�ZLOO�EH�UXQQLQJ� GLIIHUHQW�PLGGOHZDUH� YHUVLRQV�� 7KH� DOORFDWLRQ� RI� FRPSXWLQJ� UHVRXUFHV�ZLOO� EH� DOVR�G\QDPLF�GHSHQGLQJ�RQ�WKH�WHVWV��6WLOO�D�EDVLF�FRQILJXUDWLRQ�SHU�VLWH�LV�IRUHVHHQ�ZLWK�D�VHW�RI�IXOO\� GHGLFDWHG� V\VWHPV� WR� ZKLFK� PRUH� V\VWHPV� FRXOG� EH� DGGHG� RQ� D� QHHG� EDVLV�� 6WURQJ�FRRUGLQDWLRQ�ZLOO�EH�UHTXLUHG�WR�DYRLG�SUREOHPV�DQG�IDOVH�WHVW�UHVXOWV�FDXVHG�E\�LQFRPSDWLEOH�FRQILJXUDWLRQV��
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7KH�PDLQ�VLWH�ZLOO�SURYLGH�WKH�FHQWUDO�VHUYLFHV�UHTXLUHG�IRU�WKH�WHVWEHG�RSHUDWLRQ��6LQFH�WKH�UHPDLQLQJ� VLWHV�ZLOO� GHSHQG�RQ� WKHVH�VHUYLFHV� VSHFLDO� FDUH� DQG�HIIRUWV� VKRXOG� EH� WDNHQ� WR�HQVXUH� D� IDVW� WHVW� DQG� GHSOR\PHQW� RI� WKHVH� FHQWUDO� VHUYLFHV� IRU� HDFK� QHZ� PLGGOHZDUH�UHOHDVH�
7KH� WHVW� VFKHGXOLQJ� DQG� GLVWULEXWLRQ� ZLOO� WDNH� LQWR� DFFRXQW� WKH� GHSHQGHQFLHV� RI� WKH�FRPSRQHQWV�WR�EH�WHVWHG��)RU�LQVWDQFH�FRPSRQHQWV�WKDW�GRQ¶W�UHTXLUH�DQ\�RI�WKH�FHQWUDO�JULG�VHUYLFHV� PD\� EH� WHVWHG� LQ� SDUDOOHO� ZLWK� WKH� ILUVW� WHVWV� DW� WKH� PDLQ� VLWH�� ,Q� RWKHU� FDVHV��GXSOLFDWH�VRPH�WHVW�DFWLYLWLHV�PLJKW�EH�XVHIXO��7KLV�LV�HVSHFLDOO\�WUXH�IRU�FULWLFDO�FRPSRQHQWV�WKDW�QHHG�WR�EH�WKRURXJKO\� WHVWHG��,Q�WKLV�FDVH�VRPH�WHVWV�PD\�EH�FDUULHG�RXW� LQ�SDUDOOHO� LQ�WZR�RU�PRUH�VLWHV�LQFOXGLQJ�WKH�PDLQ�VLWH��/,3��
7KH�&URVV*ULG�PLGGOHZDUH�ZLOO�PDNH�XVH�RI�PLGGOHZDUH�GHYHORSHG�E\�*OREXV�DQG�'DWD*ULG��&ROODERUDWLRQ�LQ�DFWLYLWLHV�DLPLQJ�WR�WHVW�PLGGOHZDUH�VKDUHG�LQ�FRPPRQ�ZLWK�RWKHU�SURMHFWV�LV�H[SHFWHG�� &ROODERUDWLRQ� ZLWK� WKH� 'DWD*ULG� WHVW� WHDP� KDV� EHHQ� VWDUWHG� UHFHQWO\� ZLWK� WKH�HYDOXDWLRQ�RI�WKH�*'03�GDWD�UHSOLFDWLRQ�SDFNDJH�SHUIRUPHG�LQ�FRRSHUDWLRQ�ZLWK�WKH�'DWD*ULG�WHVW� WHDP�� DQG� LQYROYLQJ� VHYHUDO� 'DWD*ULG� VLWHV� DQG� DOVR� LQFOXGLQJ� /,3�� 7KHUHIRUH�FRRUGLQDWLRQ�ZLOO�EH� UHTXLUHG�QRW�RQO\�EHWZHHQ�&URVV*ULG�SDUWQHUV� LQYROYHG� LQ�7DVN�����EXWDOVR�ZLWK�RWKHU� WHVW�JURXSV�ZRUNLQJ� LQ�H[WHUQDO�SURMHFWV��$�ZHE�VLWH� IRU� WKH�FRRUGLQDWLRQ�RI�&URVV*ULG�WHVW�DQG�YDOLGDWLRQ�DFWLYLWLHV�LV�EHLQJ�FUHDWHG�
���� &855(17�7(67%('�67$786$V�SODQQHG�WKH�PDLQ�WHVW�DQG�YDOLGDWLRQ�VLWH�DW�/,3� LV�RSHUDWLRQDO��7KLV�VLWH�ZLOO� SURYLGH�WKH�PDLQ�*ULG�VHUYLFHV�UHTXLUHG�IRU�WKH�ILUVW�FURVVJULG�WHVWEHG�UHOHDVH��LQFOXGLQJ�D�5%�/%�VHUYHU��92�VHUYHU��0\3UR[\�VHUYHU�DQG�5&�VHUYHU�
7KH�PDLQ�VLWH�LV�DFWLYHO\�LQYROYHG�LQ�

x 7HVW� RI� WKH� VHUYLFHV� UHTXLUHG� IRU� WKH� FURVVJULG� WHVWEHG� LQ� FRRSHUDWLRQ� ZLWK� RWKHU�FURVVJULG�VLWHV�DOUHDG\�UXQQLQJ�x 7HVW�DFWLYLWLHV�LQ�WKH�FRQWH[W�RI�WKH�&URVV*ULG���'DWD*ULG�FROODERUDWLRQ�RQ�PLGGOHZDUH�WHVWLQJ�x ,QWHJUDWLRQ�WHVWV�EHWZHHQ�&URVV*ULG�DQG�'DWD*ULG�
������ &5266*5,'�$&7,9,7,(6/,3�LV�SURYLGLQJ�VHYHUDO�FHQWUDO�*ULG�VHUYLFHV�WR�EH�XVHG�E\�WKH�&URVV*ULG�SURMHFW��7KLV�LV�D�WHPSRUDU\�PHDVXUH�ZKLOH� WKH�WHVWEHG�DUFKLWHFWXUH� LV�EHLQJ�GHILQHG��WKH�ILUVW�VLWHV�GHSOR\HG��DQG�WKH�EDVLF�PLGGOHZDUH�WHVWHG��$W�WKH�VDPH�WLPH�H[SHULHQFH�PXVW�EH�REWDLQHG�WR�SURYLGH�WKH�VDPH�VHUYLFHV�LQ�WKH�FRQWH[W�RI�WKH�7DVN���� ZKHUH�/,3�ZLOO�KRVWV�WKHVH�VHUYLFHV�IRU�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG�,Q� WKLV�FRQWH[W�D�92�VHUYHU�KRVWLQJ�FURVVJULG�92¶V�KDV�EHHQ�HVWDEOLVKHG��7KLV� LV�DQ�/'$3�VHUYHU� FRQWDLQLQJ� WKH� GLVWLQJXLVK� QDPHV� RI�&URVV*ULG� XVHU� FHUWLILFDWHV�� 7KH� REMHFWLYH� LV� WR�
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SURYLGH� D� FURVVJULG 92� PDNLQJ� SRVVLEOH� WR� EXLOG� WKH� DXWKHQWLFDWLRQ� GDWDEDVHV� IRU� WKH�&URVV*ULG�V\VWHPV�LQGHSHQGHQWO\�IURP�WKH�'DWD*ULG�92�VHUYHUV�
7KH�V\VWHP�KRVWLQJ�WKH�92�VHUYHU� LV�FDOOHG�JULG�YR�OLS�SW DQG� WKH�SRUW�QXPEHU� IRU�WKH�92�VHUYHU� LV� ������ 8VHUV� DUH� EHLQJ� DGGHG� WR� WKH� 92� ZLWK� WKH� KHOS� RI� ('*� PRGLILHG� 92�PDQDJHPHQW�WRROV��7ZR�92¶V�KDYH�EHHQ�FUHDWHG��WKH�³FURVVJULG´�92�DQG�WKH�³JGPSVHUYHUV´�92�� 7KH� ³FURVVJULG´� 92� FRQWDLQV� WKH� GLVWLQJXLVK� QDPHV� RI� WKH� &URVV*ULG� XVHUV� DQG� LV�UHTXLUHG�IRU�XVHU�DXWKHQWLFDWLRQ�ZKLOH�WKH�³JGPSVHUYHUV´�92�FRQWDLQV�WKH�GLVWLQJXLVK�QDPHV�RI� &URVV*ULG�*'03� VHUYHUV� DQG� LV� XVHG� IRU� DXWKHQWLFDWLRQ� RI� UHSOLFD� RSHUDWLRQV� EHWZHHQ�VWRUDJH�HOHPHQWV��7KH�IROORZLQJ�WDEOH�OLVWV�WKH�H[LVWLQJ�92¶V�DQG�FRUUHVSRQGLQJ�JURXSV�
92�1DPH 92�*URXS 'HVFULSWLRQFURVVJULG WHVWEHG� &URVV*ULG�XVHUV�JGPSVHUYHUV DSSWE 3URGXFWLRQ�*'03�VHUYHUV�JGPSVHUYHUV GHYWE 'HYHORSPHQW�*'03�VHUYHUV��FXUUHQWO\�QRW�XVHG�

,Q�RUGHU�IRU�&URVV*ULG�VLWHV�WR�UHFRJQL]H�DQG�DFFHSW�WKH�FURVVJULG�92¶V�VRPH�FKDQJHV�WR�WKH�VWDQGDUG�/&)*�SURILOHV�IRU�DOO�&(¶V��6(¶V�DQG�:1¶V�DUH�UHTXLUHG��7R�KHOS�WKH�LPSOHPHQWDWLRQ�RI� WKHVH� FKDQJHV� /&)*� FRQILJXUDWLRQ� ILOHV� KDYH� EHHQ� FUHDWHG�� +RZHYHU� VRPH� PDQXDO�FKDQJHV�DUH� VWLOO� UHTXLUHG�QDPHO\� WR� WKH�FRQILJXUDWLRQ� ILOH� WKDW�FRQWDLQV� WKH� OLVW�RI� WKH�92¶V�UHFRJQL]HG�E\�HDFK�ORFDO�V\VWHP��7KLV�LV�UHTXLUHG�VLQFH�WKLV�VWHS�PD\�GHSHQG�RQ�HDFK�VLWH�SROLFLHV�WR�DFFHSW�QHZ�XVHUV��DOVR�WKH�RUGHU�LQ�ZKLFK�WKH�92¶V�DUH�VSHFLILHG�PD\�FKDQJH�WKH�ULJKWV�RI�HDFK�XVHU��)RU�LQVWDQFH�RQH�XVHU�UHJLVWHUHG� LQ�WZR�92¶V�ZLOO�EH�PDSSHG�WR�D�ORFDO�JURXS� WKDW� GHSHQGV� RQ�ZKDW� 92� DSSHDUV� ILUVW� LQ� WKH� OLVW� RI� DXWKRUL]HG�92¶V�� 7KLV� LV�PRVW�LPSRUWDQW�IRU�VLWHV�WKDW�DFFHSW�ERWK�&URVV*ULG�DQG�'DWD*ULG�92¶V�
$�5HVRXUFH�%URNHU� KDV� DOVR� EHHQ� HVWDEOLVKHG�DW� /,3�� DQG� KDV� EHHQ� FRQILJXUHG� WR� DFFHSW�ERWK� &URVV*ULG� DQG�'DWD*ULG� 92¶V�� 7KLV� VHUYLFH� HQDEOHV� &URVV*ULG� XVHUV� WR� SHUIRUP� MRE�VXEPLVVLRQV� WR� IRXU� &URVV*ULG� VLWHV� LQ� WKUHH� GLIIHUHQW� FRXQWULHV�� 7KHVH� VLWHV� KDYH�VXFFHVVIXOO\� FRQILJXUHG� WKHLU� JDWHNHHSHUV� ZLWK� ('*� ����� 7KH� QH[W� WDEOH� VKRZV� WKH�JDWHNHHSHUV�FXUUHQWO\�UHJLVWHUHG�LQWR�WKH�5%��0RUH�JDWHNHHSHUV�DUH�FXUUHQWO\�XQGHU�WHVW�DQG�ZLOO�EH�DGGHG�WR�WKH�5%�RQFH�GHFODUHG�VWDEOH�

*DWHNHHSHU 6LWH &RXQWU\ -RE�PDQDJHU
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OQJULG���OLS�SW /,3�/LVERQ 3RUWXJDO 3%6FH����FURVVJULG�I]N�GH )=.�.DUOVUXKH *HUPDQ\ 3%6EHH����LILF�XY�HV ,),&�9DOHQFLD 6SDLQ 3%6FJQRGH���GL�XRD��JU 'HPRNULWRV�$WKHQV *UHHFH 3%6

,Q� RUGHU� WR� VXEPLW� MREV� WKURXJK� WKH� 5%� PLQRU� FRQILJXUDWLRQ� XSGDWHV� WR� WKH� HDFK� 8,� DUH�UHTXLUHG��$�&URVV*ULG�VSHFLILF�/&)*�FRQILJXUDWLRQ�ILOH�KDV�EHHQ�SURGXFHG�WR�LQVWDOO�RU�XSGDWH�DXWRPDWLFDOO\�DQ\�8,�WR�XVH�WKH�&URVV*ULG�5%�6HYHUDO�VXFFHVVIXO�WHVW�MREV�KDYH�DOUHDG\�EHHQ�VXEPLWWHG�WKURXJK�WKH�5%��&URVV*ULG�XVHUV�LQ� *HUPDQ\�� *UHHFH�� 3RUWXJDO� DQG� 6SDLQ� KDYH� SHUIRUPHG� WKHVH� MRE� VXEPLVVLRQ� UHTXHVWV�XVLQJ�SURSHUO\�FRQILJXUHG�8,¶V�
$Q�DXWKHQWLFDWLRQ�SUR[\�VHUYHU� LV� DOVR� DYDLODEOH� IRU� ORQJ� OLYHG� MREV�DW� OQJULG���OLS�SW��7KLV�VHUYLFH� LV�UHTXLUHG�IRU�ORQJ�GXUDWLRQ�MREV�UXQQLQJ�LQ� WKH�*ULG�DOORZLQJ�WKHP�WR�DXWRPDWLFDOO\�UHQHZ� WKH� *6,� SUR[\� ZKHQ� WKH� SUR[\� XQGHU� ZKRP� WKH� MRE� ZDV� VXEPLWWHG� KDV� D� OLIHWLPH�VPDOOHU�WKDQ�WKH�H[SHFWHG�MRE�GXUDWLRQ�:RUN� LV� FXUUHQWO\� XQGHU� ZD\� WR� WHVW� D� UHFHQWO\� GHSOR\HG� 5&� IRU� &URVV*ULG�� 7KH� 5&� LV�H[SHFWHG� WR� EHFRPH� DYDLODEOH� WR� &URVV*ULG� XVHUV� VRRQ�� DQG� LW� ZLOO� DOORZ� WKH� ORFDWLRQ� RI�

)LJXUH����± 7KH�&URVV*ULG�5%�DQG�WKH�*DWHNHHSHUV�
-'/�-RE�UHTXHVW

/,3�5HVRXUFH�EURNHU$Q\�8VHU�,QWHUIDFH
�

� �-66
9DOHQFLD
/LVERQ

.DUOVUXKH

$WKHQV
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UHSOLFD� ILOHV� LQ�&URVV*ULG�6(¶V�� 7KLV� LV� DQ�HVVHQWLDO� VWHS� IRU� WKH�XVH�RI� WKH�5%�VFKHGXOLQJ�FDSDELOLWLHV�EDVHG�RQ�WKH�-'/�VSHFLILHG�GDWD�ILOHV�
$�ZHE�VLWH�SURYLGLQJ�LQIRUPDWLRQ�RQ�KRZ�WR�FRQILJXUH JULG�V\VWHPV�WR�XVH�WKHVH�VHUYLFHV�KDV�EHHQ� FUHDWHG�DW� /,3� �KWWS���ZZZ�OLS�SW�FRPSXWLQJ�SURMHFWV�FURVVJULG�FURVVJULG�VHUYLFHV���7KLV�LV�WKH�PDLQ�SRLQW�RI�UHIHUHQFH�IRU�WKH�VWDWXV�RI�WKHVH�VHUYLFHV��7KH�VLWH�FRQWDLQV�H[DPSOHV�RI�WKH�PRGLILFDWLRQV� QHFHVVDU\� WR� XVH� WKH� VHUYLFHV�� XVDJH� H[DPSOHV� DQG� VRPH�JXLGHOLQHV� WR�KHOS�RQ�WUDFLQJ�SRVVLEOH�SUREOHPV�
������ $&7,9,7,(6�:,7+�'$7$*5,'/,3�LV�UHSUHVHQWLQJ�&URVV*ULG�DV�D�PHPEHU�RI�WKH�'DWD*ULG�WHVW�WHDP��7KH�/,3�VLWH�KDV�DOVR�EHHQ�IROORZLQJ�WKH�HYROXWLRQ�RI�WKH�('*�PLGGOHZDUH�VLQFH�WKH�EHJLQQLQJ�RI�WKH�SURMHFW��7KH�ILUVW� LQWHJUDWLRQ�WHVWV�RI� WKH�/,3�VLWH�ZLWK�('*�YHUVLRQ�����%HWD�KDYH�EHHQ�DFFRPSOLVKHG� LQ�-XQH������LQ�WKH�FRQWH[W�RI�WKH�('*�GHYHORSPHQW�WHVWEHG�
&XUUHQWO\� WKH� VLWH� LV� LQWHJUDWHG� LQWR� WKH� ('*� SURGXFWLRQ� WHVWEHG�� /,3� LV� FXUUHQWO\� DFWLYHO\�WHVWLQJ�WKH�('*�YHUVLRQ�����IHDWXUHV�LQFOXGLQJ�

x /&)*�LQVWDOODWLRQ�VRIWZDUH�x ('*�:06�MRE�VXEPLVVLRQ�V\VWHP�x )LOH�WUDQVIHU�ZLWK�*ULG)73�x 7KH�UHSOLFD�PDQDJHPHQW�SDFNDJHV�*'03�DQG�50�x 7KH�UHSOLFD�FDWDORJXH�x 7KH�UHVRXUFH�EURNHU�
7KHVH� WHVWV� LQ� FRRUGLQDWLRQ� ZLWK� 'DWD*ULG� DUH� EHLQJ� SHUIRUPHG� ORFDOO\� DQG� DFURVV� VLWHV�QDPHO\�EHWZHHQ�/,3�LQ�3RUWXJDO��&(51�LQ�6ZLW]HUODQG��8$%�LQ�6SDLQ�DQG�RWKHUV��7KH�UHSOLFD�FDWDORJXH�EHLQJ�XVHG�LQ�WKHVH�WHVWV�LV�WKH�$WODV�5&�ORFDWHG�DW�&1$)�LQ�,WDO\�
2WKHU�&URVV*ULG�VLWHV��)=.�DQG�,),&��KDYH�DOVR�MRLQHG�WKH�'DWD*ULG�WHVWEHG�HQDEOLQJ�FURVV�WHVWV�EHWZHHQ�ERWK�WHVWEHGV�
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������ 0$,1�6,7(�&21),*85$7,217KH�FRQILJXUDWLRQ�RI�WKH�WHVW�VLWHV�LV�H[SHFWHG�WR�FKDQJH�RIWHQ�EDVHG�RQ�WKH�HYROXWLRQ�RI�WKH�PLGGOHZDUH��7KHUHIRUH�WKH�FRQILJXUDWLRQ�RI�WKH�PDLQ�WHVW�VLWH��RU�DQ\�RWKHU�WHVW�VLWH��ZLOO�QHYHU�EH�FRPSOHWH�
6R�IDU�WKH�HPSKDVLV�KDV�EHHQ�SXW�LQWR�WHVWLQJ�DQG�JDLQLQJ�H[SHULHQFH�ZLWK�WKH�FRPPRQ�('*�DQG�*OREXV�VHUYLFHV�UHTXLUHG�LQ�DOO�VLWHV��+RZHYHU�PRVW�RI�WKH�FHQWUDO�*ULG�VHUYLFHV�UHTXLUHG�IRU�D�WHVWEHG�KDYH�DOVR�EHHQ�GHSOR\HG��DQG�PDGH�DYDLODEOH�WR�DOO�&URVV*ULG�VLWHV�
7KH�FXUUHQW�FRQILJXUDWLRQ�RI�WKH�PDLQ�WHVW�VLWH�DW�/,3�LV�DV�IROORZV�
1RGH�QDPH 'HVFULSWLRQOQJULG���OLS�SW /&)*�LQVWDOODWLRQ�VHUYHU�OQJULG���OLS�SW *DWHNHHSHU�OQJULG���OLS�SW 6WRUDJH�(OHPHQW�OQJULG���OLS�SW :RUNHU�1RGH�OQJULG���OLS�SW 8VHU�,QWHUIDFH�OQJULG���OLS�SW 5HVRXUFH�%URNHU�OQJULG���OLS�SW $XWKHQWLFDWLRQ�3UR[\��OQJULG���OLS�SW 5HSOLFD�&DWDORJXH�JULG�YR�OLS�SW 9LUWXDO�2UJDQL]DWLRQ�VHUYHU�OQQHW���OLS�SW *,,6�VHUYHU��QRW�XVHG�GXH�WR�WKH�0'6�WUHH�SUREOHPV��FD�OLS�SW &$�5$�VHUYHU�&$�6,*1(5 &$�VLJQLQJ�PDFKLQH��LV�NHSW�RIIOLQH��
$OO� V\VWHPV� DUH� SK\VLFDOO\� LQVWDOOHG� DW� WKH� /,3� &RPSXWHU� &HQWUH� LQ� D� FRPSXWHU� URRP�ZLWK�SURSHU�FRROLQJ�DQG�SRZHU�SURWHFWLRQ�WKURXJK�DQ�836��0RVW�V\VWHPV�DUH�3HQWLXP���PDFKLQHV�DW�����DQG�����*+]�ZLWK����0%�RI�PDLQ�PHPRU\�ZLWK�WKH�H[FHSWLRQ�RI�WKH�QDWLRQDO�*,,6�WKDW�LV�UXQQLQJ�RQ�D�3HQWLXP�,,,����0+]�ZLWK����0%�RI�PHPRU\��WKH�XVHU�LQWHUIDFH�WKDW�LV�UXQQLQJ�RQ�D�3HQWLXP�,,����0+]�ZLWK����0%�RI�PHPRU\�DQG�WKH�&$�VLJQLQJ�PDFKLQH�WKDW�LV�UXQQLQJ�RQ�D�3HQWLXP352����0+]�ZLWK���0%�RI�PHPRU\��7KH�&$�VLJQLQJ�PDFKLQH� LV�NHSW�RIIOLQH�ZLWKRXW�DQ\�QHWZRUN�FRQQHFWLYLW\�
7ZR�QHWZRUN�VZLWFKHV�DUH�XVHG��RQH�IRU�H[WHUQDO�VHUYLFHV�VXFK�DV�WKH�3RUWXJXHVH�QDWLRQDO�*,,6�VHUYHU��WKH�5$�VHUYLFHV�DQG�WKH�92�VHUYHU�DQG�D�VHFRQG�VZLWFK��&LVFR�&DWDO\VW�������IRU� WKH� UHPDLQLQJ� VHUYLFHV� WKDW� DUH� PRUH� LQWHUQDO� DQG� UHTXLUH� KLJKHU� SHUIRUPDQFH�� %RWK�VZLWFKHV�DUH�FRQQHFWHG�WR�WKH�/,3�FRUH�URXWHU��&LVFR������9;5��WKDW�SURYLGHV�WKH�H[WHUQDO�FRQQHFWLYLW\�WR�WKH�3RUWXJXHVH�1DWLRQDO�5HVHDUFK�1HWZRUN�WKURXJK�DQ�$70�OLQN�RYHU�RSWLFDO�ILEUH�ZLWK�D�FDSDFLW\�RI�XS�WR ��0ELWV�V�
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:LWK�WKH�H[FOXVLRQ�RI�WKH�V\VWHPV�KROGLQJ�FHQWUDO�VHUYLFHV�WKH�FXUUHQW�/,3�VLWH�FRQILJXUDWLRQ�WKDW� FDQ� EH� VHHQ� LQ� WKH� QH[W� GLDJUDP� FDQ� EH� XVHG� DV� UHIHUHQFH� IRU� RWKHU� VLWHV� LQ� WKH�GHSOR\PHQW�SKDVH��$�VLPSOHU�WRSRORJ\�H[FOXGLQJ�WKH�FHQWUDO�VHUYLFHV�LV�VKRZQ�IXUWKHU�DKHDG�

$OWKRXJK� WKH� FXUUHQW� FRQILJXUDWLRQ� VKRZV� WKH� 5%�� 5&� DQG� 0\3UR[\� VHUYHUV� LQ� WKH� VDPH�VZLWFK� DV� WKH� ORFDO� FRPSXWLQJ�VHUYLFHV�� WKLV� FRQILJXUDWLRQ�ZLOO� OLNHO\� EH�PRGLILHG� DQG� WKHVH�VHUYHUV�ZLOO� EH�PRYHG�QHDU� WR� WKH�*,,6�DQG�92�VHUYHUV��7KH�PDLQ� UHDVRQV� IRU�WKH�FXUUHQW�FRQILJXUDWLRQ�DUH�
x (DVLHU� V\VWHP� LQVWDOODWLRQ� VLQFH� WKH� VHUYHUV� DUH� LQ� WKH� VDPH�QHWZRUN� DV� WKH�/&)*�LQVWDOODWLRQ�VHUYHU�x 7KH�DELOLW\�WR�WHVW�WKH�VHUYHUV�LQVWDOODWLRQ�ZLWKRXW�WKH�LQWHUIHUHQFH�RI�WKH�URXWHU�$&/¶V�

)LJXUH����± /,3�VLWH�FRQILJXUDWLRQ�

&(
:1
6(
8,
*,,6

/&)*

3RUWXJXHVH�5HVHDUFK�1HWZRUN5RXWHU
6ZLWFK

6ZLWFK

92�5$
6\VWHPV�ZLWK�LQERXQG�DQG�RXWERXQG�FRQQHFWLYLW\�6\VWHPV�ZLWK�RXWERXQG�FRQQHFWLYLW\�6\VWHPV�ZLWKRXW�LQERXQG�RU�RXWERXQG�FRQQHFWLYLW\�6\VWHPV�KRVWLQJ�FHQWUDO�VHUYLFHV�ZLWK�LQERXQG�DQG�RXWERXQG�FRQQHFWLYLW\�

0HDQLQJ

5&
5%

&$

6\VWHPV�ZLWKRXW�QHWZRUN�FRQQHFWLYLW\�

0\3UR[\
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7KH�PDLQ�EHQHILWV�IRU�FKDQJLQJ�WKH�FXUUHQW�FRQILJXUDWLRQ�DQG�PRYH�WKH�VHUYHUV�WR�WKH�VHFRQG�VZLWFK�DUH�x ,PSURYH�WKH�V\VWHPV�VHFXULW\�E\�SXWWLQJ�VHUYLFHV�ZLWK�KLJK�H[SRVXUH� LQ�D�VHSDUDWHG�QHWZRUN�x ,PSURYH� SHUIRUPDQFH� E\� DSSO\LQJ� GLIIHUHQW� SROLFLHV� RQ� HDFK� URXWHU� LQWHUIDFH� DQG�NHHSLQJ�H[WHUQDO�WUDIILF�VHSDUDWHG�IURP�LQWHUQDO�WUDIILF�
7KH�GLDJUDP�EHORZ�VKRZV�KRZ�WKLV�PRGLILHG�FRQILJXUDWLRQ�ZLOO�ORRN�

$V�H[SODLQHG�EHIRUH�WKH�ILUVW�&URVV*ULG�WHVWEHG�LV�D�XQLILHG�LQIUDVWUXFWXUH�WKDW�ZLOO�EH�VSOLW�LQWR�WKUHH�WHVWEHGV�IRU�SURGXFWLRQ��GHYHORSPHQW�DQG�YDOLGDWLRQ��7KLV�PHDQV�WKDW� WKH�FXUUHQW�/,3�VLWH�LQIUDVWUXFWXUH�ZLOO�EH�LQ�WKH�IXWXUH�SDUWLDOO\�GXSOLFDWHG��ZLWK�V\VWHPV�GHGLFDWHG�WR�WHVW�DQG�
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YDOLGDWLRQ� DFWLYLWLHV� DQG� V\VWHPV� GHGLFDWHG� WR� WKH� SURGXFWLRQ� WHVWEHG�� 6XSSRUW� IRU� D�GHYHORSPHQW�WHVWEHG�LV�QRW�IRUVHHQ�DW�WKH�/,3�VLWH��
3RVVLEO\�WKH�FHQWUDO�VHUYLFHV�SURYLGHG�WRGD\�E\�/,3�WR�WKH�ZKROH�&URVV*ULG�SURMHFW�VXFK�DV�WKH�5%�/%��92�VHUYHU��5&��0\3UR[\�VHUYHU�DQG�*,,6� �QRW�XVHG�FXUUHQWO\��ZLOO� EH�PRYHG�WR�DQRWKHU� SURGXFWLRQ� VLWH� LQ� D� IXWXUH� WHVWEHG� UHOHDVH�� 7KH� V\VWHPV� DW� /,3� KROGLQJ� WKHVH�VHUYLFHV� ZLOO� WKHQ� EH� UHFRQILJXUHG� WR� SURYLGH� WKH� VDPH� VHUYLFHV� EXW� RQO\� IRU� WKH� WHVW� DQG�YDOLGDWLRQ�WHVWEHG�
���� ,1)250$7,21�6<67(07KH�URRW�RI�WKH�0'6�LQIRUPDWLRQ�V\VWHP�WUHH�IRU�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG�ZLOO�EH�KRVWHG�DW� WKH�PDLQ� WHVW�VLWH� �/,3���7KH�5HVRXUFH�%URNHU� LV� WKH�PDMRU�XVHU�RI� WKH�0'6� LQIRUPDWLRQ�WKHUHIRUH�IRU�SHUIRUPDQFH�DQG�UHOLDELOLW\�UHDVRQV�WKH�URRW�0'6�VKRXOG EH�NHSW�QHDU�WKH�5%��7KLV�VHWXS�ZLOO�FRQWULEXWH�WR�UHGXFH�WKH�RFFXUUHQFH�RI�SRVVLEOH�QHWZRUN�UHODWHG�SUREOHPV�WKDW�PLJKW� LQWHUIHUH�ZLWK�D� FRUUHFW�HYDOXDWLRQ�RI� WKH�0'6�DQG�5%�EHKDYLRXUV��7KH� WHVWEHG� URRW�*,,6� KDV� QRW� EHHQ� GHSOR\HG� \HW� GXH� WR� SUREOHPV� LQ� WKH� 0'6� VRIWZDUH� WKDW� DIIHFW� WKH�SURSDJDWLRQ�RI�LQIRUPDWLRQ�LQ�WKH�WUHH�
������ ,1)250$7,21�75((�7232/2*<7KH�ILUVW�LPSOHPHQWDWLRQ�RI�WKH�IXOO�0'6�WUHH�ZLOO�EH�EDVHG�RQ�D�VLQJOH�XQLILHG�WUHH��7KH�WRS�*,,6�ZLOO�EH�KRVWHG�DW�WKH�PDLQ�VLWH��/,3���&RXQWU\�*,,6�VHUYHUV�ZLOO�UHJLVWHU�WR�WKH�WRS�*,,6�DQG�EHORZ�WKHP�WKH�RUJDQL]DWLRQDO�*,,6�VHUYHUV�ZLOO� UHJLVWHU�WR�HDFK�FRUUHVSRQGLQJ�FRXQWU\�*,,6��(DFK�RUJDQL]DWLRQ�LQYROYHG�LQ�WKH�WHVWV�ZLOO�SURYLGH�RQH�RU�PRUH�&RPSXWLQJ�(OHPHQWV�UXQQLQJ� D� *5,6� VHUYLFH� WKDW� ZLOO� UHJLVWHU� WR� WKH� RUJDQL]DWLRQDO� *,,6� DV� LQ� WKH� IROORZLQJ�GLDJUDP�

7KLV�ZD\� WKH�YDOLGDWLRQ� WHVWEHG�ZLOO�PLPLF�D� WUXH�0'6� WUHH� LQFOXGLQJ�FRXQWU\�*,,6�VHUYHUV��+RZHYHU�HDFK�FRXQWU\�ZLOO�QHHG�WR�SURYLGH�D�FRXQWU\�*,,6�GHGLFDWHG�WR�WKH�YDOLGDWLRQ�WHVWEHG�KRVWHG�DW�D�WHVW�VLWH� )LJXUH����± 0'6�75((�
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$� VHFRQG� DSSURDFK� FRXOG� EH� WKH� GHSOR\PHQW� LQ� SDUDOOHO� RI� RQH� WRS� *,,6� SHU� YLUWXDO�RUJDQL]DWLRQ�� WKLV�ZD\� ILQGLQJ�UHVRXUFHV�IRU�VSHFLILF�DSSOLFDWLRQV�FRXOG�EH�PXFK�IDVWHU��7KH�SHQDOW\� ZLOO� EH� D� PXFK� KLJKHU� FRPSOH[LW\� VLQFH� RUJDQL]DWLRQDO� *,,6� VHUYHUV� ZLOO� QHHG� WR�UHJLVWHU� WKHPVHOYHV� ERWK� WR� WKH� WRS� *,,6� DQG� WR� HDFK� VXSSRUWHG� 92� *,,6�� 6XFK� DQ�DUUDQJHPHQW�FDQ�EH�VHHQ�LQ�WKH�QH[W�GLDJUDP��
%DVLFDOO\� WKH�0'6� WUHH� WRSRORJ\�ZLOO� KDYH� WR� IROORZ� WKH� H[SHFWHG� SURGXFWLRQ� WHVWEHG�0'6�WUHH� WRSRORJ\� LQ� RUGHU� WR� WHVW� DQG� YDOLGDWH� LW� EHIRUH� DFWXDO� GHSOR\PHQW��+RZHYHU� LW� LV� DOVR�H[SHFWHG� WKDW� WKH� WHVW� DQG� YDOLGDWLRQ� WHVWEHG� ZLOO� EH� XVHG� WR� WHVW� RWKHU� SRVVLEOH�FRQILJXUDWLRQV�� ,Q� WKLV� VHQVH� GLIIHUHQW� WUHH� WRSRORJLHV� WKDW� PLJKW� SURYLGH� SHUIRUPDQFH� RU�UHOLDELOLW\�DGYDQWDJHV�ZLOO�DOVR�EH�WHVWHG�

������ ,17(*5$7,21�:,7+�27+(5�0'6�75((V2QH�RI�WKH�VKRUW�WHUP�REMHFWLYHV�RI�&URVV*ULG�LV�WKH�LQWHJUDWLRQ�ZLWK�WKH�'DWD*ULG�WHVWEHG��,Q�RUGHU�WR�DFKLHYH�WKLV�JRDO�ERWK�0'6�WUHHV�PXVW�EH�VRPHKRZ�PHUJHG��7KLV�LV�D�WHFKQLFDO�DQG�DQ�RUJDQL]DWLRQDO� LVVXH� VLQFH� VRPH�&URVV*ULG� VLWHV�DUH� DOVR� SDUWLFLSDWLQJ� LQ�'DWD*ULG� DQG�WKHUHIRUH�DUH�DOUHDG\� LQVLGH�WKH�'DWD*ULG� WHVWEHG�LQIUDVWUXFWXUH��+RZHYHU� WKH�PDMRULW\� LVQ¶W��7KH�DGGLWLRQ�RI�WKHVH�QHZ�VLWHV�WR�'DWD*ULG�PD\�WDNH�D�ORQJ�WLPH�DQG�VRPH�VLWHV�PLJKW�QRW�HYHQ� EH� LQWHUHVWHG� LQ� MRLQLQJ�� 7KLV� LV� HVSHFLDOO\� WUXH� IRU�VLWHV� QRW� LQYROYHG� LQ�+LJK�(QHUJ\�3K\VLFV�DSSOLFDWLRQV��,VVXHV�VXFK�DV�WKH�XVHU�FHUWLILFDWLRQ�DQG�FURVV�DFFHVV�WR�UHVRXUFHV�ZLOO�PDNH�D�FRPSOHWH�PHUJH�RI�ERWK�WHVWEHGV�D�FKDOOHQJH�
7KH�VWUDWHJ\�GHVFULEHG�LQ�WKH�QH[W�SDUDJUDSKV�KDV�WKH�REMHFWLYH�RI�DOORZLQJ�VLWHV�LQWHUHVWHG�LQ�'DWD*ULG�WR�MRLQ�LW�LQ�SDUDOOHO�ZLWK�WKHLU�SDUWLFLSDWLRQ�LQ�&URVV*ULG��7KUHH�VWHSV�DUH�UHTXLUHG�
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�� 6LWHV�LQYROYHG�LQ�'DWD*ULG�ZLOO�MRLQ�WKH�'DWD*ULG�0'6�WUHH��� $�&URVV*ULG�0'6�WUHH�PXVW�EH�EXLOW�IRU�WKH�SURMHFW�LQWHUQDO�XVH��� 6LWHV�DOUHDG\�LQ�WKH�'DWD*ULG�0'6�WUHH�ZLOO�MRLQ�DOVR�WKH�&URVV*ULG�0'6�WUHH�VWD\LQJ�LQ�ERWK�WUHHV�LQ�SDUDOOHO�
7KLV� LPSOLHV� WKDW� FRXQWULHV� SDUWLFLSDWLQJ� LQ� ERWK� 'DWD*ULG� DQG� &URVV*ULG� PLJKW� QHHG� WZR�FRXQWU\�*,,6�� RQH� IRU�HDFK� WHVWEHG��7KLV� LV� HVSHFLDOO\� WUXH�ZKHQ� VHYHUDO� LQVWLWXWLRQV� LQ� WKH�VDPH�FRXQWU\�KDYH�GLIIHUHQW�LQWHUHVWV�DQG�VRPH�ZDQW�WR�MRLQ�'DWD*ULG�DQG�RWKHUV�&URVV*ULG��EXW� LW�FDQ�DOVR�EH� WUXH�GXH� WR� WHFKQLFDO�GLIIHUHQFHV�EHWZHHQ�WKH�*,,6� LPSOHPHQWDWLRQV��)RU�LQVWDQFH� ZKHQ� RQH� RI� WKH� SURMHFWV� LV� XSJUDGLQJ� WKH� WHVWEHGV� WR� D� QHZHU� UHOHDVH� RI� WKH�PLGGOHZDUH�DQG�WKH�RWKHU�LV�VWLOO�QRW�UHDG\�WR�PDNH�WKH�VDPH�PRYH�GXH�WR�RWKHU�PLGGOHZDUH�GHSHQGHQFLHV�
���� 7+(�:25./2$'�0$1$*(0(17�6<67(0$� GHGLFDWHG� :06� IRU� WKH� WHVW� DQG� YDOLGDWLRQ� WHVWEHG� LV� UHTXLUHG� DW� WKH� PDLQ� VLWH� �/,3��SURYLGLQJ� MRE� VXEPLVVLRQ� VHUYLFHV� IRU� WKH� WHVWEHG�� 7KH� V\VWHP� PXVW� FRQWDLQ� D� 5HVRXUFH�%URNHU�DQG�D�/RJJLQJ�DQG�%RRNNHHSLQJ�VHUYLFH�UXQQLQJ�LQ�D�VLQJOH�VHUYHU��$V�VDLG�SUHYLRXVO\�D�5%�KDV�DOUHDG\�EHHQ�LQVWDOOHG�DW�WKH�PDLQ�VLWH��
,Q�WKH�IXWXUH��DFFHVV�WR�WKH�5%�ZLOO�EH�FRQWUROOHG�E\�RQO\�DXWKRUL]LQJ�MRE�VXEPLVVLRQV�FRPLQJ�IURP�XVHUV�UHJLVWHUHG�LQ�WKH�WHVW�DQG�YDOLGDWLRQ�92V��7KH�FXUUHQW�5%�FRQILJXUDWLRQ�LV�RSHQ�WR�DOO�&URVV*ULG�XVHUV��,Q�RUGHU�WR�SHUIRUP�DXWKHQWLFDWLRQ�DQG�DXWKRUL]DWLRQ�WKH�5%�UHTXLUHV�DQ�XSGDWHG�JULGPDSILOH��WKH�UHFRJQL]HG�&$�FHUWLILFDWHV�DQG�XSGDWHG�&5/¶V��+HQFH�WKH�5%�PXVW�DOVR�UXQ�WKH�&5/�XSGDWH�GDHPRQ�
7KH�&5/�XSGDWHG�GDHPRQ�LV�D�SURFHVV�WKDW�PXVW�EH�UXQQLQJ�LQ�DOO�&(�DQG�6(�QRGHV�WKDW�LV�UHVSRQVLEOH� IRU� UHWULHYLQJ� WKH� ODWHVW�&HUWLILFDWH�5HYRFDWLRQ�/LVWV� IURP�WKH�ZHE�VHUYHUV�RI�DOO�WKH�UHFRJQL]HG�&$V��7KH�&5/V�FRQWDLQ�WKH�LQGH[HV�RI�WKH�UHYRNHG�FHUWLILFDWHV��WKH\�DUH�WKH�RQO\�PHFKDQLVP�IRU�D�&$�WR�FDQFHO�D�FRPSURPLVHG�FHUWLILFDWH��7KHUHIRUH�WKH�&5/V�VKRXOG�EH�GRZQORDGHG�DW� OHDVW�RQFH�D�GD\�DQG� LWV� UHVWULFWLRQV�VKRXOG�EH�DSSOLHG� LQ� WKH�DXWKHQWLFDWLRQ�SURFHVV�
7KH�VHUYHU�KRVWLQJ�WKH�5%�DQG�WKH�/%�PXVW�KDYH�WKH�IROORZLQJ�QHWZRUN�DFFHVV�HQDEOHG�

x ,QERXQG�7&3�IURP�WKH�8VHU�,QWHUIDFH�WR�DOORZ�UHFHSWLRQ�RI�MRE�PDQDJHPHQW�UHTXHVWV��DQG� WR� WUDQVIHU� WKH� LQSXW�DQG�RXWSXW�VDQGER[HV� WR� WKH�8,��7KLV�PHDQV� WKDW� LQERXQG�DFFHVV�WR�WKH�5%�VHUYLFH�PXVW�EH�RSHQ�DW�OHDVW�WR�DOO�WHVWEHG�VLWHV��x ,QERXQG� 7&3� DFFHVV� IURP� WKH� :RUNHU� 1RGHV� WR� WUDQVIHU� WKH� LQSXW� DQG� RXWSXW�VDQGER[HV��7KLV�PHDQV�WKDW�LQERXQG�DFFHVV�WR�WKH�JVLIWS�GDHPRQ�ORFDWHG�DW�WKH�5%�VHUYHU�PXVW�EH�RSHQ�WR�DOO�WHVWEHG�VLWHV�x 2XWERXQG�7&3�WR�WKH�5HSOLFD�&DWDORJXH�WR�REWDLQ�WKH�ORFDWLRQV�RI�UHTXLUHG�ILOHV�
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x 2XWERXQG�7&3�WR�WKH�*,,6�DQG�*5,6�VHUYHUV�WR�REWDLQ�LQIRUPDWLRQ�DERXW�FRPSXWLQJ�UHVRXUFHV��DXWKRUL]HG�XVHUV�DQG�6(¶V�QHDU�WR�WKH�&(�x 2XWERXQG�7&3�WR�WKH�*5$0�VHUYLFHV�UXQQLQJ�LQ�WKH�*DWHNHHSHUV�
7KH�5%�ZLOO� QHHG� WR�XVH�D�0'6� WUHH�DQG�D�5&� WKHUHIRUH� WKHVH�WZR�VHUYLFHV�PXVW�DOVR�EH�GHSOR\HG�WR�HQVXUH�WKH�5%�LQGHSHQGHQFH�IURP�H[WHUQDO�VHUYLFHV�
&URVV*ULG� ZLOO� DOVR� GHYHORS� D� JULG� UHVRXUFH� PDQDJHPHQW� V\VWHP� EDVHG� RQ� VFKHGXOLQJ�DJHQWV�WKDW�PDNH�GHFLVLRQV�DERXW�ZKHUH��ZKHQ�DQG�KRZ�WR�UXQ�MREV�RQ�WKH�JULG��6FKHGXOLQJ�$JHQWV� ZLOO� EH� UHVSRQVLEOH� IRU� RSWLPL]LQJ� VFKHGXOLQJ� DQG� QRGH� DOORFDWLRQ� GHFLVLRQV�� 7KHLU�EDVLF�UROH�LV�WR�WHOO�WKH�JULG�UHVRXUFH�PDQDJHU�ZKDW�WR�GR��ZKHQ�WR�UXQ�MREV�DQG�ZKHUH��7KH�6FKHGXOLQJ�$JHQWV��6$¶V��DUH�EHLQJ�GHYHORSHG�WR�VXSSRUW�SDUDOOHO�DSSOLFDWLRQV�DQG�SRUWDOV��
$�6FKHGXOLQJ�$JHQW�ZLOO�QRW�EH�D�FHQWUDO�VHUYLFH�OLNH�WKH�5%��LQVWHDG�HDFK�XVHU�ZLOO�KDYH�LWV�RZQ� DJHQW� WKDW� ZLOO� LQWHUDFW� ZLWK� ERWK� WKH�5%� DQG� /%�� 7KHUHIRUH� WKH� 6$� DSSURDFK�ZLOO� EH�FRPSDWLEOH� ZLWK� WKH� 'DWD*ULG� :06� DQG� ZLOO� LPSURYH� LWV� MRE� VFKHGXOLQJ�� 7KLV� VSHFLDOO\�LPSRUWDQW�VLQFH�WKH�FXUUHQW�('*�GHVLJQ�RI�WKH�5%�GRHV�QRW�FRYHU�FRPPXQLFDWLRQ�DQG�VWDWH�V\QFKURQL]DWLRQ� DFURVV� 5%V�� WKLV� PDNHV� UHDO� JOREDO� RSWLPL]DWLRQ� RI� WKH� UHVRXUFH� XVDJH�LPSRVVLEOH�
7KH� &URVV*ULG� UHVRXUFH� PDQDJHPHQW� FRQILJXUDWLRQ� LV� VWLOO� EHLQJ� GHILQHG� E\� :3���&URVV*ULG���QDPHO\�LW�LV�QRW�\HW�FOHDU�KRZ�PDQ\�5%¶V�ZLOO�EH�GHSOR\HG��2QH�SRVVLELOLW\�LV�WR�GHSOR\�RQH�RU�PRUH�5%¶V�SHU�92�DV�WKH�IROORZLQJ�GLDJUDP�IURP�:3��VKRZV�
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7KH�GLDJUDP�VKRZV�WKH�LQWHUDFWLRQ�RI�HDFK�6$�ZLWK�RQH�5%�WR�REWDLQ�WKH�OLVW�RI�UHVRXUFHV�DQG�WKH�6$�LQWHUDFWLRQ�ZLWK�LWV�RZQ�-66�WR�VXEPLW�WKH�MRE�WR�WKH�VHOHFWHG�&(��)RU�HDFK�92�RQH�RU�PRUH�5%¶V�DUH�XVHG�WR�LPSURYH�SHUIRUPDQFH�DQG�UREXVWQHVV��7KH�5%¶V PXVW�FRPPXQLFDWH�EHWZHHQ� HDFK� RWKHU� WR� VKDUH� LQIRUPDWLRQ� UHJDUGLQJ� WKH� DYDLODELOLW\� RI� WKH� FRPSXWLQJ�UHVRXUFHV��
7KH� UHVRXUFH� PDQDJHPHQW� V\VWHP� LV� WKH� PRVW� LPSRUWDQW� FRPSRQHQW� LQ� WKH� JULG� MRE�VXEPLVVLRQ�� 7KH� DUFKLWHFWXUDO� FKRLFHV� RI�:3��ZLOO� KDYH� D� GHHS� LPSDFW� RQ� WKH� &URVV*ULG�WHVWEHGV�DUFKLWHFWXUH�
���� &20387,1*�(/(0(177KH� H[LVWHQFH� RI� D� &RPSXWLQJ� (OHPHQW� FRPSRVHG� E\� RQH� JDWHNHHSHU� DQG� DW� OHDVW� RQH�ZRUNHU�QRGH�LV�WKH�PRVW�EDVLF�UHTXLUHPHQW�IRU�D�WHVWEHG�VLWH��%HLQJ�D�EDVLF�UHTXLUHPHQW�WKLV�VKRXOG�EH�WKH�ILUVW�FRPSRQHQW�WR�EH�LQVWDOOHG�DQG�WHVWHG�DW�HDFK�VLWH�DIWHU�WKH�/&)*�VHUYHU�LV�FRQILJXUHG�
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7KH�&URVV*ULG�YDOLGDWLRQ�WHVWEHG�*DWHNHHSHU�ZLOO�KDYH�EDVLFDOO\�D�*OREXV�*5$0�VHUYLFH�WR�DOORZ�WKH�VXEPLVVLRQ�RI�MREV�ERWK�WR�WKH�ORFDO�V\VWHP�WKURXJK�D�)25.�MRE�PDQDJHU�DQG�WR�D�VHW�RI�:RUNHU�1RGHV�WKURXJK�D�EDWFK�MRE�PDQDJHU��7KH�EDWFK�V\VWHP�WR�EH�LQLWLDOO\�XVHG�ZLOO�EH�3%6� VLQFH� LW� LV� UHOLDEOH��ZHOO� VXSSRUWHG� XQGHU�*OREXV� DQG� DOUHDG\�XVHG� LQ�PDQ\� VLWHV��2WKHU�SRVVLEOH�FRQILJXUDWLRQV�ZLOO�EH�DOVR�HYDOXDWHG�LQFOXGLQJ�WKH�XVDJH�RI�WKH�&RQGRU�EDWFK�VFKHGXOHU��
7KH�SUHVHQFH�RI�D�)25.�MRE�PDQDJHU�LV�UHTXLUHG�IRU�WHVWLQJ�WKH�*5$0�VHUYLFH��7KLV�DOORZV�MRE�VXEPLVVLRQ�SUREOHPV�WR�EH�GHWHFWHG�DQG�LGHQWLILHG�PRUH�HDVLO\�ZLWKRXW�WKH�LQWHUIHUHQFH�RI�WKH� EDWFK� VFKHGXOLQJ� V\VWHP�� DOORZLQJ� HYHQ� WR� WHVW� VRPH� RI� WKH� JDWHNHHSHU� *5$0�IXQFWLRQDOLW\� ZLWKRXW� WKH�SUHVHQFH� RI�ZRUNLQJ� QRGHV�� $OVR� WKH� WHVWV� SHUIRUPHG� VR� IDU� KDYH�VKRZQ� WKDW� WKH� )25.� MRE�PDQDJHU� LV� D� YHU\� JRRG� WRRO� WR� REWDLQ� LQIRUPDWLRQ� DERXW� WKH�FRQILJXUDWLRQ�RI�UHPRWH�V\VWHPV�HVSHFLDOO\�ZKHQ�LQWHUDFWLYH�ORJLQ�LV�QRW�DOORZHG��7KLV�FDQ�EH�XVHG� WR� GLDJQRVH� UHPRWH� SUREOHPV� DQG� FRPSDUH� VLWH� FRQILJXUDWLRQV� DPRQJ� WHVWEHG�SDUWLFLSDQWV���
7KH�*DWHNHHSHU�PXVW� DOVR� KDYH�D�*5,6� VHUYHU� WR�PDNH� ORFDO� LQIRUPDWLRQ�DYDLODEOH� WR� WKH�*ULG��7KLV� LQIRUPDWLRQ� FRQWDLQV� WKH�&(�FKDUDFWHULVWLFV�� VWDWXV�� �LQFOXGLQJ� UDQNLQJ�YDULDEOHV��DQG�DOORZHG�XVHUV��2QO\�XVHUV�IURP�WKH�WHVW�DQG�YDOLGDWLRQ�92V�VKRXOG�EH�DOORZHG�WR�VXEPLW�MREV�WR�WHVW�DQG�YDOLGDWH�WKH�JDWHNHHSHUV�
,I� ORFDO�VWRUDJH� LV�SURYLGHG� LQ� WKH &(�WKDW� LV�QRW�VKDUHG�ZLWK� WKH�6(� WKURXJK�D�QHWZRUN�ILOH�V\VWHP� WKHQ� D� JVLIWS� GDHPRQ� VKRXOG� DOVR� EH� LQVWDOOHG� LQ� WKH� JDWHNHHSHU� WR� DOORZ� UHPRWH�DFFHVV�WR�WKH�ORFDO�XVHU�ILOHV�
)RU� SURSHU� LQWHJUDWLRQ� RI� WKH� JDWHNHHSHU� ZLWK� WKH�:1V� WKH� IROORZLQJ� UHVWULFWLRQV� PXVW� EH�IXOILOOHG�LQ�HDFK�VLWH�

x 7KH�SDVVZRUG�ILOH�PXVW�EH�HTXDO�DFURVV�DOO�6(��:1�DQG�*DWHNHHSHU�QRGHV�LQ�D�VLWH��%DVLFDOO\�WKLV�PHDQV�WKDW�WKH�81,;�8,'V�DQG�*,'V�PXVW�PDWFK�WKH�VDPH�XVHUQDPHV�LQ�WKH�JDWHNHHSHU��:1�DQG�6(��7KLV�LV�UHTXLUHG�IRU�SURSHU�1)6�RSHUDWLRQ�x 7KH�XVHU�KRPH�GLUHFWRULHV�PXVW�EH�VKDUHG�WKURXJK�1)6�x 7KH�ILOH�FRQWDLQLQJ�WKH�PDSSLQJ�EHWZHHQ�FHUWLILFDWHV�GLVWLQJXLVK�QDPHV�DQG�XQL[�XVHU�DFFRXQWV�PXVW�EH�HTXDO�DFURVV�DOO�QRGHV��SUHIHUDEO\�VKDUHG�WKURXJK�1)6��x ,I� SRROHG� DFFRXQWV� DUH� XVHG� WKHQ� WKH� JULGPDSGLU� PXVW� DOVR� EH� VKDUHG� DFURVV� DOO�QRGHV�� :KHQ� SRROHG� DFFRXQWV� DUH� XVHG� D� G\QDPLF� PDSSLQJ� EHWZHHQ� GLVWLQJXLVK�QDPHV�DQG�SUHYLRXVO\�FUHDWHG�XVHU�DFFRXQWV� LV�SHUIRUPHG�DW� ORJLQ� WLPH�� ,Q�RUGHU�WR�SUHVHUYH� WKLV� PDSSLQJ� DFURVV� DOO� QRGHV� WKH� JULGPDSGLU� GLUHFWRU\� ZKHUH� WKHVH�PDSSLQJV�DUH�NHSW�PXVW�EH�VKDUHG�WKURXJK�1)6�DFURVV�DOO�QRGHV�x 7KH� GLUHFWRU\� FRQWDLQLQJ� WKH� &5/V� PXVW� EH� VKDUHG� WKURXJK� 1)6� EHWZHHQ� WKH�JDWHNHHSHU�DQG�WKH�ZRUNHU�QRGHV��7KLV�LV�UHTXLUHG�EHFDXVH�:1V�QHHG�WKH�&5/V��WR�DXWKHQWLFDWH� WKH� GDWD� WUDQVIHUV� DQG� RQO\� WKH� JDWHNHHSHU� UXQV� WKH� &5/� XSGDWH�GDHPRQ�
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7KHVH�VDPH�UHVWULFWLRQV�DSSO\�WR�WKH�6(�ZKHQ�WKH�6(�GLUHFWRULHV�DUH�H[SRUWHG�WKURXJK�1)6�WR�WKH�&(V�DQG�:1V��,Q�DGGLWLRQ�DOO�VLWH�QRGHV�XVLQJ�JULG�VHUYLFHV��&(��:1�RU�6(��QHHG�WR�LQVWDOO� WKH� URRW� FHUWLILFDWHV� IRU� DOO� UHFRJQL]HG� FHUWLILFDWLRQ� DXWKRULWLHV� DQG� XSGDWH� GDLO\� WKH�FRUUHVSRQGLQJ�&5/V�
7&3� LQERXQG� DFFHVV� LV� UHTXLUHG� IRU� WKH�*5$0��*5,6� DQG�JVLIWS� VHUYLFHV��:KHQ� RQO\� MRE�VXEPLVVLRQV�WKURXJK�WKH�5%�DUH�GHVLUHG�WKH�DFFHVV�WR�WKH�*5$0�DQG�*5,6�VHUYLFHV�FDQ�EHOLPLWHG�WR�LQERXQG�DFFHVV�IURP�WKH�5%��+RZHYHU�WKH�JVLIWS�VHUYLFH�ZKHQ�LQVWDOOHG�VKRXOG�EH�DYDLODEOH�WR�DOO�VLWHV�IRU�GLUHFW�DFFHVV�
���� 5(3/,&$�&$7$/2*8(�$1'�5(3/,&$�62)7:$5(��&URVV*ULG�ZLOO�XVH�WKH�*OREXV�('*�UHSOLFD�FDWDORJXH�KHQFH�WKLV�FHQWUDO�VHUYLFH�ZLOO�QHHG�WR�EH�SURYLGHG�DW�WKH�PDLQ�VLWH��7R�UHSURGXFH�D�UHDO�SURGXFWLRQ�WHVWEHG�D�5&�ZLOO�EH�SURYLGHG�IRU� HDFK� 92�� &XUUHQWO\� D� 5&� LV� DOUHDG\� XQGHU� WHVW�� 7KH� 5&� VHUYLFHV� ZLOO� EH� XVHG� E\� WKH�UHSOLFD�PLGGOHZDUH�GHVFULEHG�EHORZ�DQG E\�DSSOLFDWLRQV�WR�

x &UHDWH�QHZ�ORJLFDO�ILOH�HQWULHV�x 8SGDWH�WKH�ORJLFDO�ILOH�HQWULHV�ZLWK�QHZ�SK\VLFDO�ILOH�UHSOLFDV�x 5HPRYH�ORJLFDO�ILOH�HQWULHV�x 8SGDWH�WKH�ORJLFDO�ILOH�HQWULHV�ZLWK�WKH�UHPRYDO�RI�SK\VLFDO�ILOH�UHSOLFDV�x 6HDUFK�IRU�SK\VLFDO�ILOH�ORFDWLRQV��
7KH�5&�VHUYHU�UHTXLUHV�LQERXQG�7&3�DFFHVV�
&URVV*ULG�QHHGV�WR�GHSOR\�LQLWLDOO\�ERWK�*'03�DQG�WKH�('*�5HSOLFD�0DQDJHU�PLGGOHZDUH��7KH\� DUH� UHTXLUHG� VLQFH� WKH� ('*� 50� LV� VWLOO� EHLQJ� GHYHORSHG� DQG� WKH� UHFHQWO\� UHOHDVHG�YHUVLRQ�LV�QRW�\HW�FRPSOHWHO\�IXQFWLRQDO��)XUWKHUPRUH�WKH�QHZ�50�ZLOO�UHTXLUH�FDUHIXO�WHVWLQJ��0HDQZKLOH�*'03�ZLOO�EH�XVHG�DV�WKH�UHSOLFD�PLGGOHZDUH�
&URVV*ULG�:3��LV�DOVR�GHYHORSLQJ�D�5HSOLFD�0DQDJHU�PLGGOHZDUH�WKDW�ZLOO�FRPSOHPHQW�WKH�IXQFWLRQDOLWLHV� SURYLGHG� E\� *OREXV�'DWD*ULG� 50�� 7KH &URVV*ULG� 50� LV� DQ� DGYLVRU� IRU�VHOHFWLRQ�RI�PLJUDWLRQ�RU�UHSOLFDWLRQ�SROLF\��,WV�PDLQ�JRDO�ZLOO�EH�WR�VXJJHVW�ZKHWKHU�DQG�ZKHQ�D� FKRVHQ� GDWD� ILOH� VKRXOG� EH� UHSOLFDWHG� LQWR� WKH� ORFDO� HQYLURQPHQW� LQ� RUGHU� WR� VKRUWHQ� WKH�ZDLWLQJ� WLPH� IRU� GDWD� DYDLODELOLW\�� $ VRSKLVWLFDWHG� PHWKRG� ZLOO� EH� XVHG� WR� WDNH� WKH� ULJKW�GHFLVLRQ��,W�ZLOO�EH�EDVHG�RQ�WKH�*OREXV�('*�5HSOLFD�0DQDJHU��
7KH� &URVV*ULG� 50� ZLOO� LQWHUDFW� ZLWK� WKH� *OREXV� 0'6�� 5&�� DQG� ZLWK� WKH� &URVV*ULG� 'DWD�$FFHVV�HVWLPDWRU��WR�EH�LQVWDOOHG�LQ�HDFK�6(��VHH�QH[W�FKDSWHU��WR�REWDLQ�LQIRUPDWLRQ�DERXW�GDWD�DFFHVV�FRVW��3RUWDOV�DQG�DSSOLFDWLRQV�ZLOO�XVH�WKH�UHSOLFD�PDQDJHU��7KH�JHQHUDO�GLDJUDP�RI�WKH�FRPSRQHQWV�LQYROYHG�LV�DV�IROORZV�
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���� 6725$*(�(/(0(17$V�H[SODLQHG�LQ�WKH�VWDWH�RI�WKH�DUW�VHFWLRQ�WKH�H[LVWHQFH�RI�D VWRUDJH�HOHPHQW�LQ�HDFK�VLWH�LV�HVVHQWLDO�VLQFH�ODUJH�GDWD�ILOHV�VKRXOG�EH�NHSW�LQ�6(V�QHDU�WR�WKH�&(��7KLV�LV�DOVR�HVVHQWLDO�WR�XVH� WKH� GDWD� UHTXLUHPHQWV� VFKHGXOLQJ� IHDWXUH� RI� WKH� 5%� ZKHUH� WKH� GDWD� PXVW� ILUVW� EH�DYDLODEOH�LQ�RQH�RU�PRUH�6(V�EHIRUH�WKH�MRE�LV�VXEPLWWHG�WR�WKH�*5,6�WKURXJK�WKH�UHVRXUFH�EURNHU��(DFK�WHVW�VLWH�PXVW�PLPLF�D�SURGXFWLRQ�VLWH�FRQILJXUDWLRQ�DQG�GHSOR\�DW�OHDVW�RQH�6(��7KH� SUHVHQFH� RI� D� 6(� QHDU� HDFK� &RPSXWLQJ� (OHPHQW� LV� DOVR� RQH� H[WUHPHO\� LPSRUWDQW�DVVXPSWLRQ�WKDW�LV�PDGH�E\�WKH�5HVRXUFH�%URNHU�VFKHGXOLQJ�VRIWZDUH�
7KH� 6(� LV� EDVLFDOO\� D� V\VWHP� WKDW�PDNHV� DYDLODEOH� LWV� VWRUDJH� FDSDFLW\� WR� RWKHU� V\VWHPV�XVLQJ�VHYHUDO�SURWRFROV��,Q�WKH�IXWXUH�DOO�WKHVH�SURWRFROV�ZLOO�EH�JULG�HQDEOHG��7KLV�PHDQV�WKDW�DOO� WKH�DXWKHQWLFDWLRQ�DQG�DXWKRUL]DWLRQ�ZLOO� EH�EDVHG�RQ�JULG�FHUWLILFDWHV�DQG�QRW�RQ�81,;�XVHUQDPHV�DQG�8,'V��7RGD\�VRPH�RI�WKH�SURWRFROV�DUH�DOUHDG\�JULG�HQDEOHG��VRPH�DUH�EHLQJ�JULGLILHG� DQG� RWKHUV� DUH� EHLQJ� XVHG� ZLWK� FODVVLF� 81,;� DXWKRUL]DWLRQ�� 7KH� 6(V� VKRXOG� EH�LQVWDOOHG� DQG� FRQILJXUHG� LQ� VXFK� D� ZD\� WKDW� WKH\� FRYHU� DV� PXFK� DV� SRVVLEOH� DOO� RI� WKH�SURWRFROV�WKDW�FDQ�EH�XVHG�LQ�FRPELQDWLRQ�
&XUUHQWO\�WKH�IROORZLQJ�SURWRFROV�DUH�XVHG�DQG�VKRXOG�EH�FRQILJXUHG�

x *ULG)73�± $�JULG�HQDEOHG�)LOH�7UDQVIHU�3URWRFRO�x 5),2�± $�OLEUDU\�IRU�UHPRWH�ILOH�DFFHVV�EHLQJ�JULGLILHG�x 1)6�± 7KH�VWDQGDUG�QHWZRUN�ILOH�V\VWHP�

)LJXUH����± &URVV*ULG�50�FRPSRQHQW�GHSHQGHQFLHV
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2WKHU� GDWD� DFFHVV� FRPSRQHQWV� DUH� EHLQJ� GHYHORSHG� DQG� ZLOO� EH� DYDLODEOH� LQ� WKH� IXWXUH��QDPHO\�
x )$/%�LV�D�OLEUDU\�EHLQJ�GHYHORSHG�E\�&URVV*ULG�WR�PDNH�ORFDO�DQG�UHPRWH�ILOH�DFFHVV�HDVLHU�DQG WR�JLYH�D�SURJUDPPHU�DFFHVV�VLPLODU�WR�81,;�VWDQGDUG�,�2�IXQFWLRQV�ZLWK�DGGLWLRQDO�SDUDPHWHUV�DOORZLQJ�FRQWUROOLQJ�VRPH�VSHFLDO�JULG�IHDWXUHV�x 6ODVKJULG�E\�'DWD*ULG�LV�D�JULG�HQDEOHG�ILOH�V\VWHP�WKDW�XVHV�FRPSRQHQWV�RI�WKH�&RGD�$3,� WR� LQWHUFHSW� ,�2� V\VWHP FDOOV� DQG� SHUIRUP� DFFHVV� FRQWURO� XVLQJ� FHUWLILFDWH�GLVWLQJXLVK� QDPHV�� $� ORFDO� ILOH� V\VWHP� SURWRW\SH� EDVHG� RQ� DQ� XQGHUO\LQJ� H[W��ILOHV\VWHPV�EHHQ�GHYHORSHG��6ODVK*ULG�ZLOO�OLNHO\�HYROYH�LQWR�D�UHPRWH�ILOH�V\VWHP�x 75/)0��7DSH�5HVLGHQW�/DUJH�)LOHV��LV�D�&URVV*ULG�PLGGOHZDUH�WR�EH�LQVWDOOHG�RQ�WRS�RI�H[LVWLQJ�+60�V\VWHPV�ZLWK�WKH�REMHFWLYH�RI�LPSURYLQJ�WKH�GDWD�DFFHVV�ODWHQF\�WLPH�E\�VSOLWWLQJ�ODUJH�ILOHV�LQWR�VPDOOHU�SLHFHV�WKDW�FDQ�EH�VWDJHG�IDVWHU�

&URVVJULG�LV�DOVR�GHYHORSLQJ�WKH�PLGGOHZDUH�GHVFULEHG�EHORZ�WKDW�ZLOO�EH�LQWHJUDWHG�LQWR�WKH�6(¶V�
x $�GDWD�DFFHVV�FRVW�HVWLPDWRU�FRPSRQHQW�WKDW�ZLOO�EH�DEOH�WR�UHWXUQ�VHYHUDO�PHDVXUHV�RI� FRVW� OLNH� ODWHQF\�� DQG� EDQGZLGWK�� 7KLV� FRPSRQHQW� FDQ� EH� XVHG� E\� WKH�5HSOLFD�0DQDJHU�WR�PDNH�GHFLVLRQV�RQ�ZKLFK�VRXUFH�GDWD�ILOH WR�XVH�WR�PDNH�D�UHSOLFD�x 6XSSRUW�IRU�ORFDO�VLWH�GDWD�VWRUDJH�VWUDWHJ\�RSWLPLVDWLRQ�EDVHG�RQ�&RPSRQHQW�([SHUW�6XEV\VWHP� �&(6�� DUFKLWHFWXUH�� &(6� ZLOO� EH� UHVSRQVLEOH� IRU� FKRRVLQJ� WKH� EHVW�FRPSRQHQW��VWUDWHJ\��IRU�GDWD�RSHUDWLRQ�XVLQJ�NQRZOHGJH�UXOHV�VWRUHG� LQ�WKH�H[SHUW�V\VWHP�

7KH�QH[W�GLDJUDP�VKRZV�WKH�LQWHUDFWLRQ�EHWZHHQ�D�ORFDO�VWRUDJH�HOHPHQW��D�ZRUNHU�QRGH�LQ�WKH� VDPH� VLWH�� D� XVHU� LQWHUIDFH� DW� D� UHPRWH� VLWH� DQG� D� VHFRQG� VWRUDJH� HOHPHQW� DOVR� DW� D�UHPRWH�VLWH��*ULG)73�FDQ�EH�XVHG�LQ�DOO�WKH�ILOH�WUDQVIHU�VFHQDULRV�ZKLOH�5),2�DQG�1)6�DUH�PRUH�RULHQWHG�IRU�FRPPXQLFDWLRQ�LQVLGH�D�VLWH�/$1�

6(

6( 8,

:1
/RFDO�6LWH
5HPRWH�6LWH

5),2�*ULG)73�1)6

*ULG)73� *ULG)73�

)LJXUH����± 6(�LQWHUDFWLRQ�
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$QRWKHU� LPSRUWDQW� 6(� IHDWXUH� LV� WKH� ILOH� UHSOLFDWLRQ� DQG� V\QFKURQL]DWLRQ� WKDW� VKRXOG� EH�DFFRPSOLVKLQJ�WKURXJK�*'03�DQG�WKH�('*�5HSOLFD�0DQDJHU��7KH\�DUH�WKH�NH\�FRPSRQHQWV�RI�WKH�*ULG�VWRUDJH�HOHPHQW��%RWK�*'03�DQG�WKH�50�PDNH�XVH�RI�*ULG)73�WR�WUDQVIHU�ILOHV�EHWZHHQ�VWRUDJH�HOHPHQWV�DQG�NHHS�WKHP�LQ�V\QF�DXWRPDWLFDOO\�
7KH�IROORZLQJ�UHTXLUHPHQWV�DSSO\�WR�D�VWRUDJH�HOHPHQW�
*'03x 7&3�LQERXQG�DFFHVV�x $�*5$0�IRUN�MRE�PDQDJHU�PXVW�EH�FRQILJXUHG�x 7KH�JULGPDSILOH�PXVW�FRQWDLQ�PDSSLQJV�IRU�DOO�DOORZHG�GLVWLQJXLVK�QDPHV�x (DFK�VSHFLILF�92�DXWKRUL]DWLRQ�ILOH�PXVW�FRQWDLQ�WKH�DOORZHG�GLVWLQJXLVK�QDPHV�x ,I�SRROHG�DFFRXQWV�DUH�XVHG�WKH�JULGPDSGLU�ILOH�PXVW�EH�VKDUHG�EHWZHHQ�WKH�DOO�&(¶V��6(¶V�DQG�:1¶V�x 7KH�GLVWLQJXLVK�QDPH�RI�UHPRWH�6(¶V�PXVW�EH�UHJLVWHUHG�LQ�WKH�JULGPDSILOH�SRLQWLQJ�WR�WKH�ORFDO�DFFRXQW�JGPS�50x 7KH�JULGPDSILOH�PXVW�FRQWDLQ�PDSSLQJV�IRU�DOO�DOORZHG�GLVWLQJXLVK�QDPHV�x ,I�SRROHG�DFFRXQWV�DUH�XVHG�WKH�JULGPDSGLU�ILOH�PXVW�EH�VKDUHG�EHWZHHQ�WKH�DOO�&(¶V��6(¶V�DQG�:1¶V�5),2x 7&3�LQERXQG�DFFHVV�x 7KH�JULGPDSILOH�PXVW�FRQWDLQ�PDSSLQJV�IRU�DOO�DOORZHG�GLVWLQJXLVK�QDPHV�x ,I�SRROHG�DFFRXQWV�DUH�XVHG�WKH�JULGPDSGLU�ILOH�PXVW�EH�VKDUHG�EHWZHHQ�WKH�DOO�&(¶V��6(¶V�DQG�:1¶V�*ULG)73x 7&3�LQERXQG�DQG�RXWERXQG�DFFHVV�x 7KH�JULGPDSILOH�PXVW�FRQWDLQ�PDSSLQJV�IRU�DOO�DOORZHG�GLVWLQJXLVK�QDPHV�x ,I�SRROHG�DFFRXQWV�DUH�XVHG�WKH�JULGPDSGLU�ILOH�PXVW�EH�VKDUHG�EHWZHHQ�WKH�DOO�&(¶V��6(¶V�DQG�:1¶V�1)6x 6KRXOG�RQO\�EH�XVHG�LQVLGH�WKH�ORFDO�DUHD�QHWZRUN�x ,I�SRROHG�DFFRXQWV�DUH�XVHG�WKH�JULGPDSGLU�ILOH�PXVW�EH�VKDUHG�EHWZHHQ�WKH�DOO�&(¶V��6(¶V�DQG�:1¶V�x 81,;�XVHUQDPH�WR�8,'¶V�DQG�*,'¶V�PDSSLQJV�PXVW�EH�WKH�VDPH�EHWZHHQ�DOO�QRGHV�VKDULQJ�WKH�VDPH�ILOH�V\VWHP��6(��&(��:1��
$V�LW�FDQ�EH�VHHQ�D�6(�QHHGV�ERWK�LQERXQG�DQG�RXWERXQG�QHWZRUN�DFFHVV�WKLV�PHDQV�WKDW�D�YDOLG�IL[HG�,3�DGGUHVV�PXVW�EH�DOORFDWHG�WR�HDFK�6(��5RXWHUV�DQG�ILUHZDOOV�PXVW�EH�SURSHUO\�FRQILJXUHG�WR�DOORZ�LQERXQG�DFFHVV�WR�*'03��*5$0�DQG�*ULG)73�IURP�DQ\�,3�DGGUHVV��DQG�RXWERXQG�DFFHVV�IURP�WKH�6(�WR�DQ\�,3�DGGUHVV�
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$�VWDQGDUGL]HG�*ULG�HQDEOHG�DFFHVV�WR�GDWDEDVHV�IRU�VKRUW�OLYHG��VPDOO�DPRXQWV�RI�GDWD�DQG�PHWDGDWD�WKDW�QHHGV�WR�EH�DFFHVVLEOH�WR�PDQ\�XVHUV�DQG�DSSOLFDWLRQV�LV�FOHDUO\�D�QHFHVVLW\�IRU�PDQ\�DSSOLFDWLRQV�DQG�PLGGOHZDUH�FRPSRQHQWV��+HQFH�PLGGOHZDUH�FRPSRQHQWV�VXFK�DV�VSLWILUH� IURP� ('*� ZLOO� EH� UHTXLUHG� LQVLGH� WKH� &URVV*ULG� 6(¶V�� 7KLV� DSSURDFK� FDQ� DOVR�LQWURGXFH�SHUIRUPDQFH�EHQHILWV�VLQFH�XVXDOO\�D�FOLHQW�RQO\�QHHGV�D�UHGXFHG�VHW�RI�LQIRUPDWLRQ�LQ�D�GDWDEDVH�� WKHUHIRUH LW� LV�PXFK�PRUH�HIILFLHQW� WR�KDYH�D�GDWDEDVH�VHUYHU� LQVLGH� WKH�6(�SHUIRUPLQJ� WKH� VHDUFK� RSHUDWLRQV� DQG� SURYLGLQJ� RQO\� WKH� UHTXLUHG� VHWV� RI� LQIRUPDWLRQ� WKDQ�WUDQVIHUULQJ�WKH�HQWLUH�GDWDEDVH�WR�WKH�:1�
���� ,167$//$7,21�6(59(57KH�VRIWZDUH� LQVWDOODWLRQ�VHUYHU� WR�EH�XVHG� LQ� WKH�ILUVW�&URVV*ULG�SURGXFWLRQ�WHVWEHG�ZLOO� EH�WKH� /&)*�RQH� SDFNDJH� DV� GLVWULEXWHG� E\� ('*�� 7KLV� LV� LPSRUWDQW� WR�PDLQWDLQ� FRPSDWLELOLW\�ZLWK� WKH� ('*� PLGGOHZDUH� GLVWULEXWLRQV� DQG� IDFLOLWDWH� WKH� LQWHJUDWLRQ� SURFHVV� RI� WKH� WZR�SURGXFWLRQ�WHVWEHGV��$V�D�FRQVHTXHQFH�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG�ZLOO�WHVW�DQG�XVH�WKH�/&)*�LQVWDOODWLRQ�VRIWZDUH��
1HYHUWKHOHVV�&URVV*ULG� LV� DOVR� ORRNLQJ� LQWR� RWKHU�PHWKRGV� RI� LQVWDOODWLRQ� DQG� GHSOR\PHQW��7KH�LQVWDOODWLRQ�RI�JULG�PLGGOHZDUH�WKURXJK�/&)*�KDV�VHYHUDO�OLPLWDWLRQV��RQH�RI�WKHP�LV�WKH�QHFHVVLW\�RI�D�IXOO�UHLQVWDOODWLRQ�RI�WKH�RSHUDWLQJ�V\VWHP�IRU�HDFK�FOLHQW�LQVWDOODWLRQ��7KLV�LV�IHOW�DV�D�PDMRU�REVWDFOH�WR�WKH�GHSOR\PHQW�RI�JULG�PLGGOHZDUH�LQ�D�ZLGHU�EDVLV�VLQFH�WKH�V\VWHP�GLVNV� RI� WKH�H[LVWLQJ� IDUP�QRGHV�ZRXOG�KDYH� WR�EH�FRPSOHWHO\�HUDVHG�DQG� UHLQVWDOOHG� IURP�VFUDWFK��*ULG�PLGGOHZDUH�LQ�RUGHU�WR�EH�VXFFHVVIXO�PXVW�EH�VHHQ�DV�MXVW�RQH�PRUH�SDFNDJH�WKDW� FDQ� EH� DGGHG� WR� DOUHDG\� UXQQLQJ� V\VWHPV� ZLWKRXW� PDMRU� GLVWXUEDQFH�� &URVV*ULG� LV�VHDUFKLQJ� IRU� VROXWLRQV� WKDW� FRXOG� PDNH� WKLV� SRVVLEOH� E\� LQVWDOOLQJ� WKH� PLGGOHZDUH� LQ� RQH�V\VWHP�DQG�H[SRUWLQJ�WKH�LQVWDOODWLRQ�WR�RWKHU�H[LVWLQJ�V\VWHPV�LQ�D�VHFXUH�ZD\�WKURXJK�$)6�
7KH�ILUVW�VWHS� IRU�WKH�GHSOR\PHQW�RI�HDFK�VLWH�ZLOO�EH� WKH� LQVWDOODWLRQ�DQG�FRQILJXUDWLRQ�RI�D�/&)*�LQVWDOODWLRQ�VHUYHU�LQ�D�GHGLFDWHG�V\VWHP��/&)*�DOVR�UHTXLUHV�WKH�LQVWDOODWLRQ�RI�D�ZHE�VHUYHU� WR� H[SRUW� FOLHQW� SURILOHV�� D� '+&3� VHUYHU� IRU� QHWZRUN� ERRW� DQG� DOORFDWLRQ� RI� ,3�DGGUHVVHV�DQG�D�3;(�VHUYHU�DOVR� IRU�QHWZRUN�ERRW��7KH�'+&3�DQG�3;(�VHUYHU�VKRXOG EH�KRVWHG�LQ�WKH�V\VWHP�WKDW�DOVR�KRVWV�WKH�ZHE�VHUYHU�DQG�WKH�UHPDLQLQJ�/&)*�FRPSRQHQWV�
6RPH� DWWHQWLRQ� PXVW� EH� SXW� RQ� WKH� QHWZRUN� ERRW� FRQILJXUDWLRQ� VLQFH� '+&3� DQG� 3;(�UHTXHVWV� IURP�ORFDO�JULG�V\VWHPV�FDQ�EH�DQVZHUHG�E\�RWKHU�'+&3�VHUYHUV� LQ� WKH�QHWZRUN��DOVR�RWKHU�ZRUNVWDWLRQV�LQ�WKH�QHWZRUN�PD\�LVVXH�'+&3�UHTXHVWV�WKDW�FDQ�LQWHUIHUH�ZLWK�WKH�'+&3� VHUYHU� XVHG� WR� ERRW� WKH� JULG� V\VWHPV�� WKLV� VLWXDWLRQ� RQO\� KDSSHQV� ZKHQ� WKH� JULG�V\VWHPV�QHWZRUN�LV�VKDUHG�ZLWK�QRQ�JULG�V\VWHPV��7KLV�SUREOHP�FDQ�EH�DYRLGHG�E\�

x 8VLQJ�D�GHGLFDWHG�QHWZRUN�FRQQHFWHG� WR�D� URXWHU� LQWHUIDFH�ZLWK� WKH� URXWHU� LQWHUIDFH�FRQILJXUHG�QRW�WR�IRUZDUG�EURDGFDVWV�LQ�DQ\�RI�WKH�GLUHFWLRQV�x 5HFRQILJXUDWLRQ�RI�DOO�WKH�'+&3�VHUYHUV��7KH�/&)*�'+&3�VHUYHU�PXVW�RQO\�DQVZHU�UHTXHVWV� ZLWK� 0$&� DGGUHVVHV� EHORQJLQJ� WR� JULG� V\VWHPV�� 7KH� UHPDLQLQJ� '+&3�VHUYHUV�PXVW�QRW�DQVZHU� UHTXHVWV�ZLWK�0$&� DGGUHVVHV�EHORQJLQJ� WR�JULG� V\VWHPV��
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7KLV�DSSURDFK�PD\�QRW�EH�SRVVLEOH� LQ�VLWHV�ZKHUH� WKH�'+&3�VHUYHUV�DUH�QRW�XQGHU�FRQWURO�RI�WKH�JULG�WHVW�WHDP��x 8VLQJ� ERRW� IORSSLHV�� 7KLV� VROXWLRQ� VKRXOG� RQO\� EH� XVHG� ZKHQ� QR� RWKHU� SRVVLELOLW\�H[LVWV��7KLV�LV�D�OHVV�IOH[LEOH�DSSURDFK�WKDW�UHTXLUHV�PDQXDO�LQWHUYHQWLRQ�HDFK�WLPH�D�IXOO� UHLQVWDOODWLRQ�PXVW� EH�SHUIRUPHG��7KH� ODUJH�PDMRULW\� RI� WKH�SURGXFWLRQ�VLWHV�ZLOO�XVH� QHWZRUN� ERRW� WKHUHIRUH� WR� UHFUHDWH� D� SURGXFWLRQ� HQYLURQPHQW�� QHWZRUN� ERRW�VKRXOG�DOVR�EH�XVHG�DW�WKH�WHVW�VLWHV�
$QRWKHU�VLWXDWLRQ�WKDW�UHTXLUHV�DWWHQWLRQ� LV� WKH�QHHG�IRU�UHFRQILJXUDWLRQ�RI� WKH�'+&3�VHUYHU�RQFH� WKH� LQVWDOODWLRQ� FRPSOHWHV� DQG� EHIRUH� WKH� UHERRW� RI� WKH� FOLHQW� EHLQJ� LQVWDOOHG�� ,I� WKH�'+&3�VHUYHU�FRQILJXUDWLRQ�LV�QRW�FKDQJHG��WKH�V\VWHP�ZLOO�ERRW�DJDLQ�IURP�WKH�'+&3�VHUYHU�DQG�D UHLQVWDOODWLRQ�ZLOO�EH�WULJJHUHG��
2QH� DGGLWLRQDO� FKDUDFWHULVWLF� RI� /&)*� WKDW� FDQ� DOVR� EH� VHHQ� DV� D� OLPLWDWLRQ� LV� WKDW� DOO�PDQDJHPHQW�DFWLRQV�WR�EH�SHUIRUPHG�RQ�FOLHQW�V\VWHPV�VKRXOG�QRW�EH�GRQH�GLUHFWO\�RQ�WKH�FOLHQWV�EXW�LQVWHDG�WKURXJK�FKDQJHV�LQ�WKH�/&)*�FOLHQW�SURILOHV��,I�WKH\�DUH�SHUIRUPHG�RQ�WKH�FOLHQW� GLUHFWO\� WKH\�ZLOO� EH� UHZULWWHQ� E\� /&)*��:KHQ�PRGLILFDWLRQV�QRW� VXSSRUWHG E\�/&)*�QHHG� WR�EH�PDGH� WKH\�FDQ�EH�DFKLHYHG�HLWKHU� WKURXJK� WKH�FRS\�REMHFW� WKDW�DOORZV� WR�FRS\�FRQILJXUDWLRQ�ILOHV�IURP�WKH�VHUYHU�RU�E\�ZULWLQJ�D�/&)*�REMHFW� LQ�VKHOO�DQG�DGGLQJ� LW� WR� WKH�FOLHQW�SURILOH��7KH�QHZ�YHUVLRQ�RI�/&)*�ZLOO�VXSSRUW�HDVLHU�REMHFW�VFULSWV�LQ�3HUO�
$OWKRXJK�WKH�FRQILJXUDWLRQ�RI�/&)*�DQG� LWV�UHTXLUHG�VRIWZDUH�FDQ�EH�WHGLRXV�DQG�GLIILFXOW� LW�KDV�DOVR�DGYDQWDJHV� LQ�WKH�JULG�WHVW�HQYLURQPHQW�ZKHUH�PDQ\�V\VWHP�UHFRQILJXUDWLRQV�DQG�UHLQVWDOODWLRQV� DUH� SHUIRUPHG� IUHTXHQWO\�� 2QFH� /&)*� LV� FRUUHFWO\� FRQILJXUHG� DGGLQJ� PRUH�QRGHV� WR� WKH� ORFDO� JULG� LQIUDVWUXFWXUH� RU� FRQYHUWLQJ� V\VWHPV�EHWZHHQ� IXQFWLRQV� �H[�� IURP�D�:1�WR�D�6(��FDQ�EH�SHUIRUPHG�TXLFNO\��HDVLO\�DQG�ZLWKRXW�PDQ\�FRQILJXUDWLRQ�SUREOHPV�
���� &(57,),&$7(6��9,578$/�25*$1,=$7,216�$1'�7+(�352;<�6(59(57KH� WHVWEHG� ZLOO� XVH� WKH� FHUWLILFDWHV� LVVXHG� E\� WKH� UHFRJQL]HG� &URVV*ULG� FHUWLILFDWLRQ�DXWKRULWLHV�� 7KH� WHVW� DQG� YDOLGDWLRQ� WHVWEHG� ZLOO� QRW� LPSRVH� DQ\� QHZ� UHTXLUHPHQWV� WR�FHUWLILFDWLRQ�DXWKRULWLHV�DQG�FHUWLILFDWHV�EHLQJ� LVVXHG�EHVLGHV� WKH� UHTXLUHPHQWV� VSHFLILHG�E\�WKH�PLGGOHZDUH�EHLQJ�WHVWHG��
7KH�FHUWLILFDWHV�WKDW�ZLOO�EH�XVHG�ERWK�LQ�WKH�GHYHORSPHQW�DQG�LQ�WKH�SURGXFWLRQ�WHVWEHG�ZLOO�EH�YDOLG�ZLWKLQ�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG��+RZHYHU�WKH�GHSOR\PHQW�RI�D�WHVW�&$�QRW�YDOLG�RXWVLGH� WKH� VFRSH� RI� WKH� WHVW� DFWLYLWLHV� PLJKW� EH� QHFHVVDU\� LQ� WKH� IXWXUH� WR� VDWLVI\�H[WUDRUGLQDU\� PLGGOHZDUH� UHTXLUHPHQWV� WKDW� IRU� VRPH� UHDVRQ� FDQ� QRW� EH� VDWLVILHG� E\� WKH�SURGXFWLRQ�&$¶V�GXH�WR�SROLF\�RU�VRIWZDUH�LQFRPSDWLELOLW\��7KH�GHSOR\PHQW�RI�D�WHVW�&$�VKRXOG�RQO\�EH�XVHG�DV�D�ODVW�UHVRUW�PHDVXUH�VLQFH�WKH�GHSOR\PHQW�DQG�PDLQWHQDQFH�RI�D�&$�VKRXOG�EH�OHIW�WR�VHFXULW\�H[SHUWV�DQG�LV�QRW�LQ�WKH�VFRSH�RI�WKH�WHVW�DFWLYLWLHV�$�GHGLFDWHG�YLUWXDO�RUJDQL]DWLRQ�PXVW�EH�GHSOR\HG�IRU�WKH�WHVW�DQG�YDOLGDWLRQ�WHVWEHG��7KLV�LV�UHTXLUHG�WR�HVWDEOLVK�DQ�LQGHSHQGHQW�WHVWEHG� LQIUDVWUXFWXUH�WKDW�ZLOO�QRW�GHSHQG�RQ�VHUYLFHV�UXQQLQJ�RQ�QRQ�WHVW�VLWHV��92�LQGHSHQGHQFH�LV�LPSRUWDQW�EHFDXVH�QHZ�PLGGOHZDUH�UHOHDVHV�PD\�UHTXLUH�VHUYLFHV�IURP�WKH�92�VHUYHU�WKDW�PLJKW�QRW�EH�FRPSDWLEOH�ZLWK WKH�SURGXFWLRQ�92�
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VHUYHUV�� $OVR� D� YDOLGDWLRQ� RI� WKH� 92� VRIWZDUH� LWVHOI� ZLOO� UHTXLUH� D� IXOO� 92� UHLQVWDOODWLRQ��UHFRQILJXUDWLRQ� DQG� WHVW� WKDW� LV� QRW� FRPSDWLEOH� LQ� WHUPV� RI� VHUYLFH� GLVWXUEDQFH� ZLWK� D�SURGXFWLRQ�VHUYLFH�
7KH� 92� VHUYHU� LV� RQH� RI� WKH�PRVW� LPSRUWDQW� FHQWUDO� VHUYLFHV�� 7KH� VHFXULW\� DXWKHQWLFDWLRQ�SURFHGXUH� GHSHQGV� PXFK� RQ� WKH� FHUWLILFDWH� GLVWLQJXLVK� QDPHV� VWRUHG� LQ� WKH� 92� /'$3�GLUHFWRU\�� ,Q� SURGXFWLRQ� HQYLURQPHQWV� WKH� 92� VHUYHU� VKRXOG� EH� SROOHG� IUHTXHQWO\� E\� *ULG�V\VWHPV� UXQQLQJ�DXWKHQWLFDWLRQ�VHUYLFHV� WR� FKHFN� IRU�XSGDWHV� LQ� WKH�92�PHPEHUV� OLVW� DQG�UHIOHFW�WKRVH�FKDQJHV�LQ�WKH�ORFDO�JULGPDSILOH�GDWDEDVHV�
$Q� ('*� 92� VHUYHU� KDV� EHHQ� LQVWDOOHG� DW� /,3� DQG� LV� EHLQJ� XVHG� WR� VXSSRUW� &URVV*ULG�DFWLYLWLHV��8S�WR�NQRZ�PRVW�RI�WKH�SUREOHPV�IRXQG�DUH�UHODWHG ZLWK�WKH�GRFXPHQWDWLRQ�TXDOLW\�DQG�KDYH�EHHQ�VXFFHVVIXOO\�RYHUFRPH��7KH�H[SHULHQFH�JDLQHG�ZLWK�WKHVH�WHVWV�ZLOO�EH�XVHG�WR�FRQILJXUH�DQG�PDLQWDLQ�D�92�VHUYHU�IRU�WKH�WHVWEHG��
2QH�YLUWXDO�RUJDQL]DWLRQ�QDPHG�³FJ79´���FURVVJULG�7HVW�DQG�9DOLGDWLRQ��ZLOO�EH XVHG�IRU�WKH�DXWKHQWLFDWLRQ�RI�WKH�WHVWEHG�XVHUV���7ZR�JURXSV�ZLOO�EH�FUHDWHG�LQVLGH�WKH�92�
FJ79DOSKD )RU�PLGGOHZDUH�WHVWHUV�FJ79EHWD )RU�DSSOLFDWLRQ�XVHUV�

7KLV� LV� LQ� DFFRUGDQFH� ZLWK� WKH� &URVV*ULG� �:3�� � 0LGGOHZDUH� 7HVW� 3URFHGXUH GRFXPHQW�ZKHUH� WKH WHVW� SURFHVV� LV� GHVFULEHG� EHLQJ� GLYLGHG� LQ� WZR� SKDVHV� $OSKD� DQG� %HWD�� ,Q� WKH�$OSKD�SKDVH�WKH�PLGGOHZDUH�LV�WHVWHG�E\�D�JURXS�RI�WHDPV�FRPSRVHG�RI�:3��PHPEHUV�ZKLOH�LQ�%HWD�SKDVH�WKH�WHVWEHG�ZLOO�EH�RSHQ�WR�D�VPDOO�JURXS�RI� LQYLWHG�DSSOLFDWLRQ�GHYHORSPHQW�H[SHUWV�IURP�:3��WKDW�ZLOO�H[HUFLVH�WKH�GHSOR\HG�PLGGOHZDUH�ZLWK�WKHLU�DSSOLFDWLRQV�DQG�WHVW�SURJUDPV�� � +HQFH� WKH� FJ79DOSKD� JURXS� ZLOO� FRQWDLQ� WKH� :3�� PLGGOHZDUH� H[SHUWV� DQG�FJ79EHWD�JURXS�ZLOO�FRQWDLQ�WKH�:3��DSSOLFDWLRQV�H[SHUWV�
%RWK�JURXSV�ZLOO�EH�KRVWHG�LQ�/'$3�VHUYHUV�UXQQLQJ�LQ�WKH�VDPH�SK\VLFDO�V\VWHP�DW�/,3��7KH�92�VHUYHU�UHTXLUHV� LQERXQG�DFFHVV�WR�WKH�WZR�7&3�SRUWV�ZKHUH� WKH�WZR�92�/'$3�VHUYHUV�ZLOO� EH� OLVWHQLQJ� IRU� UHTXHVWV�� 5RXWHUV� DQG� ILUHZDOOV� PXVW� EH� FRQILJXUHG� WR� DOORZ� LQERXQG�DFFHVV�WR�WKHVH�SRUWV�IURP�DQ\�,3�DGGUHVV�
7KH�0\3UR[\�VHUYLFH�KDV�EHHQ�LQFRUSRUDWHG�LQ�WKH�*OREXV�DQG�('*�UHOHDVHV��,W�LV�UHTXLUHG�IRU�SURSHU�5%�RSHUDWLRQ�DQG�*ULG�DSSOLFDWLRQV�ZLOO�VWDUW� WR�XVH� LW��DOVR�&URVV*ULG�:3���ZLOO�GHYHORS�SRUWDOV�DQG�URDPLQJ�HQYLURQPHQWV�WKDW�ZLOO�UHTXLUH�0\3UR[\�RU�D�VLPLODU�PHFKDQLVP��7KHUHIRUH�0\3UR[\�PXVW�EH�WHVWHG�DQG�D�VHUYHU�PXVW�EH�GHSOR\HG�WR�WHVW�RWKHU�FRPSRQHQWV�UHTXLULQJ� LW�� $� 0\3UR[\� FUHGHQWLDO� UHSRVLWRU\� VHUYHU� KDV� EHHQ� GHSOR\HG� DW� /,3� DQG� ZLOO�EHFRPH�D�JOREDO�VHUYLFH�IRU�WKH�YDOLGDWLRQ�WHVWEHG�
����� 021,725,1*&URVV*ULG�LV�GHYHORSLQJ�WKHLU�RZQ�*ULG�PRQLWRULQJ�VHUYLFHV�DQG�WRROV�LQ�WKH�FRQWH[W�RI�:3��DFWLYLWLHV��7KH�LQIRUPDWLRQ�SURYLGHG�E\�WKHVH�VXEV\VWHPV�FDQ�EH�XVHG�WR�HVWDEOLVK�WKH�FXUUHQW�DQG�SDVW�VWDWH�RI�WKH�*ULG��7KH\�DUH�
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x 2&0�*��WR�JDWKHU�LQIRUPDWLRQ�IURP�XVHU�DSSOLFDWLRQV�DQG�SURYLGH�LW�WR�KLJKHU�OHYHO�VRIWZDUH�FRPSRQHQWV��W\SLFDOO\�WRROV�VXFK�DV�SHUIRUPDQFH�DQDO\VLV�RQHV�
x 6$17$�*��VSHFLILFDOO\�LQWHQGHG�WR�LQWURGXFH�LQIRUPDWLRQ�FDSWXUHG�E\�H[WHUQDO�PRQLWRULQJ�LQVWUXPHQWV�LQWR�WKH�*ULG�LQIRUPDWLRQ�V\VWHP�
x -LUR�PRQLWRULQJ��ZLOO�PRQLWRU�LQIUDVWUXFWXUH�FRPSRQHQWV�XVLQJ�-LUR�WHFKQRORJ\��-LUR�VXSSRUWV�QHWZRUN�PDQDJHPHQW�SURWRFROV�VXFK�DV�6103��WKXV�LW�VHHPV�WR�EH�DQDSSURSULDWH�DSSURDFK�WR�WKH�QHWZRUN�UHODWHG�LVVXHV�ZLWKLQ�*ULG�PRQLWRULQJ�

7KHVH�WRROV�ZLOO�EH�FRPSOHPHQWHG�DQG�FRPELQHG�ZLWK�DOUHDG\�H[LVWLQJ�WRROV��7KH�&URVV*ULG�PRQLWRULQJ� WRROV� �:3��� ZLOO� EH� XVHG� DV� VRRQ� DV� WKH\� EHFRPH� DYDLODEOH�� KRZHYHU� WKHLU�GHYHORSPHQW� DQG� WHVW� ZLOO� WDNH� WLPH� WKHUHIRUH� DQ� LQWHULP� VROXWLRQ� LV� UHTXLUHG� IRU� WKH�PRQLWRULQJ� RI� WKH�&URVV*ULG� WHVWEHGV��0HDQZKLOH� H[LVWLQJ�PRQLWRULQJ� WRROV�ZLOO� EH� XVHG� WR�YHULI\�DQG�SUHGLFW�WKH�EHKDYLRXU�RI�WKH�&URVV*ULG�WHVWEHGV�
������� $33/,&$7,21�021,725,1*&URVV*ULG�:3��LV�DOVR�GHYHORSLQJ�WRROV�DQG�EHQFKPDUNV�WKDW�KDYH�SRWHQWLDO�LQWHUHVW�DV�WHVW�DQG�YDOLGDWLRQ�WRROV��7KHVH�GHYHORSPHQWV�ZLOO�EH�IROORZHG�FORVHO\�
7DVN����� LV� GHYHORSLQJ�*�30�D� VRIWZDUH� SHUIRUPDQFH�PHDVXUHPHQW� WRRO� WKDW� HQDEOHV� WKH�XVHU�WR�RSWLPLVH WKH�SHUIRUPDQFH�RI�WKH�DSSOLFDWLRQ�ZLWK�VXSSRUW�IRU�x 0HDVXUHPHQWV� RI� YDULRXV� DVSHFWV� RI� WKH� SURJUDP�H[HFXWLRQ� RQ� WKH�*ULG� �FRPSXWDWLRQ�WLPH�� FRPPXQLFDWLRQ� WLPH�� GDWD� YROXPH�� UHVSRQVH� WLPH��� HQDEOLQJ� WKH� GHWHFWLRQ� RI�H[HFXWLRQ� ERWWOHQHFNV� E\� LQWHUSUHWLQJ� WKH� SHUIRUPDQFH� GDWD�� WKLV� SDUW� RI� *�30� WRRO� LV�UHDOL]HG�E\�3HUIRUPDQFH�0HDVXUHPHQW�&RPSRQHQW��30&�x ([WUDFWLQJ� KLJK� OHYHO� SHUIRUPDQFH� SURSHUWLHV� �ORDG� LPEDODQFH�� DSSOLFDWLRQ� VSHFLILF�PHWULFV��RI�DQ�DSSOLFDWLRQ�ZLWK�DQ�DXWRPDWLF�WRRO�� WKLV� LV�WKH�WDVN�RI�+LJK�/HYHO�$QDO\VLV�&RPSRQHQW��+/$&��x 3UHGLFWLRQ�RI�KRZ�DQ�DSSOLFDWLRQ�ZLOO�EHKDYH�XQGHU�FHUWDLQ�FRQGLWLRQV�DQG�SDUDPHWHUV�ZLWK�D� WRRO� EDVHG� RQ� DQDO\WLFDO� PRGHO�� WKLV� ZRUN� LV� SHUIRUPHG� E\� 3HUIRUPDQFH� 3UHGLFWLRQ�&RPSRQHQW��33&�x 9LVXDOL]DWLRQ�RI�SHUIRUPDQFH�PHDVXUHPHQWV�LV�WKURXJK�D�9LVXDOL]DWLRQ�&RPSRQHQW��9&�
7KH� *�30 KDV� DOVR� SRWHQWLDO� DV� D� PLGGOHZDUH� SHUIRUPDQFH� HYDOXDWLRQ� WRRO� VLQFH� DQ�DSSOLFDWLRQ� RU� WHVW� SURJUDP� SURSHUO\� LQVWUXPHQWHG� ZLWK� 30&� FDQ� EH� XVHG� WR� H[WUDFW�SHUIRUPDQFH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�H[HFXWLRQ�RI�PLGGOHZDUH�LQWHQVLYH�WDVNV��
7DVN�����LV�HVWDEOLVKLQJ�D�VHW�RI�SHUIRUPDQFH�PHWULFV�WR�GHVFULEH�WKH�SHUIRUPDQFH�FDSDFLW\�RI�*ULG� FRQILJXUDWLRQV� DQG� DSSOLFDWLRQV� DQG� DW� WKH� VDPH� WLPH� ZLOO� GHYHORS� D� VXLWH� RI� *ULG�EHQFKPDUNV�WKDW�DUH�W\SLFDO�RI�*ULG�ZRUNORDGV��7KHVH�EHQFKPDUNV�ZLOO�EH�XVHG�WR�HVWLPDWH�WKH� YDOXHV� RI� SHUIRUPDQFH� PHWULFV� IRU� GLIIHUHQW� *ULG� FRQILJXUDWLRQV�� WR� LGHQWLI\� LPSRUWDQW�IDFWRUV�WKDW�DIIHFW�HQG�WR�HQG�DSSOLFDWLRQ�SHUIRUPDQFH��DQG�WR�SURYLGH�DSSOLFDWLRQ�GHYHORSHUV�ZLWK�WKH�LQLWLDO�HVWLPDWHV�RI�H[SHFWHG�DSSOLFDWLRQ�SHUIRUPDQFH�
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)RXU� FODVVHV RI� EHQFKPDUNV� ZLOO� EH� GHYHORSHG�� *HQHULF� NHUQHO�� DSSOLFDWLRQ� NHUQHO��PLGGOHZDUH� DQG�PLFUR� EHQFKPDUNV� FRYHULQJ� DOO� WKH� OD\HUV� RI� WKH�*ULG� DUFKLWHFWXUH�� 7KHVH�EHQFKPDUNV� FDQ� EH� XVHG� WR� HYDOXDWH� WKH� SHUIRUPDQFH� RI� WKH� ZKROH� *ULG� LQIUDVWUXFWXUH�GHSOR\HG� LQ� WKH� WHVW�DQG�YHULILFDWLRQ� WHVWEHG�DOORZLQJ�GHWHFWLRQ�RI�SHUIRUPDQFH�ERWWOHQHFNV�SULRU�WR�WKH�GHSOR\PHQW�LQ�WKH�SURGXFWLRQ�WHVWEHG�
������� 7(67%('�021,725,1*0RQLWRULQJ�LV�QRW�WKH�PLVVLRQ�RI�&URVV*ULG�7DVN������LQ�WKLV�VHQVH�7DVN�����ZLOO�EH�PRVWO\�D�FRQVXPHU� RI� FRPPRQ� PRQLWRULQJ� VHUYLFHV�� WRROV� DUH� SURYLGHG� HOVHZKHUH�� +RZHYHU� WKH�FRPSOH[LW\� RI� WKH� WHVWLQJ� DFWLYLWLHV� DQG� WKH� YRODWLOH� QDWXUH� RI� WKH� WHVWEHG� FRQILJXUDWLRQ�ZLOO�UHTXLUH�VRPH�VSHFLILF�PRQLWRULQJ��
7KH� LQVWDOODWLRQ�DQG�FRQILJXUDWLRQ�RI�*ULG�PLGGOHZDUH� LV D� WLPH�FRQVXPLQJ�DQG�HUURU�SURQH�WDVN�� VLQFH� PLGGOHZDUH� WHVW� DQG� YDOLGDWLRQ� ZLOO� UHTXLUH� IUHTXHQW� LQVWDOODWLRQV� ZLWK� GLIIHUHQW�FRQILJXUDWLRQV�� LW� LV�HVVHQWLDO� WR�DFKLHYH�FRUUHFW�PLGGOHZDUH�DQG�VLWH�FRQILJXUDWLRQV�TXLFNO\��7HVW�DQG�YDOLGDWLRQ�DFWLYLWLHV�ZLOO�UHTXLUH�DGGLWLRQDO�IXQFWLRQDOLWLHV�WKDW�JR�EH\RQG�PRQLWRULQJ��WKH\�DUH� UHTXLUHG� WR�DXWRPDWLFDOO\� YHULI\� WKH�FRUUHFW� FRQILJXUDWLRQ�RI�HDFK�VLWH�DQG�SHUIRUP�WHVWV� LQ�*ULG�VHUYLFHV�DW�HDFK�VLWH�DQG�DFURVV�VLWHV��5HGXFLQJ�WKH�DPRXQW�RI� WLPH�VSHQW�RQ�DFKLHYLQJ� D� FRUUHFW� VLWH� FRQILJXUDWLRQ� ZLOO� SURYLGH� PRUH� WLPH� IRU� WKH� DFWXDO� WHVW� RI� QHZ�FRPSRQHQWV�DQG�IHDWXUHV��,Q�WKH�IXWXUH�WKHVH�DXWRPDWLF�WHVW�SURJUDPV�FDQ�SHUIRUP�PDQ\�RI�WKH�UHTXLUHG�VWHSV�IRU�WKH�PLGGOHZDUH�YDOLGDWLRQ�)RU� WKH�&URVV*ULG� WHVW�DQG�YDOLGDWLRQ� WHVWEHG�D�PRQLWRULQJ�V\VWHP�FDSDEOH�RI�YHULI\LQJ�QRW�RQO\�WKH�DYDLODELOLW\�RI�WKH�*ULG�VHUYLFHV�EXW�DOVR�WKHLU�SURSHU�EHKDYLRXU�LV�EHLQJ�VWXGLHG�LQ�WKH�FRQWH[W�RI�WKH�:3��QHWZRUN�PRQLWRULQJ�DQG�WHVW�DFWLYLWLHV��
7HVWV�DQG�GLDJQRVWLFV�ZLOO�EH�GHYHORSHG�RU�HQKDQFHG�WR�YHULI\�ERWK�WKH�FRUUHFW�EHKDYLRXU�RI�WKH�PLGGOHZDUH�DQG�WKH�V\VWHP�FRQILJXUDWLRQ��7KHVH�WHVWV�ZLOO�EH�FRQVROLGDWHG�LQWR�D�WRRO�WKDW�ZLOO�VKRZ� IRU�HDFK�VLWH�D�FRPSOHWH� UHSRUW�RI�DOO�V\VWHPV��&(��6(��:1��5%��5&�� ,,��8,��DQG�VHUYLFHV�LQFOXGLQJ�

x 6HUYLFH� UHDFKDELOLW\� PRQLWRULQJ� E\� HVWDEOLVKLQJ� 7&3� FRQQHFWLRQV� WR� GHWHFW� EDVLF�QHWZRUN�RU�V\VWHP�FRQILJXUDWLRQ�SUREOHPV��
x 6HUYLFH�EHKDYLRXU�PRQLWRULQJ�E\�H[HUFLVLQJ�HDFK�VHUYLFH�ZLWK�D�VHW�RI�WHVWV�FRYHULQJ�DOO�WKH�VHUYLFH�IXQFWLRQDOLW\�
x 6\VWHP� FRQILJXUDWLRQ�PRQLWRULQJ� E\� YHULI\LQJ� LQIRUPDWLRQ� UHWULHYHG� IURP� WKH� VHUYLFH�EHLQJ�WHVWHG�RU�REWDLQHG�E\�VXEPLWWLQJ�SUREH�MREV�WR�WKH�&(V�DQG�6(V�

7KHVH�PRQLWRULQJ� WRROV� ZLOO� EH� VWDUWHG� DQG� FRQWUROOHG� IURP� FHQWUDO� PRQLWRULQJ� VHUYHUV�� QR�VSHFLDO�VRIWZDUH�VKRXOG�EH�UHTXLUHG�RQ�WKH�V\VWHPV�EHLQJ�PRQLWRUHG�
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$� WRRO� WR� LQWHJUDWH� WKHVH� WHVWV�� FRQWURO� WKHLU� VFKHGXOLQJ� DQG� SXEOLVK� WKH� UHVXOWV� ZLOO� EH�UHTXLUHG��0DS&HQWHU� IURP�'DWD*ULG�PLJKW�EH�XSJUDGHG� WR�VXSSRUW� WKHVH�QHZ� IHDWXUHV��EXW�DOVR�RWKHU�WRROV�VXFK�DV�1DJLRV�ZLOO�EH�HYDOXDWHG��
������� 1(7:25.�021,725,1*7KH�QHWZRUN�OD\HU�SURWRFRO�XVHG�E\�WKH�PLGGOHZDUH�WR�EH�GHSOR\HG�LV�WKH�,3�SURWRFRO�DQG�LQ�PRVW�FDVHV�WKH�DFDGHPLF�UHVHDUFK�QHWZRUNV�ZLOO�SURYLGH�WKH�QHWZRUN�SDWKV�EHWZHHQ�WHVWEHG�VLWHV�� 7KLV� PHDQV� WKDW� &URVV*ULG� FDQ� XVH� H[LVWLQJ� ,QWHUQHW� QHWZRUN� PRQLWRULQJ� DQG�GHEXJJLQJ�WRROV�ZLWKRXW�PDQ\�FKDQJHV��
+RZHYHU�&URVV*ULG�DSSOLFDWLRQV�KDYH�UHTXLUHPHQWV�RQ�KLJK�EDQGZLGWK�DQG�ORZ�GHOD\�GXH�WR�WKH�ODUJH�DPRXQWV�RI�GDWD�WKDW�QHHG�WR�EH�WUDQVIHUUHG�DQG�WR�WKH�LQWHUDFWLYH�DQG�GLVWULEXWHG�QDWXUH�RI�WKH�DSSOLFDWLRQV��7KLV�PHDQV�WKDW�URXWLQJ�GHYLFHV�DORQJ�WKH�QHWZRUN�SDWKV�QHHG�WR�EH� RSWLPLVHG� WR� PD[LPLVH� GDWD� WUDQVIHU� WKURXJKSXW� ZLWKRXW� VDFULILFLQJ� WKH� LQWHUDFWLYH�UHVSRQVH� RI� WKH� DSSOLFDWLRQV�� DQG� DW� WKH� VDPH� WLPH� FDUHIXOO\� PRQLWRUHG� WR� YHULI\� WKH�FRUUHFWQHVV�RI�WKH�FRQILJXUDWLRQV��$OVR�WKH�EHKDYLRXU�RI�WKH�QHWZRUN�SDWKV�PD\�KDYH�D�ODUJH�LQIOXHQFH� LQ� WHVWV� SHUIRUPHG� DFURVV� VLWHV�� )RU� LQVWDQFH� YHU\� VPDOO� SDFNHW� ORVVHV� KDYH�H[WUHPHO\�QHJDWLYH�HIIHFWV�LQ�7&3�GDWD�WUDQVIHUV�RYHU�KLJK�EDQGZLGWK�ORQJ�GLVWDQFH�QHWZRUN�SDWKV��7KHVH�DSSOLFDWLRQV�PD\�UHTXLUH�WUDIILF�SULRULWLVDWLRQ�WKURXJK�4R6�PHFKDQLVPV�LQ�ZKLFK�FDVH� QHZ� SDUDPHWHUV� VXFK� DV� WKH� OHQJWK� RI� WKH� URXWHU� TXHXHV� IRU� HDFK� WUDIILF� FODVV� DQG�SDFNHW�GURSV�PLJKW�QHHG�WR�EH�PRQLWRUHG�
0DQ\ RI�WKH�WHVW�DFWLYLWLHV�UHTXLULQJ�KLJK�EDQGZLGWK�DQG�ORZ�GHOD\�FDQ�EH�VFKHGXOHG�RQ�VLWHV�ZLWK�JRRG�QHWZRUN�FRQQHFWLYLW\��1HWZRUN�PRQLWRULQJ� LQIRUPDWLRQ�FDQ�EH�XVHG� WR�FKRRVH�WKH�VLWHV� DQG� WKH� FRUUHFW� PRPHQW� WR� SHUIRUP� WKH� WHVWV�� WKXV� DYRLGLQJ� FROOLVLRQV� ZLWK� RWKHU�DFWLYLWLHV� FRQVXPLQJ� EDQGZLGWK� RYHU� WKH� VDPH� QHWZRUN� SDWKV�� $OVR� WKH� REMHFWLYH� RI� WKH�WHVWEHG� LV� WR� WHVW� DQG� YDOLGDWH� WKH�PLGGOHZDUH� LQFOXGLQJ� DQ\� QHWZRUN�PRQLWRULQJ� WRROV� WKDW�PD\�EH�LQFOXGHG�LQ�PLGGOHZDUH�UHOHDVHV�
7ZR�VWUDWHJLHV�DUH�IRUHVHHQ�x ,QWHJUDWH�WKH�WHVWEHG�QHWZRUN�PRQLWRULQJ�LQWR�D� ODUJHU�&URVV*ULG�QHWZRUN�PRQLWRULQJ�LQIUDVWUXFWXUH� FDSDEOH� RI� SURYLGLQJ� WKH� PHWULFV� UHTXLUHG� E\� WKH� WHVW� DQG� YDOLGDWLRQ�DFWLYLWLHV�x 'HSOR\�DQ�LQGHSHQGHQW�WHVW�DQG�YDOLGDWLRQ�QHWZRUN�PRQLWRULQJ�
7KH� ILUVW� DSSURDFK� KDV� WKH� DGYDQWDJH� RI� UHGXFLQJ� WKH�PRQLWRULQJ� HIIRUW� LQ� WKH� SURMHFW� DQG�FRPELQHV�LW�LQWR�D�VLQJOH�LQWHJUDWHG�QHWZRUN�PRQLWRULQJ�LQIUDVWUXFWXUH��7KH�VHFRQG�DSSURDFK�KDV� WKH� DGYDQWDJH� RI� DGGLQJ�PRUH� IOH[LELOLW\� QDPHO\� WR� WHVW� DQG� YDOLGDWH� QHZ� RU�PRGLILHG�PRQLWRULQJ�WRROV�LQ�DFFRUGDQFH�ZLWK�WKH�WHVW�DQG�YDOLGDWLRQ�REMHFWLYHV��7KHUHIRUH�WKH�VHFRQG�DSSURDFK�ZLOO�EH�UHTXLUHG�ZKLOH�D�&URVV*ULG�PRQLWRULQJ�LQIUDVWUXFWXUH�LV�QRW�LQ�SODFH�DQG�DOVR�WR� WHVW� WKH� WRROV� LQLWLDOO\� DQG� ODWHU�ZKHQ� WHVWLQJ�QHZ� UHOHDVHV��+DYLQJ�PRQLWRULQJ�GDWD�ERWK�IURP� WKH� &URVV*ULG�PRQLWRULQJ� DQG� IURP�PRQLWRULQJ� WRROV� EHLQJ� WHVWHG� ZLOO� EH� DOVR� KLJKO\�YDOXDEOH�WR�YHULI\�WKH�EHKDYLRXU�RI�WKH�WRROV�EHLQJ�WHVWHG�
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)RU�WKH�LQLWLDO�WHVW�SXUSRVHV�3LQJHU�DQG�,SHUI�ZLOO�EH�GHSOR\HG��WKH\�VHHP�WR�KDYH�WKH�UHTXLUHG�IXQFWLRQDOLWLHV�QDPHO\�WKH�PHDVXUH�URXQG�WULS�WLPH��SDFNHW�ORVV�DQG�UHVSRQVH�WLPH�YDULDWLRQ�E\� XVLQJ� ,&03� SDFNHWV� DQG� 7&3� EDQGZLGWK�� GHOD\�� MLWWHU� DQG� GDWDJUDP� ORVV�� 7KHUH� LV�GLVFXVVLRQ�RQ�ZKHWKHU�PRQLWRULQJ�XVLQJ�,&03�SDFNHWV� LV�FDSDEOH�RI�FDSWXUH�DFFXUDWHO\� WKH�EHKDYLRXU�RI�D�QHWZRUN�SDWK��GXH�WR�WKH�,&03�UDWH�OLPLWLQJ�DQG�SULRULWLVDWLRQ�SROLFLHV�WKDW�DUH�RIWHQ� LPSOHPHQWHG� LQ� URXWHUV��+RZHYHU� FRPSDULVRQV� EHWZHHQ�3LQJHU� DQG� RWKHU� QRQ�,&03�EDVHG�PRQLWRULQJ�WRROV�KDYH�QRW�\HW�VKRZQ�DQ\�PDMRU UHVXOW�GLYHUJHQFH�WKHUHIRUH�3LQJHU�ZLOO�EH�WKH�ILUVW�PRQLWRULQJ�WRRO�WR�EH�GHSOR\HG��
7KHVH� PRQLWRULQJ� WRROV� PXVW� EH� LQVWDOOHG� LQ� D� GHGLFDWHG� V\VWHP� ZLWK� HQRXJK� SURFHVVLQJ�FDSDFLW\� DW� HDFK� WHVWEHG� VLWH�� WKLV� LV� QHFHVVDU\� WR� REWDLQ� FRUUHFW� PHDVXUHV� VLQFH� RWKHU�SURFHVVHV� UXQQLQJ� LQ� WKH�V\VWHP� FDQ� KDYH� D� QHJDWLYH� HIIHFW� RYHU� WKH� WLPH�PHDVXUHPHQWV�KHQFH�PDNLQJ� WKH� QHWZRUN�PRQLWRULQJ� GDWD� XVHOHVV�� ,Q� WKLV� FDVH� WKH�PHDVXUHV�ZRXOG� QRW�UHIOHFW�WKH�UHDO�QHWZRUN�SDWK�EHKDYLRXU�EXW�WKH�HQG�WR�HQG�EHKDYLRXU�EHWZHHQ�WKH�PRQLWRULQJ�VRXUFH�DQG�WDUJHW�V\VWHPV��$QRWKHU�UHODWHG�UHTXLUHPHQW�LV�WKDW�WKH�PRQLWRULQJ�V\VWHP�VKRXOG�EH�QHDU�WR�WKH�URXWHU�FRQQHFWLQJ�WKH�VLWH�WR�WKH�VHUYLFH�SURYLGHU�
'DWD*ULG�KDV�DOVR�DGRSW�3LQJHU�DQG�,SHUI�DV�PRQLWRULQJ�WRROV��IRU�&URVV*ULG�WKLV�FKRLFH�KDV�WKH�DGYDQWDJH�RI�ERWK�WRROV�EHLQJ�DYDLODEOH�KDV�530V�LQ�WKH�('*�PLGGOHZDUH�UHOHDVHV��7KH�('*�3LQJHU�DQG�,SHUI�KDYH�EHHQ�PRGLILHG� WR� IHWFK�FRQILJXUDWLRQ� LQIRUPDWLRQ�IURP�D�FHQWUDO�VHUYHU� DQG� SXEOLVK� WKH� PRQLWRULQJ� UHVXOWV� LQWR� WKH� 0'6� LQIRUPDWLRQ� WUHH�� $� FHQWUDO�FRQILJXUDWLRQ�ZHE�VHUYHU�ZLOO�EH�UHTXLUHG�WR�SURYLGH�WKH�QHFHVVDU\�FRQILJXUDWLRQ�LQIRUPDWLRQ�
����� 1(7:25.�,1)5$6758&785(7KH�QHWZRUN�LQIUDVWUXFWXUH�IRU�WKH�&URVV*ULG�WHVW�DQG�YDOLGDWLRQ�WHVWEHG�ZLOO�EH�EDVHG�RQ�WKH�,QWHUQHW�ZLWK�QDWLRQDO�QHWZRUN�FRQQHFWLYLW\�EHLQJ�SURYLGHG�E\�WKH�QDWLRQDO�UHVHDUFK�QHWZRUNV��15(1V�� DQG� LQWHUQDWLRQDO� FRQQHFWLYLW\� EHLQJ� SURYLGHG� E\� WKH� PXOWL�JLJDELW� SDQ�(XURSHDQ�QHWZRUN�EDFNERQH�*HDQW��
&RQWDFWV� KDYH�DOUHDG\�EHHQ�HVWDEOLVKHG�EHWZHHQ� WKH�&URVV*ULG� SDUWQHUV� DQG� WKH�QDWLRQDO�UHVHDUFK�QHWZRUNV� LQ� WKH�FRQWH[W�RI� WKH�:3��� WHVWEHG� VHWXS�DFWLYLWLHV��&ORVH� FROODERUDWLRQ�ZLWK�WKH�15(1¶V�ZLOO�EH�LPSRUWDQW�IRU�WKH�SURYLVLRQLQJ�RI�QHWZRUN�EDQGZLGWK�DQG�VHUYLFHV��,Q�VRPH� FDVHV� FROODERUDWLRQ� LQ� WKH� HYDOXDWLRQ� RI� WHFKQRORJLHV� RI PXWXDO� LQWHUHVW� KDV� DOUHDG\�EHHQ�HVWDEOLVKHG�
7KH�HVWDEOLVKPHQW�RI�FRQWDFWV�ZLWK�*HDQW�ZLOO�DOVR�EH�LPSRUWDQW�IRU�WKH�SURYLVLRQLQJ�RI�VSHFLDO�QHWZRUN�UHTXLUHPHQWV��)RXU�*HDQW�SRLQWV�RI�SUHVHQFH�ZLOO�EH�XVHG�WKH\�DUH�PDUNHG�LQ�JUHHQ�GDVKHG�FLUFOHV�LQ�WKH�QH[W�GLDJUDP�
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$V� WKH�PDS�VKRZV�WKH� WHVW� VLWHV�DUH� ORFDWHG� LQ�FRXQWULHV�GLVWDQW� IURP�FHQWUDO�(XURSH��7KLV�KDV� WKH� GLVDGYDQWDJH� RI� QRW� EHLQJ� DEOH� WR� WDNH� SURILW� RI� WKH� FRUH� KLJK� EDQGZLGWK� OLQNV��KRZHYHU�WKLV�LV�QRW�VHHQ�DV�D�PDMRU�SUREOHP�IRU�WHVWLQJ�DFWLYLWLHV�VLQFH�HQRXJK�EDQGZLGWK�LV�DYDLODEOH� LQ� DOO� LQYROYHG� FRXQWULHV� DQG�PRVW� RI� WKH� PLGGOHZDUH� WHVWV� ZLOO� QRW� UHTXLUH� KLJK�EDQGZLGWK��0RVW�WHVWV�ZLOO�EH�FHQWUHG�RQ�YHULI\LQJ�PLGGOHZDUH�IXQFWLRQDOLW\�QRW�SHUIRUPDQFH�WKHUHIRUH� WKH\� ZLOO� QRW� KDYH� DQ\� VSHFLDO� EDQGZLGWK� UHTXLUHPHQWV�� 'HWDLOHG� PLGGOHZDUH�SHUIRUPDQFH�ZLOO�EH�HYDOXDWHG�LQ�WKH�SURGXFWLRQ�WHVWEHG�ZKLOH�XVLQJ�DSSOLFDWLRQV��(YHQ�VR�WKH�YDOLGDWLRQ�WHVWEHG�FDQ�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�DERXW�H[SHFWHG�PLGGOHZDUH�SHUIRUPDQFH�DOORZLQJ�HDUO\�GHWHFWLRQ�RI�ERWWOHQHFNV�EHIRUH�GHSOR\PHQW�LQ�WKH�SURGXFWLRQ�WHVWEHG�0RVW� RI� WKH� QHWZRUN� WHVWLQJ� DQG� RSWLPLVDWLRQ� VHHPV� WR� EH� FRQFHQWUDWHG� QRZDGD\V�RQ� WKH�KLJK� EDQGZLGWK� FRUH� RI� WKH�*HDQW� QHWZRUN�� 7KLV� LV� WKH� FDVH� RI� 'DWD*ULG�:3��ZKHUH� WKH�HPSKDVLV� KDV�EHHQ�SXW� RQ� WKH�KLJK�EDQGZLGWK� SDWKV�EHWZHHQ� WLHU���+LJK�(QHUJ\�3K\VLFV�ODERUDWRULHV�KRVWLQJ�ODUJH�GDWD�VWRUHV��1HYHUWKHOHVV�WKH�ORZHU�EDQGZLGWK�QHWZRUN�SDWKV�DUH�H[WUHPHO\�LPSRUWDQW�WR�HQVXUH�WUXH�KLJK�TXDOLW\�SDQ�(XURSHDQ�FRQQHFWLYLW\�DQG�DOORZ�WKH�JULG�WR�WDNH�DGYDQWDJH�RI�WKH�FRPSXWLQJ�UHVRXUFHV�GLVWULEXWHG�DFURVV�DOO�(XURSHDQ�FRXQWULHV��7KH�

)LJXUH����± *HDQW�QHWZRUN�PDS�RQ�)HEUXDU\�����
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FKRVHQ� WRSRORJ\� KDV� DOVR� WKH� DGYDQWDJH� RI� DOORZLQJ� WKH� H[SORUDWLRQ� RI� WKH� HIIHFWV� RI�JHRJUDSKLFDO�GLVWDQFH�RYHU�WKH�PLGGOHZDUH�DQG�DSSOLFDWLRQV��
7KH� QH[W� WDEOH� VKRZV� WKH� IRUHVHHQ� EDQGZLGWK� UHTXLUHPHQWV� IRU� /+&� FRPSXWHU� FHQWUHV�LQYROYHG�LQ�RQH�H[SHULPHQW�LQ������
)URP 7R %DQGZLGWK7LHU�� 7LHU�� �����0ESV7LHU�� 7LHU�� ����0ESV7LHU�� 7LHU�� ����WR����0ESV
,Q�WKH�UHDO�ZRUOG�RQO\�D�IHZ�ODUJH�UHVHDUFK�ODERUDWRULHV�DQG�FRPSDQLHV�ZLOO�HQMR\�WKH�EHQHILWV�RI� JULG� FRPSXWLQJ� RYHU� KLJK� EDQGZLGWK� SDWKV�� PRVW� ZLOO� XVH� JULG� FRPSXWLQJ� RYHU� ORZ� RU�PHGLXP�EDQGZLGWK�SDWKV��(YHQ�LQ�+LJK�(QHUJ\�3K\VLFV�PRVW�RI�WKH�FRPSXWLQJ�UHVRXUFHV�ZLOO�EH�KRVWHG�DW� WLHU���DQG���FHQWUHV��+HQFH� WHVWLQJ� WKH�EHKDYLRXU�RI� WKH�PLGGOHZDUH� LQ� WKHVH�FRQGLWLRQV�ZLOO�EH�DOVR�LPSRUWDQW�
7KH�EDQGZLGWK�DYDLODEOH�DW�HDFK�WHVW�VLWH�LV�VXPPDUL]HG�LQ�WKH�WDEOH�EHORZ�
,QVWLWXWH &RXQWU\ *HDQW�EDQGZLGWK 6LWH�EDQGZLGWK'HPRNULWRV *UHHFH ����0ELWV�V ���0ELWV�V/,3 3RUWXJDO ����0ELW�V 8S�WR���0ELW�V&\IURQHW 3RODQG ���*ELWV�V ���0ELW�V&6,& 6SDLQ ���*ELW�V ����0ELW�V
7KH�IROORZLQJ�WDEOH�VKRZV�D�JRRG�FRPELQDWLRQ�RI�FRXQWULHV�ZLWK� ORZ�DQG�PHGLXP�EDQGZLGWK�FRYHULQJ�ZHOO�WKH�VHYHUDO�VSHFLDO�QHWZRUN�VFHQDULRV�WKDW�VRPH�WHVWV PD\�UHTXLUH�
7HVW�UHTXLUHPHQWV &RXQWULHV+LJK�EDQGZLGWK 6SDLQ�± 3RODQG/RZ�GHOD\ 3RUWXJDO�± 6SDLQ+LJK�GHOD\ 3RUWXJDO�± 3RODQG��3RUWXJDO�± *UHHFH
+LJK�EDQGZLGWK�LV�PRVWO\�LPSRUWDQW�WR�WHVW�GDWD�DFFHVV��ILOH�WUDQVIHU�DQG�UHSOLFDWLRQ��ZKLOH�ORZ�DQG� KLJK� GHOD\V� ZLOO� EH� LPSRUWDQW� WR� WHVW� IHDWXUHV� UHODWHG� ZLWK� LQWHUDFWLYH� DQG� SDUDOOHO�DSSOLFDWLRQV�VXSSRUW�XQGHU�GLIIHUHQW�QHWZRUN�FRQGLWLRQV�
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