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+RZ�*,6�7HFKQRORJ\�&DQ�$QVZHU�,QIRUPDWLRQ�1HHGV

RQ�$JULFXOWXUDO�1HZ�2SHQ�0DUNHWV

0DULH�&KULVWLQH�'HOXFT

'DPLHQ�/HSRXWUH

*(26<6��5DPRQYLOOH��)UDQFH

$%675$&7���*RYHUQPHQWV�UHTXLUH�HIILFLHQW�LQIRUPDWLRQ�DQG�IRUHFDVW�V\VWHPV�WR�PDQDJH�IRRG�DQG�DJULFXOWXUH�SROLFLHV���1HZ

JHRVSDWLDO�LQIRUPDWLRQ�WHFKQRORJ\�FDQ�KHOS�LPSURYH�WKHVH�V\VWHPV���7KH�&URS�,QIRUPDWLRQ�6\VWHP��&,6��RI�WKH�*RYHUQPHQW�RI

5RPDQLD��DQG�WKH�$JULFXOWXUDO�/DQG�,QIRUPDWLRQ�6\VWHP��$/,6��RI�WKH�*RYHUQPHQW�RI�(J\SW�DUH�WZR�H[DPSOHV�JLYHQ�ZKHUH�WKLV

WHFKQRORJ\�KDV�EHHQ�LPSOHPHQWHG���$�WRRO�QDPHG�&5,66��&5RS�,QIRUPDWLRQ�6\VWHP�DQG�6WDWLVWLFV��ZKLFK�KDV�EHHQ�GHYHORSHG�E\

*(26<6�LQ�RUGHU�WR�PHHW�WKH�VSHFLDO�GHPDQGV�IRU�RSHUDWLRQDO�DJULFXOWXUDO�LQIRUPDWLRQ�V\VWHPV�LV�GHVFULEHG�

�� ,QWURGXFWLRQ

*RYHUQPHQWV�FDQ�RQO\�PDQDJH�IRRG�DQG�DJULFXOWXUH�LI�WKH\�KDYH�DQ�HIILFLHQW�LQIRUPDWLRQ�DQG�IRUHFDVW

V\VWHP���7KLV�LV�SDUWLFXODUO\�WUXH�IRU�JRYHUQPHQWV�WKDW�DUH�HQWHULQJ�WKH�IUHH�PDUNHW�HFRQRP\�DQG�WKDW

SUHYLRXVO\�KDG�QRQ�DGDSWHG�HQXPHUDWLYH�PHWKRGV�RU�ELDVHG�VWDWLVWLFV���7KH�WUDQVLWLRQ�IURP�D�FHQWUDOL]HG

HFRQRP\�WR�DQ�RSHQ�PDUNHW�LV�D�ORQJ�DQG�GHOLFDWH�WDVN�ZKLFK�UHTXLUHV�VWUXFWXUDO��RUJDQL]DWLRQDO�DQG

WHFKQLFDO�FKDQJHV�

1HZ�JHRVSDWLDO�LQIRUPDWLRQ�WHFKQRORJ\�FDQ�KHOS�WKHP�PRYH�IRUZDUG�PRUH�HDVLO\�DQG�IDVWHU���(IILFLHQW

V\VWHPV�PDNLQJ�XVH�RI�*,6��5HPRWH�6HQVLQJ�DQG�5'%06�KDYH�EHHQ�VHW�XS���7KH�DSSURDFK�LV�IXOO\

RSHUDWLRQDO��EDVHG�RQ�FRPPLWPHQWV�XSRQ�UHVXOWV�DQG�UHVSHFWLQJ�WLPH�FRQVWUDLQWV���$JULFXOWXUDO

LQIRUPDWLRQ�FDQ�EH�SURGXFHG�VWDUWLQJ�WKH�ILUVW�\HDU�

7KH�V\VWHPV�DUH�FRQFHLYHG�DFFRUGLQJ�WR�D�QRQ�GHVWUXFWLYH�DSSURDFK��EDVHG�DV�PXFK�DV�SRVVLEOH�RQ�WKH

LQWHJUDWLRQ�RI�H[LVWLQJ�RUJDQL]DWLRQ�DQG�VNLOOV��DQG�DFFRUGLQJ�WR�WKH�EXGJHW�RI�WKH�FRXQWU\���7KH�XVH�RI

WKHVH�WHFKQRORJLHV�DOORZV�WKH�VHWWLQJ�XS�DQG�PDLQWHQDQFH�RI�DQ�DUHD�IUDPH�VDPSOLQJ�GHVLJQ�DW�D

UHDVRQDEOH�FRVW���$OO�WKH�GDWD�FROOHFWLRQ�DQG�LQIRUPDWLRQ�SURFHVVLQJ�VWHSV�DUH�LQWHJUDWHG�LQ�RQO\�RQH

V\VWHP��IURP�WKH�VDPSOLQJ�VFKHPH�GHVLJQ�WR�WKH�PDS�SUHVHQWDWLRQ�RI�WKH�UHVXOWV���7KH�VWDELOLW\�RI�D

VLPSOLILHG�VDPSOLQJ�SURJUDP�LV�HQVXUHG�DV�IDU�DV�KXPDQ�UHVRXUFHV�DQG�VXUYH\LQJ�HTXLSPHQW�FDQ�EH

ILQDQFHG���7KH�JHRVSDWLDO�LQIRUPDWLRQ�SURYLGHV�PRUH�DFFXUDWH�DFUHDJH�PHDVXUHPHQWV�DQG�LV�PRUH

DGDSWHG�WR�WKH�YDULRXV�QHHGV�FRPLQJ�IURP�ILQDO�XVHUV��WKDQNV�WR�LWV�FDUWRJUDSKLF�EDVLV�ZKLFK�FDQ�HDVLO\

EH�PDLQWDLQHG�DQG�XSGDWHG���,Q�DGGLWLRQ��LW�FDQ�QRZ�EH�FRQWUROOHG�PRUH�HIILFLHQWO\�ZLWK�PRGHUQ

LQIRUPDWLRQ�WHFKQRORJLHV�

7KH�XVH�RI�WKHVH�WHFKQRORJLHV�QRW�RQO\�IDFLOLWDWHV�WKH�LPSOHPHQWDWLRQ�RI�WKH�DJULFXOWXUDO�LQIRUPDWLRQ

V\VWHP�LWVHOI�EXW�DOVR�WKH�RUJDQL]DWLRQ�RI�WKH�VHUYLFHV�LQ�FKDUJH���$�PD[LPXP�LQWHJUDWLRQ�RI�ORFDO

SHUVRQQHO�LV�WDUJHWHG�VR�WKDW�WKH�WUDQVIHU�RI�NQRZ�KRZ�FDQ�EH�IXOO\�HIIHFWLYH��DQG�WKH�SURMHFW�FDQ�EHQHILW

IURP�D�VWURQJ�DZDUHQHVV�RI�UHVSRQVLELOLWLHV�DQG�D�VDWLVIDFWRU\�ORFDO�RSHUDWLRQDO�FRQWURO�

7KLV�WHFKQRORJ\�KDV�SURYHG�LWV�HIILFLHQF\�LQ�QHZ�DJULFXOWXUDO�LQIRUPDWLRQ�V\VWHPV��EXW�RQH�PXVW�EH

FDUHIXO�QRW�WR�SXW�WRR�PXFK�HPSKDVLV�RQ�WKLV�WHFKQRORJ\�WUDQVIHU�ZKLFK�VKRXOG�RQO\�EH�FRQVLGHUHG�DV�D

PHDQV�DQG�QRW�D�JRDO�LQ�LWVHOI���2WKHU�NH\�IDFWRUV�RI�VXFFHVV�SHUVLVW��VXFK�DV�D�WKRURXJK�QHHGV�DQDO\VLV�

WKH�JRRG�RUJDQL]DWLRQ�RI�WKH�UHFLSLHQW�VHUYLFHV�DQG�WKH�GLVVHPLQDWLRQ�SROLF\�ZKLFK�GULYHV�WKH�SURMHFW��
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(IILFLHQW�VXSSRUW�IURP�ILQDO�XVHUV�LV�QHFHVVDU\���7KH�VHUYLFHV�ZKLFK�UHTXLUH�DJULFXOWXUDO�LQIRUPDWLRQ

PXVW�KDYH�VXIILFLHQW�UHVRXUFHV�WR�PDLQWDLQ�WKH�V\VWHP���,W�LV�WKXV�YHU\�LPSRUWDQW�WR�PRELOL]H�DOO�WKH

WHDP·V�VWUHQJWKV�DQG�WR�ILQG�D�VXLWDEOH�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�DGDSWDWLRQ�WR�WKH�FXUUHQW�PHWKRGV�WR

LPSURYH�WKH�ZRUN�RI�HDFK�DFWRU�ZKLOH�NHHSLQJ�WKH�V\VWHP�HFRQRPLFDOO\�YLDEOH�

7ZR�H[DPSOHV�LOOXVWUDWH�WKLV�DSSURDFK���WKH�&URS�,QIRUPDWLRQ�6\VWHP��&,6��RI�WKH�*RYHUQPHQW�RI

5RPDQLD��DQG�WKH�$JULFXOWXUDO�/DQG�,QIRUPDWLRQ�6\VWHP��$/,6��RI�WKH�*RYHUQPHQW�RI�(J\SW�

�� &URS�,QIRUPDWLRQ�6\VWHP�LQ�5RPDQLD

7KH�&URS�,QIRUPDWLRQ�6\VWHP�LQ�5RPDQLD�KDV�EHHQ�LPSOHPHQWHG�ZLWKLQ�WKH�VFRSH�RI�WKH�(XURSHDQ

8QLRQ�3+$5(�SURJUDP��RQ�WKH�EDVLV�RI�D�VHULHV�RI�WHVWV�DQG�VWXGLHV�FDUULHG�RXW�E\�WKH�&587$��&HQWUH

5RXPDLQ�G·8WLOLVDWLRQ�GH�OD�7pOpGpWHFWLRQ�HQ�$JULFXOWXUH��DQG�EDVHG�RQ�-RLQW�5HVHDUFK�&HQWHU�0$56

(8�WHFKQRORJLHV���&,6�KDV�EHHQ�LQLWLDWHG�XSRQ�WKH�GHPDQG�RI�WKH�5RPDQLDQ�0LQLVWU\�RI�$JULFXOWXUH

ZKR�KDG�WR�DGDSW�WKHLU�SURGXFWLRQ�RI�DJULFXOWXUDO�VWDWLVWLFV�VLQFH�WKH�LQLWLDO�������VWDWH�IDUPV�KDYH�EHHQ

VSOLW�LQWR�PRUH�WKDQ�����������LQGHSHQGHQW�IDUPV���&587$�LV�HPSRZHUHG�E\�WKH�0LQLVWU\�RI

$JULFXOWXUH�IRU�SURYLGLQJ�VWUDWHJLF�DJULFXOWXUDO�LQIRUPDWLRQ�DQG�LV�FXUUHQWO\�WKH�UHFLSLHQW�ERG\�RI�&,6�

7KH�ILUVW�SKDVH��&,6���EDVHG�RQ�VWDWLVWLFV�IRU����MXGHWV��XSRQ�����LQ�������H[WHQGHG�LQ�KRXVH�XS�WR���

MXGHWV�LQ�������HQDEOHG�WKH�IRXQGDWLRQV�RI�D�QDWLRQDO�V\VWHP�WR�EH�VHW�XS�DQG�&587$�WR�EH

SURIHVVLRQDOO\�HTXLSSHG�DQG�WUDLQHG�IRU�KLJK�TXDOLW\�WHFKQLFDO�ZRUN�

&,6�3KDVH���LV�QRZ�XQGHU�ZD\��ZLWK�WKH�JRDO�WR�GLVVHPLQDWH�DQG�XVH�WKH�DJULFXOWXUDO�LQIRUPDWLRQ�RQ�WKH

ZKROH�FRXQWU\��DQG�WR�VWUHQJWKHQ�WKH�RUJDQL]DWLRQ�LQ�FKDUJH���,W�LV�WKHUHIRUH�D�WHFKQLFDO�H[WHQVLRQ

SURMHFW�ZLWK�DQ�LQFUHDVH�LQ�KDUGZDUH�DQG�VRIWZDUH��DV�ZHOO�DV�FRQVROLGDWLRQ�RI�VFLHQWLILF�DQG�VWDWLVWLFDO

VNLOOV���,W�LV�DOVR�D�WUDLQLQJ�SURMHFW�LQ�WHUPV�RI�PDLQWHQDQFH��PDQDJHPHQW��PDUNHWLQJ�DQG�VXVWDLQDELOLW\

RI�WKH�RUJDQL]DWLRQ�LQ�FKDUJH���&,6��PXVW�SURYLGH�´SURIHVVLRQDOLVDWLRQµ�RI�WKH�WHDP�DV�ZHOO�DV�FKDQQHOV

DQG�SURFHGXUHV�WR�PDNH�VXUH�WKDW�LQIRUPDWLRQ�LV�GLVVHPLQDWHG�DQG�XVHG���6WDWH�SXEOLF�VHUYLFHV�DQG

SULYDWH�RSHUDWRUV�DUH�WDUJHWHG�

7KH�&,6�RXWSXWV�DUH�WKH�IROORZLQJ�

& 'DWD�SURGXFWV���DFUHDJH�HVWLPDWHV��SURGXFWLRQ�HVWLPDWHV��\LHOG�IRUHFDVW��LQSXW�RXWSXW�DQG

LQIRUPDWLRQ�RQ�DJULFXOWXUDO�SUDFWLFHV�

& $GYLVRU\�PHVVDJHV���FURS�PRQLWRULQJ��ODQG�PRQLWRULQJ�

& &KDQQHOV�RI�GLVVHPLQDWLRQ�IRU�ERWK�LQVWLWXWLRQDO�DQG�SULYDWH�RUJDQL]DWLRQV�

& 6WUHQJWKHQHG�RUJDQL]DWLRQ�RI�&587$�DQG�LWV�FRQWUDFWXDO�DJUHHPHQWV�ZLWK�WKH�0LQLVWU\�RI

$JULFXOWXUH��DQG

& 7UDLQHG�WHFKQLFDO�RSHUDWRUV�DQG�PDQDJHULDO�VWDII�LQ�DOO�DVSHFWV�RI�WKH�EXVLQHVV��ZLWK�IXOO\�XSJUDGHG

HTXLSPHQW�

7KH�LQWHJUDWLRQ�RI�D�VDWHOOLWH�DVVLVWHG�YHJHWDWLRQ�VWDWXV�PRQLWRULQJ�SURFHGXUH�ZLWKLQ�&,6��ZLOO�DOORZ�WKH

V\VWHP�WR�GHYHORS�D�´FURS�DQDO\VLVµ�H[SHUWLVH�DQG�VKDUSHQ�WKH�TXDOLW\�RI�\LHOG�SRWHQWLDO�DVVHVVPHQW��

2QH�NH\�IDFWRU�RI�VXFFHVV�LV�QRZ�WKH�ILQDQFLDO�VXVWDLQDELOLW\�RI�&587$�DQG�LWV�FDSDFLW\�WR�GHYHORS

FRPPHUFLDO�DFWLYLWLHV�
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�� $JULFXOWXUDO�/DQG�,QIRUPDWLRQ�6\VWHP�LQ�(J\SW

:LWKLQ�D�FRQWH[W�RI�LQFUHDVLQJ�GHPRJUDSK\�DQG�NQRZLQJ�WKDW�DJULFXOWXUDO�WHUULWRULHV�LQ�(J\SW�DUH

OLPLWHG�E\�GHVHUW�ERXQGDULHV��WKH�(J\SWLDQ�JRYHUQPHQW�QHHGHG�WR�NQRZ�DQG�IROORZ�XS�WKH�HYROXWLRQ�RI

DJULFXOWXUDO�DFUHDJH�LQ�RUGHU�WR�HQVXUH�IRRG�VHOI�VXIILFLHQF\�DQG�WR�GHFLGH�DERXW�WKHLU�DJULFXOWXUDO�SROLF\

RULHQWDWLRQV���$�V\VWHP�EDVHG�RQ�JHRVSDWLDO�LQIRUPDWLRQ�KDV�EHHQ�VHW�XS�LQ�RUGHU�WR�SURYLGH�DQG�XSGDWH

DJULFXOWXUDO�VWDWLVWLFV�IRU�DOO�FURSV��SHU�FURS�VHDVRQ�DQG�EHIRUH�KDUYHVW�

7KH�$JULFXOWXUDO�/DQG�,QIRUPDWLRQ�6\VWHP�SURMHFW�ZDV�VLJQHG�LQ������EHWZHHQ�WKH�)UHQFK�*RYHUQPHQW

DQG�WKH�(J\SWLDQ�0LQLVWU\�RI�$JULFXOWXUH�XQGHU�6327�,PDJH�FRRUGLQDWLRQ���*(26<6�KHUH�DJDLQ

GHILQHG�WKH�GHGLFDWHG�LQIRUPDWLRQ�V\VWHP�DQG�RUJDQL]HG�WKH�WUDQVIHU�RI�NQRZ�KRZ���7KH�6RLO��:DWHU

DQG�(QYLURQPHQW�5HVHDUFK�,QVWLWXWH��6:(5,��RI�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�/DQG�5HFODPDWLRQ�LQ

(J\SW�LV�LQ�FKDUJH�RI�DJULFXOWXUDO�LQIRUPDWLRQ�SURGXFWLRQ�DQG�UHFHLYHG�WKH�V\VWHP�

7KH�HQWLUH�1LOH�9DOOH\�IURP�WKH�$VZDQ�GDP�WR�WKH�0HGLWHUUDQHDQ�VHD��IRXU�PLOOLRQ�KHFWDUHV�RI�ODQG��LV

EHLQJ�VWXGLHG���7KH�PHWKRG�LV�FRPSDUDEOH�WR�WKDW�XVHG�LQ�(XURSHDQ�VWDWLVWLFDO�SURJUDPV��EDVHG�RQ�D

��SHUFHQW�VWUDWLILHG�VDPSOLQJ�VFKHPH�DVVRFLDWHG�ZLWK�VDWHOOLWH�LPDJH�FODVVLILFDWLRQ�DQG�WKH�UHJUHVVLRQ

HVWLPDWH�PHWKRG���/DQG�XVH�VWDWLVWLFDO�LQYHQWRULHV�DQG�PDSSLQJ�KDYH�EHHQ�SURGXFHG�VLQFH�WKH�ILUVW�\HDU

LQ�)UDQFH�ZLWK�WKH�SDUWLFLSDWLRQ�RI�(J\SWLDQ�H[SHUWV���$�GHGLFDWHG�RQ�WKH�MRE�WUDLQLQJ�SURJUDP�IRU

RSHUDWLRQDO�WUDQVIHU�RI�PHWKRGV�DQG�WRROV�HQDEOHG�WKH�V\VWHP�WR�EH�VHW�XS�LQ�6:(5,�IDFLOLWLHV�E\�WKH

VHFRQG�\HDU���/RFDO�6:(5,�WHDPV�KDYH�EHHQ�RSHUDWLQJ�WKH�V\VWHP�IRU�WKH�ODVW�IHZ�\HDUV�ZLWK�SXQFWXDO

WHFKQLFDO�DVVLVWDQFH�DQG�D�FRPSOHWH�XS�JUDGH�LQ���������

�� &URS�,QIRUPDWLRQ�6\VWHP�DQG�6WDWLVWLFV

,Q�RUGHU�WR�PHHW�WKH�VSHFLDO�GHPDQGV�IRU�RSHUDWLRQDO�DJULFXOWXUDO�LQIRUPDWLRQ�V\VWHPV��*(26<6

GHVLJQHG�DQG�VHW�XS�D�GHGLFDWHG�WRRO�ZKLFK�DOORZV�WKH�SURGXFWLRQ�RI�DJULFXOWXUDO�VWDWLVWLFV��SURGXFWLRQ

HVWLPDWHV�DQG�IRUHFDVW�RI�ODQG�XVH�IRU�WKH�QH[W�FDPSDLJQ���7KLV�WRRO�QDPHG�&5,66��&5RS�,QIRUPDWLRQ

6\VWHP�DQG�6WDWLVWLFV��LV�WKH�FRUH�RI�DQ�RSHUDWLRQDO�DJULFXOWXUDO�LQIRUPDWLRQ�V\VWHP���%\�FRQFHQWUDWLQJ

RQ�HVVHQWLDO�IXQFWLRQDOLWLHV��&5,66�LV�DQ�HDV\�WR�XVH�EXW�YHU\�HIILFLHQW�VRIWZDUH�WRRO�ZKLFK�DOORZV�LQ�ILYH

PRGXOHV�WR�FRYHU�DOO�VWHSV�IURP�LQIRUPDWLRQ�JDWKHULQJ�WR�WKH�PDSSLQJ�RI�VWDWLVWLFDO�UHVXOWV�

&5,66�9HUVLRQ���ZDV�GHYHORSHG�LQ�$0/��$UF�,QIR�PDFUR�ODQJXDJH����7KH�HYROXWLRQ�RI�&5,66�LV�EDVHG

RQ�$UF�,QIR�DQG�&�GHYHORSPHQWV��WDNLQJ�EHQHILW�IURP�25$&/(�WRROV�DQG�-$9$��D�QHZ�ODQJXDJH

ZKLFK�DOORZV�QRWDEO\�D�VXLWDEOH�SRUWDELOLW\�DQG�UDSLGLW\�LQ�DGDSWDWLRQ�GHYHORSPHQWV���&5,66�9HUVLRQ��

LV�QRZ�D�KLJKO\�SDUDPHWHUHG�DQG�IXOO\�RSHQ�WRRO���,W�DOORZV�WR�GHVLJQ�VXLWDEOH�DQG�DGDSWDEOH�VDPSOLQJ

VFKHPHV��ZLWK�RU�ZLWKRXW�VDWHOOLWH�LPDJH�LQWHJUDWLRQ���7KLV�LV�D�JXDUDQWHH�IRU�D�JRRG�WUDFHDELOLW\�RI

VDPSOLQJ�GHYLFHV�DQG�FRPSDUDELOLW\�IURP�RQH�\HDU�WR�WKH�RWKHU�

1RZ�ZKHQ�VXLWDEOH�WRROV�DOORZ�WKH�GHVLJQ�RI�WUXVWZRUWK\�DQG�RSHUDWLRQDO�LQIRUPDWLRQ�V\VWHPV�LQ

FRXQWULHV�VXFK�DV�(J\SW�RU�5RPDQLD��RQH�RI�WKH�UHPDLQLQJ�NH\�IDFWRUV�RI�VXFFHVV�UHOLHV�RQ�WKH�FDSDFLW\

RI�PRELOL]DWLRQ�RI�ORFDO�ILHOG�WHDPV�


