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5HPRWH�6HQVLQJ�	�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV

IRU�$JULFXOWXUDO�6WDWLVWLFV���'LVFXVVLRQ

*HRUJH�+DQXVFKDN

1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH

�� ´1HZ�(OHPHQWV�IRU�+DUPRQL]HG�$SSURDFKHV�RQ�/DQG�&RYHU�/DQG�8VH�,QIRUPDWLRQ�6\VWHPVµ

E\�&��'XKDPHO��&(6'�&RPPXQDXWDLUH��&��9LGDO�	�'�:��+HDOWK��(XURVWDW�

$��$QQRQR�	�-��0H\HU�5RX[��-5&

7KLV�SDSHU�GHVFULEHV�WKH�FRQFHUQV�DVVRFLDWHG�ZLWK�HVWDEOLVKLQJ�D�FRPSDUDEOH�ODQG�FRYHU�ODQG�XVH�GDWD

VHW�IRU�(XURSH���7KH�FKDOOHQJHV�DUH�IRUPLGDEOH�DQG�ZLOO�WDNH�FRQVLGHUDEOH�WLPH�DQG�HIIRUW�WR�UHVROYH��

+RZHYHU��WKH�SD\RII�LV�DOVR�FRQVLGHUDEOH�DQG�GHVLUDEOH���0DQ\�GDWD�XVHUV�ZRXOG�EHQHILW�IURP�VXFK�DQ

XQGHUWDNLQJ���7KLV�SDSHU�LV�VRPHZKDW�EULHI�EXW�WKH�PHVVDJH�LV�SRZHUIXO�

,Q�VRPH�UHVSHFWV��D�SRUWLRQ�RI�WKH�FRQFHUQV�LQ�(XURSH�UHVHPEOH�WKH�H[SHULHQFH�LQ�WKH�8QLWHG�6WDWHV�RYHU

WKH�ODVW�GHFDGH���7KH�IRUPDWLRQ�RI�WKH�)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&��LQ������DQG�WKH

3UHVLGHQWLDO�([HFXWLYH�2UGHU�������LQ������IRU�´&RRUGLQDWLQJ�*HRJUDSKLF�'DWD�$FTXLVLWLRQ�DQG

$FFHVV��7KH�1DWLRQDO�6SDWLDO�'DWD�,QIUDVWUXFWXUHµ�HVWDEOLVKHG�D�IUDPHZRUN���6HFWLRQ���RI�WKH�RUGHU

DVVLJQV�WR�WKH�)*'&�WKH�UHVSRQVLELOLW\�RI�FRRUGLQDWLQJ�WKH�)HGHUDO�*RYHUQPHQW·V�GHYHORSPHQW�RI

16',���,W�DOVR�LQVWUXFWV�WKH�FRPPLWWHH�WR�VHHN�WR�LQYROYH�6WDWH��ORFDO�DQG�WULEDO�JRYHUQPHQWV�LQ�WKH

GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�LQLWLDWLYHV�FRQWDLQHG�LQ�WKH�RUGHU��DQG�WR�XVH�WKH�H[SHUWLVH�RI

DFDGHPLD��WKH�SULYDWH�VHFWRU��SURIHVVLRQDO�VRFLHWLHV�DQG�RWKHUV�DV�QHFHVVDU\�WR�DLG�LQ�WKH�GHYHORSPHQW

DQG�LPSOHPHQWDWLRQ�RI�WKH�REMHFWLYHV�RI�WKH�RUGHU���1DWLRQDO�VWDQGDUGV�KDYH�EHHQ�FRPSOHWHG�IRU�WKH

IUDPHZRUN�DQG�VHYHUDO�WKHPDWLF�OD\HUV��VXFK�DV�YHJHWDWLYH�DQG�VRLOV���7KH�)*'&�KDV�DQ�LQIRUPDWLYH

,QWHUQHW�ZHEVLWH�DW�ZZZ�IJGF�JRY�

7KH�8�6��VLWXDWLRQ�LV�GHVFULEHG�EULHIO\��QRW�IRU�FRPSDULVRQ�SXUSRVHV�EXW�RQO\�DV�D�GHVFULSWLRQ�RI�D

VRPHZKDW�VLPLODU�VLWXDWLRQ���6XFK�FRPSOH[�LVVXHV�DV�D�VSDWLDO�GDWD�LQIUDVWUXFWXUH�DFURVV�QDWLRQV�LV�UDUHO\

D�FRPSDUDEOH�VLWXDWLRQ���(DFK�JURXS��(XURSH��8�6���RWKHU�GHYHORSHG�DQG�GHYHORSLQJ�QDWLRQV��PXVW

FRPH�XS�ZLWK�WKHLU�VROXWLRQV��DQG�WKH�8QLWHG�1DWLRQV�ZLOO�DGGUHVV�WKH�ZRUOG�VWDQGDUGV�LVVXHV�

,�EHOLHYH�WKDW�WKH�(XURSHDQ�6WHHULQJ�&RPPLWWHH�SODQV�WR�VWXG\�´EHVW�SUDFWLFHVµ�DQG�WKHQ�GHILQH�WKHLU

VROXWLRQ�WR�D�FKDOOHQJLQJ�VLWXDWLRQ�LV�DGPLUDEOH�DQG�VKRXOG�VHUYH�WKHP�ZHOO�

�� ´$UHD�)UDPH�6DPSOH�'HVLJQ�$OWHUQDWLYHV���$�&RPSDULVRQ�ZLWK�WKH�0$56�3URMHFWµ

E\�(OLVDEHWWD�&DUIDJQD��8QLYHUVLW\�RI�%RORJQD��,WDO\

7KH�DXWKRU�ZDV�PRVW�DPELWLRXV�LQ�WKH�QXPEHU�RI�WRSLFV�DGGUHVVHG�LQ�WKLV�SDSHU���7RSLFV�LQFOXGHG�OLVW

IUDPH��DUHD�IUDPH��PXOWLSOH�IUDPH�DQG�WKH�XVH�RI�VSDWLDO�FRUUHODWLRQ�IRU�IXWXUH�VXUYH\�GHVLJQV���,Q

DGGLWLRQ��VWUHQJWKV�DQG�ZHDNQHVVHV�RI�DOWHUQDWLYH�DSSURDFKHV�IRU�HDFK�RI�WKH�YDU\LQJ�WRSLFV�ZDV�DOVR

DGGUHVVHG���,Q�VRPH�UHVSHFWV��SHUKDSV�WRR�PDQ\�WRSLFV�ZHUH�DGGUHVVHG�JLYHQ�WKH�SDJH�OLPLWDWLRQ�RI�WKH

FRQIHUHQFH�SDSHUV�

$�QXPEHU�RI�TXLWH�LQIRUPDWLYH�SRLQWV�ZHUH�PDGH�E\�WKH�DXWKRU�RQ�HDFK�WRSLF�DUHD���)RU�H[DPSOH��D�OLVW

IUDPH�ZLWK�H[FHOOHQW�FRYHUDJH�DQG�KLJK�TXDOLW\�DQG�FXUUHQW�GDWD�DVVRFLDWHG�ZLWK�HDFK�UHFRUG�LV�DQ
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H[WUHPHO\�YDOXDEOH�WRRO�WR�DJULFXOWXUDO�VWDWLVWLFLDQV�DURXQG�WKH�ZRUOG���7KH�DXWKRU�DOVR�SRLQWV�RXW�WKDW

OLVW�IUDPHV�FDQ�YDU\�JUHDWO\�LQ�FRYHUDJH�DQG�TXDOLW\���7KHUH�LV�D�VRPHZKDW�DUELWUDU\�FXWRII�SRLQW�ZKHUH

WKH�FRYHUDJH�DQG�TXDOLW\�DUH�QRW�JRRG�HQRXJK�WR�VHUYH�DJULFXOWXUDO�VWDWLVWLFLDQV�ZHOO�

7KH�DUHD�IUDPH�WRSLFV�LQFOXGHG�RSWLPXP�VDPSOH�GHVLJQ��VDPSOH�VL]H��VDPSOH�XQLW�VL]H�DQG�VKDSH��SRLQW

VDPSOLQJ��DQG�WKH�XVH�RI�VSDWLDO�FRUUHODWLRQ���7KLV�SDUW�RI�WKH�SDSHU�LV�ZKHUH�WKH�DXWKRU�ZDV�SHUKDSV�WRR

DPELWLRXV�LQ�WKH�QXPEHU�RI�WRSLFV�FRYHUHG�YHUVXV�WKH�DPRXQW�RI�GHWDLO�WKDW�FRXOG�EH�SURYLGHG�IRU�HDFK

WRSLF���2QH�H[DPSOH�LV�WKDW�WKH�DXWKRU�PHQWLRQV�WKH�SRWHQWLDO�IRU�QRQ�VDPSOLQJ�HUURUV�IRU�YDULRXV

DSSURDFKHV�EXW�FRXOG�QRW�DGGUHVV�LW�LQ�GHWDLO�EHFDXVH�RI�WKH�QXPEHU�RI�SDJHV�OLPLWDWLRQ�

7KH�DXWKRU�VWDWHV�WKDW�WKH�XVH�RI�VSDWLDO�FRUUHODWLRQ�LV�D�NH\�LQJUHGLHQW�WR�HYDOXDWLQJ�RSWLPXP�VDPSOH

GHVLJQV���7KLV�DVVXPHV�WKDW�WKH�GDWD�XVHG�WR�FDOFXODWH�WKH�VSDWLDO�FRUUHODWLRQ�LV�IURP�D�UDWKHU�GHQVH

VDPSOH��RU�FRPSOHWH�XQLYHUVH�VXFK�DV�FHQVXV�GDWD�RU�UHPRWH�VHQVLQJ�GDWD��DQG�RXWOLHUV�KDYH�EHHQ

VXFFHVVIXOO\�UHPRYHG��ZKLFK�PD\�QRW�DOZD\V�EH�WKH�FDVH�

6RPH�RWKHU�DOWHUQDWLYHV�PLJKW�EH�WKH�XVH�RI�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV��*,6��WR�DGG�PRUH

VWUDWLILFDWLRQ��SUH��RU�SRVW���LQIRUPDWLRQ��VXFK�DV�VRLOV��ZDWHUVKHGV�DQG�DJUR�FOLPDWH�]RQHV�

�� ´5HPRWH�6HQVLQJ�LQ�0H[LFR���$Q�$SSOLFDWLRQ�LQ�WKH�$JULFXOWXUDO�6HFWRUµ

E\�-XDQ�0DQXHO�*DODU]D�	�*XLOOHUPR�$ULWD��&($�6$*$5��0H[LFR

7KH�DXWKRU�SURYLGHV�D�JRRG�GHVFULSWLRQ�RI�D�VHULRXV�SUREOHP�ZLWK�WKH�SUHYLRXV�DJULFXOWXUDO�V\VWHP�RI

0H[LFR�DQG�WKH�VWHSV�EHLQJ�WDNHQ�QRZ�WR�DGGUHVV�VRPH�RI�WKH�NH\�GHILFLHQFLHV���6HYHUDO�WHFKQRORJLHV

DUH�EHLQJ�XVHG�DV�SDUW�RI�WKH�VROXWLRQ���6DPSOH�VXUYH\V�WKDW�XVH�JOREDO�SRVLWLRQLQJ�V\VWHP��*36�

UHFHLYHUV�WR�LGHQWLI\�ORFDWLRQV�RI�VDPSOHV��UHPRWHO\�VHQVHG�GDWD�DQG�LPDJH�SURFHVVLQJ��DQG�JHRJUDSKLF

LQIRUPDWLRQ�V\VWHPV��*,6��DUH�FRQWULEXWLQJ�WR�WKH�QHZ�V\VWHP���7KH�QHZ�V\VWHP�LV�DLPHG�DW�LPSURYLQJ

FRPSDUDELOLW\�RI�GDWD�IURP�ORFDO�UHJLRQV�DQG�DOVR�LQ�WKH�RYHUDOO�QDWLRQDO�DFFXUDF\��SULPDULO\�IRU�FURS

DFUHDJH�DW�WKLV�ILUVW�VWDJH�RI�LPSOHPHQWDWLRQ�

2QH�LPSUHVVLYH�IHDWXUH�LV�WKH�VXEVWDQWLDO�DPRXQW�RI�SURJUHVV�WKDW�KDV�EHHQ�PDGH�LQ�WZR�\HDUV�ZLWK�TXLWH

OLPLWHG�UHVRXUFHV��KDUGZDUH�DQG�WUDLQHG�VWDII��IRU�VXFK�D�PDMRU�XQGHUWDNLQJ���7KH�GHGLFDWHG�OHDGHUVKLS

RI�WKLV�SURMHFW�LV�YHU\�REYLRXV���$QRWKHU�SRVLWLYH�GHYHORSPHQW�LV�WKH�LPSOHPHQWDWLRQ�RI�LPSURYHPHQWV

ERWK�IRU�WKH�JURXQG�VXUYH\�V\VWHP�DQG�WKH�UHPRWH�VHQVLQJ�FRPSRQHQWV�

7KH�GHVFULSWLRQ�RI�WKH�JURXQG�VXUYH\�VDPSOH�GHVLJQ�DQG�WKH�UHPRWH�VHQVLQJ�DQDO\VLV�SURFHGXUHV�FRXOG

KDYH�EHQHILWWHG�IURP�PRUH�GHWDLO���$�IHZ�PRUH�SDJHV�ZLWK�VXFK�GHWDLO�ZRXOG�DGG�WR�WKH�SDSHU�

�� ´&URS�0RQLWRULQJ�LQ�0RURFFR�8VLQJ�5HPRWH�6HQVLQJ�DQG�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV�

)URP�D�0DQDJHPHQW�3HUVSHFWLYHµ

E\�6HJKLU�%RX]DIIRXU��02$��0RURFFR�	�*HRUJH�+DQXVFKDN��1$66��86'$

7KLV�SDSHU�ZDV�ZHOO�RUJDQL]HG�DQG�UHODWLYHO\�HDV\�WR�IROORZ���2QH�IHDWXUH�WKDW�FRXOG�DGG�WR�WKH�SDSHU

ZRXOG�EH�VRPH�WDEXODU�LQIRUPDWLRQ�RQ�WKH�SHUIRUPDQFH�RI�WKH�VDPSOH�VXUYH\V���7DUJHW�FRHIILFLHQWV�RI

YDULDWLRQ��DFWXDO�FRHIILFLHQWV�RI�YDULDWLRQ��VDPSOH�HVWLPDWHV�DQG�RIILFLDO�VWDWLVWLFV�DW�WKH�SURYLQFLDO�DQG

QDWLRQDO�OHYHO�ZRXOG�KDYH�DGGHG�WR�WKH�SDSHU�

7KH�SDUWQHUVKLS�RI�0RURFFR·V�0LQLVWU\�RI�$JULFXOWXUH��5R\DO�&HQWHU�IRU�5HPRWH�6HQVLQJ�$JULFXOWXUDO

8QLYHUVLW\�LQ�5DEDW�DQG�86'$·V�1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH�DQG�$JULFXOWXUDO�5HVHDUFK

6HUYLFH�VHHPV�WR�EH�SURGXFWLYH���3URJUHVV�VHHPV�WR�KDYH�EHHQ�PDGH�RQ�DOO�RI�WKH�PDMRU�SURMHFW�JRDOV��



���

2QH�DUHD�WKDW�FRXOG�KDYH�EHHQ�HODERUDWHG�PRUH�LQ�WKH�SDSHU�ZDV�WKH�SODQ�IRU�WKH�DJULFXOWXUDO�VWDWLVWLFV

V\VWHP·V�XWLOL]DWLRQ�RI�UHPRWH�VHQVLQJ�DQG�*,6�

2QH�LPSRUWDQW�SRLQW�LV�WKDW�0RURFFR�KDG�DQ�RSHUDWLRQDO�DUHD�VDPSOLQJ�IUDPH�DQG�VXUYH\�SURJUDP

EHIRUH�WKH�XVH�RI�UHPRWH�VHQVLQJ�DQG�*,6�ZHUH�FRQVLGHUHG�IRU�HQKDQFHPHQWV�WR�WKH�SURJUDP���,Q

DGGLWLRQ�WR�WKDW�DGYDQWDJH��WKH�PDMRU�FURSODQG�DUHD�LV�FRQFHQWUDWHG�DQG�WKH�IUHTXHQF\�RI�FORXG�FRYHU

ORZ�HQRXJK�WR�QRW�FDXVH�VHULRXV�FRYHUDJH�SUREOHPV�ZLWK�WKH�UHPRWHO\�VHQVHG�GDWD�VRXUFHV���0RURFFR

KDV�DOVR�FRQGXFWHG�DQ�DJULFXOWXUDO�FHQVXV�IRU�WKH�ILUVW�WLPH�LQ�RYHU����\HDUV����7KH�FHQVXV�GDWD�DQG�WKH

DVVRFLDWHG�OLVW�IUDPH�DUH�DOVR�PDMRU�UHFHQW�EHQHILWV�WR�WKH�DJULFXOWXUDO�VWDWLVWLFV�V\VWHP�RI�0RURFFR���7KH

GHGLFDWHG�OHDGHUVKLS�RI�0RURFFR·V�DJULFXOWXUDO�VWDWLVWLFV�V\VWHP�RYHU�WKH�ODVW�ILIWHHQ�\HDUV�LV�LPSUHVVLYH�

�� ´*,6�8VH�LQ�WKH�)UDPHZRUN�RI�D�1DWLRQDO�6WDWLVWLFDO�2IILFH��(VWDEOLVKPHQW�RI�/DQG�8VH

6WDWLVWLFV�DQG�*HRFRGLQJ�RI�1DWLRQDO�&HQVXVHVµ

E\�5DLQHU�+XPEHO��6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH

7KH�RUJDQL]DWLRQ�RI�WKLV�SDSHU�LV�RXWVWDQGLQJ���,W�LV�WKRURXJK�DQG�YHU\�DFFHVVLEOH�

,W�DGGUHVVHV�WKH�XVH�RI�*,6�LQ�D�FHQWUDOL]HG�QDWLRQDO�VWDWLVWLFDO�DJHQF\���7KH�GHWDLO�RI�WKH�*,6�GDWD�OD\HUV

LV�TXLWH�LPSUHVVLYH���$V�WKH�DXWKRU�FLWHV��WKH�LQIUDVWUXFWXUH�WR�EXLOG�VXFK�GHWDLOHG�DQG�FRPSOH[�*,6

DSSOLFDWLRQV�KDV�VXEVWDQWLDO�VWDUW�XS�FRVWV��ERWK�ILQDQFLDO�DQG�LQ�WLPH�IRU�WKH�VRPHZKDW�VWHHS�OHDUQLQJ

FXUYH�LQYROYHG�DQG�IRUPDWLRQ�RI�WKH�TXLWH�GHWDLOHG�GDWD�OD\HUV���$�OLVW�RI����GLIIHUHQW�GDWD�SURGXFWV�LV

SURYLGHG���3URGXFWV�KDYH�GLIIHUHQW�VFDOHV�DQG�IRUPDWV��VXFK�DV�SRLQW�GDWD��SRO\JRQ��YHFWRU��RU�UDVWHU�

7KH�6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH�KDV�LQYHVWHG�LQ�JHRFRGLQJ�DOO�UHVLGHQWLDO�DQG�EXVLQHVV�EXLOGLQJV���,Q

DGGLWLRQ��D�ODQG�FRYHU�ODQG�XVH�LQYHQWRU\�UHSUHVHQWHG�DW�WKH�RQH�KHFWDUH�OHYHO�KDV�EHHQ�FRQGXFWHG���$Q

LPSUHVVLYH�IHDWXUH�RI�WKH�SURJUDP�LV�WKH�XVH�RI�*,6�WR�HGLW�WKH�ODQG�FRYHU�ODQG�XVH�LQYHQWRU\���%\

SXWWLQJ�GDWD�IURP�GLIIHUHQW�OD\HUV�WRJHWKHU�DQG�DQDO\]LQJ�WKHP�IRU�SRWHQWLDO�GLVFUHSDQFLHV��WKH�ODQG

FRYHU�LQYHQWRU\�GDWD�ZDV�LPSURYHG���6HYHQ�PDMRU�FDWHJRULHV�ZHUH�GHILQHG�WR�LGHQWLI\�SRWHQWLDOO\

HUURQHRXV�GDWD���3RLQWV�ZLWK�TXHVWLRQDEOH�GDWD�ZHUH�WKHQ�UHYLHZHG�DJDLQ�E\�WZR�WHDP�PHPEHUV���,I

TXHVWLRQV�UHPDLQHG��WKHQ�ILHOG�WUDYHO�ZDV�XVHG�WR�UHVROYH�WKH�TXHVWLRQV�

2QH�LVVXH�QRW�GLVFXVVHG�LQ�WKH�SDSHU�LV�GDWD�FRQILGHQWLDOLW\�SURWHFWLRQ���,W�ZRXOG�KDYH�EHHQ�LQWHUHVWLQJ�WR

VHH�WKH�6ZLVV�UXOHV��UHJXODWLRQV�DQG�ODZV�RQ�FRQILGHQWLDOLW\�SURWHFWLRQ�DORQJ�ZLWK�WKH�LPSUHVVLYH�OLVW�RI

*,6�SURGXFWV�DYDLODEOH�WR�WKH�JHQHUDO�SXEOLF���,W�ZLOO�DOVR�EH�LQWHUHVWLQJ�WR�VHH�ZKDW�UROH�,QWHUQHW�ZLOO

SOD\�LQ�IXWXUH�GDWD�DFFHVV�DQG�SULFLQJ�VWUXFWXUHV�

�� *HQHUDO�'LVFXVVLRQ

7KH�GLVFXVVDQW�SUHVHQWHG�VHYHUDO�LPSOHPHQWDWLRQ�LVVXHV�LQYROYHG�ZKHQ�FRQVLGHULQJ�WKH�XVH�RI�UHPRWH

VHQVLQJ�DQG�RU�*,6�IRU�DJULFXOWXUDO�VWDWLVWLFV�SURJUDPV���7KHVH�LVVXHV�ZHUH�

���5HPRWH�6HQVLQJ

& 6SDWLDO�UHVROXWLRQ

& 6SHFWUDO�FRYHUDJH

& 7HPSRUDO�IUHTXHQF\

& $QDO\VLV�LQIUDVWUXFWXUH

�LQFOXGLQJ�JURXQG�GDWD�V\VWHP�

& 6SHHG�RI�GDWD�GHOLYHU\�	�FRVW�RI�GDWD

���*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��*,6�

& 4XDOLW\�RI�GDWD�OD\HUV

& 4XDOLW\�RI�PHWDGDWD

& &RQILGHQWLDOLW\�SURWHFWLRQ

& &RPPRQ�DQDO\VLV�XQLW

& 6KDULQJ�GDWD�OD\HUV


