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([SHULHQFH�ZLWK�$QQXDO�&HQVXVHV�RI�$JULFXOWXUH

*OHQ�6ZDUG

*HRII�+HIIHUQDQ

$ODQ�0DFND\

$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV

$%675$&7���$XVWUDOLD�KDV�EHHQ�FRQGXFWLQJ�DQ�DQQXDO�DJULFXOWXUDO�FHQVXV�IRU�PRUH�WKDQ�����\HDUV���7KH�QHHG�IRU�DQ�DQQXDO
FHQVXV�KDV�EHHQ�EDVHG�RQ�WKH�LPSRUWDQFH�RI�DJULFXOWXUH�WR�WKH�$XVWUDOLDQ�HFRQRP\��WKH�YDULDELOLW\�RI�FOLPDWLF�FRQGLWLRQV�DFURVV�WKH
FRQWLQHQW�DQG�EHWZHHQ�\HDUV��DQG�WKH�UDQJH�RI�DJULFXOWXUDO�DFWLYLWLHV�FRQGXFWHG�

$Q�DQQXDO�FHQVXV�RIIHUV�D�QXPEHU�RI�GLVWLQFW�DGYDQWDJHV���0DLQWHQDQFH�RI�WKH�OLVW�IUDPH��KLVWRULFDO�HGLWLQJ�DQG�ORQJLWXGLQDO
DQDO\VLV�DW�VPDOO�UHJLRQDO�OHYHOV�DUH�DPRQJ�WKH�EHQHILWV�ZKLFK�KDYH�DFFUXHG�WR�WKH�$%6�

0DMRU�DGYDQWDJHV�WR�XVHUV�RI�WKH�GDWD�KDYH�EHHQ�WKH�DYDLODELOLW\�RI�D�FRPSUHKHQVLYH�GDWD�VHW�HYHU\�\HDU��WKH�FRPSDUDELOLW\�RI�GDWD
EHWZHHQ�\HDUV�DQG�FRQVLVWHQF\�LQ�WHUPV�RI�TXDOLW\�RI�GDWD���7KH�SURYLGHUV�RI�GDWD�KDYH�KDG�D�ODUJH�GHJUHH�RI�FHUWDLQW\�LQ�WHUPV�RI
WKH�LQIRUPDWLRQ�WKH\�KDYH�EHHQ�H[SHFWHG�WR�SURYLGH�HDFK�\HDU�DQG�KDYH�EHHQ�DEOH�WR�GHYHORS�UHFRUG�NHHSLQJ�SUDFWLFHV�ZKLFK
HQDEOH�WKH�HDV\�FRPSOHWLRQ�RI�IRUPV�

5HGXFWLRQV�LQ�UHVRXUFHV�WR�WKH�$%6�$JULFXOWXUH�3URJUDP�KDYH�UHTXLUHG�DGMXVWPHQWV�WR�WKH�VWUDWHJ\��SDUWLFXODUO\�LQ�WHUPV�RI�WKH
VFRSH�DQG�FRQWHQW�RI�WKH�FROOHFWLRQ��DQG�WKH�DSSURDFKHV�WR�GDWD�YDOLGDWLRQ�DQG�GLVVHPLQDWLRQ���)XUWKHU�DQG�PRUH�VLJQLILFDQW
FKDQJHV�KDYH�EHHQ�UHTXLUHG�DV�D�FRQVHTXHQFH�RI�WKH�GHFLVLRQ�LQ������WR�PRYH�WR�D�VDPSOH�VXUYH\�DSSURDFK�WR�WKH�FROOHFWLRQ�RI
FRPPRGLW\�VWDWLVWLFV�

�� ,QWURGXFWLRQ

��� 7KH�&ROOHFWLRQ�RI�$JULFXOWXUDO�6WDWLVWLFV�LQ�$XVWUDOLD

$JULFXOWXUDO�FRPPRGLW\�VWDWLVWLFV�KDYH�EHHQ�FROOHFWHG�LQ�$XVWUDOLD�VLQFH�YHU\�HDUO\�DIWHU�(XURSHDQ
VHWWOHPHQW��DQG�D�FHQVXV�FRYHULQJ�PDMRU�FURS�DQG�OLYHVWRFN�FODVVLILFDWLRQV�KDV�EHHQ�FRQGXFWHG�RQ�DQ
DQQXDO�EDVLV�VLQFH�WKH�PLGGOH�RI�WKH���WK�FHQWXU\�

7KH�$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV��$%6��$JULFXOWXUDO�6WDWLVWLFV�3URJUDP�QRZ�FRQGXFWV�D�QXPEHU�RI
DJULFXOWXUDO�FROOHFWLRQV�RQ�DQ�DQQXDO�EDVLV�

& DQ�DQQXDO�$JULFXOWXUDO�&HQVXV�DQG�LWV�DVVRFLDWHG�VXSSOHPHQWDU\�FROOHFWLRQV�

& D�PRQWKO\�OLYHVWRFN�VODXJKWHULQJ�FROOHFWLRQ�

& D�PRQWKO\�FROOHFWLRQ�RI�ZRRO�UHFHLYDOV�E\�EURNHUV�DQG�GHDOHUV��DQG

& DQ�DQQXDO�$JULFXOWXUDO�)LQDQFH�6XUYH\��$)6���ZKLFK�LV�DOVR�SDUW�RI�DQ�DQQXDO�(FRQRP\�:LGH
6XUYH\�

7KH�$JULFXOWXUH�3URJUDP�DOVR�SURGXFHV�D�UDQJH�RI�GHULYHG�VWDWLVWLFV�LQFOXGLQJ�HVWLPDWHV�RI�WKH�9DOXH�RI
$JULFXOWXUDO�&RPPRGLWLHV�3URGXFHG��9$&3��DQG�WKH�$SSDUHQW�&RQVXPSWLRQ�RI�)RRGVWXIIV�

7KH�)HGHUDO�*RYHUQPHQW�UHFHQWO\�GHFLGHG�WKDW�WKH�$%6�VKRXOG�FHDVH�WKH�FRQGXFW�RI�DQ�DQQXDO�FHQVXV�RI
DJULFXOWXUH�LQ�$XVWUDOLD���&RPPHQFLQJ�ZLWK�WKH���������FROOHFWLRQ��FRPPRGLW\�VWDWLVWLFV�ZLOO�EH
FROOHFWHG�XVLQJ�D�VDPSOH�VXUYH\�DSSURDFK��ZLWK�D�FHQVXV�HYHU\���\HDUV���7KH�QH[W�FHQVXV�ZLOO�EH
FRQGXFWHG�LQ�UHVSHFW�WR�����������+HQFH��WKH�UHPDLQGHU�RI�WKH�SDSHU�SURYLGHV�D�UHWURVSHFWLYH�RYHUYLHZ
RI�WKH�$%6�H[SHULHQFH�LQ�FRQGXFWLQJ�DQQXDO�FHQVXVHV�RI�DJULFXOWXUH�



��

��� :K\�DQ�$QQXDO�&HQVXV"

$Q�DQQXDO�FHQVXV�RI�DJULFXOWXUH�KDV�EHHQ�MXVWLILHG�RQ�D�QXPEHU�RI�JURXQGV���$JULFXOWXUH�KDV�KLVWRULFDOO\
SOD\HG�DQ�LPSRUWDQW�UROH�LQ�WKH�GHYHORSPHQW�RI�$XVWUDOLD·V�HFRQRP\���,Q�WKH�PLG�����V��DJULFXOWXUH
FRQWULEXWHG�DSSUR[LPDWHO\����SHUFHQW�WR�*'3�DQG�DERXW����SHUFHQW�RI�WKH�WRWDO�YDOXH�RI�H[SRUWV�ZLWK
ZRRO�EHLQJ�WKH�GRPLQDQW�FRPPRGLW\���:KLOH�DJULFXOWXUH·V�FRQWULEXWLRQ�WR�*'3�KDV�GHFOLQHG�WR�DERXW
����SHUFHQW�DQG�WKH�YDOXH�RI�H[SRUWV�RI�DJULFXOWXUDO�SURGXFWV�KDV�GHFOLQHG�WR�DERXW����SHUFHQW�RI�WKH
WRWDO�YDOXH�RI�H[SRUWV��LW�UHPDLQV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�HFRQRP\�LQ�PDQ\�UHJLRQV�ZLWKLQ�WKH
FRXQWU\���,Q�DGGLWLRQ��IRRG�DQG�ILEUH�SURFHVVLQJ�LV�DQ�LPSRUWDQW�HOHPHQW�RI�$XVWUDOLD·V�PDQXIDFWXULQJ
LQGXVWU\�

&OLPDWLF�FRQGLWLRQV�REYLRXVO\�SOD\�DQ�LPSRUWDQW�UROH�LQ�DJULFXOWXUH�LQ�$XVWUDOLD���,W�KDV�EHHQ�DUJXHG�WKDW
WKH�UDQJH�RI�FOLPDWLF�FRQGLWLRQV�H[SHULHQFHG�ZLWKLQ�$XVWUDOLD��WRJHWKHU�ZLWK�WKH�IUHTXHQF\�RI�VXFK
WKUHDWV�DV�GURXJKW�DQG�IORRGV��UHTXLUH�DQ�DQQXDO�FHQVXV�VR�WKDW�IRUHFDVWLQJ�WKH�HIIHFWV�RI�WKHVH�HYHQWV
DQG�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�SURJUDPV�WR�PDQDJH�WKHP�FDQ�EH�PRUH�HIIHFWLYH�

,Q�DGGLWLRQ��WKH�ODUJH�UDQJH�RI�DJULFXOWXUDO�FRPPRGLWLHV�SURGXFHG�LQ�$XVWUDOLD��WRJHWKHU�ZLWK�WKH
SURSHQVLW\�IRU�IDUPHUV�WR�FKDQJH�RU�H[SDQG�WKHLU�DFWLYLWLHV�IURP�RQH�\HDU�WR�WKH�QH[W��KDYH�EHHQ�XVHG�DV
D�MXVWLILFDWLRQ�IRU�DQ�DQQXDO�FHQVXV�DV�LW�ZRXOG�EH�GLIILFXOW�WR�PHDVXUH�WKH�H[WHQW�RI�WKHVH�W\SHV�RI
LQWHU�\HDU�YDULDWLRQV�XVLQJ�D�VDPSOH�VXUYH\�DSSURDFK�

�� 7KH�$QQXDO�$JULFXOWXUDO�&HQVXV

��� 6FRSH�DQG�&RYHUDJH

7KH�DQQXDO�$JULFXOWXUDO�&HQVXV��LQYROYLQJ�WKH�GHVSDWFK�RI�DSSUR[LPDWHO\���������IRUPV�WRZDUGV�WKH
HQG�RI�0DUFK�HDFK�\HDU��KDV�EHHQ�WKH�ODUJHVW�DQQXDO�PDLO�EDVHG�FROOHFWLRQ�FRQGXFWHG�E\�WKH�$%6�

7KH�UHIHUHQFH�SHULRG�IRU�WKH�$JULFXOWXUDO�&HQVXV�LV�WKH�\HDU�HQGLQJ����0DUFK��ZKLFK�PRVW�FORVHO\
UHODWHV�WR�D�SDUWLFXODU�IDUPLQJ�VHDVRQ�IRU�WKH�PDMRULW\�RI�$XVWUDOLDQ�IDUPHUV���6RPH�FRPPRGLWLHV
�LQFOXGLQJ�JUDSHV��DSSOHV�DQG�SHDUV��KRSV��WREDFFR��SRWDWRHV�DQG�FRWWRQ��DUH�QRW�XVXDOO\�KDUYHVWHG�E\
WKH�HQG�RI�0DUFK�DQG�LW�KDV�WKHUHIRUH�EHHQ�QHFHVVDU\�WR�FROOHFW�SURGXFWLRQ�DQG�H[WUD�YDULHWDO
LQIRUPDWLRQ�YLD�VXSSOHPHQWDU\�TXHVWLRQQDLUHV��GHVSDWFKHG�DIWHU�FRPSOHWLRQ�RI�WKH�KDUYHVW���)RU�WKH
PRVW�UHFHQW�����������$JULFXOWXUDO�&HQVXV��D�WRWDO�RI��������VXSSOHPHQWDU\�IRUPV�ZHUH�GHVSDWFKHG�WR
DJULFXOWXUDO�SURYLGHUV�WKURXJKRXW�$XVWUDOLD���7KHVH�IRUPV�DUH�GHVSDWFKHG�GXULQJ�WKH�SHULRG�0D\�WR
-XO\�

7KH�$JULFXOWXUDO�&HQVXV�SRSXODWLRQ�LV�EDVHG�RQ�D�OLVW�IUDPH�GUDZQ�IURP�WKH�$%6�%XVLQHVV�5HJLVWHU��
7KHUH�DUH�DSSUR[LPDWHO\���������IDUPLQJ�HVWDEOLVKPHQWV�RQ�WKH�%XVLQHVV�5HJLVWHU���7R�PLQLPLVH
SURYLGHU�ORDG�DQG�UHGXFH�SURFHVVLQJ�FRVWV��WKH�$%6�KDV�JUDGXDOO\�H[FOXGHG�IURP�WKH�&HQVXV�WKRVH
HVWDEOLVKPHQWV�ZKLFK�PDNH�RQO\�D�YHU\�VPDOO�FRQWULEXWLRQ�WR�RYHUDOO�DJULFXOWXUDO�SURGXFWLRQ�

3ULRU�WR����������WKH�FROOHFWLRQ�XQLW�IRU�WKH�$JULFXOWXUDO�&HQVXV�ZDV�GHILQHG�DV�D�SLHFH�RI�ODQG�RQH
KHFWDUH�RU�PRUH�XVHG�IRU�WKH�SURGXFWLRQ�RI�DJULFXOWXUDO�SURGXFWV�RU�WKH�UDLVLQJ�RI�OLYHVWRFN�DQG�WKH

SURGXFWLRQ�RI�OLYHVWRFN�SURGXFWV���7ZR�SUREOHPV�ZLWK�VXFK�DQ�DUHD�EDVHG�GHILQLWLRQ�ZHUH�WKDW�

& PDQ\�VPDOO�VFDOH�VXE�FRPPHUFLDO�´KREE\�IDUPVµ�WKDW�FRQWULEXWHG�YHU\�OLWWOH�WR�WRWDO�DJULFXOWXUDO
RXWSXW�ZHUH�LQFOXGHG�LQ�WKH�&HQVXV��DQG
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& VRPH�KLJKO\�SURGXFWLYH�VPDOO�DUHD�DJULFXOWXUDO�SURSHUWLHV�VXFK�DV�SRXOWU\�IDUPV��FRPPHUFLDO
PDUNHW�JDUGHQV��YLQH\DUGV�DQG�QXUVHULHV�ZHUH�RIWHQ�H[FOXGHG�IURP�WKH�FROOHFWLRQ�EHFDXVH�RI�WKH
DUHD�FULWHULRQ�

7R�RYHUFRPH�WKHVH�SUREOHPV��WKH�FRQFHSW�RI�(VWLPDWHG�9DOXH�RI�$JULFXOWXUDO�2SHUDWLRQV��(9$2��ZDV
GHYHORSHG�DQG�DGRSWHG�IRU�WKH���������$JULFXOWXUDO�&HQVXV���(9$2�LV�DQ�HVWLPDWH�RI�DJULFXOWXUDO
DFWLYLW\�XQGHUWDNHQ�E\�DQ�DJULFXOWXUDO�HVWDEOLVKPHQW�DQG�LV�XVHG�WR�SURYLGH�DQ�LQGLFDWLRQ�RI�VL]H��IRU
VHOHFWLRQ�DQG�VWUDWLILFDWLRQ�SXUSRVHV��DQG�WR�SURYLGH�D�EDVLV�IRU�LQGXVWU\�FRGLQJ���(9$2�LV�FDOFXODWHG
IRU�HDFK�DJULFXOWXUDO�HVWDEOLVKPHQW�E\�DOORFDWLQJ�D�XQLW�YDOXH�WR�DOO�FRPPRGLWLHV�UHSRUWHG�RQ�WKH
$JULFXOWXUDO�&HQVXV�IRUP���:KLOH�LW�LV�H[SUHVVHG�LQ�GROODU�WHUPV��(9$2�LV�QRW�D�UHIOHFWLRQ�RI�DFWXDO
DJULFXOWXUDO�LQFRPH�IRU�WKH�IDUP�DV�WKHUH�DUH�IOXFWXDWLRQV�LQ�FRPPRGLW\�SULFHV�DFURVV�DUHDV�DQG�RYHU
WLPH�QRW�UHIOHFWHG�LQ�WKH�(9$2�HVWLPDWLRQ�

7KH�VFRSH�RI�WKH���������&HQVXV�LQFOXGHG�DOO�DJULFXOWXUDO�HVWDEOLVKPHQWV�WKDW�KDG�RU�ZHUH�H[SHFWHG�WR
KDYH�DQ�(9$2�RI�������RU�PRUH���,Q���������WKLV�ILJXUH�ZDV�UDLVHG�WR��������IURP���������LW�ZDV
LQFUHDVHG�WR���������DQG�LW�ZDV�UDLVHG�DJDLQ�WR���������IRU�WKH���������&HQVXV���%HWZHHQ�WKH�\HDUV
��������DQG����������D�VPDOOHU�IRXU�SDJH�´$JULFXOWXUDO�$FWLYLW\�&ROOHFWLRQµ��$$&��IRUP�ZDV�VHQW�WR
KROGLQJV�ZLWK�DQ�(9$2�EHWZHHQ��������DQG�WKH�WKUHVKROG���7KLV�DOORZHG�WKH�$%6�WR�FROOHFW�GDWD�IRU
SULQFLSDO�DJULFXOWXUDO�FRPPRGLWLHV��DQG�KHQFH�SURGXFH�D�PRUH�DFFXUDWH�HVWLPDWH�RI�SURGXFWLRQ�IRU�WKRVH
FRPPRGLWLHV�ZKLFK�DUH�SURGXFHG�LQ�UHODWLYHO\�KLJK�SURSRUWLRQV�E\�VPDOOHU�SURGXFHUV���NHHS�WKH
%XVLQHVV�5HJLVWHU�XS�WR�GDWH��DQG�PRQLWRU�WKH�VFDOH�RI�RSHUDWLRQV�XQGHUWDNHQ�E\�IDUPV�ZLWKLQ�WKLV
VPDOOHU�(9$2�VL]H�FDWHJRU\�

$V�D�UHVXOW�RI�D�UHYLHZ�RI�WKH�$JULFXOWXUH�3URJUDP�LQ�������D�UHYLVHG�&HQVXV�VWUDWHJ\�ZDV�DGRSWHG��
7KLV�LQYROYHG�ORZHULQJ�WKH�(9$2�FXW�RII�WR�������DQG�UXQQLQJ�D�&HQVXV�RQ�D�WKUHH�\HDU�F\FOH���)XOO
FRPPRGLW\�GHWDLOV�ZHUH�FROOHFWHG�LQ�WKH�ILUVW�\HDU������������ZLWK�D�UHGXFHG�QXPEHU�RI�FRPPRGLWLHV
LQFOXGHG�WKH�IROORZLQJ�WZR�\HDUV���+RZHYHU��WKH�SURYLVLRQ�RI�IXQGLQJ�E\�PDMRU�VWDWLVWLFDO�XVHUV�GXULQJ
WKHVH�ODWWHU�\HDUV�DOORZHG�IRU�VRPH�DGGLWLRQDO�GHWDLO�WR�EH�FROOHFWHG�WR�WKH�H[WHQW�WKDW�WKH�FRQWHQW�RI�WKH
IRUPV�ZDV�DOPRVW�HTXLYDOHQW�WR�WKH���������FHQVXV�IRUP�

��� 3RSXODWLRQ�)UDPH�0DLQWHQDQFH

4XHVWLRQV�RQ�WKH�$JULFXOWXUDO�&HQVXV�IRUP�KDYH�EHHQ�GHYHORSHG�VSHFLILFDOO\�E\�WKH�$%6�WR�JDWKHU
LPSRUWDQW�´IUDPH�PDLQWHQDQFHµ�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�XSGDWH�WKH�%XVLQHVV�5HJLVWHU���7KHVH
TXHVWLRQV��FDOOHG�´IURQW�RI�IRUPµ�EHFDXVH�WKH\�KDYH�WUDGLWLRQDOO\�EHHQ�ORFDWHG�RQ�WKH�ILUVW�SDJH�RI�WKH
&HQVXV�IRUP��UHTXHVW�GHWDLOV�RI�QDPH�DQG�DGGUHVV�FKDQJHV��SXUFKDVHV�DQG�VDOHV�RI�ODQG�DQG�WKH�H[WHQW
RI�QRQ�DJULFXOWXUDO�DFWLYLWLHV�XQGHUWDNHQ�RQ�IDUPLQJ�HVWDEOLVKPHQWV���,Q�WKLV�ZD\��WKH�FHQVXV�KDV�EHHQ
WKH�PDLQ�VRXUFH�RI�LQIRUPDWLRQ�QHFHVVDU\�WR�PDLQWDLQ�WKH�SRSXODWLRQ���(DFK�\HDU��DSSUR[LPDWHO\
���SHUFHQW�RI�DOO�$JULFXOWXUDO�&HQVXV�IRUPV�UHTXLUH�IURQW�RI�IRUP�XSGDWLQJ�DQG�WKLV�W\SH�RI�IHHGEDFN
FRQVWLWXWHV�WKH�VLQJOH�PRVW�LPSRUWDQW�VRXUFH�RI�%XVLQHVV�5HJLVWHU�XSGDWLQJ�

,Q�DGGLWLRQ�WR�LQIRUPDWLRQ�REWDLQHG�LQ�$JULFXOWXUDO�&HQVXV�IHHGEDFN��D�UDQJH�RI�RWKHU�FRYHUDJH�VRXUFHV
LV�XVHG�WR�XSGDWH�WKH�%XVLQHVV�5HJLVWHU���7KHVH�LQFOXGH�JURXS�HPSOR\HU�UHJLVWUDWLRQV�IRU�IDUPV�ZKLFK
HPSOR\�ODERXU��IURP�WKH�$XVWUDOLDQ�7D[DWLRQ�2IILFH���GHWDLOV�RI�ODQG�RZQHUVKLS�FKDQJHV�IURP�VRPH
6WDWH�*RYHUQPHQW�9DOXHU�*HQHUDO·V�'HSDUWPHQWV��OLVWV�RI�SURGXFHUV�SURYLGHG�E\�LQGXVWU\�DVVRFLDWLRQV
DQG�LQIRUPDWLRQ�IURP�DJULFXOWXUH�UHODWHG�SXEOLFDWLRQV�

+RZHYHU��FRYHUDJH�RI�DJULFXOWXUDO�HVWDEOLVKPHQWV�UHPDLQV�D�SUREOHP��SDUWLFXODUO\�LQ�WKRVH�LQGXVWULHV
DQG�UHJLRQV�GRPLQDWHG�E\�VPDOO��LQ�WHUPV�RI�ERWK�DUHD�DQG�DFWLYLW\��SURGXFHUV���7KH�PRYH�WR�D�VDPSOH
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VXUYH\�KDV�DFFHOHUDWHG�WKH�QHHG�WR�LQYHVWLJDWH�RWKHU�FRYHUDJH�VRXUFHV�LQFOXGLQJ�H[WHQGHG�XVH�RI�WD[DWLRQ
GDWD��VDOHV�WD[�H[HPSWLRQ�UHJLVWUDWLRQV��DQG�GLHVHO�IXHO�UHEDWH�UHJLVWUDWLRQV�IURP�WKH�$XVWUDOLDQ�&XVWRPV
6HUYLFH�

�� 7\SH�DQG�5DQJH�RI�'DWD�&ROOHFWHG�LQ�WKH�&HQVXV

��� &RUH�&RQWHQW�RI�&HQVXV

7KH�$JULFXOWXUDO�&HQVXV�IRUP�LV�D�JHQHUDO�SXUSRVH�IRUP�FRYHULQJ�D�EURDG�UDQJH�RI�UXUDO�DFWLYLWLHV�
LQFOXGLQJ��DUHD�DQG�SURGXFWLRQ�RI�FURSV�DQG�YHJHWDEOHV��QXPEHU�RI�IUXLW�WUHHV�DQG�SURGXFWLRQ�RI�IUXLW�
QXPEHUV�RI�OLYHVWRFN��DQG�ZRRO�SURGXFWLRQ���,W�DOVR�DVNV�SURYLGHUV�WR�´ZULWH�LQµ�GHWDLOV�RI�FRPPRGLWLHV
QRW�SULQWHG�RQ�WKH�IRUP�

'DWD�RQ�WKH�XVH�RI�LQSXWV�WR�WKH�SURGXFWLRQ�SURFHVV�KDYH�DOVR�EHHQ�FROOHFWHG�IRU�PDQ\�\HDUV�YLD�WKH
LQFOXVLRQ�RI�TXHVWLRQV��VRPH�RQ�D�URWDWLRQDO�EDVLV���7\SLFDOO\��WKHVH�TXHVWLRQV�KDYH�DVNHG�IDUPHUV�WR
UHSRUW�

& DUHD�RI�SDVWXUHV�DQG�FURSV�LUULJDWHG��WKH�PHWKRG�RI�DSSOLFDWLRQ�DQG�WKH�VRXUFH�RI�ZDWHU�XVHG�

& W\SH�DQG�TXDQWLW\�RI�DUWLILFLDO�IHUWLOLVHU�XVHG�DQG�WKH�DUHD�WR�ZKLFK�LW�ZDV�DSSOLHG�

& TXDQWLW\�RI�LQVHFWLFLGHV��SHVWLFLGHV�DQG�KHUELFLGHV�XVHG��DQG

& WKH�XVH�RI�VRLO�FRQGLWLRQHUV��OLPH��J\SVXP��GRORPLWH��

$�QXPEHU�RI�TXHVWLRQV�KDYH�EHHQ�UHPRYHG�LQ�WKH�ODVW�WZR�GHFDGHV��XVXDOO\�DV�D�UHVXOW�RI�UHGXFWLRQV�LQ
UHVRXUFHV��EXW�DOVR�DV�D�UHVXOW�RI�FRQFHUQV�DERXW�GDWD�TXDOLW\���7KHVH�LQFOXGH�HPSOR\PHQW��FHUHDO�FURS
IRUHFDVWV��YDULHWLHV�IRU�FURSV�DQG�IUXLW�FRPPRGLWLHV��EUHHG�GLVVHFWLRQV�IRU�DQLPDOV��VRPH�VH[�DQG�DJH
GLVVHFWLRQV�IRU�DQLPDOV��XVDJH�RI�HOHFWULFLW\�DQG�IXHOV�DQG�OLYHVWRFN�GHDWKV��LQFOXGLQJ�WKRVH�VODXJKWHUHG
IRU�KXPDQ�FRQVXPSWLRQ��

*HQHUDOO\��XVHUV�KDYH�LQ�WKH�SDVW�WDNHQ�WKH�RSWLRQ�RI�UHGXFLQJ�FRQWHQW�DV�D�PHDQV�RI�DEVRUELQJ�UHVRXUFH
UHGXFWLRQV�DQG�RU�YDU\LQJ�WKH�VFRSH�RI�WKH�FROOHFWLRQ�UDWKHU�WKDQ�PRYLQJ�DZD\�IURP�DQ�DQQXDO�FHQVXV�

��� 8VHU�)XQGHG�4XHVWLRQV�DQG�6XSSOHPHQWDULHV

,Q�UHFHQW�\HDUV��DQ�LQFUHDVLQJ�SURSRUWLRQ�RI�TXHVWLRQV�DVNHG�RQ�WKH�$JULFXOWXUDO�&HQVXV�IRUP�KDYH�EHHQ
IXQGHG�E\�ERWK�LQWHUQDO�DQG�H[WHUQDO�XVHUV���7KLV�LQFOXGHV�VRPH�RI�WKH�TXHVWLRQV�UHIHUUHG�WR�LQ����
DERYH���,Q�WKH���������´VKRUW�IRUPµ�&HQVXV�\HDU��IRU�H[DPSOH��WKH�$XVWUDOLDQ�0HDW�DQG�/LYHVWRFN
&RUSRUDWLRQ��$0/&��FRQWULEXWHG�XVHU�IXQGLQJ�WR�HQVXUH�WKH�FRQWLQXHG�DYDLODELOLW\�RI�GHWDLOHG�OLYHVWRFN
GHPRJUDSKLF�GDWD���6HYHUDO�LQGXVWU\�DVVRFLDWLRQV�KDYH�DOVR�SURYLGHG�WKH�$%6�ZLWK�WKH�QHFHVVDU\
IXQGLQJ�WR�FROOHFW�GHWDLOHG�YDULHWDO�GDWD�RQ�$JULFXOWXUDO�&HQVXV�VXSSOHPHQWDU\�FROOHFWLRQV�

8VHU�IXQGLQJ�KDV�DOVR�EHHQ�PDGH�DYDLODEOH�IRU�WKH�$%6�WR�FROOHFW�GDWD�RQ�D�ZLGH�UDQJH�RI�RWKHU�WRSLFV�
LQFOXGLQJ�

& IDUP�PDQDJHPHQW�SUDFWLFHV��SDUWLFXODUO\�ZLWK�UHJDUG�WR�VXVWDLQDEOH�DJULFXOWXUH��H�J��EURDGDFUH
FXOWLYDWLRQ��GLVSRVDO�RI�FURS�VWXEEOH�DQG�WLOODJH�PHWKRGV��

& HPHUJLQJ�LVVXHV�DQG�LQGXVWULHV��H�J��RUJDQLF�IDUPLQJ�DQG�DJUR�IRUHVWU\��

& WKH�XVH�RI�LQVHFWLFLGHV��KHUELFLGHV�DQG�IXQJLFLGHV�
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& WKH�SHUFHLYHG�DUHD�RI�GHJUDGHG�ODQG�RQ�IDUPLQJ�HVWDEOLVKPHQWV�

& WKH�DUHD�RI�IHQFLQJ�IRU�JUD]LQJ�PDQDJHPHQW�DQG�WKH�SURWHFWLRQ�RI�QDWLYH�YHJHWDWLRQ�DQG�ULYHU�RU
FUHHN�IURQWDJH��DQG

& WKH�DUHD�DQG�SXUSRVH�RI�WUHH�SODQWLQJ�RQ�FOHDUHG�DJULFXOWXUDO�ODQG��H�J��WR�FRQWURO�LUULJDWLRQ
VDOLQLW\�RU�WR�DFW�DV�D�ZLQGEUHDN��

)RU�WKH���������FRPPRGLW\�VXUYH\��RQH�6WDWH�*RYHUQPHQW�KDV�SURYLGHG�DGGLWLRQDO�IXQGV�WR�LQFUHDVH
WKH�VDPSOH�LQ�WKDW�6WDWH�PDLQO\�WR�HQDEOH�WKH�SURGXFWLRQ�RI�HVWLPDWHV�GRZQ�WR�VPDOO�DUHD�OHYHO�IRU�WKDW
6WDWH�

��� &ROOHFWLRQ�DQG�4XHVWLRQQDLUH�'HYHORSPHQW

$JULFXOWXUDO�&HQVXV�IRUPV�DUH�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�WKH�$%6·�)RUPV�'HYHORSPHQW�3URFHGXUHV
DQG�'HVLJQ�6WDQGDUGV�0DQXDO�XVLQJ�$GREH�3DJHPDNHU�VRIWZDUH���$�VHSDUDWH�&HQVXV�IRUP�LV�SURGXFHG
IRU�HDFK�6WDWH�DQG�7HUULWRU\�WR�DOORZ�IRU�WKH�GLIIHUHQW�PL[�RI�FRPPRGLWLHV�JURZQ�DFURVV�$XVWUDOLD�
DOWKRXJK�FRQVLGHUDEOH�HIIRUWV�KDYH�EHHQ�PDGH�LQ�UHFHQW�\HDUV�WR�VWDQGDUGLVH�WKH�IRUPV�WR�WKH�H[WHQW
SRVVLEOH�

6SDFH�IRU�DGGLWLRQDO�TXHVWLRQV�RQ�WKH����SDJH�$JULFXOWXUDO�&HQVXV�IRUP�LV�DW�D�SUHPLXP�DQG�WR�ILQDOLVH
WKH�FRQWHQW�RI�WKH�IRUPV�HDFK�\HDU�WKH�$JULFXOWXUH�3URJUDP�XQGHUWDNHV�DQ�H[WHQVLYH�XVHU�FRQVXOWDWLRQ
SURFHVV���7KH�FRQVXOWDWLRQ�SURFHVV�LQYROYHV�PHHWLQJ�ZLWK�XVHUV�RQ�HLWKHU�DQ�LQGLYLGXDO�RU�JURXS�EDVLV
RYHU�D�SHULRG�RI�WKUHH�PRQWKV��DQG�FXOPLQDWHV�ZLWK�D�PHHWLQJ�RI�WKH�$JULFXOWXUDO�6WDWLVWLFV�8VHU
$GYLVRU\�*URXS��8$*��DW�WKH�HQG�RI�$XJXVW���$W�WKLV�PHHWLQJ��SULRULWLHV�IRU�WKH�IRUWKFRPLQJ�FROOHFWLRQ
DUH�GHWHUPLQHG�E\�H[DPLQLQJ�WKH�IXOO�UDQJH�RI�H[LVWLQJ�DQG�QHZ�VWDWLVWLFDO�XVHU�UHTXLUHPHQWV�DQG�D
EURDG�FROOHFWLRQ�VWUDWHJ\�GLVFXVVHG�DQG�XVXDOO\�DJUHHG�WR����:KHUH�WKHUH�LV�GLVDJUHHPHQW��WKH�$%6�PXVW
FRQFOXGH�WKH�LVVXH��WDNLQJ�LQWR�DFFRXQW�DGYLFH�LW�KDV�UHFHLYHG����:KHUH�SRVVLEOH��GHFLVLRQV�DUH�WKHQ
PDGH�DERXW�WKH�FRQWHQW�RI�WKH�IRUWKFRPLQJ�&HQVXV���3URSRVHG�FKDQJHV�WR�H[LVWLQJ�TXHVWLRQV�PD\�DOVR
DULVH�DV�D�UHVXOW�RI�ILHOG�3RVW�(QXPHUDWLRQ�6XUYH\V��3(6��RU�IURP�RWKHU�DQDO\VLV�ZKLFK�UHYHDOV�GHVLJQ
IDXOWV�LQ�WKH�TXHVWLRQV���$OWHUQDWLYHO\��TXHVWLRQV�PD\�EH�DGMXVWHG�WR�VXLW�FKDQJLQJ�IDUP�SUDFWLFHV�ZLWKLQ
WKH�DJULFXOWXUDO�VHFWRU��EDVHG�RQ�DGYLFH�IURP�XVHUV�UHFHLYHG�GXULQJ�WKH�FRQVXOWDWLRQ�SURFHVV�

)RUP�DQG�TXHVWLRQ�GHYHORSPHQW�LV�XQGHUWDNHQ�XVLQJ�D�FRPELQDWLRQ�RI�YDULRXV�WHFKQLTXHV��LQFOXGLQJ
REVHUYDWLRQDO�VWXGLHV�DQG�WHOHSKRQH�LQWHUYLHZV���$GYLFH�LV�DOVR�VRXJKW�IURP�XVHUV�RQ�DSSURSULDWH
ZRUGLQJ�DQG�TXHVWLRQ�VWUXFWXUH���'HVSLWH�WKH�FDUH�WDNHQ�LQ�TXHVWLRQ�WHVWLQJ�DQG�IRUPV�GHVLJQ��KRZHYHU�
WKH�$JULFXOWXUDO�&HQVXV�IRUP�H[SHULHQFHV�D�QXPEHU�RI�SUREOHPV�FRPPRQO\�DVVRFLDWHG�ZLWK�VHOI
HQXPHUDWHG�FROOHFWLRQV��DV�ZHOO�DV�VRPH�WKDW�DUH�PRUH�SHFXOLDU�WR�WKH�$JULFXOWXUDO�&HQVXV�LWVHOI�

6RPH�ODQGKROGHUV��IRU�H[DPSOH��ODFN�SHUVRQDO�LQWHUHVW�LQ�UXUDO�VWDWLVWLFV�DQG�WKHUHIRUH�KDYH�OLWWOH
PRWLYDWLRQ�WR�VXSSO\�WKH�$%6�ZLWK�D�FRPSOHWHG�IRUP���2WKHUV�FDQ�EH�DQQR\HG�E\�KDYLQJ�WR�FRPSOHWH
OHQJWK\�IRUPV�DQG�DUH�WKHUHIRUH�TXLFN�WR�VXIIHU�´IRUP�IDWLJXHµ���7KLV�FDQ�UHVXOW�LQ�HUURUV�DQG�RPLVVLRQV
LQ�WKH�GDWD��DQG�LQ�VRPH�LVRODWHG�FDVHV��WKH�SURYLGHU�UHWXUQLQJ�DQ�LQFRPSOHWH�IRUP�DQQRWDWHG�´VDPH�DV
ODVW�\HDUµ���3RRU�UHFRUG�NHHSLQJ�SUDFWLFHV�DQG�WKH�GHJUHH�RI�PHPRU\�ELDV�LQYROYHG�LQ�WKH�UHSRUWLQJ�RI
GDWD�UHTXLUHG�RYHU�D�WZHOYH�PRQWK�SHULRG�FDQ�DOVR�LPSDFW�XSRQ�WKH�TXDOLW\�RI�GDWD���,Q�D�VLPLODU
PDQQHU��UHVSRQGHQWV�FDQ�RQ�RFFDVLRQ�VHOI�GHILQH�TXHVWLRQV�DQG�LJQRUH�WKH�DFFRPSDQ\LQJ�LQVWUXFWLRQV
VXSSOLHG�RQ�WKH�IRUP�

,W�LV�ODUJHO\�IRU�PDQ\�RI�WKH�DERYH�UHDVRQV�WKDW�TXHVWLRQV�DVNLQJ�IRU�HPSOR\PHQW�GHWDLOV�ZHUH�UHPRYHG
IURP�WKH�$JULFXOWXUDO�&HQVXV�IRUP���+HUH��WKH�WHQGHQF\�RI�PDQ\�IDUPHUV�WR�UHSRUW�SDUW�WLPH�IDPLO\
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KHOSHUV�DV�IXOO�WLPH�HPSOR\HHV�LQ�WKHLU�UHWXUQV��FRPELQHG�ZLWK�D�KLJK�WXUQRYHU�RI�SURSHUW\�OHVVHHV�DQG
VKDUH�IDUPHUV�ZLWKLQ�WKH�DJULFXOWXUDO�VHFWRU��PDGH�LW�YHU\�GLIILFXOW�WR�PDLQWDLQ�FRPSDUDELOLW\�RI
HPSOR\PHQW�GDWD�IURP�\HDU�WR�\HDU���$V�D�UHVXOW��HPSOR\PHQW�GDWD�IRU�WKH�DJULFXOWXUDO�LQGXVWU\�DUH�QRZ
HVWLPDWHG�RQ�WKH�EDVLV�RI�GDWD�FROOHFWHG�LQ�WKH�$%6�0RQWKO\�/DERXU�)RUFH�6XUYH\�

7KH�QH[W�WZR�VHFWLRQV�RXWOLQH�YDULRXV�VWUDWHJLHV�WKDW�WKH�$%6�KDV�DGRSWHG�LQ�RUGHU�WR�PLQLPLVH�WKH
HIIHFWV�RI�PDQ\�RI�WKH�SUREOHPV�OLVWHG�DERYH�

�� 'HVSDWFKLQJ�DQG�3URFHVVLQJ�$JULFXOWXUDO�&HQVXV�)RUPV

��� 'HVSDWFK�DQG�&ROOHFWLRQ�&RQWURO�$FWLYLWLHV

3ULRU�WR����������WKH�GHVSDWFK��FROOHFWLRQ�DQG�FRPSLODWLRQ�RI�DJULFXOWXUDO�VWDWLVWLFV�ZDV�FRQGXFWHG�RQ�D
GHFHQWUDOLVHG�EDVLV�E\�HDFK�RI�WKH�$%6�6WDWH�DQG�7HUULWRU\�RIILFHV���6WDWLVWLFDO�RXWSXW�ZDV�WKHQ�SURGXFHG
DQG�GLVVHPLQDWHG�E\�WKH�$%6�&HQWUDO�2IILFH���,Q�WKH�HDUO\�����V��WKH�$%6�GHFLGHG�WR�UHRUJDQLVH�LWV
VWDWLVWLFDO�RSHUDWLRQV�IRU�PDQ\�FROOHFWLRQV�E\�IRUPLQJ�1DWLRQDO�3URMHFW�&HQWUHV��13&��ZKLFK�FRYHUHG�DOO
6WDWHV�DQG�7HUULWRULHV���7KH���������$JULFXOWXUDO�&HQVXV�ZDV�WKH�ILUVW�FRQGXFWHG�HQWLUHO\�E\�WKH
$JULFXOWXUH�13&�LQ�WKH�7DVPDQLDQ�2IILFH�

&HQWUDOLVLQJ�WKH�FROOHFWLRQ�RIIHUHG�PDQ\�RSHUDWLRQDO�HIILFLHQFLHV��H�J��HFRQRPLHV�RI�VFDOH�DQG�WKH
UDWLRQDOLVDWLRQ�DQG�VWDQGDUGLVDWLRQ�RI�SURFHGXUHV�DFFRUGLQJ�WR�EHVW�SUDFWLFH���EXW�LW�DOVR�SRVHG�LWV�RZQ
SDUWLFXODU�ORJLVWLFDO�FKDOOHQJHV���,Q�DQ\�RQH�FROOHFWLRQ�F\FOH��IRU�H[DPSOH��WKH�$JULFXOWXUH�13&�QHHGHG
WR�

& FRQGXFW�DQ�LQLWLDO�FHQVXV�GHVSDWFK��FRQVLVWLQJ�RI�D�&HQVXV�IRUP��D�GXSOLFDWH�IRUP�IRU�WKH
SURYLGHUV·�RZQ�UHIHUHQFH��D�UHSO\�SDLG�HQYHORSH�DQG�D�&HQVXV�LQIRUPDWLRQ�EURFKXUH��WR
��������DJULFXOWXUDO�HVWDEOLVKPHQWV�DFURVV�$XVWUDOLD�

& GHVSDWFK�D�WRWDO�RI�RYHU���������$JULFXOWXUDO�&HQVXV�UHPLQGHU�SRVWFDUGV�DQG�OHWWHUV�

& GHVSDWFK�DSSUR[LPDWHO\��������$JULFXOWXUDO�&HQVXV�VXSSOHPHQWDU\�IRUPV��IROORZHG�E\
UHPLQGHU�FDUGV�DQG�OHWWHUV�

& UHVROYH�DSSUR[LPDWHO\��������IURQW�RI�IRUP�TXHULHV�DQG�LQYHVWLJDWH�DQG�UH�GHVSDWFK������
IRUPV�XQDEOH�WR�EH�GHOLYHUHG�GXH�WR�LQFRPSOHWH�RU�LQFRUUHFW�QDPH�DQG�DGGUHVV�LQIRUPDWLRQ�

& UHVSRQG�WR��������WHOHSKRQH�TXHULHV�IURP�UHVSRQGHQWV��GXULQJ�SHDN�WHOHSKRQH�SHULRGV��XVXDOO\
IROORZLQJ�WKH�LQLWLDO�GHVSDWFK�RI�IRUPV�DQG�UHPLQGHUV��WKH�QXPEHU�RI�LQFRPLQJ�FDOOV�ZRXOG
DYHUDJH�����SHU�GD\��

& DFKLHYH�D�´ILUVW�HVWLPDWHVµ�SXEOLFDWLRQ�WDUJHW�RI����SHUFHQW�FOHDQ�UHFRUGV�ZLWKLQ���ZHHNV�RI�WKH
UHIHUHQFH�GDWH��WKLV�HTXDWHG�WR�RSHQLQJ��VRUWLQJ��EXQGOLQJ��PDUNLQJ�LQ��SURFHVVLQJ�DQG�HGLWLQJ
������IRUPV�SHU�GD\���DQG

& FDSWXUH�RYHU�����PLOOLRQ�GDWD�LWHPV�

7KH�$%6�LPSOHPHQWHG�13&V�LQ�GLIIHUHQW�RIILFHV�FRQFXUUHQWO\�FRYHULQJ�VHYHUDO�FROOHFWLRQV��VR�WKDW�DV�DQ
RIILFH�ZDV�IRUPLQJ�D�13&�IRU�RQH�VXEMHFW�PDWWHU��LW�ZDV�DOVR�UHOLQTXLVKLQJ�UHVSRQVLELOLW\�IRU�YDULRXV
RWKHU�FROOHFWLRQV��WR�DSSUR[LPDWHO\�PDLQWDLQ�WKH�VL]H�RI�HDFK�RI�WKH���$%6�RIILFHV��&HQWUDO�2IILFH�DQG
RQH�RIILFH�LQ�HDFK�6WDWH�DQG�7HUULWRU\����,PSOHPHQWDWLRQ�RI�DOO�RI�WKHVH�13&V�UHTXLUHG�FDUHIXO�SODQQLQJ�
SKDVLQJ�DQG�PDQDJHPHQW���7KHVH�ORJLVWLFDO�FKDOOHQJHV�ZHUH�H[DFHUEDWHG�E\�D�UHGXFHG�SURJUDP�EXGJHW��
,Q�WKH�ILQDO�\HDU�RI�FRPSOHWHO\�GHFHQWUDOLVHG�RSHUDWLRQV������������IRU�H[DPSOH��WKH�$JULFXOWXUH
3URJUDP�LQ�WKH�$%6·�6WDWH�DQG�7HUULWRU\�RIILFHV�DFFRXQWHG�IRU����VWDII�\HDUV�RI�HIIRUW���,Q����������WKH
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3URJUDP�VSHQW����VWDII�\HDUV�RI�HIIRUW�����RI�ZKLFK�ZDV�DWWULEXWHG�WR�WKH�$JULFXOWXUH�13&���7KH
$JULFXOWXUH�3URJUDP�DQG�WKH�13&�KDV�WKHUHIRUH�QHHGHG�WR�DGRSW�D�QXPEHU�RI�LQQRYDWLYH�VWUDWHJLHV�WR
DWWDLQ�SURJUDP�REMHFWLYHV�ZLWKLQ�WKH�WLJKW�UHVRXUFH�FRQVWUDLQWV�

7KH�XVH�RI�D�PDLO�FRQWUDFWRU�IRU�WKH�GHVSDWFK�RI�IRUPV�DQG�UHPLQGHUV��IRU�H[DPSOH��KDV�DOORZHG�13&
VWDII�WR�IRFXV�RQ�FRUH�$%6�VWDWLVWLFDO�DFWLYLWLHV���7HPSRUDU\�FRQWUDFW�VWDII�KDYH�DOVR�EHHQ�XVHG
H[WHQVLYHO\�E\�WKH�13&��XQGHU�WKH�GLUHFWLRQ�RI�H[SHULHQFHG�$%6�VWDII��WR�DVVLVW�ZLWK�PDLO�KDQGOLQJ�
TXHU\�UHVROXWLRQ��SURFHVVLQJ�DQG�HGLWLQJ�IXQFWLRQV�

$JULFXOWXUDO�&HQVXV�IHHGEDFN�WR�WKH�%XVLQHVV�5HJLVWHU�KDV�DOVR�EHHQ�DXWRPDWHG�YLD�WKH�XVH�RI�WKH
&RPSXWHU�$VVLVWHG�)HHGEDFN�6\VWHP��&$)6����7KH�&$)6�V\VWHP�FUHDWHV�GDWD�VHWV�ZKLFK�OLVW�DOO
FKDQJHV�WKDW�KDYH�EHHQ�PDGH�WR�UHFRUGV�RQ�WKH�$%6·�FRPSXWHULVHG�'HVSDWFK�DQG�&ROOHFWLRQ�&RQWURO
�'$&&��V\VWHP���7KHVH�GDWD�VHWV�DUH�UHJXODUO\�DSSOLHG�WR�WKH�%XVLQHVV�5HJLVWHU�IRU�XSGDWLQJ�SXUSRVHV��
8SRQ�WKHLU�UHFHLSW�LQ�WKH�RIILFH��IRUPV�DUH�PDUNHG�LQWR�WKH�'$&&�V\VWHP�LQ�D�VLPLODU�PDQQHU��ZLWK
LQGLYLGXDO�UHIHUHQFH�QXPEHUV�RQ�HDFK�IRUP�EHLQJ�FDSWXUHG�E\�D�&$(5(�ZDQG�V\VWHP�

7KH�13&�KDV�DOVR�DGRSWHG�D�QXPEHU�RI�VWUDWHJLHV�GHVLJQHG�WR�LPSURYH�RYHUDOO�UHVSRQVH�UDWHV��DQG�WKXV
LPSURYH�WKH�TXDOLW\�RI�VWDWLVWLFDO�RXWSXW�PRUH�JHQHUDOO\����7ZR�VXFK�PHDVXUHV�KDYH�EHHQ�

& VWUDWLILFDWLRQ�RI�WKH�&HQVXV�SRSXODWLRQ��DQG

& LGHQWLILFDWLRQ�RI�SULRULW\�XQLWV�IRU�,QWHQVLYH�)ROORZ�8S��,)8��EDVHG�RQ�HLWKHU�WKHLU�VLJQLILFDQFH
ZLWKLQ�VWUDWD��RU�DOWHUQDWLYHO\��WKHLU�SUHYLRXV�UHVSRQVH�KLVWRU\�

:KLOH�VWUDWLILFDWLRQ�KDV�WKH�SULQFLSDO�EHQHILW�RI�LPSURYLQJ�WKH�TXDOLW\�RI�GDWD�WR�FRPSLOH�SUHOLPLQDU\
HVWLPDWHV��L�H��LW�DOORZV�IRU�QXPEHU�UDLVHG�HVWLPDWLRQ�XVLQJ�VWUDWXP�ZHLJKWHG�XQLW�UHFRUG�GDWD���LW�DOVR
HQDEOHV�WKH�13&�WR�LGHQWLI\�WKRVH�´VWDWLVWLFDOO\�VLJQLILFDQWµ�XQLWV��LQ�WHUPV�RI�WKHLU�VL]H��FRQWULEXWLRQ�WR
DJJUHJDWHV�RU�GLIIHUHQFH�IURP�RWKHU�XQLWV�LQ�WKH�VDPH�LQGXVWU\��WR�VSHFLILFDOO\�WDUJHW�IRU�,)8���7KHVH
XQLWV�DUH�LGHQWLILHG�RQ�WKH�EDVLV�RI�WKHLU�SUHYLRXV�\HDU·V�UHVSRQVH�WR�WKH�&HQVXV�DQG�DUH�VSHFLILFDOO\
IODJJHG�RQ�WKH�'$&&�V\VWHP���,Q����������������VLJQLILFDQW�XQLWV�ZHUH�IODJJHG�DQG�D����SHUFHQW
UHVSRQVH�UDWH�ZDV�DFKLHYHG�IURP�WKHVH�XQLWV�E\�XVLQJ�D�FRPELQDWLRQ�RI�WDLORUHG�UHPLQGHU�OHWWHUV�
WHOHSKRQH�FRQWDFW�DQG�SHUVRQDO�YLVLWV�

,Q�RUGHU�WR�LQLWLDWH�D�´SDWWHUQµ�RI�IRUP�FRPSOHWLRQ��XQLWV�DUH�DOVR�IODJJHG�IRU�SULRULW\�UHPLQGHU�DQG�,)8
DFWLRQ�LI�WKH\�DUH�QHZ�WR�WKH�FROOHFWLRQ��H�J��KDYH�UHFHQWO\�ERXJKW�ODQG��RU�DOWHUQDWLYHO\��LI�WKH\�DUH
´FKURQLF�QRQ�UHVSRQGHQWVµ��WKRVH�ZKR�KDYH�QRW�UHWXUQHG�D�IRUP�IRU�WKUHH�FRQVHFXWLYH�\HDUV����,)8
DWWHQWLRQ�DOVR�FHQWUHV�RQ�WKRVH�XQLWV�ZLWK�UHODWLYHO\�ODUJH�(9$2V�LQ�´QRUPDOµ�VWUDWD�DQG��UHVRXUFHV
SHUPLWWLQJ��RQ�FHUWDLQ�LQGXVWULHV�RU�(9$2�UDQJHV�RQ�DQ�LQWHU�\HDU�URWDWLRQDO�EDVLV�

7R�IXUWKHU�LPSURYH�UHVSRQVH�UDWHV��DQG�WR�PLQLPLVH�SURYLGHU�ORDG���WKH�13&�KDV�DOVR�HVWDEOLVKHG
VSHFLDO�UHSRUWLQJ�DUUDQJHPHQWV�ZLWK�DJULFXOWXUDO�UHVSRQGHQWV�ZKR�SUHIHUUHG�WR�KDYH�WKHLU�LQIRUPDWLRQ
FROOHFWHG�E\�WHOHSKRQH���7KHVH�DUH�UHFRUGHG�RQ�D�´VSHFLDO�FDVHVµ�GDWDEDVH��WR�HQVXUH�WKDW�UHPLQGHUV�DUH
QRW�LQDGYHUWHQWO\�GHVSDWFKHG�

'HVSLWH�WKH�DERYH�PHDVXUHV��DERXW����SHUFHQW�RI�XQLWV��PDLQO\�YHU\�VPDOO�IDUPV��GR�QRW�IXUQLVK�D�UHWXUQ
LQ�D�JLYHQ�&HQVXV�\HDU���,Q�YHU\�IHZ�FDVHV��IDUPHUV�ZLOO�DFWXDOO\�UHIXVH�WR�FRPSOHWH�WKH�&HQVXV�IRUP��
$OO�$%6�FROOHFWLRQV�DUH�FRQGXFWHG�XQGHU�WKH�DXWKRULW\�RI�WKH�&HQVXV�DQG�6WDWLVWLFV�$FW�������ZKLFK
SURYLGHV�WKH�$XVWUDOLDQ�6WDWLVWLFLDQ�ZLWK�WKH�SRZHU�WR�GLUHFW�SHRSOH�WR�DQVZHU�TXHVWLRQV�RQ�WKH
$JULFXOWXUDO�&HQVXV�IRUP�YLD�D�ZULWWHQ�´1RWLFH�RI�'LUHFWLRQµ��12'����:KLOH�WKLV�UHFRXUVH�LV�DYDLODEOH�
HYHU\�DWWHPSW�LV�PDGH�E\�WKH�$%6�WR�VHFXUH�WKH�FRRSHUDWLRQ�RI�SURYLGHUV���12'V�DUH�LVVXHG�RQ�WKH
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EDVLV�RI�VWDWLVWLFDO�VLJQLILFDQFH�DQG�´H\HV�RSHQµ�GHILDQFH���1RQ�FRPSOLDQFH�ZLWK�D�12'�PD\�UHVXOW�LQ�D
IRUPDO�SURVHFXWLRQ�LQ�VRPH�FDVHV���9HU\�IHZ�IRUPDO�SURVHFXWLRQV�KDYH�EHHQ�LQLWLDWHG�LQ�UHFHQW�\HDUV�

��� 'DWD�&DSWXUH�6WUDWHJLHV

'DWD�FDSWXUH�FXUUHQWO\�FRQVWLWXWHV�D�VLJQLILFDQW�FRPSRQHQW�RI�$JULFXOWXUH�13&�RSHUDWLRQV���6LQFH
���������WKH�13&�KDV�XVHG�WKH�$%6�GHVLJQHG�´,QSXW�3URFHVVLQJ�6\VWHPµ��,36��WR�FDSWXUH�GDWD�IRU�WKH
$JULFXOWXUDO�&HQVXV�DQG�LWV�UHODWHG�VXSSOHPHQWDU\�FROOHFWLRQV���,36�LV�D�81,;�EDVHG�&RPSXWHU�$VVLVWHG
'DWD�(QWU\��&$'(��V\VWHP�ZKLFK�GLVSOD\V�D�FRPSXWHU�UHSOLFD�RI�WKH�UHOHYDQW�$JULFXOWXUDO�&HQVXV�RU
6XSSOHPHQWDU\�IRUP�RQ�WKH�VFUHHQ���,W�DOVR�DSSOLHV�VLPSOH�HGLWV�DV�GDWD�DUH�NH\HG�E\�SURFHVVLQJ�VWDII�

'DWD�FDSWXUH�YLD�WKH�,36�V\VWHP��KRZHYHU��LV�D�YHU\�ODERXU�LQWHQVLYH�DQG�RIWHQ�HUURU�SURQH�IRUP�RI
HQWHULQJ�GDWD��ZKLFK�DOVR�SRVHV�HUJRQRPLF�ULVNV�WR�WKH�VWDII�LQYROYHG���,Q�UHFRJQLVLQJ�WKHVH�OLPLWDWLRQV�
WKH�13&�KDV�RYHU�WKH�ODVW�WZR�\HDUV�WULDOHG�2SWLFDO�&KDUDFWHU�5HFRJQLWLRQ��2&5��DV�DQ�DOWHUQDWLYH
PHWKRG�RI�GDWD�FDSWXUH�IRU�VHYHUDO�RI�WKH�VXSSOHPHQWDU\�FROOHFWLRQV���8VLQJ�2&5�IRU�GDWD�FDSWXUH�ZDV
SDUWLFXODUO\�GHVLUDEOH�JLYHQ�LWV�SRWHQWLDO�WR�IUHH�XS�UHVRXUFHV�ZKLFK�FRXOG�EH�EHWWHU�XWLOLVHG�IRU�HGLWLQJ
DQG�GDWD�YDOLGDWLRQ�

'HVSLWH�WKH�VXFFHVVIXO�XVH�RI�2&5�LQ�VRPH�RWKHU�$%6�FROOHFWLRQV��IRU�DJULFXOWXUH�WKH�UHVXOWV�WR�GDWH
KDYH�EHHQ�OHVV�WKDQ�VDWLVIDFWRU\�DQG�VHYHUDO�SUREOHPV�KDYH�EHHQ�LGHQWLILHG���7KHVH�LQFOXGH�

& WKH�LQDELOLW\�WR�DFFXUDWHO\�VFDQ�XQLTXH�LGHQWLILHUV�IURP�PHFKDQLFDOO\�DSSOLHG�DGKHVLYH�QDPH�DQG
DGGUHVV�ODEHOV�

& WKH�VLJQLILFDQW�WLPH�DQG�FRPSXWHU�FRVW�LQYROYHG�LQ�WUDQVIHUULQJ�GDWD�DQG�WKH�ODFN�RI�VXLWDEOH
LQGH[LQJ�IDFLOLWLHV��DQG

& WKH�FRQVLGHUDEOH�FOHULFDO�UHVRXUFHV�UHTXLUHG�IRU�GDWD�´UHSDLUµ�ZRUN�JHQHUDWHG�E\�WKH�LQFRUUHFW
VFDQQLQJ�RI�UHSRUWHG�GDWD�

7KH�$JULFXOWXUH�3URJUDP�KDV�WKHUHIRUH�GHFLGHG�QRW�WR�XVH�2&5�IRU���������FROOHFWLRQV�DQG�ZLOO
UHFRQVLGHU�ZKHQ�WKH�SUREOHPV�ZLWK�WKH�FXUUHQW�IDFLOLW\�FDQ�EH�UHVROYHG���2WKHU�IDFWRUV�FXUUHQWO\
PLWLJDWLQJ�DJDLQVW�WKH�XVH�RI�2&5�IRU�GDWD�FDSWXUH�LQFOXGH�WKH�

& FRVW�RI�GHVSDWFK��ZKHQ�GHVLJQHG�LQ�2&5�UHDGDEOH�IRUPDW��IRUPV�LQFUHDVH�FRQVLGHUDEO\�LQ�VL]H
IURP�WKH�FXUUHQW����SDJHV�ZKLFK�LV�MXVW�XQGHU�WKH�PD[LPXP�DOORZDEOH�ZHLJKW�IRU�D�´VWDQGDUGµ
OHWWHU��VLJQLILFDQWO\�LQFUHDVLQJ�SRVWDJH�FRVWV�SHU�XQLW��

& VSDUVHQHVV�RI�GDWD�RQ�WKH�IRUP��2&5�VFDQQLQJ�LV�FKDUJHG�RQ�D�´SHU�SDJHµ�EDVLV�DQG�DW�FXUUHQW
FRVWV��2&5�GDWD�FDSWXUH�ZRXOG�SURYH�FRQVLGHUDEO\�PRUH�H[SHQVLYH�WKDQ�PDQXDO�GDWD�HQWU\��
DQG

& ODFN�RI�D�FRVW�HIILFLHQW�GLUHFW�SULQWLQJ�IDFLOLW\�IRU�PXOWL�SDJH�ERRNOHWV�

$QRWKHU�DOWHUQDWLYH�IRUP�RI�GDWD�FDSWXUH�FXUUHQWO\�XQGHU�LQYHVWLJDWLRQ�LV�GLUHFW�GDWD�FDSWXUH�YLD�WKH
,QWHUQHW���$OWKRXJK�WKH�SURSRUWLRQ�RI�IDUPHUV�ZLWK�,QWHUQHW�DFFHVV�LV�FXUUHQWO\�TXLWH�ORZ��OHVV�WKDQ
���SHUFHQW���WKH�,QWHUQHW�WDNH�XS�ZLWKLQ�UXUDO�FRPPXQLWLHV�LV�VWHDGLO\�LQFUHDVLQJ���2QH�VXJJHVWHG
PHWKRG�RI�FROOHFWLQJ�DJULFXOWXUDO�GDWD�RQ�WKH�,QWHUQHW�LV�YLD�DQ�LQWHUDFWLYH�IRUP��ZKLFK�ZRXOG�LQFOXGH
EDVLF�RQ�OLQH�HGLWV��WKDW�FRXOG�EH�DFFHVVHG�RQ�WKH�$%6�ZHEVLWH���7KH�,QWHUQHW�LV�DOVR�UHJDUGHG�DV�D
SRWHQWLDO�YHKLFOH�IRU�UHPLQGHU�DQG�,)8�DFWLRQ��DQG�SURYLGHUV�DUH�EHLQJ�DVNHG�IRU�WKHLU�,QWHUQHW�H�PDLO
DGGUHVV�RQ�WKH���������VXUYH\�IRUP�



��

��� 'DWD�9DOLGDWLRQ�6WUDWHJLHV

2QH�RI�WKH�PDMRU�SUREOHPV�DVVRFLDWHG�ZLWK�UXQQLQJ�DQ�DQQXDO�FHQVXV�KDV�EHHQ�WR�HQVXUH�WKDW�SURYLGHUV
UHDG�DQG�FRPSOHWH�WKH�ZKROH�IRUP��UDWKHU�WKDQ�WKRVH�SDUWV�ZKLFK�WKH\�FRQVLGHU�ZLOO�RQO\�UHODWH�WR�WKHLU
DFWLYLWLHV���+LVWRULFDOO\��WKHUH�KDV�EHHQ�D�UHOXFWDQFH�WR�FKDQJH�WKH�IRUP��SDUWLFXODUO\�WKH�RUGHU�RI
TXHVWLRQV���+RZHYHU��WKH�LQWURGXFWLRQ�RI�D�ODUJH�UDQJH�RI�QHZ�DQG�TXLWH�GLIIHUHQW�TXHVWLRQV�KDV�IRUFHG
WKH�UHRUGHULQJ�RI�PDQ\�TXHVWLRQV�LQ�UHFHQW�WLPHV���7R�KHOS�RYHUFRPH�WKLV�SUREOHP��WKH�IRUP�LQFOXGHV
ILOWHU�TXHVWLRQV�DW�WKH�EHJLQQLQJ�RI�HDFK�VHFWLRQ�RI�WKH�IRUP�WR�JXLGH�SURYLGHUV�WKURXJK�WKH�IRUP��DQG
HQVXUH�DOO�UHOHYDQW�VHFWLRQV�DQG�TXHVWLRQV�DUH�FRPSOHWHG�

7KH�RWKHU�VLJQLILFDQW�SUREOHP��LQ�WHUPV�RI�GDWD�YDOLGDWLRQ��UHODWHV�WR�WKH�GHWDLOHG�OHYHO�DW�ZKLFK�GDWD�FDQ
EH�UHOHDVHG�IURP�WKH�$JULFXOWXUDO�&HQVXV���7KH�GLVVHPLQDWLRQ�RI�GHWDLOHG�FRPPRGLW\�GDWD�DW�WKH�VPDOO
DUHD�OHYHO�LPSRVHV�D�ODUJH�HGLWLQJ�ORDG�RQ�WR�WKH�13&�

+RZHYHU��FRQGXFWLQJ�DQ�$JULFXOWXUDO�&HQVXV�RQ�DQ�DQQXDO�EDVLV�GRHV�SURYLGH�PDQ\�XQLTXH
RSSRUWXQLWLHV�IRU�HGLWLQJ�GDWD��SULQFLSDOO\�EHFDXVH�LW�DOORZV�IRU�WKH�LQYHVWLJDWLRQ�RI�LQWHU�\HDU
PRYHPHQWV�LQ�UHSRUWHG�FRPPRGLWLHV�DW�WKH�´XQLW�UHFRUGµ��LQGLYLGXDO�IRUP��OHYHO�DQG�DW�DOO�OHYHOV�DW
ZKLFK�WKH�GDWD�DUH�DJJUHJDWHG�DQG�GLVVHPLQDWHG�

6SHFLILF�GDWD�YDOLGDWLRQ�WHFKQLTXHV�DUH�H[SORUHG�LQ�PRUH�GHWDLOHG�EHORZ�

����� &OHULFDO�6FDQQLQJ

3ULRU�WR�EHLQJ�HQWHUHG�LQWR�WKH�FRPSXWHU�V\VWHP��IRUPV�DUH�SK\VLFDOO\�VFDQQHG�WR�LGHQWLI\�´IURQW�RI
IRUPµ�TXHULHV�DQG�RWKHU�UHSRUWLQJ�SUREOHPV��H�J��IDUPHUV�UHSRUWLQJ�LQ�DFUHV�LQVWHDG�RI�KHFWDUHV�
PLVVLQJ�GDWD�ILHOGV��UHTXLULQJ�FRUUHFWLRQ�SULRU�WR�GDWD�HQWU\���$V�UHVRXUFH�OHYHOV�ZLWKLQ�WKH�3URJUDP
KDYH�GHFOLQHG��VR�KDV�WKH�DPRXQW�RI�HIIRUW�SXW�LQWR�FOHULFDOO\�H[DPLQLQJ�HDFK�UHWXUQ���7KH�XVH�RI�,36�E\
FOHULFDO�VWDII�WR�HQWHU�WKH�GDWD�KDV�DOVR�UHGXFHG�WKH�UHOLDQFH�RQ�DQ�LQLWLDO�FOHULFDO�H[DPLQDWLRQ�RI�IRUPV�

����� ,QSXW�(GLWLQJ

,QSXW�HGLWLQJ�LV�WKH�SURFHVV�RI�LGHQWLI\LQJ�DQG�UHVROYLQJ�SUREOHPV�ZLWK�WKH�GDWD�VXSSOLHG�RQ�LQGLYLGXDO
IRUPV���7KH�PDLQ�DLP�RI�LQSXW�HGLWLQJ�LV�WR�FRUUHFW�UHSRUWLQJ�DQG�NH\LQJ�HUURUV�DQG�WR�UHVROYH�ORJLFDO
LQFRQVLVWHQFLHV�ZLWKLQ�WKH�IRUP���7R�DFKLHYH�WKLV��HGLWV�ZKLFK�H[DPLQH�WKH�GDWD�IRU�FRQIRUPLW\�WR
VSHFLILF�WROHUDQFHV��FKHFN�WKDW�FRPSRQHQWV�HTXDO�WRWDOV�DQG�GHWHUPLQH�ZKHWKHU�FHUWDLQ�UDWLRV�IDOO�ZLWKLQ
VSHFLILHG�UDQJHV�KDYH�EHHQ�EXLOW�LQWR�WKH�FRPSXWHU�SURFHVVLQJ�V\VWHP���(GLW�IDLOXUHV�IRU�HDFK�UHFRUG�DUH
SULQWHG�RQ�DQ�(GLW�7UDQVDFWLRQ�/LVWLQJ��(7/��DQG�D�F\FOH�RI�HGLWLQJ�DQG�DPHQGLQJ�FRQWLQXHV�XQWLO�DOO
UHFRUGV�DUH�VDWLVIDFWRULO\�´FOHDQµ���$V�D�JHQHUDO�UXOH��WKH�$%6�VHHNV�WR�FRQWDFW�SURYLGHUV�DV�OLWWOH�DV
SRVVLEOH�GXULQJ�LQSXW�HGLWLQJ��EXW�WKHUH�DUH�PDQ\�RFFDVLRQV�ZKHUH�FRQWDFW�LV�UHTXLUHG�WR�UHVROYH
DSSDUHQW�LQFRQVLVWHQFLHV�RQ�WKH�IRUP�

����� 2XWSXW�(GLWLQJ

)ROORZLQJ�D�F\FOH�RI�LQSXW�HGLWLQJ��DQG�ZKHQ�D�VLJQLILFDQWO\�ODUJH�SURSRUWLRQ�RI�IRUPV�KDYH�EHHQ
UHFHLYHG�DQG�SURFHVVHG��RXWSXW�HGLWLQJ�FRPPHQFHV���2XWSXW�HGLWLQJ�LQYROYHV�WKH�H[DPLQDWLRQ�RI
WDEXODWHG�GDWD�DW�GLIIHUHQW�OHYHOV�RI�DJJUHJDWLRQ�LQWHQGHG�IRU�GLVVHPLQDWLRQ���3DUWLFXODU�HPSKDVLV�LV
SODFHG�XSRQ�LGHQWLI\LQJ�ODUJH�\HDU�WR�\HDU�PRYHPHQWV�LQ�DJJUHJDWHG�FRPPRGLW\�GDWD���)RUPV�WKDW
VLJQLILFDQWO\�FRQWULEXWH�WR�VXFK�PRYHPHQWV�DUH�UH�H[DPLQHG�IRU�SRVVLEOH�HUURUV���$QRWKHU�REMHFWLYH�RI



��

RXWSXW�HGLWLQJ�LV�WR�LGHQWLI\�LQFRQVLVWHQFLHV�EHWZHHQ�FRPPRGLWLHV�DQG�UHJLRQV��IRU�H[DPSOH��WURSLFDO
IUXLW�JURZQ�LQ�WHPSHUDWH�UHJLRQV�DQG�SURGXFWLRQ�RI�EURDGDFUH�FURSV�LQ�PHWURSROLWDQ�DUHDV�

7KLV�LV�DQ�LWHUDWLYH�SURFHVV�DQG�UHFRUGV�IRXQG�WR�EH�LQ�HUURU�DUH�DPHQGHG�DQG�DJDLQ�VXEMHFWHG�WR�WKH
UDQJH�RI�HGLWV�DSSOLHG�GXULQJ�WKH�LQSXW�HGLW�SKDVH�

����� 6LJQLILFDQFH�(GLWLQJ

7KH�$JULFXOWXUH�13&�KDV�FRQVLVWHQWO\�VRXJKW�WR�UHILQH�WKH�DERYH�HGLWLQJ�PHWKRGRORJLHV�WR�ILQG
HIILFLHQFLHV�DQG�WR�LPSURYH�WKH�RYHUDOO�TXDOLW\�RI�GDWD�UHOHDVHG���2QH�VXFK�PHWKRGRORJ\�XVHG�LQ�UHFHQW
\HDUV�LV�VLJQLILFDQFH�HGLWLQJ���7KLV�LQYROYHV�HGLWLQJ�RQO\�WKRVH�IRUPV�ZKLFK�KDYH�D�VLJQLILFDQW�LPSDFW
XSRQ�FRPPRGLW\�HVWLPDWHV�DW�WKH�DJJUHJDWH�OHYHO���:KLOH�IURQW�RI�IRUP�LQIRUPDWLRQ�VWLOO�UHFHLYHV
FRQVLGHUDEOH�DWWHQWLRQ��RQO\�D�PLQLPDO�FOHULFDO�VFDQ�LV�QRZ�FRQGXFWHG�WR�FRUUHFW�WKH�PRVW�VHULRXV�RI
FRPPRGLW\�UHSRUWLQJ�HUURUV�RQ�WKH�IRUP���6LPLODUO\��DW�WKH�LQSXW�HGLW�VWDJH��HGLW�WROHUDQFHV�KDYH�EHHQ
PRGLILHG��RQ�WKH�EDVLV�RI�XQLYDULDWH�DQG�ELYDULDWH�6$6�DQDO\VLV��WR�HQVXUH�WKH�EHVW�UHWXUQ�IRU�WKH�OHDVW
DPRXQW�RI�HIIRUW�LQ�HGLWLQJ�IRUPV���0RVW�ORJLFDO�LQFRQVLVWHQFLHV��IRU�H[DPSOH��DUH�QRZ�RQO\�LQYHVWLJDWHG
IRU�WKRVH�XQLWV�WKDW�UHSRUW�VWDWLVWLFDOO\�VLJQLILFDQW�QXPEHUV�RI�OLYHVWRFN�DQG�RU�DUHD�RI�FURSV�

$�QXPEHU�RI�6$6�EDVHG�SDFNDJHV�KDYH�DOVR�EHHQ�GHYHORSHG�WR�DVVLVW�ZLWK�VLJQLILFDQFH�HGLWLQJ���7KH
´WRS�GRZQµ�6$6�HGLWLQJ�SDFNDJH�HOLPLQDWHV�WKH�QHHG�IRU�VWDII�WR�H[DPLQH�VHYHUDO�WKRXVDQG�SDJHV�RI
DJJUHJDWH�FRPPRGLW\�WDEOHV�E\�

& H[DPLQLQJ�WKH�HQWLUH�GDWDEDVH�DQG�KLJKOLJKWLQJ�RQO\�WKRVH�FRPPRGLWLHV�WKDW�KDYH�XQGHUJRQH
VWDWLVWLFDOO\�VLJQLILFDQW�LQWHU�\HDU�PRYHPHQWV��DQG

& LGHQWLI\LQJ�WKH�DSSURSULDWH�OHYHO�DW�ZKLFK�WR�LQYHVWLJDWH�XQLWV�WKDW�KDYH�FRQWULEXWHG�WR�WKHVH
PRYHPHQWV�

2QFH�WKH�SDUWLFXODU�FRPPRGLWLHV�UHTXLULQJ�IXUWKHU�LQYHVWLJDWLRQ�KDYH�EHHQ�LGHQWLILHG�E\�WKH�´WRS�GRZQµ
HGLWLQJ�V\VWHP��D�VXLWH�RI�6$6�HGLW�PRGXOHV�LV�XVHG�WR�LGHQWLI\�WKH�PDMRU�FRQWULEXWLQJ�XQLWV�WR�WKH�LQWHU�
\HDU�PRYHPHQW��LQ�GHVFHQGLQJ�RUGHU��IRU�HDFK�RI�WKH�FRPPRGLWLHV�XQGHU�LQYHVWLJDWLRQ���$OWHUQDWLYH�GDWD
VRXUFHV�DUH�DOVR�XVHG�DV�D�EDVLV�IRU�FRPSDULVRQ�ZKHQ�DWWHPSWLQJ�WR�GHWHUPLQH�WKH�YDOLGLW\�RI�DSSDUHQW
PRYHPHQWV�LQ�FRPPRGLW\�HVWLPDWHV�EHWZHHQ�\HDUV�

,Q�FRQMXQFWLRQ�ZLWK�WRS�GRZQ�HGLWLQJ��D�´ERWWRP�XSµ�HGLWLQJ�SURJUDP�LV�DOVR�XVHG�WR�LGHQWLI\�WKH
RFFXUUHQFH�RI�UHSRUWHG�FRPPRGLWLHV�LQ�VHHPLQJO\�LQDSSURSULDWH�DUHDV�RI�$XVWUDOLD���3&�6$6�XQLYDULDWH
DQG�ELYDULDWH�JUDSKLFDO�DQDO\VLV�LV�DOVR�LQFUHDVLQJO\�EHLQJ�XVHG�WR�LGHQWLI\�SRWHQWLDO�RXWOLHUV�

����� ,PSXWDWLRQ�RI�0LVVLQJ�'DWD

7KH�PDMRULW\�RI�HVWDEOLVKPHQWV�ZKLFK�GR�QRW�UHWXUQ�D�IRUP�DUH�´FRPSXWHU�HVWLPDWHGµ�E\�DXWRPDWLFDOO\
FRS\LQJ�FRPPRGLW\�GDWD�IURP�WKH�SUHYLRXV�\HDU�DQG�DGMXVWLQJ�LW�LQ�DFFRUGDQFH�ZLWK�FXUUHQW�\HDU�WUHQGV��
(VWDEOLVKPHQWV�ZKLFK�GR�QRW�KDYH�SUHYLRXV�\HDUV·�GDWD�DUH�FRPSXWHU�HVWLPDWHG�RQ�WKH�EDVLV�RI�GDWD
SURYLGHG�E\�RWKHU�HVWDEOLVKPHQWV�LQ�WKH�VDPH�VWUDWXP�

$Q�DXWRPDWLF�FRPPRGLW\�LPSXWDWLRQ�V\VWHP�KDV�DOVR�EHHQ�GHYHORSHG�WR�LPSXWH�PLVVLQJ�FRPPRGLW\
YDOXHV�RQ�D�IRUP�WKDW�LV�RWKHUZLVH�FRPSOHWH���)RU�H[DPSOH��LI�WKH�DUHD�RI�ZKHDW�LV�UHSRUWHG��EXW
SURGXFWLRQ�LVQ·W��WKH�ODWWHU�LV�GHULYHG�E\�PXOWLSO\LQJ�WKH�DUHD�UHSRUWHG�E\�WKH�PHGLDQ�´OLYH�UHVSRQGHQWµ
ZKHDW�\LHOG�IRU�WKH�SDUWLFXODU�6WDWH���$XWRPDWLF�LPSXWDWLRQ�DOVR�ZRUNV�LQ�WKH�UHYHUVH�FDVH�ZKHUH
SURGXFWLRQ�KDV�EHHQ�UHSRUWHG�EXW�QR�DUHD��RU�QXPEHU�RI�IUXLW�WUHHV��KDV�EHHQ�VXSSOLHG�



��

�� 'LVVHPLQDWLQJ�$JULFXOWXUDO�&HQVXV�'DWD

$JULFXOWXUDO�&HQVXV�GDWD�SURYLGHV�XVHUV�ZLWK�D�FRPSUHKHQVLYH�UDQJH�RI�DJULFXOWXUDO�FRPPRGLW\
VWDWLVWLFV�ZKLFK�FDQ�DLG�LQ�GHFLVLRQ�PDNLQJ�DQG�DVVLVW�WKHP�LQ�PHHWLQJ�WKHLU�SROLF\��SODQQLQJ�DQG
DGPLQLVWUDWLYH�REOLJDWLRQV�RU�EXVLQHVV�FRPPLWPHQWV�

8QGHU�6HFWLRQ����RI�WKH�&HQVXV�DQG�6WDWLVWLFV�$FW��������WKH�$%6�LV�REOLJDWHG�WR�SXEOLVK�UHVXOWV�IURP
LWV�VWDWLVWLFDO�FROOHFWLRQV���1DWLRQDO�WRWDOV�IURP�WKH�&HQVXV�ILUVW�DSSHDU�IRU�WKH�PRVW�LPSRUWDQW�EURDGDFUH
DQG�OLYHVWRFN�FRPPRGLWLHV�LQ�ODWH�0D\��ZKHQ�DERXW����SHUFHQW�RI�WKH�FROOHFWLRQ�KDV�EHHQ�SURFHVVHG��
:KHQ����SHUFHQW�RI�WKH�IRUPV�KDYH�EHHQ�SURFHVVHG�LQ�$XJXVW��D�VHFRQG�VHULHV�RI�HVWLPDWHV�DUH�UHOHDVHG
DW�ERWK�WKH�$XVWUDOLDQ�DQG�6WDWH�OHYHOV���)LQDO�HVWLPDWHV�DUH�SXEOLVKHG�DW�WKH�6WDWH�DQG�1DWLRQDO�OHYHOV
GXULQJ�0DUFK�DQG�$SULO�LQ�WKH�IROORZLQJ�\HDU�

3ULQWHG�SXEOLFDWLRQV�DUH�RIWHQ�WKH�ILUVW�UHIHUHQFH�SRLQW�IRU�XVHUV�RI�WKH�GDWD�DQG�FDQ�VDWLVI\�PDQ\�RI�WKHLU
UHTXLUHPHQWV���+RZHYHU��XVHUV�DUH�LQFUHDVLQJO\�DFFHVVLQJ�DJULFXOWXUDO�VWDWLVWLFV�LQ�HOHFWURQLF�IRUPDWV
VXFK�DV�IORSS\�GLVN��&'�520�DQG�YLD�WKH�,QWHUQHW���$JULFXOWXUDO�&HQVXV�SXEOLFDWLRQV�GR�QRW�FRQWDLQ
VSDWLDO�GDWD�EHORZ�WKH�EURDG�UHJLRQDO�OHYHO��DQG�WR�PHHW�WKH�GHPDQG�IRU�VPDOO�DUHD�GDWD�LQ�HOHFWURQLF
IRUPDW��WKH�$%6�GHYHORSHG�$J6WDWV��D�´&OLSSHUµ�EDVHG�VRIWZDUH�SDFNDJH�ZKLFK�LV�DYDLODEOH�RQ�HLWKHU
IORSS\�GLVN�RU�&'�520���$J6WDWV�LV�DQ�H[WUHPHO\�XVHIXO�GLVVHPLQDWLRQ�WRRO�ZKLFK�LV�XVHG�ZLGHO\�E\
FOLHQWV�DQG�$%6�FXVWRPHU�VHUYLFLQJ�VWDII���$J6WDWV�LV�EHLQJ�UHGHYHORSHG�WR�SURYLGH�D�PRUH�VRSKLVWLFDWHG
PDSSLQJ�IDFLOLW\�DQG�WR�DOORZ�DJULFXOWXUDO�GDWD�WR�EH�FRPELQHG�ZLWK�RWKHU�LPSRUWDQW�HFRQRPLF��VRFLDO
DQG�GHPRJUDSKLF�UHJLRQDO�GDWD�

,Q�DGGLWLRQ�WR�WKH�VWDQGDUG�SURGXFWV�PHQWLRQHG�DERYH��FXVWRPLVHG�GDWD�VHUYLFHV�DUH�DOVR�XQGHUWDNHQ�IRU
FOLHQWV�RQ�D�IHH�IRU�VHUYLFH�EDVLV���$�VLJQLILFDQW�QXPEHU�RI�WKHVH�DUH�VHUYLFHG�E\�DFFHVVLQJ�WKH�´$%6
'DWD�%DVHµ��$%6'%���D�FHQWUDO�UHSRVLWRU\�RI�SXEOLVKHG�$%6�GDWD�DQG�GDWD�GHVFULSWRUV��PHWDGDWD����7KLV
GDWDEDVH�SURYLGHV�D�´RQH�VWRS�VWDWLVWLFDO�VKRSµ�DQG�HOLPLQDWHV�WKH�QHHG�WR�FRPSLOH�GDWD�IURP�GLIIHUHQW
VRXUFHV���$�SULQFLSDO�EHQHILW�IRU�DJULFXOWXUDO�FOLHQW�VHUYLFLQJ�VWDII�LV�WKH�HDV\�DFFHVV�WR�WLPH�VHULHV�GDWD
WKDW�WKH�$%6'%�SURYLGHV�

��� 6PDOO�$UHD�6WDWLVWLFV

2QH�RI�WKH�PRVW�LPSRUWDQW�RXWSXWV�IURP�WKH�$JULFXOWXUDO�&HQVXV�LV�VPDOO�DUHD�GDWD���8VLQJ�WKH
$XVWUDOLDQ�6WDQGDUG�*HRJUDSKLFDO�&ODVVLILFDWLRQ��$6*&��DV�D�VSDWLDO�IUDPHZRUN�IRU�DJULFXOWXUDO
VWDWLVWLFV��WKH�$%6�FDQ�SURYLGH�DJULFXOWXUDO�GDWD�IRU�6WDWLVWLFDO�/RFDO�$UHDV��ZKLFK�XVXDOO\�HTXDWH�WR
/RFDO�*RYHUQPHQW�PXQLFLSDO�RU�VKLUH�ERXQGDULHV��DQG�DJJUHJDWH�WKLV�WR�SURYLGH�GDWD�DW�WKH�6WDWLVWLFDO
6XEGLYLVLRQ��6WDWLVWLFDO�'LYLVLRQ��6WDWH�DQG�1DWLRQDO�OHYHO�

7KH�$6*&��KRZHYHU��LV�EDVHG�XSRQ�DGPLQLVWUDWLYH�ERXQGDULHV�DQG�LW�LV�EHFRPLQJ�LQFUHDVLQJO\�GLIILFXOW
IRU�WKH�$%6�WR�SURYLGH�GDWD�DFFRUGLQJ�WR�XVHUV·�DOWHUQDWLYH�VSDWLDO�FODVVLILFDWLRQV��H�J��DJUR�HFRORJLFDO
UHJLRQV��GUDLQDJH�EDVLQV�DQG�LUULJDWLRQ�DUHDV����7KH�$6*&�LV�DOVR�VXVFHSWLEOH�WR�FKDQJHV��UHVXOWLQJ�IURP
ORFDO�JRYHUQPHQW�DPDOJDPDWLRQV�DQG�UHVWUXFWXULQJ���,Q�WKHVH�LQVWDQFHV��ORQJLWXGLQDO��WLPH�VHULHV�
DQDO\VLV�RI�VPDOO�DUHD�GDWD�FDQ�EH�D�YHU\�GLIILFXOW�H[HUFLVH�

%HFDXVH�RI�WKH�LQFUHDVLQJ�XVHU�GHPDQG�IRU�´WDLORUHGµ�VSDWLDO�VWDWLVWLFV��WKH�$%6�KDV�FRQGXFWHG�D�QXPEHU
RI�WULDOV�WR�DVVHVV�WKH�YLDELOLW\�RI�JHRFRGLQJ�DJULFXOWXUDO�HVWDEOLVKPHQWV�RQ�WKH�%XVLQHVV�5HJLVWHU���$
JHRFRGHG�GDWDEDVH�ZRXOG�SURYLGH�WKH�IOH[LELOLW\�QHFHVVDU\�WR�PHHW�XVHU�GHPDQGV�DQG�ZRXOG�DOVR�DOORZ
WKH�JHQHUDWLRQ�RI�D�UDQJH�RI�HQYLURQPHQWDO�LQGLFDWRUV���)ROORZLQJ�D�VXFFHVVIXO�JHRFRGLQJ�WULDO�LQ
:HVWHUQ�$XVWUDOLD��WKH�$%6��LQ�DVVRFLDWLRQ�ZLWK�WKH�%XUHDX�RI�5HVRXUFH�6FLHQFHV��%56���LV�FRQVLGHULQJ



��

D�SURSRVDO�WR�JHRFRGH�DOO�IDUPLQJ�HVWDEOLVKPHQWV�LQ�$XVWUDOLD�DQG�OLQN�WKLV�ZLWK�GDWD�IURP�WKH�%56
*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6����7KLV�ZRXOG�HQDEOH�WKH�$%6�WR�EXLOG�D�SURILOH�RI�ODQG�XVH�DQG
ODQG�PDQDJHPHQW�SUDFWLFHV�DFURVV�$XVWUDOLD�DQG�IDFLOLWDWH�WKH�FUHDWLRQ�RI�D�GLJLWDO�ODQG�XVH�GDWDEDVH�
ZKLFK�%56�FRXOG�XVH�ZLWK�RWKHU�VFLHQWLILF�GDWD�WR�GHYHORS�D�ELRPDVV�PDS�RI�$XVWUDOLD�

��� &RQILGHQWLDOLW\

:KHQ�UHOHDVLQJ�$JULFXOWXUDO�&HQVXV�GDWD�DW�WKH�UHJLRQDO�OHYHO��LW�LV�SRVVLEOH�WKDW�VRPH�FRPPRGLW\�GDWD
PD\�EH�UHOHDVHG�ZKLFK�FRXOG�DOORZ�WKH�LGHQWLILFDWLRQ�RI�D�SDUWLFXODU�SURYLGHU���$�GHWHUPLQDWLRQ
�6WDWXWRU\�5XOHV�������1R��������XQGHU�6HFWLRQ����RI�WKH�&HQVXV�DQG�6WDWLVWLFV�$FW�������HQDEOHV�WKH
$%6�WR�OHJDOO\�GLVFORVH�WKLV�LQIRUPDWLRQ�XQOHVV�D�SURYLGHU�LV�DEOH�WR�VKRZ�WKDW�WKH�VWDWLVWLFV�HQDEOH�WKH
LGHQWLILFDWLRQ�RI�KLV�KHU�IDUPLQJ�RSHUDWLRQ���:KHQ�SURYLGHUV�UHTXHVW�QRQ�GLVFORVXUH�RI�D�SDUWLFXODU
FRPPRGLW\��WKH�$%6�ZLOO�FRQILGHQWLDOLVH�WKRVH�GDWD�

��� 2WKHU�5HODWHG�$JULFXOWXUDO�6WDWLVWLFDO�6HULHV

7KH�UHVXOWV�IURP�WKH�$JULFXOWXUDO�&HQVXV�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�SURGXFWLRQ�RI�WKH�QDWLRQDO
DFFRXQWV���&HQVXV�SURGXFWLRQ�GDWD�DUH�XVHG�WR�FRPSLOH�WKH�9DOXH�RI�$JULFXOWXUDO�&RPPRGLWLHV
3URGXFHG��9$&3��VHULHV��WKH�LPSRUWDQW�LQSXW�WR�WKH�GHULYDWLRQ�RI�DQ�HVWLPDWH�RI�DJULFXOWXUH·V
FRQWULEXWLRQ�WR�*URVV�'RPHVWLF�3URGXFW��*'3����7KH�9$&3�IRU�HDFK�FRPPRGLW\�LV�GHULYHG�E\
PXOWLSO\LQJ�WKH�TXDQWLW\�SURGXFHG�E\�D�ZHLJKWHG�DYHUDJH�PDUNHW�SULFH��DQG�WKHQ�DJJUHJDWHG�WR�SURGXFH
D�WRWDO�HVWLPDWH�IRU�DJULFXOWXUH���(VWLPDWHV�RI�YDOXH�RI�SURGXFWLRQ�RI�OLYHVWRFN�LWHPV�DUH�SURGXFHG�XVLQJ
GDWD�IURP�WKH�PRQWKO\�OLYHVWRFN�VODXJKWHULQJV�FROOHFWLRQ��QRW�WKH�FHQVXV���+HQFH��GHFLVLRQV�UHJDUGLQJ
WKH�FRQWHQW�RI�WKH�FHQVXV�IRUP�LQ�UHFHQW�\HDUV�KDYH�EHHQ�WDNHQ�EDVHG�RQ�WKH�QHHG�WR�PDLQWDLQ�WKH
YHUDFLW\�RI�WKH�9$&3�VHULHV���,Q�VRPH�LQVWDQFHV��LW�KDV�EHHQ�GHFLGHG�WR�UHGXFH�WKH�OHYHO�RI�GHWDLO
FROOHFWHG�IRU�OLYHVWRFN�WR�HQVXUH�WKDW�WKH�FURS�GDWD�FROOHFWHG�LQ�WKH�FHQVXV�UHPDLQV�DV�GHWDLOHG�DV�LV
UHTXLUHG�IRU�9$&3�

,Q�DGGLWLRQ��$JULFXOWXUDO�&HQVXV�GDWD�FRQVWLWXWH�D�PDMRU�LQSXW�WR�WKH�$SSDUHQW�&RQVXPSWLRQ�RI
)RRGVWXIIV�VHULHV��DQ�LPSRUWDQW�RXWSXW�RI�WKH�$%6�$JULFXOWXUH�3URJUDP�


