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,QWHUQDWLRQDO�6WDQGDUGV�DQG�'HILQLWLRQV�IRU�$JULFXOWXUDO�6WDWLVWLFV

DQG�5HTXLUHPHQWV�IRU�:RUOG�&HQVXV�RI�$JULFXOWXUH

/��2GHOO�/DUVRQ

3UDWDS�1DUDLQ

)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV

$%675$&7���(YHQ�QRZ��DOPRVW�����\HDUV�ODWHU��LW�LV�QHFHVVDU\�WR�UHLWHUDWH�WKH�TXRWH�RI�WKH�´)LUVW�,QWHUQDWLRQDO�&RQJUHVV�RI

6WDWLVWLFVµ�IRU�D�QHHG�WR�DGRSW�D�FRPPRQ�ODQJXDJH��DQG�LQWURGXFH�XQLW\�DQG�LQWHJULW\�LQWR�RXU�ZRUN���:H�UH�HPSKDVL]H�WKH�QHHG

IRU�WKLV�´FRPPRQ�ODQJXDJHµ�LQ�FRQFHSWV��VWDQGDUGV��FODVVLILFDWLRQV�DQG�GHILQLWLRQV�WR�EULQJ�´XQLW\µ�LQWR�RXU�ZRUN�VR�WKDW�GDWD

IURP�GLIIHUHQW�QDWLRQV��UHJLRQV��VXUYH\V��FHQVXVHV��HWF��DUH�FRQVLVWHQW��FRPSDUDEOH��PHDQLQJIXO�DQG�XVDEOH�LQ�DQDO\VLV�ERWK

VWDWLVWLFDOO\�DQG�HFRQRPLFDOO\���7KLV�SDSHU�KRSHIXOO\�GHPRQVWUDWHV�WKDW�)$2·V�:RUOG�&HQVXV�RI�$JULFXOWXUH�LV�D�VWHS�LQ�WKLV

GLUHFWLRQ���7KLV�SDSHU�FRYHUV�D�ZLGH�VSHFWUXP�RI�VWDWLVWLFV�LQ�WKH�DJULFXOWXUDO�VHFWRU�DQG�KLJKOLJKWV�WKH�SUREOHPV�EHLQJ�IDFHG�E\

DJULFXOWXUDO�VWDWLVWLFLDQV�FROOHFWLQJ�GDWD�LQ�D�PXOWL�IDFHWHG��DQG�FRPSOH[�VHFWRU�IRU�HFRQRPLF�DQDO\VLV�

´7KH�&RQJUHVV�ZLOO�RSHQ�D�QHZ�HUD�IRU�VWDWLVWLFV���6WDWLVWLFV�ZLOO�HQWHU�LQWR�WKH�VDPH�SKDVH�DV�VHYHUDO�RWKHU

VFLHQFHV��LWV�HOGHU�VLVWHUV��ZKLFK�OLNH�KHU�DSSUHFLDWHG�WKH�QHHG�WR�DGRSW�D�FRPPRQ�ODQJXDJH�DQG�WR�LQWURGXFH

XQLW\�DQG�LQWHJULW\�LQWR�WKHLU�UHVHDUFK�ZRUN���0D\�ZH�EH�DEOH�WR�DFFRPSOLVK�VXFFHVVIXOO\�RXU�QREOH�PLVVLRQ

DQG�VHUYH��ZH�WRR��WKH�FRXUVH�RI�VFLHQFH�DQG�WKH�FDXVH�RI�KXPDQLW\�µ

$GROSKH�4XHWHOHW

)LUVW�,QWHUQDWLRQDO�&RQJUHVV�RI�6WDWLVWLFV

/RQGRQ������

�� 1HHG�IRU�6WDQGDUGV

,Q�FRPPRQ�ODQJXDJH��´GDWDµ�UHIHUV�WR�´JLYHQ�IDFWVµ�DERXW�D�SODFH��SHUVRQ�RU�WKLQJ��VXFK�DV�SURGXFWLRQ

RI�ULFH��SULFH�RI�ULFH��DJH�RU�QXPEHU�RI�SHUVRQV��HWF���+RZHYHU��LQ�UHDO�VWDWLVWLFDO�WHUPV��WKHUH�LV�QR

VXFK�WKLQJ�DV�SURGXFWLRQ��SULFHV�RU�LQWHU�LQGXVWU\�IORZV�LQGHSHQGHQW�RI�WKH�VWDWLVWLFDO�RSHUDWLRQV

LQYROYHG�LQ�LWV�PHDVXUHPHQW���'DWD�DUH�FRQVWUXFWHG�VWDWLVWLFDO�PHDVXUHV�WKDW�DUH�RSHUDWLRQDOO\

PHDQLQJIXO�WKURXJK�WKH�OHYHOV�RI�DJJUHJDWLRQ��YDOXDWLRQ��EDVLF�XQLWV�RI�FRXQW�DQG�ZHLJKWLQJ�VFKHPHV

ZKLFK�DUH�GHWHUPLQHG�E\�VRPH�WKHRUHWLFDO�EDFNJURXQG�DQG�ZLWK�VRPH�DQDO\WLFDO�DLP�LQ�PLQG��

,QIRUPDWLRQ�RQ�DOO�HFRQRPLF�DQG�VRFLDO�SKHQRPHQD�QHHGHG�IRU�SROLF\�PDNLQJ�DQG�GHFLVLRQ�WDNLQJ�LV�QRW

XVHIXO�XQWLO�WKH\�DUH�GLVWLQFWO\�GHILQHG��ZKLFK�LV�WKH�EDVLF�QHHG�IRU�PDNLQJ�VWDQGDUGV�DQG�GHILQLWLRQV�IRU

FROOHFWLRQ�DQG�FRPSLODWLRQ�RI�DOO�VWDWLVWLFDO�GDWD���8VH�RI�VWDQGDUG�FRQFHSWV�DQG�GHILQLWLRQV�FDQ�SURYLGH

FOHDU�OLQNDJHV�EHWZHHQ�YDULRXV�VHFWRUV�RI�HFRQRPLF�DFWLYLWLHV�DQG�EHWZHHQ�YDULRXV�PLFUR�DQG�PDFUR

GDWDEDVHV�FRPLQJ�IURP�D�QXPEHU�RI�VXUYH\V�DQG�FHQVXVHV�

/RRNLQJ�DW�WKH�GDWD�IURP�DQ�LQWHUQDWLRQDO�SODWIRUP��VWDWLVWLFDO�VWDQGDUGV�DQG�GHILQLWLRQV�DUH�LPSRUWDQW

IRU�WZR�PDLQ�UHDVRQV���)LUVW��LW�LV�NQRZQ�WKDW�HFRQRPLF�DQG�VRFLDO�EHKDYLRXU�RI�GHULYHG�XQLWV�FDQ�EH

FRPSDUHG�LI�´RWKHUµ�WKLQJV�UHPDLQ�WKH�VDPH���7KLV�IDFWRU�´RWKHUµ�FDQ�YHU\�ZHOO�EH�XQGHUVWRRG�LI�GDWD

FROOHFWHG�RQ�HFRQRPLF�DQG�VRFLDO�EHKDYLRXU�IROORZ�VWDQGDUG�GHILQLWLRQV���6HFRQG��WKH�SUHSDUDWLRQ

SURFHVV�IRU�FROOHFWLRQ�RI�GDWD�LV�FRPSOH[�DQG�FRVWO\���,W�LV�QRW�DOZD\V�IHDVLEOH�WR�GHILQH�´WKLQJVµ�XVLQJ�D

RQH�PDQ�UHVRXUFH��DV�LW�LV�GLIILFXOW�WR�FRPSUHKHQG�DOO�SRVVLEOH�DOWHUQDWLYHV���:LWK�WKH�LQFUHDVHG

DZDUHQHVV�RI�WKH�UROH�RI�VWDWLVWLFV�LQ�GHFLVLRQ�PDNLQJ��LW�KDV�EHFRPH�LQFUHDVLQJO\�XVHIXO�WR�WDNH

DGYDQWDJH�RI�WKH�H[SHULHQFH�RI�RWKHU�FRXQWULHV�DQG�RU�RUJDQL]DWLRQV���,Q�YLHZ�RI�WKLV��LQWHUQDWLRQDO�

VWDWLVWLFDO�DJHQFLHV�KDYH�EHHQ�UHTXHVWHG�DW�YDULRXV�IRUXPV�WR�SURYLGH�LQWHUQDWLRQDOO\�DJUHHG�XSRQ

VWDWLVWLFDO�VWDQGDUGV�WR�LPSURYH�WKH�FRPSDUDELOLW\�RI�QDWLRQDO�GDWD�
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�� 3URJUDPPH�IRU�WKH�:RUOG�&HQVXV�RI�$JULFXOWXUH��:&$�

$�FHQVXV�RI�DJULFXOWXUH�LV�D�ODUJH�VFDOH�SHULRGLF�VWDWLVWLFDO�RSHUDWLRQ�IRU�FROOHFWLRQ�RI�TXDQWLWDWLYH

LQIRUPDWLRQ�RQ�WKH�VWUXFWXUH�RI�D�QDWLRQ·V�DJULFXOWXUDO�SURGXFWLRQ�VHFWRU���6LQFH�������WKH�)RRG�DQG

$JULFXOWXUH�2UJDQL]DWLRQ��)$2��RI�WKH�8QLWHG�1DWLRQV��81��KDV�SURYLGHG�D�SURJUDPPH�IRU�FDUU\LQJ

RXW�D�FHQVXV�RI�DJULFXOWXUH�IRU�HDFK�GHFHQQLDO�SHULRG��DQG�KDV�DVVLVWHG�FRXQWULHV�ZLWK�VWDQGDUG

GHILQLWLRQV�DQG�FRQFHSWV�EDVHG�RQ�H[SHULHQFHV�RI�PDQ\�QDWLRQDO�DQG�LQWHUQDWLRQDO�H[SHUWV�DQG

GHYHORSPHQWV�WKDW�DUH�WDNLQJ�SODFH�LQ�YDULRXV�DJHQFLHV�DQG�PHHWLQJV���7KH�EDVLF�REMHFWLYHV�RI�DQ

DJULFXOWXUDO�FHQVXV�DUH�

& WR�SURYLGH�DJJUHJDWH�WRWDOV�IRU�IXQGDPHQWDO�DJULFXOWXUDO�GDWD�WR�XVH�DV�EHQFK�PDUNV�IRU

LQWHUFHQVDO�HVWLPDWHV�

& WR�SURYLGH�D�IUDPH�IRU�RWKHU�DJULFXOWXUDO�VDPSOH�VXUYH\V��DQG

& WR�SURYLGH�GDWD�IRU�VPDOO�DGPLQLVWUDWLYH�XQLWV�DQG�GHWDLOHG�FURVV�FODVVLILFDWLRQV�RI�IDUP

VWUXFWXUDO�DWWULEXWHV�

7KLV�SDSHU�XVHV�)$2·V�´3URJUDPPH�IRU�WKH�:RUOG�&HQVXV�RI�$JULFXOWXUHµ�>)$2�����@�DV�WKH�EDVLV�IRU

GLVFXVVLRQ�DQG�D�ORRN�LQWR�FRQFHSWV�DQG�GHILQLWLRQV�IURP�WKH�SRLQW�RI�YLHZ�RI�LWV�FRQWULEXWLRQ�LQ�VHWWLQJ

XS�VWDQGDUGV�DQG�GHILQLWLRQV�

$�FHQVXV�RI�DJULFXOWXUH��GXH�WR�LWV�GHFHQQLDO�QDWXUH��LV�EHVW�VXLWHG�IRU�FROOHFWLQJ�GDWD�RQ�YDULRXV

FKDUDFWHULVWLFV�UHODWLQJ�WR�DJULFXOWXUDO�KROGLQJV�WKDW�FKDQJH�VORZO\�RYHU�WLPH���7KH�FHQVXV�RI�DJULFXOWXUH

SURYLGHV�EDVLF�GDWD�PDLQO\�RQ�WKH�RUJDQL]DWLRQ�DQG�VWUXFWXUH�RI�WKH�DJULFXOWXUDO�SURGXFWLRQ�VHFWRU���,W

JHQHUDOO\�FRYHUV�FRPSUHKHQVLYH�VWDWLVWLFV�RQ�DJULFXOWXUDO�ODQG�DUHD��ODQG�XVH�SDWWHUQ��VL]H�GLVWULEXWLRQ�RI

KROGLQJV��YDULRXV�W\SHV�RI�WHQDQF\��FURSV�FXOWLYDWHG��VWDWXV�RI�LUULJDWLRQ�V\VWHP��QXPEHU�DQG�NLQGV�RI

OLYHVWRFN��DJULFXOWXUDO�PDFKLQHU\�DQG�LPSOHPHQWV���7KH�SURSRVHG�OLVWV�RI�LWHPV��RQ�ZKLFK�LQIRUPDWLRQ�LV

WR�EH�FROOHFWHG�LQ�:&$��DUH�JURXSHG�LQWR�WHQ�FDWHJRULHV�

�� ,GHQWLILFDWLRQ�

�� *HQHUDO�&KDUDFWHULVWLFV�

�� 'HPRJUDSKLF�DQG�$QWKURSRPHWULF�&KDUDFWHULVWLFV�

�� (PSOR\PHQW�

�� /DQG�DQG�:DWHU�

�� &URSV�

�� /LYHVWRFN�

�� 0DFKLQHU\�DQG�(TXLSPHQW�

�� %XLOGLQJV�DQG�2WKHU�6WUXFWXUHV��DQG

����2WKHU�$FWLYLWLHV�

2WKHU�DJULFXOWXUDO�VXUYH\V�DUH�UHTXLUHG�IRU�REWDLQLQJ�FXUUHQW�DJULFXOWXUDO�VWDWLVWLFV��LWHPV�WKDW�FKDQJH

TXLFNO\�RYHU�WLPH��ZKLFK�PD\�UHIOHFW�FKDQJHV�LQ�WKH�HFRQRPLF�VWDWXV�RI�HLWKHU�WKH�KROGHU��L�H�

LQVWLWXWLRQDO�XQLW�HQJDJHG�LQ�WKH�DJULFXOWXUDO�DFWLYLW\��RU�WKH�KROGLQJ�LWVHOI���7KLV�LQFOXGHV�VXEMHFWV�VXFK

DV�DUHD��LUULJDWHG�DV�ZHOO�DV�WRWDO���SURGXFWLRQ�DQG�SURGXFWLYLW\�RI�YDULRXV�FURSV��OLYHVWRFN�DQG�SRXOWU\

LQYHQWRULHV��IHUWLOL]HU�DQG�SHVWLFLGH�DSSOLFDWLRQV��XVHV�RI�KLJK�\LHOGLQJ�LPSURYHG�YDULHWLHV��SULFHV�SDLG

DQG�UHFHLYHG�E\�WKH�IDUPHUV��FRVW�RI�SURGXFWLRQ��LQYHVWPHQW�LQ�DJULFXOWXUH��HFRQRPLF�YLDELOLW\�RI

DJULFXOWXUH�DFWLYLW\��VXEVLGLHV�DQG�WD[HV�RQ�DJULFXOWXUDO�LQFRPH�RXWSXW�LQSXWV��DQG�SRYHUW\�DQG�OHYHOV�RI

OLYLQJ�RI�IDUPHUV�SRSXODWLRQ�GHSHQGHQW�RQ�DJULFXOWXUH��DJUL�HQYLURQPHQWDO�LQGLFDWRUV���)RU�IRUPXODWLRQ

RI�SODQV�IRU�GHYHORSPHQW�RI�WKH�VHFWRU��DSDUW�IURP�GDWD�RQ�WKHVH�LWHPV�ZKLFK�DUH�GLUHFWO\�UHODWHG�WR

KROGHUV�DQG�DJULFXOWXUDO�KROGLQJV��GDWD�DUH�DOVR�UHTXLUHG�RQ�PDQ\�DVVRFLDWHG�LVVXHV�OLNH�WUDGH�DQG
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WUDQVSRUW�LQIUDVWUXFWXUH�DYDLODEOH�WR�DJULFXOWXUH��QHHGV�RI�LUULJDWLRQ�DQG�SRZHU��VWDWXV�RI�DJUR�LQGXVWULHV�

GHYHORSPHQW�RI�VNLOOHG�PDQSRZHU��UHVHDUFK��WUDLQLQJ�DQG�H[WHQVLRQ�IDFLOLWLHV��HWF���'HSHQGLQJ�XSRQ�WKH

DGPLQLVWUDWLYH�VHW�XS�DQG�GHYHORSPHQW�RI�VWDWLVWLFDO�V\VWHPV��WKHVH�GDWD�FDQ�HLWKHU�EH�REWDLQHG�IURP

DGPLQLVWUDWLYH�VRXUFHV��RU�WKURXJK�FRQGXFWLQJ�VDPSOH�VXUYH\V�

7KH�SURJUDPPH��:&$��VXJJHVWV�WKDW�FRXQWULHV�PD\�UHYLHZ�WKHLU�GDWD�UHTXLUHPHQWV�DQG�VHOHFW�VXLWDEOH

LWHPV�GHSHQGLQJ�XSRQ�DYDLODEOH�UHVRXUFHV���:KLOH�GHWHUPLQLQJ�WKH�UHTXLUHPHQWV��RQH�KDV�WR�NHHS�LQ

PLQG�WKDW�DQDO\VLV�RI�SHUIRUPDQFH�RI�WKH�DJULFXOWXUH�VHFWRU�UHTXLUHV�GDWD�RQ�SULFHV�DQG�TXDQWLWLHV�RI

LQSXWV�DQG�RXWSXWV��HQWHUSULVH�FRVWV�DQG�UHWXUQV��DQG�QHW�IDUP�LQFRPH��EXW�LW�LV�JHQHUDOO\�QRW�IHDVLEOH�WR

FROOHFW�VXFK�GDWD�LQ�D�FHQVXV���6LPLODUO\��GDWD�RQ�IRRG�SULFHV��FRQVXPSWLRQ��QXWULWLRQ��HWF��ZKLFK�FKDQJH

UDSLGO\�RYHU�WLPH�FDQQRW�EH�FROOHFWHG�WKURXJK�VXFK�DQ�RSHUDWLRQ���+RZHYHU��VLQFH�D�FHQVXV�RI

DJULFXOWXUH�LV�DQ�RSHUDWLRQ�FRYHULQJ�DOO�XQLWV��RU�D�VXIILFLHQWO\�ODUJH�QXPEHU�RI�XQLWV�ZKHQ�WKH�FHQVXV�LV

FRQGXFWHG�WDNLQJ�D�VDPSOH�VXUYH\�DSSURDFK��HQJDJHG�LQ�DJULFXOWXUDO�SURGXFWLRQ��H[FOXGLQJ�VHUYLFH

HVWDEOLVKPHQWV��ZKLFK�FDQQRW�EH�DVVRFLDWHG�ZLWK�DJULFXOWXUDO�KROGLQJV���GDWD�FROOHFWHG�LQ�WKH�FHQVXV

SURYLGH�D�EDVLV�IRU�LPSXWLQJ�GDWD�RQ�XQLWV�ZKLFK�KDYH�EHHQ�FRYHUHG�LQ�RWKHU�GDWD�FROOHFWLRQ�SURFHVVHV�WR

FRYHU�WRWDO�DFWLYLW\���,Q�YLHZ�RI�WKLV�XVH�RI�GDWD�JHQHUDWHG�LQ�DQ�DJULFXOWXUDO�FHQVXV��LW�LV�QHFHVVDU\�WR

H[DPLQH�VWDQGDUGV�DGRSWHG�LQ�:&$�YLV�j�YLV�VWDQGDUGV�SURYLGHG�E\�RWKHU�V\VWHPV�VXFK�DV�,QWHUQDWLRQDO

6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ�RI�DOO�(FRQRPLF�$FWLYLWLHV��,6,&���&HQWUDO�3URGXFW�&ODVVLILFDWLRQ

�&3&���6WDQGDUG�,QWHUQDWLRQDO�7UDGH�&ODVVLILFDWLRQV��6,7&���DQG�,QWHUQDWLRQDO�6WDQGDUG�&ODVVLILFDWLRQ�RI

2FFXSDWLRQ��,6&2����7KHUH�LV�DOVR�D�FRQWLQXRXV�QHHG�IRU�ORRNLQJ�LQWR�DQG�FRPSDULQJ�VWDQGDUGV

GHYHORSHG�E\��D��RWKHU�LQWHUQDWLRQDO�RUJDQL]DWLRQV�IRU�FRQGXFWLQJ�YDULRXV�FHQVXVHV�DQG�VDPSOH�VXUYH\V

�H�J��KRXVLQJ�DQG�SRSXODWLRQ�FHQVXV�RU�ODERXU�IRUFH�VXUYH\V��IRU�WKH�FROOHFWLRQ�RI�VWDWLVWLFDO�GDWD��DQG

�E��VWDQGDUGV�XVHG�E\�V\VWHPV��H�J��6\VWHP�RI�1DWLRQDO�$FFRXQWV��ZKLFK�KDYH�EHHQ�GHYHORSHG�IRU

VHWWLQJ�XS�GDWDEDVHV�IRU�DQDO\WLFDO�XVH���7KH�GLVFXVVLRQ�RQ�VWDQGDUGV�DQG�GHILQLWLRQV�LQ�WKH�SUHVHQW�SDSHU

KDV�EHHQ�GLYLGHG�LQWR�WZR�SDUWV���7KH�SDSHU�ILUVW�FRYHUV�JHQHUDO�GLVFXVVLRQ�RQ�LWHPV�ZKLFK�KDYH�EHHQ

UHFRPPHQGHG�IRU�FROOHFWLRQ�RI�GDWD�LQ�:&$��DQG�OLQNV�WKHP�ZLWK�RWKHU�LQWHUQDWLRQDO�VWDQGDUGV��

6HFRQGO\��VRPH�FRQFHSWV�KDYH�EHHQ�LQWURGXFHG�ZKLFK�DUH�JHQHUDOO\�UHTXLUHG�E\�SROLF\PDNHUV�WR

DQDO\VH�D�VLWXDWLRQ���2EYLRXVO\��WKLV�VHFRQG�SDUW�LV�RI�D�PRUH�LOOXVWUDWLYH�QDWXUH�WKDQ�EHLQJ

FRPSUHKHQVLYH�

�� 'DWD�,WHPV�5HFRPPHQGHG�IRU�&ROOHFWLRQ�LQ�:&$�����

$V�LQGLFDWHG�DERYH��GDWD�LWHPV�SURSRVHG�IRU�FROOHFWLRQ�LQ�WKH�:&$�FDQ�EH�JURXSHG�LQWR�WHQ�FDWHJRULHV��

2I�WKHVH�WHQ�FDWHJRULHV��VWDQGDUGV�UHFRPPHQGHG�LQ�WKH�ILUVW�IRXU�FDWHJRULHV�GHDOLQJ�ZLWK�LGHQWLILFDWLRQ�

JHQHUDO�FKDUDFWHULVWLFV��GHPRJUDSKLF�DQG�DQWKURSRPHWULF�FKDUDFWHULVWLFV��DQG�HPSOR\PHQW�KDYH�EHHQ

IRUPXODWHG�XVLQJ�VWDQGDUGV�UHFRPPHQGHG�E\�WKH�81�6WDWLVWLFV�'LYLVLRQ�DQG�WKH�,QWHUQDWLRQDO�/DERXU

2UJDQL]DWLRQ��,/2��LQ�,6,&��,6&2��KRXVLQJ�DQG�SRSXODWLRQ�FHQVXVHV��HWF���,W�LV�D�PDWWHU�RI�JHQHUDO

XQGHUVWDQGLQJ�WKDW�WKHVH�VWDQGDUGV�FDQ�EH�UHYLVHG�DV�DQG�ZKHQ�DQ\�UHYLVLRQ�WDNHV�SODFH�LQ�WKH�EDVH

GRFXPHQW���7KLV�IOH[LELOLW\�KDV�EHHQ�DGRSWHG�WR�IDFLOLWDWH�OLQNDJHV�RI�GDWD�FROOHFWHG�LQ�WKH�FHQVXV�RI

DJULFXOWXUH�ZLWK�RWKHU�GDWDEDVHV���*HQHUDOO\��LW�LV�D�VWDQGLQJ�SUDFWLFH�WKDW�DW�WKH�WLPH�RI�UHYLVLQJ�DQ\

EDVH�LQWHUQDWLRQDO�GRFXPHQW��D�FRRUGLQDWLRQ�FRPPLWWHH�LV�FRQVWLWXWHG�ZKLFK�KROGV�GLVFXVVLRQV�ZLWK�DOO

LQWHUQDWLRQDO�RUJDQL]DWLRQV�FRQFHUQHG���,Q�WKLV�FRQWH[W��KRZHYHU��LW�PD\�EH�PHQWLRQHG�WKDW�WKH�FXUUHQW

SURJUDPPH�RI�:&$�UHFRJQL]HV�WKH�QHHG�RI�UHOHYDQW�GDWD�RQ�ZRPHQ�LQ�DJULFXOWXUH�DQG�UHFRPPHQGV

WKDW�HPSKDVLV�RQ�WKH�QHHG�WR�FROOHFW�FHQVXV�VWDWLVWLFV�GLVDJJUHJDWHG�E\�VH[�EH�PDLQWDLQHG�WKURXJKRXW�WKH

SURFHVV�RI�FHQVXV�SODQQLQJ��TXHVWLRQQDLUH�GHVLJQ��GDWD�FROOHFWLRQ��SURFHVVLQJ�DQG�GLVVHPLQDWLRQ���7KLV

LV�LQ�OLQH�ZLWK�UHFRPPHQGDWLRQV�PDGH�RQ�WKH�VXEMHFW�DW�YDULRXV�IRUXPV�

7KH�ILIWK�FDWHJRU\�FRYHUV�LWHPV�UHODWHG�WR�ODQG�DQG�ZDWHU��DQG�VXJJHVWV�FROOHFWLRQ�RI�GDWD�RQ�DUHD�

QXPEHU�RI�SDUFHOV��ODQG�WHQXUH��ODQG�XVH��LUULJDWLRQ�VWDWXV��HWF���6WDQGDUGV�SURSRVHG�LQ�WKLV�JURXS�DUH
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JHQHUDOO\�UHODWHG�WR�DQDO\WLFDO�QHHGV�IRU�DJULFXOWXUDO�SROLF\�PDNLQJ�DQG�KDYH�YHU\�OLWWOH�LQWHUDFWLRQ�ZLWK

RWKHU�DFWLYLWLHV���7KHVH�VWDQGDUGV�KDYH�EHHQ�IRUPXODWHG�XVLQJ�D�ODUJH�DPRXQW�RI�H[SHULHQFH�JDLQHG�LQ

RUJDQL]LQJ�DJULFXOWXUDO�FHQVXVHV�LQ�YDULRXV�FRXQWULHV�RYHU�PDQ\�\HDUV���$Q�DGGHG�IHDWXUH�RI�WKLV

FDWHJRU\�LQFOXGHG�LQ�:&$�LV�LQFOXVLRQ�RI�GHWDLOV�RQ�VRLO�W\SH��VRLO�FKDUDFWHULVWLFV�DQG�VRLO�GHJUDGDWLRQ

WR�PHHW�WKH�QHHG�RI�HQYLURQPHQWDO�DQDO\VWV���6WDQGDUGV�IRU�WKHVH�LWHPV�DUH�EDVHG�RQ�)$2·V�H[WHQVLYH

ZRUN�RQ�ODQG�DQG�VRLO�ZLWK�RWKHU�LQWHUQDWLRQDO�LQVWLWXWLRQV�VXFK�DV�WKH�81�(QYLURQPHQW�3URJUDPPH

�81(3��DQG�WKH�,QWHUQDWLRQDO�6RLO�5HIHUHQFH�DQG�,QIRUPDWLRQ�&HQWUH��,65,&����:KLOH�UHFRPPHQGLQJ

VRPH�RI�WKHVH�VWDQGDUGV��LW�KDV�EHHQ�NHSW�LQ�PLQG�WKDW�DQ�DJULFXOWXUDO�FHQVXV�LV�D�ODUJH�VFDOH�RSHUDWLRQ

ZKLFK�XVHV�D�ODUJH�QXPEHU�RI�HQXPHUDWRUV�ZLWK�OLPLWHG�NQRZOHGJH�DQG�ODERUDWRU\�IDFLOLWLHV���6WDQGDUGV

SURSRVHG�WR�FROOHFW�GDWD�RQ�VRLO�WDNH�LQWR�DFFRXQW�VWDQGDUGV�GHYHORSHG�IRU�WKH�*OREDO�$VVHVVPHQW�RI�WKH

6WDWXV�RI�+XPDQ�,QGXFHG�6RLO�'HJUDGDWLRQ��*/$62'��VXUYH\�

7KH�VL[WK�DQG�VHYHQWK�FDWHJRULHV�GHDO�ZLWK�WKH�IHDWXUHV�RI�FURS�FXOWLYDWLRQ�DQG�OLYHVWRFN�LQYHQWRU\�RQ

WKH�KROGLQJ���7KH�LWHPV�UHODWH�WR�DUHD�XQGHU�WHPSRUDU\�FURSV��DUHD�DQG�QXPEHU�RI�WUHHV�IRU�DOO

SHUPDQHQW�FURSV��LI�WKH�KROGLQJ�KDV�XVHG�IHUWLOL]HU��SHVWLFLGHV�DQG�LPSURYHG�VHHGV��OLYHVWRFN�LQYHQWRU\�

HWF���7KHVH�GDWD�UHODWH�WR�SK\VLFDO�PHDVXUHPHQW�DQG�GR�QRW�LQFOXGH�LWHPV�VXFK�DV�\LHOG�RU�SURGXFWLRQ�

TXDQWLW\�RI�LQSXWV�XVHG��HWF���'DWD�LQ�DJULFXOWXUDO�FHQVXVHV�DUH�FROOHFWHG�IRU�WKH�DJULFXOWXUDO�\HDU���7R

SURPRWH�LQWHUQDWLRQDO�VWDQGDUGV��WKH�)$2�KDV�LQFOXGHG�DQ�DSSHQGL[�LQ�WKH�SXEOLFDWLRQ�RQ�WKH

SURJUDPPH�IRU�WKH�:&$�JLYLQJ�OLVWV�RI�FURSV�DORQJ�ZLWK�WKHLU�ERWDQLFDO�QDPHV���)$2�KDV�DOVR

SXEOLVKHG�D�GRFXPHQW�HQWLWOHG�'HILQLWLRQ�DQG�FODVVLILFDWLRQ�RI�FRPPRGLWLHV�>)$2�����D@�JLYLQJ

GHILQLWLRQ�DQG�FODVVLILFDWLRQV�RI�SULPDU\�DQG�SURFHVVHG�SURGXFWV�RULJLQDWLQJ�IURP�DJULFXOWXUDO�DFWLYLW\

DQG�OLQNLQJ�)$2�FRPPRGLW\�FRGHV�ZLWK�RWKHU�V\VWHPV�VXFK�DV�6,7&�DQG�+DUPRQL]HG�6\VWHPV��+6��

7KH�ODVW�WKUHH�FDWHJRULHV�GHDO�ZLWK�PDFKLQHU\�DQG�HTXLSPHQW��EXLOGLQJV�DQG�RWKHU�VWUXFWXUHV��DQG�RWKHU

DFWLYLWLHV��DQG�FRYHU�LWHPV�JHQHUDOO\�XVHG�IRU�SHUIRUPLQJ�DJULFXOWXUDO�DFWLYLW\�RU�RWKHU�DFWLYLWLHV�ZKLFK

DUH�XQGHUWDNHQ�E\�WKH�KROGHU�DORQJ�ZLWK�WKH�DJULFXOWXUDO�DFWLYLW\���7KHVH�LWHPV�SURYLGH�D�YHU\�PLQLPXP

DPRXQW�RI�GDWD�WR�XQGHUVWDQG�WKH�RYHUDOO�VWUXFWXUH�RI�WKH�DJULFXOWXUDO�DFWLYLW\�LQ�WKH�HFRQRP\��

6WDQGDUGV�SURYLGHG�XQGHU�WKHVH�FDWHJRULHV�E\�WKH�:&$�DUH�PRUH�RI�DQ�LOOXVWUDWLYH�QDWXUH���)XUWKHU

GHWDLOV�RQ�WKHVH�LWHPV�FDQ�EH�REWDLQHG�IURP�WKH�,6,&��WKH�6\VWHP�RI�1DWLRQDO�$FFRXQWV��61$�

>81��HW�DO������@��WKH�6\VWHP�RI�(FRQRPLF�$FFRXQWV�IRU�)RRG�DQG�$JULFXOWXUH��6($)$�

>)$2�����E@��HWF�

�� 6WDQGDUGV�IRU�$QDO\WLFDO�8VH

��� $JULFXOWXUDO�+RXVHKROGV�6HFWRU

7KH�DJULFXOWXUDO�KRXVHKROGV�VHFWRU�LV�RI�VSHFLILF�LQWHUHVW�WR�)$2��DV�ZHOO�DV�WR�PDQ\�RWKHU�QDWLRQDO�DQG

LQWHUQDWLRQDO�LQVWLWXWLRQV���7R�VWXG\�VRPH�RI�WKH�LVVXHV�OLNH�SULFHV�SDLG�DQG�UHFHLYHG�E\�WKH�IDUPHUV�

LQYHVWPHQW�LQ�DJULFXOWXUH��HFRQRPLF�YLDELOLW\�RI�DJULFXOWXUDO�DFWLYLW\��VXEVLGLHV�DQG�WD[HV�RQ�DJULFXOWXUDO

LQFRPH�RXWSXW�LQSXWV��SRYHUW\�DQG�OHYHOV�RI�OLYLQJ�RI�IDUPHUV�SRSXODWLRQ�GHSHQGHQW�RQ�DJULFXOWXUH�

VWDWXV�RI�DVVRFLDWHG�LQIUDVWUXFWXUDO�GHYHORSPHQW��LW�LV�HVVHQWLDO�WR�WDNH�DJULFXOWXUDO�KRXVHKROGV�DV�WKH

VDPSOLQJ�XQLW���,Q�WKLV�GLVFXVVLRQ��ZH�UHYLHZ�KRZ�GDWD�FROOHFWHG�LQ�DJULFXOWXUDO�FHQVXVHV�FRXOG�EH�XVHG

IRU��D��VWXG\LQJ�WKH�VWUXFWXUH�RI�WKH�DJULFXOWXUDO�KRXVHKROGV�VHFWRU��DQG��E��SURYLGLQJ�D�IUDPH�IRU

FRQGXFWLQJ�VXUYH\V�UHODWHG�WR�DJULFXOWXUDO�KRXVHKROGV�

7KH�DJULFXOWXUDO�KRXVHKROGV�VHFWRU�KDV�QRW�EHHQ�H[FOXVLYHO\�GHILQHG�LQ�DQ\�SXEOLFDWLRQ���7KLV�LV�PDLQO\

EHFDXVH�WKH�FRQFHSW�RI�WKLV�XQLW�GHSHQGV�ODUJHO\�RQ�WKH�REMHFWLYH�RI�WKH�VWXG\���7KXV��LW�ZRXOG�EH�PRUH

DSSURSULDWH�WR�XQGHUVWDQG�LWV�FRQFHSW�DQG�IRUPXODWH�VWDQGDUGV���$�KRXVHKROG�LV�D�UHDO�UHVLGHQW�HFRQRPLF

XQLW�ZKLFK��LQ�D�PRUH�VSHFLILF�PDQQHU��KDV�EHHQ�GHILQHG�E\�WKH������61$�DV�´D�VPDOO�JURXS�RI�SHUVRQV
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ZKR�VKDUH�WKH�VDPH�OLYLQJ�DFFRPPRGDWLRQ��ZKR�SRRO�VRPH��RU�DOO��RI�WKHLU�LQFRPH�DQG�ZHDOWK�DQG�ZKR

FRQVXPH�FHUWDLQ�W\SHV�RI�JRRGV�DQG�VHUYLFHV�FROOHFWLYHO\��PDLQO\�KRXVLQJ�DQG�IRRGµ�>81�HW�DO�������

SDUDJUDSK������@���7KLV�FRQFHSW�LV�EDVHG�RQ�WKH�WH[W�JLYHQ�LQ�WKH�81�SXEOLFDWLRQ�3ULQFLSOHV�DQG

5HFRPPHQGDWLRQV�IRU�3RSXODWLRQ�DQG�+RXVLQJ�&HQVXVHV�>81�����@�

7KH������61$�KDV�UHFRPPHQGHG�WKDW�VXEVHFWRULQJ�RI�WKH�KRXVHKROGV�VHFWRU�LV�RQH�DUHD�LQ�ZKLFK�WKH

6\VWHP�VKRXOG�EH�IOH[LEO\�LPSOHPHQWHG�>81�HW�DO��������$QQH[����@�DQG�VWDWHV�WKDW�´7KHUH�DUH�WKXV

PDQ\�XVHIXO�ZD\V�LQ�ZKLFK�WKH�KRXVHKROGV�VHFWRU�PD\�EH�VXEVHFWRUHG�DQG�VWDWLVWLFDO�DJHQFLHV�DUH

DGYLVHG�WR�JLYH�GXH�FRQVLGHUDWLRQ�WR�WKH�YDULRXV�SRVVLELOLWLHV���0RUH�WKDQ�RQH�PHWKRG�PD\�EH�DGRSWHG�LI

WKHUH�LV�D�GHPDQG�IRU�GLIIHUHQW�EUHDNGRZQV�RI�WKH�KRXVHKROGV�VHFWRU�IURP�GLIIHUHQW�XVHUV��DQDO\VWV�RU

SROLF\�PDNHUVµ�>81�HW�DO��������SDUDJUDSK������@�

$V�DQ�DJULFXOWXUDO�KRXVHKROG�LV�DQ�HFRQRPLF�XQLW��LW�PD\�EH�XVHIXO�WR�FRQVLGHU�WKH�,6,&�DSSURDFK�IRU

GHWHUPLQLQJ�WKH�DFWLYLW\�FODVVLILFDWLRQ���7KH�,6,&�KDV�UHFRPPHQGHG�WKDW�´7KH�DFWLYLW\�FODVVLILFDWLRQ�RI

HDFK�XQLW�LV�GHWHUPLQHG�E\�WKH�FODVV�RI�,6,&�LQ�ZKLFK�WKH�SULQFLSOH�DFWLYLW\��RU�UDQJH�RI�DFWLYLWLHV��RI�WKH

XQLW�LV�LQFOXGHG���6HFRQGDU\�DQG�DQFLOODU\�DFWLYLWLHV�DUH�WR�EH�GLVUHJDUGHG�ZKHQ�FODVVLI\LQJ�D�XQLW���7KH

SULQFLSDO�DFWLYLW\�RI�WKH�XQLW�LQ�JHQHUDO�VKRXOG�EH�GHWHUPLQHG�IURP�WKH�JRRGV�LW�VHOOV�RU�VKLSV��RU�WKH

VHUYLFHV�LW�UHQGHUV�WR�RWKHU�XQLWV�RU�FRQVXPHUVµ�>81�������SDUDJUDSK����@�

7KH�,6,&�DSSURDFK�LV�EDVHG�RQ�WKH�JHQHUDO�DSSURDFK�XVHG�E\�WKH�81�LQ�JLYLQJ�IOH[LELOLW\�WR�FRXQWULHV�WR

LPSOHPHQW�WKH�V\VWHP�GHSHQGLQJ�XSRQ�WKHLU�UHTXLUHPHQWV���7KH�FRQFHSW�LQGLUHFWO\�WDNHV�LQWR�DFFRXQW

SURGXFWLRQ�IRU�RZQ�FRQVXPSWLRQ���7KH�,6,&�FRQFHSW�UHFRPPHQGV�WKUHH�DOWHUQDWLYH�ZD\V�RI

FODVVLILFDWLRQV�EDVHG�RQ��D��YDOXH�DGGHG���E��RXWSXW��DQG��F��HPSOR\PHQW���$OWKRXJK�LW�LV�PRUH

DSSURSULDWH�WR�KDYH�YDOXH�DGGHG�DV�D�EDVLV�IRU�FODVVLILFDWLRQ��WKH�GLIILFXOW\�RI�FRPSLOLQJ�YDOXH�DGGHG�IRU

FRQVWUXFWLQJ�VDPSOLQJ�IUDPHV�LQ�D�ODUJH�VFDOH�VXUYH\�KDV�SXVKHG�PDQ\�FRXQWULHV�FRQGXFWLQJ�KRXVHKROG

VXUYH\V�FRYHULQJ�QRQ�DJULFXOWXUDO�DFWLYLWLHV�WR�XVH�WKH�FRQFHSW�EDVHG�RQ�RXWSXW�DQG�HPSOR\PHQW���,Q�WKH

FDVH�RI�DJULFXOWXUDO�DFWLYLW\��WKHUH�DUH�FRQFHSWXDO�DV�ZHOO�DV�RSHUDWLRQDO�SUREOHPV�LQ�XVLQJ�HLWKHU�RI

WKHVH�FRQFHSWV���7KHVH�LVVXHV�DULVH�SDUWO\�EHFDXVH�RI�DJULFXOWXUH·V�VHDVRQDO�QDWXUH�DQG�SDUWO\�EHFDXVH�LW

LV�D�WUDGLWLRQDO�IDPLO\�RFFXSDWLRQ�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV�

7KH�6($)$��ZKLFK�LV�EDVHG�RQ�61$��IRFXVHV�RQ�KRXVHKROGV�ZKRVH�UHVRXUFHV�DUH�GHULYHG�SULPDULO\

IURP�WKHLU�RZQ�DJULFXOWXUDO�SURGXFWLRQ�PDLQO\�NHHSLQJ�LQ�YLHZ�WKH�LQWHUHVW�RI�DQDO\VWV�LQ�WKH

SURGXFWLRQ��LQFRPH�DQG�ZHOIDUH�RI�KRXVHKROGV�HQJDJHG�LQ�DJULFXOWXUDO�SURGXFWLRQ���,W�LV�HQWLUHO\�LQ�WKH

VSLULW�RI�WKH������61$�WR�GHILQH�D�VXEVHFWRU�RI�WKLV�NLQG���)ROORZLQJ�WKH�VDPH�NLQGV�RI�FULWHULD�DV�XVHG

LQ�61$��WKH�6($)$�GHILQHV�DQ�DJULFXOWXUDO�KRXVHKROG�DV�´D�KRXVHKROG�ZKRVH�ODUJHVW�VRXUFH�RI�LQFRPH

FRQVLVWV�RI�PL[HG�LQFRPH�V��GHULYHG�IURP�DJULFXOWXUDO�SURGXFWLRQµ��DJULFXOWXUH�EHLQJ�GHILQHG�DV�LQ�WKH

DFWLYLW\�DFFRXQWV��QDPHO\�'LYLVLRQ����RI�,6,&��5HY������,Q�SDUDJUDSK��������WKH������61$

GLVWLQJXLVKHV�WKUHH�W\SHV�RI�KRXVHKROG�LQFRPH���D��PL[HG�LQFRPH���E��FRPSHQVDWLRQ�RI�HPSOR\HHV��DQG

�F��SURSHUW\�DQG�WUDQVIHU�LQFRPHV�

$Q�DJULFXOWXUDO�KRXVHKROG�LV�RQH�LQ�ZKLFK�WKH�WRWDO�PL[HG�LQFRPH�IURP�DJULFXOWXUH�LV�ODUJHU�WKDQ�HLWKHU

RI�WKH�LQFRPHV�UHFHLYHG�XQGHU��E��RU��F��RU�WKH�PL[HG�LQFRPH�UHFHLYHG�IURP�QRQ�DJULFXOWXUDO

SURGXFWLRQ���0L[HG�LQFRPH�LV�WKH�EDODQFLQJ�LWHP�RQ�WKH�JHQHUDWLRQ�RI�LQFRPH�DFFRXQW�RI�D�KRXVHKROG

HQWHUSULVH��H[FOXGLQJ�WKH�QRWLRQDO�HQWHUSULVH�WKDW�SURGXFHV�KRXVLQJ�VHUYLFHV�IRU�RZQ�FRQVXPSWLRQ����,W

UHSODFHV�WKH�RSHUDWLQJ�VXUSOXV�RI�D�FRUSRUDWH�RU�TXDVL�FRUSRUDWH�HQWHUSULVH��6($)$��SDUDJUDSKV������WR

��������7KH�IROORZLQJ�SRLQWV�VKRXOG�EH�QRWHG�DERXW�WKLV�GHILQLWLRQ�RI�DQ�DJULFXOWXUDO�KRXVHKROG

VXEVHFWRU�LQ�WKH�6($)$�

& :KHQ�WKH�KRXVHKROG�LV�HQJDJHG�LQ�SURGXFWLRQ�IRU�RZQ�FRQVXPSWLRQ��LQ�SDUWLFXODU�WKH

SURGXFWLRQ�RI�JRRGV�IRU�RZQ�ILQDO�FRQVXPSWLRQ�ZLWKLQ�WKH�KRXVHKROG��WKH�YDOXH�RI�ERWK�WKH
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RXWSXW�DQG�WKH�FRQVXPSWLRQ�LV�LPSXWHG��DQG�WKH�PL[HG�LQFRPH�GHULYHG�IURP�WKH�SURGXFWLRQ�LV�D

IRUP�RI�LQFRPH�LQ�NLQG�

& 7KH�WRWDO�RXWSXW�DQG�YDOXH�DGGHG�E\�DOO�DJULFXOWXUDO�KRXVHKROGV�PD\�GLYHUJH�VLJQLILFDQWO\�IURP

WKH�WRWDO�RXWSXW�DQG�YDOXH�DGGHG�RI�DOO�DJULFXOWXUDO�HVWDEOLVKPHQWV��HYHQ�LQ�GHYHORSLQJ�FRXQWULHV

ZKHUH�PRVW�DJULFXOWXUDO�SURGXFWLRQ�LV�FDUULHG�RXW�E\�KRXVHKROGV���)RU�H[DPSOH��D�ORW�RI

SURGXFWLRQ�PD\�EH�FDUULHG�RXW�LQ�HVWDEOLVKPHQWV�RZQHG�E\�FRUSRUDWH�HQWHUSULVHV��RU�HYHQ�E\

QRQ�DJULFXOWXUDO�KRXVHKROGV��ZKLOH�FRQYHUVHO\�DJULFXOWXUDO�KRXVHKROGV�PD\�KDYH�VLJQLILFDQW

QRQ�DJULFXOWXUDO�RXWSXW�

)RU�WKH�SXUSRVH�RI�FROOHFWLQJ�GDWD�RQ�HPSOR\PHQW�LQ�DJULFXOWXUH�LQ�D�VXUYH\�SURJUDPPH��)$2�LQ

&ROOHFWLQJ�6WDWLVWLFV�RQ�$JULFXOWXUDO�3RSXODWLRQ�DQG�(PSOR\PHQW�>)$2�����@�KDV�UHFRPPHQGHG�WKDW

´$�KRXVHKROG�LV�FRQVLGHUHG�WR�EH�DQ�DJULFXOWXUDO�KRXVHKROG�ZKHQ�DW�OHDVW�RQH�PHPEHU�RI�WKH�KRXVHKROG

LV�RSHUDWLQJ�D�KROGLQJ��IDUP�KRXVHKROG��RU�ZKHQ�WKH�KRXVHKROG�KHDG��UHIHUHQFH�SHUVRQ��RU�PDLQ�LQFRPH

HDUQHU�LV�HFRQRPLFDOO\�DFWLYH�PDLQO\�LQ�DJULFXOWXUH�µ��7KLV�GHILQLWLRQ�FRYHUV�KRXVHKROGV�LQ�ZKLFK�DQ\

PHPEHU�LV�HQJDJHG�LQ�DJULFXOWXUDO�DFWLYLW\�LQ�DQ�HFRQRPLF�VHQVH���7KLV�FRQFHSW��WKRXJK��LQFOXGHV�VPDOO

DQG�PDUJLQDO�IDUPHUV�DV�ZHOO�DV�WKRVH�ZRUNHUV�ZKR�DUH�HPSOR\HG�LQ�DJULFXOWXUDO�DFWLYLW\��EXW�GRHV�QRW

FRYHU�FDVXDO�DQG�VHDVRQDO�DJULFXOWXUDO�ZRUNHUV���6XFK�DQ�DSSURDFK��DV�UHFRPPHQGHG�E\�WKH�)$2��LV

PRUH�VXLWDEOH�WR�REWDLQ�GDWD�RQ�HPSOR\PHQW�LQ�DJULFXOWXUH�RU�WKH�SRSXODWLRQ�GHSHQGHQW�RQ�DJULFXOWXUH��

$�VXUYH\�FRQGXFWHG�XVLQJ�WKLV�FRQFHSW�FDQQRW�EH�XVHG�WR�FROOHFW�GDWD�UHODWLQJ�WR�LPSURYHPHQW�LQ

WHFKQRORJ\��LQYHVWPHQW�DQG�PDWWHUV�UHODWHG�WR�SXEOLF�ILQDQFH�DQG�SROLFLHV�

)URP�WKH�DERYH�GLVFXVVLRQ��WZR�DOWHUQDWLYH�FRQFHSWV�RI�DJULFXOWXUDO�KRXVHKROGV�HPHUJH���7KH�ILUVW�ORRNV

DW�WKRVH�KRXVHKROGV�ZKRVH�PDMRU�DFWLYLW\�LV�DJULFXOWXUH��DQG�WKH�VHFRQG�WDNHV�D�EURDGHU�DSSURDFK�LQ

ZKLFK�GDWD�DUH�FROOHFWHG�RQ�WKH�SRSXODWLRQ�FRQQHFWHG�ZLWK�DJULFXOWXUDO�DFWLYLW\���7KLV�VHFRQG�DSSURDFK�

DV�PHQWLRQHG�DERYH��GRHV�QRW�WDNH�LQWR�DFFRXQW�FDVXDO�DQG�VHDVRQDO�DJULFXOWXUDO�ZRUNHUV���,W�LV�DOVR

FOHDU�WKDW�GDWD�IRU�DQ\�DQDO\WLFDO�XVH�ZRXOG�LQFOXGH�PDQ\�PRQHWDU\�DJJUHJDWHV�ZKLFK�FRXOG�EH�REWDLQHG

RQO\�LQ�D�VDPSOH�VXUYH\���7KXV��WKH�UROH�RI�WKH�DJULFXOWXUDO�FHQVXV�LV�OLPLWHG�WR�SURYLGLQJ�D�IUDPH�IRU

VXFK�D�VXUYH\�DQG�IRU�DQDO\VLQJ�WKH�VWUXFWXUH�RI�WKH�VHFWRU�

7KH�XQLW�RI�HQXPHUDWLRQ�LQ�DJULFXOWXUDO�FHQVXVHV�LV��E\�DQG�ODUJH��WKH�KROGLQJ�ZKLFK�LV�D

WHFKQR�HFRQRPLF�XQLW�RI�DJULFXOWXUDO�SURGXFWLRQ���7KH�:&$�FROOHFWV�EDVLF�GHPRJUDSKLF�FKDUDFWHULVWLFV

RI�KROGHU�DQG�KRXVHKROG�DORQJ�ZLWK�VRXUFHV�RI�PDQSRZHU�XVHG�RQ�WKH�KROGLQJ���7KH�JHQHUDO�FRQFHSW�RI

KRXVHKROG�DV�JLYHQ�E\�WKH�81�>81�����@�KDV�EHHQ�DGRSWHG�E\�WKH�:&$�>)$2�������SDUDJUDSK�����@��

7KLV�FRQFHSW�RI�DJULFXOWXUDO�KRXVHKROG�FDQ�EH�DSSURDFKHG�WKURXJK�´KROGHUµ�ZKR�LV�D�FLYLO�RU�MXULGLFDO

SHUVRQ�ZKR�PDNHV�PDMRU�GHFLVLRQV�RQ�WKH�DJULFXOWXUDO�KROGLQJ�RSHUDWLRQ�>)$2�������SDUDJUDSK�����@��

:&$�VXJJHVWV�WKDW�IRU�HDFK�KROGHU�OHJDO�VWDWXV�PD\�EH�UHFRUGHG���/RRNLQJ�LQWR�GHWDLOV�RI�OHJDO�VWDWXV�

RQH�FDQ�FODVVLI\�KROGHUV�DFFRUGLQJ�WR�WKH�W\SH�RI�LQVWLWXWLRQDO�VHFWRU���)ROORZLQJ�WKH�JXLGHOLQHV�JLYHQ�E\

WKH�61$��WKH�ILUVW�WKUHH�FDWHJRULHV�RI�SULYDWH�KROGHUV��DQ�LQGLYLGXDO��D�KRXVHKROG��WZR�RU�PRUH

LQGLYLGXDOV�RI�GLIIHUHQW�KRXVHKROGV�RU�WZR�RU�PRUH�KRXVHKROGV��FDQ�EH�JURXSHG�LQWR�KRXVHKROG�VHFWRUV��

2QH�RI�WKH�PDMRU�GLIILFXOWLHV��PRUH�FRPPRQ�IRU�GHYHORSLQJ�FRXQWULHV��LV�WR�HVWDEOLVK�D�UHODWLRQVKLS

EHWZHHQ�WKH�´SDUFHOµ�DQG�WKH�KRXVHKROG���7KLV�EHFRPHV�PRUH�FRPSOLFDWHG�LI�WZR�RU�PRUH�SDUFHOV

EHORQJLQJ�WR�D�KRXVHKROG�IDOO�XQGHU�GLIIHUHQW�HQXPHUDWLRQ�EORFNV���,W�ZRXOG�EH�QHFHVVDU\�WR�ILQG�D

ZRUNDEOH�VROXWLRQ�IRU�WKLV�LVVXH�LI�GDWD�SURGXFHG�E\�WKH�DJULFXOWXUDO�FHQVXV�DUH�WR�EH�XVHG�IRU�VWXG\LQJ

WKH�KRXVHKROG�VHFWRU���7KHUH�DUH�WZR�DOWHUQDWLYHV�WR�KDQGOH�VXFK�D�VLWXDWLRQ���)LUVW��ZKLOH�FROOHFWLQJ�WKH

GDWD�IURP�D�SDUFHO��GHWDLOV�PD\�EH�FROOHFWHG�DERXW�RWKHU�SDUFHOV�RI�WKH�VDPH�KROGLQJ�DQG�GDWD�PD\�EH

FROOHFWHG�RQO\�IURP�WKH�ODUJHVW�SDUFHO�WR�DYRLG�GXSOLFDWLRQ���$QRWKHU�IHDVLEOH�ZD\�LV�WR�FROOHFW�GDWD�IRU

WKH�HQWLUH�KROGLQJ�IURP�WKH�SDUFHO�ZKLFK�LV�ORFDWHG�LQ�WKH�HQXPHUDWLRQ�EORFN�ZKHUH�WKH�KROGHU�LV

ORFDWHG���+RZHYHU��WKH�:&$�SURJUDPPH�GRHV�QRW�UHFRPPHQG�FROOHFWLRQ�RI�GHWDLOHG�LQIRUPDWLRQ�RQ

HFRQRPLF�VWDWXV�DQG�UHODWHG�PDWWHUV�IRU�WKH�WRWDO�QXPEHU�RI�SHUVRQV�OLYLQJ�RQ�DJULFXOWXUDO�KROGLQJV�
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&RQVLGHULQJ�WKH�IDFW�WKDW�WKH�DJULFXOWXUDO�FHQVXV�LV�D�ODUJH�VFDOH�RSHUDWLRQ�ZLWK�WKH�REMHFWLYH�RI

FROOHFWLQJ�GDWD�PDLQO\�RQ�IDUPLQJ�UHODWHG�PDWWHUV��WKH�3ULQFLSOHV�DQG�5HFRPPHQGDWLRQV�IRU�3RSXODWLRQ

DQG�+RXVLQJ�&HQVXVHV�>81�������SDUDJUDSK�����@�VXJJHVW�WKDW�´&RXQWULHV�PD\��WKHUHIRUH��ZLVK�WR

FRQVLGHU�WKH�SRVVLELOLW\�RI�DGGLQJ�WR�WKHLU�SRSXODWLRQ�FHQVXV�D�TXHVWLRQ�HQDEOLQJ�WKHP�WR�LGHQWLI\

SHUVRQV�ZKR�GLG�VRPH�ZRUN�LQ�FRQQHFWLRQ�ZLWK�DJULFXOWXUH�RYHU�D�ORQJHU�WLPH�UHIHUHQFH�SHULRG��HYHQ

WKRXJK�WKHLU�SULQFLSDO�RU�VHFRQGDU\�DFWLYLW\�GXULQJ�WKH�VKRUWHU�WLPH�UHIHUHQFH�SHULRG�ZDV

QRQ�DJULFXOWXUDO�µ

��� ,QIRUPDO�$JULFXOWXUDO�6HFWRU

7KH�FRQFHSW�RI�DQ�LQIRUPDO�DJULFXOWXUDO�VHFWRU�LV�LPSRUWDQW�IRU�PDQ\�GHYHORSLQJ�FRXQWULHV���,Q�PDQ\

GHYHORSLQJ�FRXQWULHV��WKH�LQIRUPDO�DJULFXOWXUH�VHFWRU��LQFOXGLQJ�IRUHVWU\�DQG�ILVKHU\��SOD\V�D�YLWDO�UROH��

7KLV�DFWLYLW\�LQ�PDQ\�FRXQWULHV�SURYLGHV�IRRG�ZKLFK�UDLVHV�WKH�OHYHO�RI�QXWULWLRQ�QRW�RQO\�IRU�WKH

SRSXODWLRQ�OLYLQJ�EHORZ�WKH�SRYHUW\�OLQH�EXW�DOVR�IRU�WKH�KRXVHKROGV�LQ�WKH�PLGGOH�DQG�KLJKHU�LQFRPH

JURXSV���2XWSXW�RI�VXFK�DFWLYLWLHV�LV�YHU\�RIWHQ�LPSXWHG��ZLWKRXW�DQ\�EDVLV��LQ�IRUPXODWLQJ�GHULYHG

VWDWLVWLFV�OLNH�IRRG�EDODQFH�VKHHWV�DQG�HVWLPDWHV�RI�QDWLRQDO�LQFRPH���7R�PDNH�DSSURSULDWH�LQWHUYHQWLRQ�

D�PLQLPXP�VHW�RI�GDWD�LV�UHTXLUHG�RQ�WKHVH�DFWLYLWLHV�LQ�RUGHU�WR�VWXG\�WKH�IROORZLQJ�DVSHFWV�

& VL]H�RI�LQIRUPDO�DJULFXOWXUH�LQ�WHUPV�RI�WKH�WRWDO�ODQG�DUHD�FRYHUHG�DQG�WKH�QXPEHU�RI

KRXVHKROGV�LQYROYHG�

& WKH�VRFLRHFRQRPLF�FKDUDFWHULVWLFV�RI�WKH�KRXVHKROGV�SUDFWLFLQJ�LQIRUPDO�DJULFXOWXUH�DQG�WKRVH

SURYLGLQJ�WKH�ODERXU�LQSXW�

& WKH�UROH�RI�ZRPHQ�LQ�WKH�DFWLYLW\�

& WKH�W\SH�RI�LQSXWV�XVHG�DQG�WKH�VRXUFHV�RI�LWV�SURFXUHPHQW�

& WKH�RXWSXW�RI�WKH�DFWLYLW\�DQG�ILQDO�XVH�RI�WKH�SURGXFH��KRXVHKROG�FRQVXPSWLRQ�RU�VDOH��

SUREOHPV�IDFHG�E\�WKH�KRXVHKROGV�LQ�DFTXLULQJ�LQSXWV��FUHGLW��LI�UHTXLUHG��RU�LQ�VHOOLQJ�WKH

RXWSXW��DQG

& WKH�LPSDFW�RI�WKH�DFWLYLW\�RQ�HQYLURQPHQW�DQG�KHDOWK�

7KXV��LQ�PDQ\�FRXQWULHV�QR�UHOLDEOH�GDWD�DUH�DYDLODEOH�DOWKRXJK�WKH�QHHG�IRU�LQIRUPDWLRQ�RQ�LQIRUPDO

DJULFXOWXUH�LV�UHFRJQL]HG���,Q�WKLV�VHFWLRQ��ZH�H[DPLQH�WKH�VWDQGDUG�IRU�WKLV�VHFWRU�LQ�UHODWLRQ�WR

VWDQGDUGV�VHW�XS�E\�WKH�:&$���7KH�FRQFHSW�RI�´LQIRUPDO�VHFWRUµ�DGRSWHG�DW�WKH�ILIWHHQWK�,QWHUQDWLRQDO

&RQIHUHQFH�RI�/DERXU�6WDWLVWLFLDQV��-DQXDU\�������FRYHUV�XQLWV�WKDW�DUH�HQJDJHG�LQ�WKH�HFRQRPLF

SURGXFWLRQ�RI�JRRGV�RU�VHUYLFHV�EXW�RSHUDWHV�DW�D�ORZ�OHYHO�RI�RUJDQL]DWLRQ���$FFRUGLQJ�WR�WKLV�FRQFHSW�

WKH�LQIRUPDO�DJULFXOWXUH�VHFWRU�ZRXOG�FRQVLVWV�RI�

& DJULFXOWXUDO�DFWLYLWLHV�RI�VPDOO�DQG�PDUJLQDO�FXOWLYDWRUV�DV�ZHOO�DV�WKRVH�FXOWLYDWRUV�UXUDO

KRXVHKROGV�ZKR�JURZ�D�IHZ�WUHHV�RU�PDLQWDLQ�D�IHZ�OLYHVWRFN�WR�PHHW�WKHLU�RZQ�QHHGV�

& DJULFXOWXUDO�DFWLYLW\�RI�WULEDO��QRPDGLF�SRSXODWLRQ��VXFK�DV�VKLIWLQJ�FXOWLYDWLRQ��DQG

& DJULFXOWXUDO�DFWLYLW\�RI�KRXVHKROGV�OLYLQJ�LQ�XUEDQ�RU�VHPL�XUEDQ�DUHDV���7KHVH�KRXVHKROGV�KDYH

D�V\VWHP�RI�PDLQWDLQLQJ�D�VPDOO�VFDOH�NLWFKHQ�JDUGHQ�WR�SURGXFH�YHJHWDEOHV��RU�KDYH�D�VPDOO

SRQG�WR�JURZ�ILVK��RU�WR�UDLVH�GRPHVWLFDWHG�DQLPDOV��FRZV��VKHHS��JRDWV��SLJV�RU�SRXOWU\��IRU

JHWWLQJ�D�UHJXODU�VXSSO\�RI�OLYHVWRFN�SURGXFW���7KLV�DFWLYLW\�LV�YHU\�RIWHQ�NQRZQ�DV�XUEDQ

DJULFXOWXUH���7KH�SURGXFW�RI�VXFK�DFWLYLW\�LV�HLWKHU�FRQVXPHG�ZLWKLQ�WKH�KRXVHKROG�RU�VROG�LQ�WKH

QHLJKERXUKRRG�IRU�VXSSOHPHQWDU\�LQFRPH�



��

7KLV�DFWLYLW\�FDQ�EH�XQGHUWDNHQ�E\�KRXVHKROGV�HLWKHU�DV�WKHLU�SULQFLSDO�DFWLYLW\�RU�DV�D�VHFRQGDU\

DFWLYLW\�RU�DV�RQH�RI�WKH�QRUPDO�ZD\V�RI�OLIH��L�H��ZLWKRXW�WDNLQJ�LW�DV�D�JDLQIXO�UHJXODU�HFRQRPLF

DFWLYLW\��DORQJ�ZLWK�D�ODUJH�QXPEHU�RI�RWKHU�HFRQRPLF�DFWLYLWLHV���)RU�H[DPSOH��DJULFXOWXUDO�ODQG�PD\

EH�FXOWLYDWHG�E\�D�FXOWLYDWRU�DV�SULPDU\�HFRQRPLF�DFWLYLW\�DQG�KH�PD\�JURZ�D�IHZ�IUXLW�EHDULQJ�WUHHV

MXVW�WR�PHHW�KLV�RZQ�QHHGV���$OWKRXJK�WKH�RXWSXW�RI�WKHVH�DFWLYLWLHV�FDQ�EH�VLJQLILFDQW��GHSHQGLQJ�RQ

FLUFXPVWDQFHV�DQG�PHWKRG�DGRSWHG�IRU�FROOHFWLRQ�RI�GDWD��LWV�RXWSXW�FDQ�YHU\�RIWHQ�EH�PLVVHG�RU�QRW

UHFRJQL]HG�

/RRNLQJ�DW�WKH�JHQHUDO�UHFRPPHQGDWLRQV�IRU�WKH�FROOHFWLRQ�RI�DJULFXOWXUDO�GDWD�JLYHQ�LQ�WKH�:&$

>)$2�������SDUDJUDSK������@�RU�VLPLODU�RWKHU�FLWDWLRQV��LW�LV�DOZD\V�VXJJHVWHG�WR�FRYHU�VXFK�DFWLYLWLHV��

+RZHYHU��LQ�SUDFWLFH��WKLV�ZRXOG�UDUHO\�EH�IHDVLEOH���3UREDEO\�VXFK�DFWLYLW\�ZLOO�EH�PLVVHG�LQ�PRVW�GDWD

FROOHFWLRQ�RSHUDWLRQV�EHFDXVH�RI�WKH�FRVW�LQYROYHG���7KH�QDWXUH�DQG�SUREOHPV�IRU�HDFK�RI�WKH�DFWLYLWLHV

OLVWHG�DERYH�DUH�GLIIHUHQW���$JULFXOWXUDO�DFWLYLWLHV�SHUIRUPHG�E\�WKH�PDUJLQDO�DQG�VPDOO�IDUPHUV�FDQ

VRPHWLPH�EH�D�VHFRQGDU\�DFWLYLW\�ZKLFK�PLJKW�EH�PLVVHG�ZKHQ�GDWD�DUH�FROOHFWHG�LQ�D�KRXVHKROG�VXUYH\

FRYHULQJ�XQLWV�ZLWK�DJULFXOWXUH�DV�WKHLU�SULQFLSDO�DFWLYLW\���(YHQ�LQ�FDVHV�ZKHUH�FURS�SURGXFWLRQ�DFWLYLW\

RI�VPDOO�DQG�PDUJLQDO�IDUPHUV�DUH�FROOHFWHG�XVLQJ�FURS�HVWLPDWLRQ�VXUYH\V��RXWSXW�RI�KRUWLFXOWXUH��L�H�

WUHHV�RQ�WKH�KROGLQJ��DQG�OLYHVWRFN�LV�YHU\�RIWHQ�PLVVHG���,Q�WKH�FDVH�RI�VKLIWLQJ�FXOWLYDWLRQ�RU�XUEDQ

DJULFXOWXUH��GDWD�DUH�JHQHUDOO\�QRW�FROOHFWHG�EHFDXVH�RI�GLIILFXOW\�DQG�FRVW�RI�GHYHORSLQJ�WKH�IUDPH�

��� ,QIRUPDWLRQ�5HODWLQJ�WR�(FRQRPLF�$FWLYLW\

$PRQJ�WKH�QXPHURXV�WRSLFV�WKDW�DUH�LQFOXGHG�LQ�WKH�:&$��REWDLQLQJ�LQIRUPDWLRQ�UHODWLQJ�WR�HFRQRPLF

DFWLYLW\�PD\�EH�RQH�RI�WKH�PRVW�FRPSOH[���6XFK�LQIRUPDWLRQ�LV�XVHIXO�IRU�GHVLJQLQJ�DGHTXDWH�VRFLDO�DQG

HFRQRPLF�SROLFLHV�IRU�WKH�DJULFXOWXUDO�VHFWRU���7KHUH�DUH�PDQ\�LVVXHV�WR�EH�DGGUHVVHG�LQ�WKLV�UHVSHFW

ZKLFK�DUH�UHODWHG�WR�WKH�DSSOLFDELOLW\�RI�FHUWDLQ�FRQFHSWV��WKH�H[WHQW�WR�ZKLFK�LQIRUPDWLRQ�VKRXOG�DQG

FDQ�EH�FROOHFWHG��WKH�XVHIXOQHVV�RI�WKH�GDWD��HWF�

7KH�FROOHFWLRQ�RI�LQIRUPDWLRQ�RQ�HPSOR\PHQW�WKURXJK�DQ�DJULFXOWXUDO�FHQVXV�PD\�EH�DSSURDFKHG�IURP

GLIIHUHQW�DQJOHV��GHSHQGLQJ�RQ�WKH�REMHFWLYHV�FRXQWULHV�ZLVK�WR�VDWLVI\���2QH�REMHFWLYH�PD\�EH�WR

PHDVXUH�´ODERXU�LQSXWV�RU�UHVRXUFHVµ�XVHG�E\�KROGLQJV�GXULQJ�WKH�DJULFXOWXUDO�\HDU�LQ�UHODWLRQ�WR�WKH

W\SH��OHYHO�DQG�VRXUFH�RI�LQSXWV�FRQWULEXWLQJ�WR�WKH�SURGXFWLRQ��LQYHVWPHQW�DQG�PDLQWHQDQFH�DFWLYLWLHV�RI

WKH�KROGLQJ���,Q�WKLV�FDVH��LQIRUPDWLRQ�RQ�WKH�QXPEHU�RI�SHUVRQV�HPSOR\HG�E\�KROGLQJV�RQ�D�UHJXODU�DV

ZHOO�DV�RQ�D�WHPSRUDU\�EDVLV�GXULQJ�WKH�UHIHUHQFH�SHULRG�VKRXOG�EH�FROOHFWHG�LQ�D�ZD\�ZKLFK�PDNHV�LW

SRVVLEOH�WR�GLVWLQJXLVK�EHWZHHQ�ZRUNHUV�RQ�D�IXOO�WLPH�DQG�SDUW�WLPH�EDVLV��DV�ZHOO�DV�WKH�XVH�RI

VHDVRQDO�DQG�RWKHU�VKRUW�WHUP�ZRUNHUV��WKH�QXPEHU�RI�SHUVRQV�DQG�WKH�QXPEHU�RI�ZRUN�GD\V�RU�PRQWKV

ZRUNHG�RQ�WKH�KROGLQJ�GXULQJ�WKH�UHIHUHQFH�SHULRG���7R�PDNH�FRPSDULVRQV�DQG�DQDO\VHV�PRUH

FRPSOHWH��UHVXOWV�VKRXOG�EH�FRQVLVWHQW�ZLWK�SURGXFWLRQ�RULHQWHG�VWDWLVWLFV�REWDLQHG�IURP�RWKHU�LQTXLULHV�

$QRWKHU�REMHFWLYH�RI�FROOHFWLQJ�HPSOR\PHQW�GDWD�LQ�WKH�DJULFXOWXUDO�FHQVXV�PD\�EH�WR�REWDLQ�DQ

XS�WR�GDWH�GHVFULSWLRQ�RI�WKH�ODERXU�PDUNHW�VLWXDWLRQ�RI�DOO�PHPEHUV�RI�DJULFXOWXUDO�KROGLQJV��KRXVHKROG

PHPEHUV�DQG�UHODWHG�ZRUNHUV����7R�WKLV�HQG��LQIRUPDWLRQ�VKRXOG�EH�FROOHFWHG�RQ�WKH�´HFRQRPLF�DFWLYLW\

VWDWXVµ�DQG�UHODWHG�ODERXU�IRUFH�FKDUDFWHULVWLFV�RI�DOO�SHUVRQV�DVVRFLDWHG�ZLWK�WKH�KROGLQJ���$�PHDVXUH�RI

WKH�FXUUHQW�ODERXU�IRUFH��LQ�UHODWLRQ�WR�D�VKRUW�UHIHUHQFH�SHULRG�VXFK�DV�RQH�ZHHN�SUHFHGLQJ�DJULFXOWXUDO

FHQVXV�GD\�RU�RQH�GD\��WKH�FHQVXV�GD\�LWVHOI��PD\�EH�VXIILFLHQW�DV�RSSRVHG�WR�WKH�PHDVXUHPHQW�RI�WKH

SRSXODWLRQ�XVXDOO\�DFWLYH�RYHU�WKH�\HDU���&RQFHQWUDWLRQ�RQ�D�VKRUW�UHIHUHQFH�SHULRG�PD\�DOVR�HQKDQFH

WKH�DJULFXOWXUDO�FHQVXV·�FDSDFLW\�WR�FDSWXUH�LQIRUPDWLRQ�RQ�DFWLYLWLHV�ZKLFK�DUH�XVXDOO\�QRW�FRQVLGHUHG�DV

SURGXFWLRQ��VXFK�DV�ODQG�LPSURYHPHQW�RU�FRQVWUXFWLRQ�RI�IDUP�VWUXFWXUHV�RU�UHVLGHQWLDO�EXLOGLQJV��HWF��

7KHVH�PD\�RWKHUZLVH�JR�XQGHWHFWHG�LI�DFWLYLWLHV�DUH�UHFRUGHG�ZLWK�RQH�\HDU�DV�WKH�UHIHUHQFH�SHULRG�



��

7KH�FKRLFH�RI�PHDVXUHV�IRU�HQXPHUDWLQJ�WKH�HFRQRPLFDOO\�DFWLYH�SRSXODWLRQ�LQ�WKH�&HQVXV�RI

$JULFXOWXUH�LV�IXQGDPHQWDO�WR�WKH�VFRSH�DQG�TXDOLW\�RI�GDWD�RQ�WKH�HFRQRPLF�FKDUDFWHULVWLFV�RI�WKH�ODERXU

UHVRXUFHV�XVHG�LQ�DJULFXOWXUH��DQG�LW�LV�DOVR�HVVHQWLDO�WR�HVWDEOLVK�WKHLU�OLQN�ZLWK�VWDWLVWLFV�RQ�HPSOR\PHQW

LQ�DJULFXOWXUH�REWDLQHG�IURP�RWKHU�VRXUFHV��H�J��WKH�3RSXODWLRQ�&HQVXV��ODERXU�IRUFH�DQG�RWKHU�UHOHYDQW

VXUYH\V��DGPLQLVWUDWLYH�UHJLVWHUV����7R�DFKLHYH�LQWHUQDWLRQDO�FRPSDUDELOLW\�RI�HFRQRPLF�VWDWLVWLFV

EHWZHHQ�FRXQWULHV�DQG�UHJLRQV��WKH�)$2�6WDWLVWLFV�'LYLVLRQ�DQG�WKH�,/2�%XUHDX�RI�6WDWLVWLFV�KDYH

MRLQWO\�SUHSDUHG�D�VSHFLDO�VXSSOHPHQW�WR�SURYLGH�DGGLWLRQDO�JXLGHOLQHV�WR�WKH�1DWLRQDO�DJULFXOWXUDO

VWDWLVWLFLDQV�UHVSRQVLEOH�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�$JULFXOWXUDO�&HQVXV�3URJUDPPH�LQ�WKHLU�FRXQWU\�

�� &RQFOXGLQJ�5HPDUNV��$JHQGD�IRU�)XWXUH

:&$�KDV�VHW�XS�D�FRRUGLQDWHG�IUDPH�IRU�GHYHORSPHQW�RI�VWDQGDUGV�DQG�GHILQLWLRQV���:KHUHYHU�QHHGHG�

)$2�KDV�GHYHORSHG�VSHFLDO�VXSSOHPHQWV�WR�PDNH�D�SRLQW�H[SOLFLWO\�FOHDU�>H�J��)$2�����@���+RZHYHU�

WKHUH�DUH�VWLOO�DUHDV�UHTXLULQJ�WKH�DWWHQWLRQ�RI�LQWHUQDWLRQDO�JDWKHULQJV�OLNH�WKLV�´$JULFXOWXUDO�6WDWLVWLFV

����µ���7R�GHPRQVWUDWH��OHW�PH�PHQWLRQ�WKDW�´ODQGµ�LV�WKH�NH\�IDFWRU�ZKLFK�OLQNV�DJULFXOWXUH�ZLWK�RWKHU

HFRQRPLF�DFWLYLWLHV���5HTXLUHPHQWV�RI�YDULRXV�XVHUV�KDYH�GHYHORSHG�YDULRXV�LQIRUPDWLRQ�V\VWHPV�IRU

FROOHFWLQJ�GDWD�RQ�ODQG�XVLQJ�GLYHUVH�WHFKQLTXHV�OLNH�UHPRWH�VHQVLQJ���7KXV��RQH�RI�WKH�LPPHGLDWH�QHHGV

RI�WKH�WLPH�LV�WR�GHYHORS�VWDQGDUGV�DQG�GHILQLWLRQV��VXFK�DV�DUDEOH�ODQG��SDVWXUH�ODQG�DQG�IRUHVW�ODQG

>/DUVRQ�DQG�1DUDLQ�����@��LQ�ZKLFK�GDWD�HPHUJLQJ�IURP�YDULRXV�VRXUFHV�FDQ�EH�LQWHJUDWHG���7KLV�KDV

EHHQ�UHFRJQL]HG�E\�)$2�DQG�ZRUN�LQ�WKLV�GLUHFWLRQ�LV�LQ�SURJUHVV�

5HIHUHQFHV

)$2����������&ROOHFWLQJ�6WDWLVWLFV�RQ�$JULFXOWXUDO�3RSXODWLRQ�DQG�(PSOR\PHQW��5RPH�

)$2����������3URJUDPPH�IRU�WKH�:RUOG�&HQVXV�RI�$JULFXOWXUH�������)$2�6WDWLVWLFDO�'HYHORSPHQW�6HULHV�1R�����5RPH�

)$2������D����'HILQLWLRQ�DQG�&ODVVLILFDWLRQ�RI�&RPPRGLWLHV��5RPH�

)$2������E����$�6\VWHP�RI�(FRQRPLF�$FFRXQWV�IRU�)RRG�DQG�$JULFXOWXUH��)$2�6WDWLVWLFDO�'HYHORSPHQW�6HULHV�1R�����5RPH�

)$2����������3URJUDPPH�IRU�WKH�:RUOG�&HQVXV�RI�$JULFXOWXUH�������$GGLWLRQDO�*XLGHOLQHV�RQ�(PSOR\PHQW��)$2�6WDWLVWLFDO

'HYHORSPHQW�6HULHV�1R���D��5RPH�

/DUVRQ��/�2��DQG�1DUDLQ��3�����������/DQG�4XDOLW\�DQG�2WKHU�,QGLFDWRUV�RI�6XVWDLQDEOH�'HYHORSPHQW��6WDWLVWLFDO�'DWD��4XDOLW\

&RQWURO�DQG�3UREOHPV�RI�$JJUHJDWLRQ��)$2�/DQG�DQG�:DWHU�%XOOHWLQ�1R�����5RPH�

81����������3ULQFLSOHV�DQG�5HFRPPHQGDWLRQV�IRU�3RSXODWLRQ�DQG�+RXVLQJ�&HQVXVHV��6WDWLVWLFDO�3DSHU��6HULHV�0�1R�����

1HZ�<RUN�

81����������,QWHUQDWLRQDO�6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ�RI�$OO�(FRQRPLF�$FWLYLWLHV��6WDWLVWLFDO�3DSHUV��6HULHV�0�1R�����5HY�

���1HZ�<RUN�

81��HW�DO����������6\VWHP�RI�1DWLRQDO�$FFRXQWV��6HULHV�)�1R����5HY�����1HZ�<RUN�


