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,VVXHV�DQG�&RQFHUQV�IRU�'HYHORSHG�&RXQWULHV

$QGUHDV�/LQGQHU

7UDGH�DQG�$JULFXOWXUH��6WDWLVWLFV�'LUHFWRUDWH�

2UJDQLVDWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW
>7KH�YLHZV�H[SUHVVHG�DUH�WKRVH�RI�WKH�DXWKRU�DQG�QRW�QHFHVVDULO\�WKRVH�RI�WKH�2(&'�@

$%675$&7���$JULFXOWXUH�LQ�GHYHORSHG�FRXQWULHV�KDV�XQGHUJRQH�SURIRXQG�FKDQJHV�LQ�WKH�UHFHQW�SDVW���6KLIWV�LQ�JRYHUQPHQWV·
DWWHQWLRQ�WR�UHODWHG�ILHOGV��VXFK�DV�HQYLURQPHQWDO�LVVXHV�DQG�UXUDO�GHYHORSPHQW��WKH�QHHG�IRU�PRUH�PLFUR�OHYHO�GDWD�IRU�DJULFXOWXUDO
VHFWRUV��DQG�WKH�JOREDOLVDWLRQ�RI�ZRUOG�HFRQRPLHV��KDYH�SXW�DGGLWLRQDO�GHPDQG�RQ�WKH�FDSDFLW\�RI�VWDWLVWLFDO�V\VWHPV�WR�GHOLYHU
DQVZHUV���,VVXHV�DUH�EHFRPLQJ�LQFUHDVLQJO\�FRPSOH[��ZKLOH�RSWLRQV�WHQG�WR�EHFRPH�PRUH�FRQVWUDLQHG�DQG�SUHVVXUHV�DUH�JURZLQJ��
$�ZHOO�IXQFWLRQLQJ�VWDWLVWLFDO�LQIRUPDWLRQ�V\VWHP�PLJKW�KHOS�WR�DOOHYLDWH�VXFK�SUHVVXUHV�WR�VRPH�H[WHQW�ZKLOH�SURYLGLQJ�PRUH
FRQVLVWHQW�DQG�LQWHUQDWLRQDOO\�FRPSDUDEOH�VWDWLVWLFV���$Q�LQWHJUDWHG�V\VWHP�DSSURDFK�LV�QHHGHG�ZLWK�UHVSHFW�WR�WKH�RUJDQLVDWLRQ�RI
VWDWLVWLFDO�V\VWHPV�DQG�WKH�LQIRUPDWLRQ�WHFKQRORJ\�LQ�VXSSRUW�RI�WKHVH�

�� ,QWURGXFWLRQ

$OWKRXJK�WKH�FRQWULEXWLRQ�RI�DJULFXOWXUH�WR�D�QDWLRQ·V�FUHDWLRQ�RI�ZHDOWK�LV�JHQHUDOO\�VPDOO�DQG�GHFOLQLQJ
LQ�GHYHORSHG�FRXQWULHV��WKLV�VHFWRU�UHFHLYHV�FRQVLGHUDEOH�DWWHQWLRQ�LQ�WHUPV�RI�JRYHUQPHQW�SROLFLHV���$W
WKH�2UJDQLVDWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW��2(&'���ZKLFK�JURXSV�WRJHWKHU�WKH
GHYHORSHG�FRXQWULHV�RI�WKH�ZRUOG��NH\�LVVXHV�DQG�FRQFHUQV�RI�JRYHUQPHQWV�ZLWK�UHVSHFW�WR�DJULFXOWXUH
DUH�GLVFXVVHG�DQG�DQDO\VHG���6LQFH�WKHVH�LQYDULDEO\�WUDQVODWH�LQWR�GDWD�QHHGV��D�VXPPDU\�RI�ZKDW�WKH\
DUH�VHHPV�WR�SURYLGH�D�JRRG�VWDUWLQJ�SRLQW�IRU�GLVFXVVLRQ�LQ�WKH�FRQWH[W�RI�WKLV�VKRUW�SDSHU��7KXV��LW
VWDUWV�IURP�D�XVHU�SHUVSHFWLYH�EHIRUH�DGGUHVVLQJ�NH\�LVVXHV�DQG�FRQFHUQV�IURP�D�SURYLGHU�SHUVSHFWLYH��
%RWK�DUH�LQWHUUHODWHG�DQG�PXWXDOO\�GHSHQGHQW���6LQFH�WKH�LQFUHDVLQJO\�LPSRUWDQW�UROH�DQG�QHZ
FDSDELOLWLHV�RI�PRGHUQ�LQIRUPDWLRQ�WHFKQRORJ\��,7��SURYLGH�RSSRUWXQLWLHV�IRU�QHZ�RU�EHWWHU�ZD\V�RI
PDQDJLQJ��VKDULQJ�DQG�GLVVHPLQDWLQJ�LQIRUPDWLRQ��VWDWLVWLFDO�RUJDQLVDWLRQ�DQG�,7�LVVXHV�ZLOO�DOVR�EH
DGGUHVVHG�DW�WKH�HQG�RI�WKLV�SDSHU�

�� ,VVXHV�DQG�&RQFHUQV�RI�8VHUV

$V�DQ�LQWHUQDWLRQDO�RUJDQLVDWLRQ�ZKLFK�UHJURXSV����GHYHORSHG�PDUNHW�HFRQRPLHV�DFURVV�WKH�ZRUOG�
2(&'·V�PDLQ�UROH�LV�WR�SURYLGH�HFRQRPLF�DQDO\VLV�DQG�JXLGDQFH��LQFOXGLQJ�IRUHFDVWV��DQG�WR�SURYLGH
LQWHUQDWLRQDOO\�FRPSDUDEOH�VWDWLVWLFV�DQG�LQGLFDWRUV���8QGHU�WKH�JHQHUDO�JXLGHOLQHV�RI�WKH�0LQLVWHUV�IRU
$JULFXOWXUH�RI�2(&'·V�0HPEHU�FRXQWULHV��WKH�ZRUN�LV�GHWHUPLQHG�E\�WKH�&RPPLWWHH�IRU�$JULFXOWXUH
DQG�LWV�VXEVLGLDU\�ERGLHV��ZKLFK�GHFLGH�RQ�WKH�SULRULWLHV�RI�WKH�SURJUDPPH�RI�ZRUN���7KLV�ZRUN�
WKHUHIRUH��UHSUHVHQWV�D�EDODQFH�RI�YLHZV�H[SUHVVHG�E\�WKHVH�TXLWH�GLYHUVH�DQG�GLIIHUHQW�FRXQWULHV�DQG
FRQFHQWUDWHV�RQ�WKRVH�DUHDV�RI�LQYHVWLJDWLRQ�ZKLFK�KDYH�EHHQ�LGHQWLILHG�DV�EHLQJ�LPSRUWDQW�IRU
GHFLVLRQ�PDNHUV���0HPEHUVKLS�LQ�2(&'�KDV�EHHQ�HQODUJHG�VLQFH������WR�LQFOXGH�ILYH�DGGLWLRQDO
FRXQWULHV��WKXV�ZLGHQLQJ�GLYHUVLW\�

7KLV�JHRJUDSKLFDO�GLVWULEXWLRQ�KDV�LPSOLFDWLRQV�IRU�2(&'·V�VWDWLVWLFDO�DFWLYLWLHV�VLQFH�D�FRPPXQLW\�IURP
IRXU�JHRJUDSKLFDO�]RQHV�ZLWK�YHU\�GLIIHUHQW�FOLPDWLF�DQG�HFRQRPLF�FRQGLWLRQV�KDV�WR�EH�DQDO\VHG�DQG
VWDWLVWLFDOO\�UHSUHVHQWHG�LQ�D�FRQVLVWHQW�DQG�LQWHUQDWLRQDOO\�FRPSDUDEOH�PDQQHU���:LWK�UHVSHFW�WR
VWDWLVWLFV��WKLV�PHDQV�WKDW�2(&'�LV�SODFHG�EHWZHHQ�WKH�81�DQG�)$2�RQ�WKH�RQH�KDQG�ZKLFK��WKURXJK
JXLGHOLQHV�DQG�KDQGERRNV��VHW�ZRUOGZLGH�VWDQGDUGV�IRU�PHDVXUHPHQW��DQG�RQ�WKH�RWKHU�KDQG�(XURVWDW
ZLWK�PRUH�(XURSHDQ�VSHFLILF�JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV�IRU�DERXW�KDOI�RI�2(&'·V�PHPEHUV�



���

)LJXUH��� 2(&'�0HPEHU�&RXQWULHV�LQ�����

)LJXUH��� 7KH�1HFHVVLW\�RI�&RPSDWLEOH�0HWKRGRORJLHV
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OECD  Member countries
◆ OECD  covers 4 geographical

zones which  place  the OECD
between the FAO and the EU

◆ The “comparative advantage”
of these 3 organisations is:

✦ FAO : World, developing
countries

✦ OECD: developed
market economies

✦ Eurostat: Europe

◆   OECD has to accommodate
particular needs of developed
countries across the World

NAFTA EU- 15
and

Other
Europe

Asia

Oceania

The necessity for compatible
     methodologies:

◆ Membership of
countries:

– FAO=  +/- World

– OECD =  29 countries
(incl. EU-15)

– EU 15= 15 European
countries

◆  Countries  belong to 1,
2 or all 3 constituencies

◆  Particular interest of
CEECs in  both  OECD -
and EU - membership

EU-15

OECD

FAO

7KLV�PHDQV�DOVR�WKDW�IRU�VWDWLVWLFDO�DFWLYLWLHV��WKH�2(&'�KDV�WR�WDNH�LQWR�DFFRXQW�WKDW�LWV�0HPEHU
FRXQWULHV�UHSRUW�GDWD�WR�RQH��WZR�RU�DOO�WKUHH�LQWHUQDWLRQDO�RUJDQLVDWLRQV�³�D�SDUWLFXODUO\�LPSRUWDQW
DVSHFW�WR�EH�FRQVLGHUHG�ZKHQ�ODXQFKLQJ�RU�UHYLHZLQJ�VWDWLVWLFDO�DFWLYLWLHV�LQ�UHVSRQVH�WR�DQDO\WLFDO
QHHGV���2(&'�QHHGV�FRQVHQVXV�DPRQJVW�0HPEHU�FRXQWULHV�ZKHQ�DVVHVVLQJ�ZKLFK�PHDVXUHPHQW
VWDQGDUGV�DQG�FRQYHQWLRQV�FDQ�EH�DGRSWHG�DV�WKH\�DUH��VLQFH�WKHVH�PD\�EH�WRR�JHQHUDO��ZRUOGZLGH
VWDQGDUGV��RU�WRR�´(XURSHDQµ���,Q�DQ\�FDVH��EDVLF�FRQFHSWV�DQG�GHILQLWLRQV�VKRXOG�UHPDLQ�FRPSDWLEOH
DFURVV�DOO�WKUHH�LQWHUQDWLRQDO�ERGLHV�

)LJXUH���LOOXVWUDWHV�WKDW�YHU\�GLIIHUHQW�DJUR�IRRG�VHFWRUV�DQG�DVVRFLDWHG�SROLF\�FRQFHUQV��DFWLRQV�DQG
QHHGV�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW���7KHUH�LV��QHYHUWKHOHVV��D�FRPPRQ�SDWWHUQ�DFURVV�FRXQWULHV�ZKLFK
FDQ�EH�GLVWLOOHG�IURP�D�JUHDW�YDULHW\�RI�HFRQRPLF�DQG�VRFLDO�SUHVVXUHV��SROLFLHV�DQG�SULRULWLHV���7KH\�FDQ
EH�VXPPDULVHG�DV�IROORZV�
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& ,QFUHDVLQJ�FRPSOH[LW\�RI�LVVXHV��VKLIW�LQ�IRFXV�IURP�IDUP�JDWH�DJULFXOWXUH�WR�WKH�HQWLUH�IRRG
VHFWRU��UDSLGO\�FKDQJLQJ�DQG�OHVV�KRPRJHQHRXV�DJUR�IRRG�VWUXFWXUHV��WKH�PXOWLIXQFWLRQDO�UROH�RI
DJULFXOWXUH��WUDQVSDUHQF\�DQG�HTXLW\�FRQFHUQV��WUDGH�RIIV�EHWZHHQ�FRQIOLFWLQJ�SROLF\�REMHFWLYHV�

& 0RUH�FRQVWUDLQHG�RSWLRQV��ILVFDO�UHVWUDLQW��FRPPLWPHQWV�XQGHU�PXOWLODWHUDO�DQG�UHJLRQDO�WUDGH
DJUHHPHQWV��DSSOLFDWLRQ�RI�DJUHHG�SULQFLSOHV��DQG

& *URZLQJ�SUHVVXUHV��LQWHUGHSHQGHQFH�RI�ERWK�GRPHVWLF�DQG�LQWHUQDWLRQDO�SUHVVXUHV��KLJK
EXGJHWDU\�FRVWV�DQG�OLPLWHG�HIIHFWLYHQHVV��LQFUHDVHG�IRUHLJQ�FRPSHWLWLRQ��QHHG�WR�H[SDQG
PDUNHWV�

$JDLQVW�WKLV�JHQHUDO�EDFNJURXQG��WKH�IROORZLQJ�PDLQ�LVVXHV�DQG�FRQFHUQV�FDQ�EH�LGHQWLILHG�IRU
GHYHORSHG�FRXQWULHV��DOO�RI�ZKLFK�KDYH�D�GLUHFW�EHDULQJ�RQ�VWDWLVWLFDO�UHTXLUHPHQWV�LQ�D�IRUZDUG�ORRNLQJ
PDQQHU�

��� 5HGXFLQJ�WKH�/HYHO�RI�6XSSRUW�WR�$JULFXOWXUH

2YHU�WKH�PHGLXP�WHUP��PRVW�2(&'�FRXQWULHV�ZLOO�KDYH�WR�XQGHUWDNH�VXEVWDQWLDO�ILVFDO�UHVWUDLQW�DQG�WR
UHGXFH�KLJK�OHYHOV�RI�SXEOLF�GHEW���7KLV�ZLOO�SUHFOXGH�PDMRU�LQFUHDVHV�LQ�H[SHQGLWXUH���1HZ�VRFLDO
FRQFHUQV�UDLVH�WKH�LVVXH�RI�VRFLDO�HTXLW\��WKDW�LV�KRZ�WR�GLVWULEXWH�WKH�EHQHILWV�RI�HFRQRPLF�JURZWK
DFURVV�VRFLHW\�DFFRUGLQJ�WR�LGHQWLILHG�PHGLXP��RU�ORQJ�WHUP�VRFLDO�REMHFWLYHV���,Q�2(&'�FRXQWULHV�
WRWDO�WUDQVIHUV�WR�DJULFXOWXUH�DV�PHDVXUHG�E\�WKH�3URGXFHU�DQG�&RQVXPHU�6XEVLG\�(TXLYDOHQWV
�36(�&6(��DPRXQW�WR�QRW�OHVV�WKDQ�86�����ELOOLRQ�SHU�\HDU�DQG�FDQ�HTXDO�RU�HYHQ�H[FHHG�WKH�JURVV
YDOXH�DGGHG�RI�DJULFXOWXUH�LQ�FHUWDLQ�FRXQWULHV���7KH�SUHVVXUH�LV�JURZLQJ�WR�UHGXFH�WKHVH�KLJK�OHYHOV�RI
VXSSRUW���,Q�DGGLWLRQ��WKH�WUDQVIHU�HIILFLHQF\�RI�VXSSRUW�SURJUDPPHV�LV�JHQHUDOO\�ORZ��OHDGLQJ�WR�PXFK
VPDOOHU�QHW�JDLQV�IRU�IDUPHUV�

��� ,QFUHDVLQJ�WKH�(IIHFWLYHQHVV��(IILFLHQF\�DQG�(TXLW\�RI�6XSSRUW

7KH�UDSLG�VWUXFWXUDO�FKDQJH�RI�DJULFXOWXUDO�VHFWRUV�WRZDUGV�LQGXVWULDOLVDWLRQ�RI�WKH�DJUR�IRRG�VHFWRU��WKH
UHGXFHG�KRPRJHQHLW\�RI�WKH�VHFWRU��DQG�GRPHVWLF�DQG�LQWHUQDWLRQDO�PDUNHW�GHYHORSPHQWV�KDYH�UHGXFHG
WKH�HIIHFWLYHQHVV�RI�WUDGLWLRQDO�VXSSRUW�SROLFLHV���7KHUH�LV�D�QHHG�IRU�D�PRUH�WDUJHWHG�DQG�GLYHUVLILHG
DSSURDFK���0RUH�HPSKDVLV�ZLOO�KDYH�WR�EH�SXW�RQ�HYDOXDWLQJ�WKH�HFRQRPLF�HIILFLHQF\�RI�WKH�ZKROH
VHFWRU���$OVR��WKH�TXHVWLRQ�RI�HTXLW\�RI�VXSSRUW�QHHGV�WR�EH�DQDO\VHG�PRUH�LQ�GHSWK���7KLV�UHTXLUHV�D
PRUH�VROLG�LQIRUPDWLRQ�EDVH�RQ�WKH�WRWDO�LQFRPH�RI�DJULFXOWXUDO�KRXVHKROGV��LQFOXGLQJ�DQ�DVVHVVPHQW�RI
WKHLU�QHW�ZRUWK���,W�LV��WKXV��WKH�HFRQRPLF�VWDWXV�ZKLFK�PDWWHUV��QRW�RQO\�WKH�\HDUO\�FUHDWLRQ�RI�ZHDOWK
DQG�LQFRPH���$OVR��WKHUH�LV�FOHDUO\�D�GLUHFW�OLQN�WR�WD[�DQG�VRFLDO�SROLFLHV�

��� 7KH�1HHG�WR�$GGUHVV�%URDGHU�(FRQRPLF�DQG�6RFLDO�2EMHFWLYHV

,QFUHDVLQJ�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�LV�D�VWDWHG�JRDO�RI�PDQ\�2(&'�FRXQWULHV���7KLV�EULQJV�D�QHZ
SHUVSHFWLYH�WR�DJUR�IRRG�SROLF\�UHIRUP�E\�HPSKDVL]LQJ�PRUH�PDUNHW�RULHQWDWLRQ��WKH�UROH�RI�LQQRYDWLRQ
DQG�FRRUGLQDWLRQ���7KLV��LQ�WXUQ��ZRXOG�SXW�DGGLWLRQDO�SUHVVXUHV�IRU�VWUXFWXUDO�FKDQJH�DW�DOO�OHYHOV�RI�WKH
DJUR�IRRG�FKDLQ�DQG�FRQIURQW�SROLF\PDNHUV�ZLWK�D�FRPSOH[�VHW�RI�GLIILFXOW�LVVXHV��VXFK�DV�KRZ�WR�UHDFW
WR�RXW�PLJUDWLRQ��LQFUHDVHG�FRQFHQWUDWLRQ�DQG�VR�IRUWK���7KH�TXDOLW\�RI�WKH�HQYLURQPHQW�QHHGV�WR�EH
PDLQWDLQHG�RU�UDWKHU�LPSURYHG��RWKHUZLVH��DJULFXOWXUH�ZRXOG�QRW�EH�VXVWDLQDEOH�LQ�WKH�ORQJ�UXQ���%XW
WKLV�LVVXH�LV�EHVHW�E\�FRQFHSWXDO�DQG�VWDWLVWLFDO�PHDVXUHPHQW�SUREOHPV�DQG�DOVR�E\�TXLWH�GLIIHUHQW
FRQFHUQV�DFURVV�FRXQWULHV���+RZ�WR�SXW�D�PRQHWDU\�YDOXH�RQ�ERWK�WKH�EHQHILFLDO�DQG�KDUPIXO�HIIHFWV�RI
DJULFXOWXUDO�SURGXFWLRQ�RQ�D�QDWLRQ·V�QDWXUDO�UHVRXUFHV"��+RZ�WR�PHDVXUH�WKHVH�H[WHUQDOLWLHV�DQG�PDNH
WKHP�LQWHUQDWLRQDOO\�FRPSDUDEOH"��$QRWKHU�UHODWHG�TXHVWLRQ�FRQFHUQV�WKH�SURPRWLRQ�RI�UXUDO



���

GHYHORSPHQW���$Q�LQWHJUDWHG�SROLF\�DSSURDFK��HQFRPSDVVLQJ�DOVR�RWKHU�WKDQ�DJULFXOWXUDO�SROLFLHV�VWULFWR
VHQVX�PLJKW�IDFLOLWDWH�LQWHU�DOLD�WKH�QHFHVVDU\�DJULFXOWXUDO�DGMXVWPHQW�SURFHVV���$�EDODQFHG�DSSURDFK�KDV
WR�EH�WDNHQ�ZLWK�UHVSHFW�WR�UHJXODWRU\�UHIRUP��ZKHUH�WKHUH�LV�D�QHHG�WR�GHUHJXODWH�LQ�VRPH�DUHDV�RI�WKH
DJUR�IRRG�VHFWRU��ZKLOH�SUHVVXUH�LV�JURZLQJ�WR�KDYH�PRUH�UHJXODWLRQ�LQ�RWKHUV�

��� ,QWHUQDWLRQDO�,VVXHV�DQG�3UHVVXUHV

5HFHQW�WUDGH�DJUHHPHQWV�FRQIURQW�FRXQWULHV�ZLWK�D�QXPEHU�RI�FKDOOHQJHV��VXFK�DV�KRZ�WR�DGDSW�WR�WKH
QHZ�WUDGH�HQYLURQPHQW��HPHUJLQJ�PDUNHWV�DQG�HFRQRPLHV�LQ�WUDQVLWLRQ��QHZ�OLQNV�EHWZHHQ�FRXQWULHV�
HWF����WR�DGGUHVV�SRWHQWLDO�EDUULHUV�WR�WUDGH��IRU�LQVWDQFH��WDULII�DQG�QRQ�WDULII�WUDGH�EDUULHUV���DQG�WR
PRYH�WRZDUGV�PRUH�WUDGH�OLEHUDOLVDWLRQ��QRWDEO\�WKH�LPSOHPHQWDWLRQ�RI�WKH�8UXJXD\�5RXQG
FRPPLWPHQWV����$�V\VWHPDWLF�DQDO\VLV�RI�FDXVHV�DQG�HIIHFWV�RI�GLVWRUWLRQV�LV�QHHGHG�

��� (QVXULQJ�)RRG�6HFXULW\

7KH������)$2�:RUOG�)RRG�6XPPLW�LGHQWLILHG�SRYHUW\�DV�D�PDMRU�FDXVH�IRU�IRRG�LQVHFXULW\�DQG
VXVWDLQDEOH�HFRQRPLF�JURZWK�DV�FUXFLDO�IRU�LPSURYLQJ�LQFRPHV�DQG�DFFHVV�WR�IRRG���7UDGH��DV�RQH
VWLPXODWRU�RI�JURZWK��LV�D�NH\�HOHPHQW���2QH�FKDOOHQJH�FRQVLVWV�LQ�HQVXULQJ�VXVWDLQDEOH�JURZWK�LQ�IRRG
SURGXFWLRQ�LQ�D�FRQWH[W�RI�SULFH�YDULDELOLW\�

��� /LQNDJHV�ZLWK�7UDQVLWLRQ�DQG�'HYHORSLQJ�(FRQRPLHV

7KH�JOREDOLVDWLRQ�RI�WKH�ZRUOG�HFRQRP\�DQG�VWURQJ�HFRQRPLF�JURZWK�DQG�H[SRUWV�LQ�QRQ�0HPEHU
HFRQRPLHV�ZLOO�KDYH�D�VWURQJ�LPSDFW�RQ�2(&'·V�DJULFXOWXUDO�VHFWRUV�ZLWK�ORVHUV�DQG�ZLQQHUV���2(&'
FRXQWULHV�ZLOO�EH�PRUH�H[SRVHG�WR�JOREDO�FRPSHWLWLRQ�DQG�JURZLQJ�WUDGH��DQG�LQ�SDUWLFXODU�KLJK�LQFRPH
FRXQWULHV�ZLOO�QHHG�WR�DGMXVW�WR�WKHVH�SUHVVXUHV�

�� 6WDWLVWLFDO�5HTXLUHPHQWV

7KH�SRLQWV�PDGH�DERYH�LOOXVWUDWH�ZKLFK�W\SHV�RI�TXHVWLRQV�DUH�OLNHO\�WR�EH�DVNHG�LQ�DQ�LQWHUQDWLRQDO
FRQWH[W�WR�ZKLFK�DJULFXOWXUDO�HFRQRPLVWV�DQG�VWDWLVWLFLDQV�DUH�FDOOHG�XSRQ�WR�SURYLGH�DQVZHUV���7KLV�ZLOO
QRW�EH�HDV\�VLQFH�WKLV�UHTXLUHV�WR�UHFRQFLOH�DQG�KDUPRQLVH�QDWLRQDO�VWDWLVWLFV�LQ�RUGHU�WR�EH�DEOH�WR�FDUU\
RXW�PHDQLQJIXO�LQWHUQDWLRQDO�FRPSDULVRQV���7KH�UDQJH�DQG�FRPSOH[LW\�RI�LVVXHV�LV�VXFK�WKDW�WKH�DYDLODEOH
LQIRUPDWLRQ�EDVH�LV�OLNHO\�WR�QRW�RQO\�SURYLGH�LQFRPSOHWH�SDUWV�RI�WKH�UHTXLUHG�LQIRUPDWLRQ��EXW�DOVR
PLVOHDGLQJ�LQIRUPDWLRQ���3ULQFLSDO�FRQFHUQV�DERXW�DJULFXOWXUH�KDYH�FKDQJHG�FRQVLGHUDEO\�LQ�WKH�UHFHQW
SDVW�DQG�SRVH�D�IXOO�UDQJH�RI�FKDOOHQJHV�WR�SURIHVVLRQDO�LQIRUPDWLRQ�SURYLGHUV���1RW�RQO\�KDYH�WKH�EDVLF
FKDUDFWHULVWLFV�FKDQJHG��IURP�IDUPLQJ�VWULFWR�VHQVX�WR�DJUR�IRRG�LQGXVWU\���EXW�DOVR�WKH�QHHG�IRU�PLFUR�
OHYHO�GDWD�KDV�GUDVWLFDOO\�LQFUHDVHG��VRPHWLPHV�SRVLQJ�SUREOHPV�RI�FRQVLVWHQF\�ZLWK�HVWDEOLVKHG�PDFUR�
OHYHO�IUDPHZRUNV���$W�WKH�VDPH�WLPH��DJULFXOWXUH�LV�WR�EH�VHHQ�LQ�FRQMXQFWLRQ�ZLWK�UHODWHG�ILHOGV��VXFK
DV�VWUXFWXUDO�DQG�UXUDO�GHYHORSPHQW�SROLFLHV��HQYLURQPHQWDO�SROLFLHV��WUDGH�LVVXHV��DQG�JOREDOLVDWLRQ�

$JDLQVW�WKH�EDFNJURXQG�RI�NH\�SROLF\�TXHVWLRQV�LQ�DQ�LQWHUQDWLRQDO�FRQWH[W��D�QRQ�H[KDXVWLYH�OLVW�RI
VWDWLVWLFDO�UHTXLUHPHQWV�FDQ�EH�GUDZQ�XS�

��� ,PSURYLQJ�WKH�0HWKRGRORJ\�$QDO\VLV�RI�*RYHUQPHQW�7UDQVIHUV

2(&'�KDV�GHYHORSHG�D�VWDWLVWLFDO�WRRO�IRU�D�PRUH�FRPSUHKHQVLYH�DQDO\VLV�RI�PRQHWDU\�WUDQVIHUV�WR
DJULFXOWXUDO�SURGXFHUV�DQG�FRQVXPHUV��WKH�36(�&6(���7KH�3URGXFHU�DQG�&RQVXPHU�6XEVLG\
(TXLYDOHQWV��36(V�DQG�&6(V��DUH�HVVHQWLDOO\�WUDQVIHU�PHDVXUHV���7KH�36(�LV�GHILQHG�DV�WKH�WRWDO�YDOXH
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RI�PRQHWDU\�WUDQVIHUV�WR�DJULFXOWXUDO�SURGXFHUV�DULVLQJ�IURP�DJULFXOWXUDO�SROLF\��DQG�LQFOXGHV�ERWK
WUDQVIHUV�IURP�FRQVXPHUV�LQ�WKH�IRUP�RI�KLJKHU�SULFHV��L�H��KLJKHU�WKDQ�ERUGHU�RU�UHIHUHQFH�SULFHV��
WUDQVIHUV�IURP�WD[SD\HUV�LQ�WKH�IRUP�RI�GLUHFW�SD\PHQWV�WR�IDUPHUV��H�J��GHILFLHQF\��DUHD�RU�KHDGDJH
SD\PHQWV��LQFRPH�VDIHW\�QHWV���DQG�JHQHUDO�EXGJHWDU\�SD\PHQWV�WR�WKH�VHFWRU�DV�D�ZKROH��H�J�
LQIUDVWUXFWXUH��PDUNHWLQJ��H[WHQVLRQ�VHUYLFHV����7KH�&6(�LV�GHILQHG�DV�WKH�YDOXH�RI�PRQHWDU\�WUDQVIHUV
WR�FRQVXPHUV�UHVXOWLQJ�IURP�DJULFXOWXUDO�SROLFLHV���7KLV�LQFOXGHV�WUDQVIHUV�WR�FRQVXPHUV�GXH�WR�PDUNHW
SULFH�VXSSRUW��XVXDOO\�QHJDWLYH��DQG�WUDQVIHUV�IURP�WD[SD\HUV��XVXDOO\�SRVLWLYH����$OWHUQDWLYHO\��WKH�&6(
FDQ�EH�GHVFULEHG�DV�PHDVXULQJ�WKH�LPSOLFLW�WD[�RQ�FRQVXPHUV�DULVLQJ�IURP�DJULFXOWXUDO�SROLFLHV�

36(V�DQG�&6(V�DUH�FDOFXODWHG�XVLQJ�D�FRQVLVWHQW�PHWKRGRORJ\�DFURVV�FRXQWULHV�DQG�FRPPRGLWLHV
WKURXJK�WKH�DSSOLFDWLRQ�RI�FRHIILFLHQWV�LQ�RUGHU�WR�HVWLPDWH�WKH�OHYHO�RI�DVVLVWDQFH�IRU�HDFK�FRPPRGLW\
JHQHUDWHG�E\�SROLFLHV���7R�HQVXUH�WKH�UHOHYDQFH�RI�WKH�PHDVXUHV��WKH�36(�LQ�SDUWLFXODU�QHHGV�WR�UHIOHFW
GHYHORSPHQWV�LQ�DJULFXOWXUDO�SROLFLHV�LQ�D�ZD\�ZKLFK�LV�WUDQVSDUHQW��DFFXUDWH��WLPHO\�DQG�DQDO\WLFDOO\
XVHIXO���7KHUHIRUH��ERWK�FRYHUDJH�DQG�FODVVLILFDWLRQ�DUH�FXUUHQWO\�XQGHU�UHYLHZ�WR�EHWWHU�UHIOHFW�WKH
VKLIWV�LQ�WKH�VWUXFWXUH�RI�DJULFXOWXUDO�SROLFLHV�DQG�DVVRFLDWHG�WUDQVIHUV���7KLV�VKLIW�LQ�IRFXV�KDV
LPSOLFDWLRQV�IRU�QDWLRQDO�VWDWLVWLFDO�V\VWHPV�WR�SURYLGH�UHTXLUHG�GDWD�LQ�VXFK�D�ZD\�WKDW�LQWHUQDWLRQDO
FRPSDUDELOLW\�LV�IDFLOLWDWHG���$Q�LQWHUQDWLRQDO�IUDPHZRUN�LV�QHHGHG�WR�LPSURYH�

& PHWKRGRORJ\��LPSURYLQJ�WKH�FODVVLILFDWLRQ�RI�WUDQVIHUV�IURP�DJULFXOWXUDO�SROLF\�PHDVXUHV�DQG
WKH�LQWHUSUHWDWLRQ�RI�WKH�UHVXOWV�RI�WKH�WUDQVIHU�LQGLFDWRUV��LQFOXGLQJ�RYHU�WKH�ORQJ�WHUP��DQG

& FRYHUDJH��ZLGHQLQJ�WKH�FRYHUDJH�RI�SROLF\�PHDVXUHV�DQG�FRPPRGLWLHV�IRU�ZKLFK�WUDQVIHUV�DUH
FDOFXODWHG��LQFOXGLQJ�LPSURYLQJ�GDWD�RQ�VXE�QDWLRQDO�SROLF\�PHDVXUHV�

��� ,PSURYLQJ�DQG�([WHQGLQJ�(FRQRPLF�$JULFXOWXUDO�6WDWLVWLFV

$�VDWLVIDFWRU\�DQDO\VLV�RI�DJULFXOWXUDO�VHFWRUV�UHTXLUHV�VWDWLVWLFV�WKDW�DUH�SHUWLQHQW��UHOLDEOH��LPSDUWLDO�
DFFXUDWH�DQG�WLPHO\���(YROXWLRQ�LV�WDNLQJ�SODFH�LQ�WKH�HFRQRPLF�FRQGLWLRQV�LQ�ZKLFK�DJULFXOWXUH�ILQGV
LWVHOI�LQ�2(&'�0HPEHU�FRXQWULHV��LQ�WKH�WHFKQLFDO�QDWXUH�RI�SURGXFWLRQ��LQ�WKH�SHUFHSWLRQV�RI�WKH
SUREOHPV�WKDW�QHHG�WR�EH�DGGUHVVHG��DQG�LQ�WKH�SROLFLHV�WKDW�DUH�GLUHFWHG�DW�DJULFXOWXUDO�VHFWRUV���7KH
VXEVWDQWLDO�UHYLVLRQ�RI�WKH�LQWHUQDWLRQDOO\�DFFHSWHG�PHWKRGRORJ\�RI�QDWLRQDO�DFFRXQWLQJ�KDV�D�GLUHFW
EHDULQJ�RQ�DJULFXOWXUDO�VWDWLVWLFV��UHTXLULQJ�VXLWDEOH�UHVSRQVHV�IURP�VWDWLVWLFLDQV�ZKR�GHDO�ZLWK�WKH
DJJUHJDWH�HFRQRPLF�DFFRXQWV�IRU�DJULFXOWXUH�>8QLWHG�1DWLRQV�����@���7KH�61$����UHYLVLRQ�DOVR�KDV�OHG
WR�D�UHYLHZ�RI�WKH�(XURSHDQ�6\VWHP�RI�$FFRXQWV�>(XURVWDW�����@��IROORZHG�E\�D�UHYLVLRQ�RI�WKH
(XURSHDQ�IUDPHZRUN�IRU�WKH�(FRQRPLF�$FFRXQWV�IRU�$JULFXOWXUH��($$��>(XURVWDW�����@���$W�WKH�VDPH
WLPH��WKH�)$2�LVVXHG�LQ������D�UHYLVHG�KDQGERRN�IRU�HFRQRPLF�DFFRXQWV�IRU�IRRG�DQG�DJULFXOWXUH�
ZKLFK�SURYLGHV�D�EURDGHU�IUDPHZRUN�WR�EULQJ�WRJHWKHU�YDULRXV�NLQGV�RI�GDWDEDVHV�UHODWLQJ�WR�IRRG�DQG
DJULFXOWXUH��LQFOXGLQJ�IRUHVWU\�DQG�ILVKLQJ��LQ�DQ�LQWHJUDWHG�V\VWHP���,WV�FRQFHSWV�DQG�DFFRXQWLQJ
VWUXFWXUH�DUH�EDVHG�XSRQ�WKH������61$�UHYLVLRQ�>)$2�����@�

7KH�UHYLVLRQ�SURFHVV��FRQWDLQLQJ�LPSRUWDQW�FKDQJHV�WR�EH�LQWURGXFHG�LQ�WKH�($$�IUDPHZRUN��KDV�EHHQ
FRRUGLQDWHG�DQG�GLVFXVVHG�DPRQJVW�(XURVWDW��WKH�)$2�DQG�WKH�2(&'���,W�LV�RI�SDUWLFXODU�LPSRUWDQFH
IRU�WKH�2(&'�WR�DVVHVV�QRZ�LQ�GHWDLO�QRW�RQO\�WKH�PDLQ�LPSOLFDWLRQV�VWHPPLQJ�IURP�WKH�LQWHUQDWLRQDO
UHYLVLRQ�SURFHVV��EXW�DOVR�WR�JUDVS�WKLV�RSSRUWXQLW\�WR�LQYLWH�LWV�0HPEHU�FRXQWULHV�WR�H[SUHVV�WKHLU�YLHZV
RQ�WKH�TXHVWLRQ�RI�ZKLFK�DUHDV�2(&'�FRXOG�DGG�YDOXH�WR�LWV�($$�E\��IRU�LQVWDQFH��H[WHQGLQJ�WKH�($$
IUDPHZRUN�WR�FRYHU�PLFUR�OHYHO�VWDWLVWLFV�LQ�D�VWDWLVWLFDOO\�FRKHUHQW�DQG�PHDQLQJIXO�ZD\�DQG�RU�WR�DGG
FDSLWDO�VWRFN�PHDVXUHV�IRU�FDSWXULQJ�WKH�QHW�ZRUWK�RI�DJULFXOWXUH���$FKLHYLQJ�WKLV�´DGGLQJ�YDOXH�WR�DQ
H[LVWLQJ�IUDPHZRUNµ�ZRXOG�HQDEOH�WKH�2(&'�WR�VHUYH�SROLF\�QHHGV�LQ�DQ�LPSURYHG�PDQQHU�LQ�D
SDUWLFXODUO\�LPSRUWDQW�ILHOG�DQG�WR�LGHQWLI\�LQ�D�IRUZDUG�ORRNLQJ�PDQQHU�ZKLFK�($$�IUDPHZRUN�
LQFOXGLQJ�SRVVLEOH�H[WHQVLRQV��VKRXOG�EH�GHVLJQHG�DQG�LPSOHPHQWHG���7R�VWDUW�WKLV�SURFHVV��D�FRPSOHWH



���

DQG�REMHFWLYH�DVVHVVPHQW�KDV�EHHQ�FDUULHG�RXW�FRQFHUQLQJ�LQ�ZKLFK�SRVVLEOH�GLUHFWLRQV�WKH�($$�FRXOG
EH�WDNHQ�IXUWKHU�WR�EHWWHU�VHUYH�SROLF\�QHHGV�>2(&'�����D@���)ROORZLQJ�WKH�UHFRPPHQGDWLRQV�PDGH�DW
D�6WDWLVWLFDO�([SHUW�PHHWLQJ�>2(&'�����E@��DW�ZKLFK�WKLV�DQDO\VLV�ZDV�GLVFXVVHG�DW�OHQJWK��2(&'�LV
FXUUHQWO\�HQJDJHG�LQ�ZRUN�RQ�

& GHYHORSPHQW�RI�D�UHYLVHG�2(&'�TXHVWLRQQDLUH�HQVXULQJ�FRQVLVWHQF\�DQG�D�EDODQFHG�DSSURDFK
ZLWK�UHVSHFW�WR�WKH�61$�DQG�(8����UHFRPPHQGDWLRQV���0DLQ�LVVXHV�WR�EH�LQYHVWLJDWHG�UDQJH
IURP�D�UHYLVLRQ�RI�WKH�FRPPRGLW\�OLVW��LQFOXGLQJ�YROXPH�DQG�SULFH�GDWD��DQG�FODULILFDWLRQ�RI
PDMRU�FRQFHSWXDO�LVVXHV�WR�WKH�GHULYDWLRQ�RI�LQFRPH�LQGLFDWRUV��LQFOXGLQJ�WKH�GLVWULEXWLRQ�RI
LQFRPH�DFFRXQWV��VLPLODU�WR�WKH�(8·V�LQFRPH�RI�DJULFXOWXUDO�KRXVHKROGV�VHFWRU�VWDWLVWLFV
�,$+6��

& H[WHQVLRQ�RI�WKH�($$�IUDPHZRUN�WKURXJK�DQ�LQYHVWLJDWLRQ�RI�SRVVLELOLWLHV�IRU�DGGLQJ�FDSLWDO
VWRFN�PHDVXUHV�QHW�ZRUWK�DQG�GHYHORSPHQW�RI�D�KDUPRQLVHG�WDUJHW�PHWKRGRORJ\�WR�EHWWHU
FDSWXUH�WKH�HFRQRPLF�VWDWXV�RI�IDUPHUV�E\�FRPSOHWLQJ�IORZ�PHDVXUHV�WKURXJK�VWRFN�PHDVXUHV�

/RRNLQJ�DKHDG��WKLV�UHYLVLRQ�SURFHVV�UHSUHVHQWV�DQ�LPSRUWDQW�RSSRUWXQLW\�DQG�FKDOOHQJH�IRU�VWDWLVWLFLDQV
EHFDXVH�LW�WDNHV�D�FRPSUHKHQVLYH�DSSURDFK�ZLWK�UHVSHFW�WR�UHFRQFLOLQJ�WKH�QHHGV�RI�GLIIHUHQW�FRXQWU\
JURXSV�ZKLOH�UHPDLQLQJ�PHWKRGRORJLFDOO\�FRQVLVWHQW���7KLV�LQWHJUDWHG�DSSURDFK�LV�DOO�WKH�PRUH
QHFHVVDU\�VLQFH�VRPH�WUDQVLWLRQ�HFRQRPLHV�PRYHG��DQG�RWKHUV�ZLOO�IROORZ��LQWR�WKH�FDWHJRU\�RI
´GHYHORSHG�FRXQWULHVµ�

��� 0LFURHFRQRPLF�6WUXFWXUDO�'DWD

)RU�WKH�UHDVRQV�VXPPDULVHG�HDUOLHU��PLFUR�OHYHO�VWDWLVWLFV�ZKLFK�SHUPLW�WR�LGHQWLI\�WKH�NH\�SDUDPHWHUV
RI�VWUXFWXUDO�FKDQJH�LQ�DQ�LQWHUQDWLRQDOO\�FRPSDUDEOH�PDQQHU�FRQVWLWXWH�DQRWKHU�VWDWLVWLFDO��DQG
DQDO\WLFDO��FKDOOHQJH���$�FDVH�LQ�SRLQW�LV�WKH�ODFN�RI�KDUPRQLVHG�GDWD�IRU�LQWHUQDWLRQDO�FRPSDULVRQV�RI
WKH�WRWDO�LQFRPH��DQG�WKHLU�FRPSRQHQWV��RI�DJULFXOWXUDO�KRXVHKROGV�>2(&'�������%ODQGIRUG������
+LOO�����D@���7KLV�ODFN�TXLWH�VHULRXVO\�XQGHUPLQHV�DWWHPSWV�WR�GHULYH�YDOLG�FRQFOXVLRQV�LQ�DQ
LQWHUQDWLRQDO�FRQWH[W���2IWHQ�WKH�VLWXDWLRQ�LV�VXFK�WKDW�WKH�VWDWLVWLFDO�HYLGHQFH�LV�UDWKHU�DQHFGRWDO�
OLPLWLQJ�FRPSDULVRQV�RYHU�WLPH�DQG�VSDFH���'HVSLWH�UHFHQW�SURJUHVV��WKHUH�LV�D�QHHG�WR�UH�H[DPLQH�WKH
FRQFHSWV��SDUWLFXODUO\�WKRVH�XQGHUO\LQJ�WKH�LQFRPH�PHDVXUHPHQW���$V�WKH�DJULFXOWXUDO�VHFWRU�GLYHUVLILHV�
D�PRUH�FRPSUHKHQVLYH�DSSURDFK�VHHPV�WR�EH�QHHGHG�WR�EHWWHU�FDSWXUH�WKH�IXOO�UDQJH�RI�DFWLYLWLHV
>'DYH\�����@��JRLQJ�EH\RQG�WKH�RQ�IDUP�RII�IDUP�VSOLW�

$QRWKHU�LPSRUWDQW�FKDOOHQJH�ZLOO�EH��RU�VKRXOG�EH��WKH�QHFHVVDU\�JURXQGZRUN�WR�EH�GRQH�WR�HQDEOH
LQWHUQDWLRQDO�FRPSDULVRQV�XVLQJ�FRQVLVWHQW�EDVLF�GHILQLWLRQV�DQG�FRQFHSWV�RI�PLFUR�OHYHO�VWDWLVWLFV�ZKLFK
DUH�FRPSDWLEOH�ZLWK�WKH�H[LVWLQJ�PDFURHFRQRPLF�IUDPHZRUNV���$OWKRXJK�WKHUH�H[LVW�WZR�GLIIHUHQW
VFKRROV�RI�WKRXJKW��WKHUH�DUH�FRPSHOOLQJ�UHDVRQV�IURP�D�VWDWLVWLFDO�SRLQW�RI�YLHZ�WR�HODERUDWH�WKH�EDVLV
RI�D�FRQVLVWHQW�PLFUR�PDFUR�IUDPHZRUN�>2(&'�����D@�

��� 7KH�(QYLURQPHQWDO�DQG�5XUDO�'LPHQVLRQ

7KH�2(&'�LV�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�DJUL�HQYLURQPHQWDO�LQGLFDWRUV��$(,V��ZLWK�WKH�REMHFWLYHV�RI�

& SURYLGLQJ�LQIRUPDWLRQ�WR�SROLF\�PDNHUV�DQG�WKH�ZLGHU�SXEOLF�RQ�WKH�FXUUHQW�VWDWH�RI�DQG�FKDQJHV
LQ�WKH�FRQGLWLRQV�RI�WKH�HQYLURQPHQW�LQ�DJULFXOWXUH�

& DVVLVWLQJ�SROLF\PDNHUV�WR�EHWWHU�XQGHUVWDQG�WKH�OLQNDJHV�EHWZHHQ�WKH�FDXVHV�DQG�HIIHFWV�RI�WKH
LPSDFW�RI�DJULFXOWXUH�DQG�DJULFXOWXUDO�SROLF\�RQ�WKH�HQYLURQPHQW��DQG�KHOSLQJ�WR�JXLGH�WKHLU
UHVSRQVHV�WR�FKDQJHV�LQ�HQYLURQPHQWDO�FRQGLWLRQV��DQG



���

& FRQWULEXWLQJ�WR�WKH�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�HIIHFWLYHQHVV�RI�SROLFLHV�LQ�SURPRWLQJ
VXVWDLQDEOH�DJULFXOWXUH�

6LQFH�WKH�SROLF\�FRQWH[W��REMHFWLYHV�DQG�IUDPHZRUN��SURJUHVV�DFKLHYHG�DQG�IXWXUH�RULHQWDWLRQ�RI�WKLV
ZRUN�DUH�FRYHUHG�LQ�DQRWKHU�SDSHU�SUHVHQWHG�DW�WKLV�FRQIHUHQFH�>3DUULV��´$JULFXOWXUDO�6WDWLVWLFV�IRU
(QYLURQPHQWDO�0RQLWRULQJ�DQG�3ROLF\µ@��WKHUH�LV�QR�QHHG�WR�HODERUDWH�KHUH�RQ�WKLV�DFWLYLW\�

$QRWKHU�LPSRUWDQW�FKDOOHQJH�FRQFHUQV�VWDWLVWLFV�IRU�UXUDO�GHYHORSPHQW���7KH�UHODWLYH�LPSRUWDQFH�RI�WKH
DJUR�IRRG�VHFWRU�IRU�UXUDO�DUHDV�YDULHV�FRQVLGHUDEO\�DFURVV�GHYHORSHG�FRXQWULHV�DQG�SULPDU\�DJULFXOWXUH
WHQGV�WR�EH�OHVV�GHWHUPLQDQW�IRU�UXUDO�GHYHORSPHQW���%XW�WKH�VLJQLILFDQFH�RI�WKH�DJUR�IRRG�VHFWRU�DV�D
SURYLGHU�RI�HPSOR\PHQW�DQG�LQFRPH�UHPDLQV�>2(&'�����@��DQG�WKHUH�LV�D�FOHDU�OLQNDJH�WR�WKH
VWDWLVWLFDO�LVVXHV�DGGUHVVHG�XQGHU�������������0RUH�LQWHUQDWLRQDOO\�FRPSDUDEOH�PLFUR�OHYHO�VWDWLVWLFV�DUH
QHHGHG�WR�FDSWXUH�OHYHOV��WUHQGV�DQG�VWUXFWXUDO�FKDQJHV�RI�UXUDO�DQG�DJULFXOWXUDO�VHFWRUV�LQ�D�FRQVLVWHQW
PDQQHU�

��� *OREDOLVDWLRQ�DQG�7UDGH

$OWKRXJK�WKH�2(&'�KDV�RQH�RI�WKH�ZRUOG·V�ODUJHVW�WUDGH�GDWDEDVHV��DV�D�PDWWHU�RI�IDFW��PRQWKO\�DQG
\HDUO\�WUDGH�VWDWLVWLFV�UHSUHVHQW�RYHU����SHUFHQW�RI�DOO�GDWD�KHOG�E\�2(&'���WKHUH�LV�D�QHHG�WR
FRPSOHPHQW�DJULFXOWXUDO�WUDGH�VWDWLVWLFV�E\�LQIRUPDWLRQ�RQ�WUDGH�SROLF\�PHDVXUHV���7KH�8UXJXD\�5RXQG
$JUHHPHQW�RQ�$JULFXOWXUH��85$$��PDUNHG�DQ�LPSRUWDQW�VWHS�WRZDUGV�IUHHU�WUDGH�E\�LPSURYLQJ�PDUNHW
DFFHVV�DQG�UHGXFLQJ�WUDGH�UHVWULFWLRQV�>2(&'�����F@���0RVW�ELODWHUDO�DQG�UHJLRQDO�WUDGH�DJUHHPHQWV
LQFOXGH�DJULFXOWXUH�DV�ZHOO���7KH�GHWDLOHG�DQDO\VLV�RI�WKH�HIIHFWV�RI�WUDGH�OLEHUDOLVDWLRQ�DQG�UHPDLQLQJ
WUDGH�GLVWRUWLRQV��WKH�LPSDFWV�RQ�VWUXFWXUDO�DGMXVWPHQW��WUDGH�LQ�SURFHVVHG�SURGXFWV��FKDQJHV�LQ�WKH
FRPSRVLWLRQ�RI�WUDGLQJ�SDUWQHUV��ZLWK�LQFUHDVLQJ�HPSKDVLV�RQ�QRQ�2(&'�FRXQWULHV��DQG�IRRG�VHFXULW\
LVVXHV�UHTXLUH�WKDW�WUDGH�YDOXH�YROXPH�GDWD�EH�FRXSOHG�ZLWK�TXDOLWDWLYH�LQIRUPDWLRQ��WDULIILFDWLRQ��WDULII
TXRWDV�DQG�UHGXFWLRQV��VDQLWDU\�DQG�SK\WRVDQLWDU\�PHDVXUHV��DQG�VR�IRUWK��DW�VXFK�D�GLVDJJUHJDWHG�OHYHO
WKDW�WKH�DYDLODEOH�GDWD�RQ�WKH�LQWHUQDWLRQDO�OHYHO��GRZQ�WR���GLJLWV��ZRXOG�KDYH�WR�EH�FRPSOHWHG�E\�PRUH
GHWDLOHG�QDWLRQDO�GDWD���7KLV�FDUULHV�LPSOLFDWLRQV�IRU�GDWDEDVH�PDQDJHPHQW�VLQFH�GLIIHUHQW�GDWDEDVHV�ZLWK
GLIIHUHQW�FODVVLILFDWLRQV�KDYH�WR�EH�PHUJHG�

��� ,QWHJUDWLQJ�(PHUJLQJ�0DUNHW�(FRQRPLHV

$QRWKHU�PDMRU�VWDWLVWLFDO�FKDOOHQJH�RI�WKH�QH[W�\HDUV��DQG�JRLQJ�ZHOO�EH\RQG�WKH�\HDU�������ZLOO�EH�WKH
FRQWLQXDWLRQ�RI�KHOSLQJ�D�QXPEHU�RI�HPHUJLQJ�HFRQRPLHV�WR�DGDSW�WKHLU�VWDWLVWLFDO�V\VWHPV�WR�WKH
UHTXLUHPHQWV�RI�GHYHORSHG�FRXQWULHV��ZKLOH�DW�WKH�VDPH�WLPH�LQWHQVLI\LQJ�WKH�GLDORJXH�DQG�FRRSHUDWLRQ
ZLWK�D�QXPEHU�RI�HPHUJLQJ�DQG�RU�GHYHORSLQJ�FRXQWULHV�ZKLFK�UHFHLYH�LQFUHDVLQJ�DWWHQWLRQ��EH�LW
EHFDXVH�RI�WKHLU�HFRQRPLF�ZHLJKW�DQG�GHYHORSPHQW��RU�EHFDXVH�RI�WKHLU�JHRJUDSKLFDO�ORFDWLRQ���+HUH
DJDLQ��LQWHUQDWLRQDO�RUJDQLVDWLRQV�FDQ�SOD\�D�XVHIXO�FRRUGLQDWLRQ�UROH�DQG�KHOS�WR�DFFHOHUDWH�WKH
LQWHJUDWLRQ�SURFHVV���,Q�WKH�HDUO\�����V��WKH�2(&'�VWDUWHG�VWDWLVWLFDO�FRRSHUDWLRQ�SURJUDPPHV�ZLWK
PRVW�´WUDQVLWLRQ�HFRQRPLHVµ�RI�&HQWUDO�DQG�(DVWHUQ�(XURSH��WKH�%DOWLF�6WDWHV�DQG�5HSXEOLFV�RI�WKH
IRUPHU�6RYLHW�8QLRQ��&((&V����7KLV�VWDWLVWLFDO�FRRSHUDWLRQ��DV�ZHOO�DV�WKH�HFRQRPLF�DQDO\VHV�RI�WKHVH
FRXQWULHV��KDV�FRQVLGHUDEO\�IDFLOLWDWHG�WKH�DFFHVVLRQ�SURFHVV�RI�WKUHH�WUDQVLWLRQ�HFRQRPLHV�WR�2(&'�
QDPHO\�WKH�&]HFK�5HSXEOLF��+XQJDU\�DQG�3RODQG��ZKLFK�DUH�QRZ�PHPEHUV�RI�WKH�2(&'���,Q�WKH�ILHOG
RI�DJULFXOWXUDO�VWDWLVWLFV��WKLV�FRRSHUDWLRQ�FRQWLQXHV�WR�EH�ZHOO�FRRUGLQDWHG�E\�WKH�,QWHU�6HFUHWDULDW
:RUNLQJ�*URXS�RQ�$JULFXOWXUDO�6WDWLVWLFV��,:*�$*5,��FRPSULVLQJ�WKH�)$2��(XURVWDW��WKH�81�(&(�LQ
*HQHYD�DQG�WKH�2(&'���7KH�IDFW�WKDW�WKHVH�IRXU�LQWHUQDWLRQDO�RUJDQLVDWLRQV��LQ�FRQMXQFWLRQ�ZLWK
QDWLRQDO�H[SHUWV��KDYH�EHHQ�HQJDJHG�LQ�D�FRQWLQXRXV�GLDORJXH�ZLWK�HPHUJLQJ�PDUNHW�HFRQRPLHV�
RUJDQLVHG�LQWHUQDWLRQDO�VHPLQDUV�RQ�DJULFXOWXUDO�VWDWLVWLFV�ZLWK�SDUWLFXODU�IRFXV�RQ�PHWKRGRORJLFDO



���

TXHVWLRQV�DFURVV�WKH�HQWLUH�VSHFWUXP�RI�DJULFXOWXUDO�VWDWLVWLFV��DQG�GHYHORSHG�ELODWHUDO�OLQNV��FHUWDLQO\
KHOSHG�WKHVH�FRXQWULHV�WR�EHWWHU�DGDSW�WKHLU�VWDWLVWLFDO�V\VWHPV�WR�QHZ�UHTXLUHPHQWV�>2(&'�����E�
)$2�����E��(XURVWDW�����@�

,W�LV�REYLRXV�WKDW�VWDWLVWLFDO�FRRSHUDWLRQ�KDV�WR�EH�VHHQ�LQ�D�ORQJ�WHUP�SHUVSHFWLYH���7KH�UHYLHZ�DQG
DGDSWDWLRQ�RI�VWDWLVWLFDO�V\VWHPV�DQG�PHDVXUHPHQW�WHFKQLTXHV�WR�QHZ�QHHGV��GLIIHUHQW��PRUH�SHUWLQHQW
TXHVWLRQQDLUHV��DQ�LPSURYHG�VWDWLVWLFDO�DQG�WHFKQRORJLFDO�LQIUDVWUXFWXUH��DOO�WKHVH�QHFHVVDU\�LQJUHGLHQWV
RI�D�ZHOO�IXQFWLRQLQJ�LQIRUPDWLRQ�V\VWHP�LQ�VXSSRUW�RI�SROLF\�QHHGV��UHTXLUH�WLPH�DQG�UHVRXUFHV���$W�WKH
ODVW�,:*�$*5,�6HPLQDU�LW�EHFDPH�FOHDU�DJDLQ�WKDW��GHVSLWH�QRWLFHDEOH�SURJUHVV��&((&V�VWLOO�QHHG�D
FRQWLQXLQJ�LQIRUPDWLRQ�H[FKDQJH�ZLWK�GHYHORSHG�FRXQWULHV�DQG�LQWHUQDWLRQDO�RUJDQLVDWLRQV�ZLWK�UHVSHFW
WR�ERWK�EDVLF�DQG�PRQHWDU\�DJULFXOWXUDO�VWDWLVWLFV���$ERYH�DOO��PHWKRGRORJLFDO�DGYLFH�DQG�NQRZ�KRZ�DUH
QHHGHG�FRQFHUQLQJ�FRQFUHWH��ZHOO�GHILQHG�DJULFXOWXUDO�VXEMHFWV�DUHDV�

�� $�6WDWLVWLFDO�6\VWHP�WR�0HHW�)XWXUH�1HHGV

$Q�RFFDVLRQDO�REVHUYHU�PLJKW�WKLQN�WKDW�WKH�ZHOO�HVWDEOLVKHG�V\VWHP�RI�DJULFXOWXUDO�VWDWLVWLFV�LQ
GHYHORSHG�FRXQWULHV�FDQ�SURYLGH�WKH�LQIRUPDWLRQ�QHHGHG�E\�XVHUV���7KLV�LV�QRW�QHFHVVDULO\�WKH�FDVH��
6RPH�FRXQWULHV�KDYH��LQGHHG��D�KLJKO\�GHYHORSHG�VWDWLVWLFDO�V\VWHP�DQG�DUH�DEOH�WR�SURYLGH�DW�OHDVW�PRVW
LQIRUPDWLRQ�LQ�D�WLPHO\�DQG�VWDWLVWLFDOO\�VRXQG�PDQQHU���,Q�RWKHU�FRXQWULHV��WKLV�LV�PXFK�OHVV�VR���7KH
UHDVRQV�IRU�VKRUWFRPLQJV�DUH�PDQLIROG��EXW�VRPH�NH\�IDFWRUV�FDQ�EH�GLVWLOOHG�IURP�D�YDULHW\�RI�QDWLRQDO
SDWWHUQV�

& WKHUH�LV�QR�VWDWLVWLFDO�V\VWHP��EXW�RQO\�V\VWHPV�ZRUNLQJ�LQ�UHODWLYH�LVRODWLRQ�IURP�HDFK�RWKHU�
& LQVWLWXWLRQDO�ULJLGLW\��QRW�VXIILFLHQWO\�DGDSWLYH�WR�FKDQJHG�VWDWLVWLFDO�QHHGV�RI�WKH�SUHVHQW�DQG

OLNHO\�FKDQJHV�LQ�WKH�IXWXUH�
& ODFN�RI�HIIHFWLYH�FRPPXQLFDWLRQ�EHWZHHQ�SURYLGHUV�DQG�XVHUV�
& JURZLQJ�UHVRXUFH�FRQVWUDLQWV��DQG
& VXE�RSWLPDO�XVH�RI��DYDLODEOH��LQIRUPDWLRQ�WHFKQRORJ\�

7KHUH�LV��WKXV��D�PL[�RI�IDFWRUV�RI�ZKLFK�VRPH�FRPSRQHQWV�FDQ�EH�FKDQJHG��RWKHUV�QRW��H�J��UHVRXUFH
FRQVWUDLQWV����7KLV�OHDYHV�VWDWLVWLFDO�VHUYLFHV��DV�PDQ\�RWKHUV��ZLWK�QR�RWKHU�FKRLFH�WKDQ�WR�WU\�WR�GR
´PRUH�ZLWK�OHVVµ���7KUHH�DYHQXHV�VHHP�ZRUWKZKLOH�H[SORULQJ��LI�SRVVLEOH�LQ�FRQMXQFWLRQ�

�� (VWDEOLVK�D�IRUZDUG�ORRNLQJ�QHHGV�SURILOH�RI�ZKLFK�VWDWLVWLFV�DUH�WR�EH�VHHQ�DV�WKH�NH\�IDFWRUV�WR
DQVZHULQJ�WRGD\·V�SROLF\�TXHVWLRQV�DQG�WKRVH�ZKLFK�DUH�OLNHO\�WR�EHFRPH�PRUH�LPSRUWDQW�RYHU
WKH�PHGLXP�WHUP�

�� 5HYLHZ�WKH�DELOLW\�RI�WKH�V\VWHP�WR�PHHW�WKHVH�QHHGV�DQG�LGHQWLI\�QHFHVVDU\�VWHSV�WR�HQVXUH
EHWWHU�SODQQLQJ��FRRUGLQDWLRQ��DQG�V\QHUJLHV�

�� 2SWLPLVH�WKH�XVH�DQG�SURSHU�DSSOLFDWLRQ�RI�LQIRUPDWLRQ�WHFKQRORJLHV�IRU�GDWDEDVH�PDQDJHPHQW�

3HUWLQHQW��UHOLDEOH��DFFXUDWH��LPSDUWLDO�DQG�XS�WR�GDWH�HFRQRPLF�VWDWLVWLFV�DUH�PRUH�DQG�PRUH�LPSRUWDQW
LQ�WRGD\·V�DJULFXOWXUDO�SROLF\�FRQWH[W���$V�VWDWHG��RQH�RI�WKH�PDLQ�UHDVRQV�LV�WKDW�GHFLVLRQ�PDNHUV�IDFH
JURZLQJ�EXGJHWDU\�FRQVWUDLQWV�DQG�QHHG�WR�NQRZ�ZKHUH�VFDUFH�SXEOLF�UHVRXUFHV�DUH�PRVW�OLNHO\�WR�\LHOG
GHVLUHG�UHVXOWV�DQG�ZKLFK�PHDVXUDEOH�DOWHUQDWLYHV�H[LVW���%XW�WKHUH�LV�DOVR�D�GHWHFWDEOH�WUHQG�WKDW
GHFLVLRQ�PDNHUV�WRGD\�QHHG�QRW�RQO\�PRUH�GDWD�IRU�EHLQJ�DEOH�WR�VROYH�HPHUJLQJ�SROLF\�QHHGV��EXW�DOVR
GLIIHUHQW�GDWD��QRW�QHFHVVDULO\�DYDLODEOH�DV�VXFK���7KLV�LV�LQ�SDUWLFXODU�WUXH�IRU�PLFUR��DQG
PDFURHFRQRPLF��PRQHWDU\�DJULFXOWXUDO�VWDWLVWLFV��ZKLFK�WHQG�WR�LQFUHDVH�LQ�LPSRUWDQFH�DQG�SROLF\�
UHOHYDQFH���7KH�UHDVRQV�IRU�WKLV�JDS�DUH�PDQLIROG���,W�PD\�EH�WKDW�VWDWLVWLFDO�FRQFHSWV�DQG�PHWKRGV�KDYH
QRW�NHSW�SDFH�ZLWK�HFRQRPLF�DQG�SROLF\�GHYHORSPHQWV���7KHUH�LV�D�FHUWDLQ�GHJUHH�RI�FRQFHSWXDO
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)LJXUH��� $Q�,QIRUPDWLRQ�6\VWHP�IRU�$JULFXOWXUH

$GDSWHG�IURP�%��+LOO���������)DUP�,QFRPHV��:HDOWK�DQG�$JULFXOWXUDO�3ROLF\

REVROHVFHQFH�ZKLFK�OLPLWV�WKH�XVHIXOQHVV�RI�VWDWLVWLFV���,W�PD\�DOVR�EH�WKDW�WKH�VWDWLVWLFDO�V\VWHP�ZKLFK
HYROYHG�RYHU�GHFDGHV�LV�LWVHOI�KLQGHULQJ�DQ�HIIHFWLYH�SURYLVLRQ�RI�UHOHYDQW�GDWD���)LQDOO\��D�FKDQJHG�RU
QHZ�IRFXV�RI�SROLF\�LQWHUHVW�DQG�FRQFHUQ�PD\�WRXFK�XSRQ�DUHDV�ZKLFK�VR�IDU�KDYH�QRW�EHHQ�VXIILFLHQWO\
H[SORUHG�E\�VWDWLVWLFLDQV�WR�GHYLVH�D�FRQFHSWXDO�IUDPHZRUN�SURYLGLQJ�WKH�QHFHVVDU\�LQGLFDWRUV���7KLV�LV
QRW�QHFHVVDULO\�WKH�IDXOW�RI�WKH�VWDWLVWLFLDQV��LW�UDWKHU�SRLQWV�WR�D�ODFN�RI�FRPPXQLFDWLRQ�EHWZHHQ�XVHUV
DQG�SURYLGHUV�RI�VWDWLVWLFV�

,W�LV�RQO\�WKURXJK�WKH�V\PELRWLF�UHODWLRQVKLS�RI�ERWK�WKH�GDWD�V\VWHP�DQG�WKH�LQTXLU\�V\VWHP��)LJXUH���
WKDW�WKH�QHFHVVDU\�V\QHUJ\�FDQ�EH�FUHDWHG�WR�SUHYHQW�REVROHVFHQFH�RI�VWDWLVWLFDO�FRQFHSWV�ZKLOH�DYRLGLQJ
PLVLQWHUSUHWDWLRQV�RI�GDWD�E\�DQDO\VWV���,W�LV�IXQGDPHQWDO�WKDW�WKRVH�ZKR�SURYLGH�WKH�GDWD��WKH�GDWD
V\VWHP��WKURXJK�VHOHFWLQJ�WKH�DSSURSULDWH�FRQFHSWV��WKHQ�WUDQVIRUPLQJ�WKHVH�LQWR�SUDFWLFDO�HQWLWLHV�IRU
ZKLFK�TXDQWLILFDWLRQ�LV�SRVVLEOH��DQG�WKHQ�SURFHHG�WR�WKH�DFWXDO�PHDVXUHPHQW��DUH�ZRUNLQJ�FORVHO\
WRJHWKHU�ZLWK�WKRVH�ZKR�XVH�WKH�GDWD��WKH�LQTXLU\�V\VWHP����7KLV�GRHV�QRW�PHDQ�WKDW�WKH\�KDYH�WR�ZRUN
DW�WKH�VDPH�SODFH��EXW�WKH�WHVWLQJ�RI�WKH�DQDO\WLFDO�IUDPHZRUN��WKH�LQWHUSUHWDWLRQ�DQG�DQDO\VLV�RI�UHVXOWV
FDUULHG�RXW�E\�WKH�ODWWHU�SURYLGH�DQ�LQGLVSHQVDEOH�IHHGEDFN�WR�WKH�GDWD�SURYLGHUV�WR�DYRLG�WKH�FRQFHSWXDO
REVROHVFHQFH�RI�WKH�GDWD�V\VWHP�PHQWLRQHG�DERYH�DQG�ZRXOG�DOORZ�WR�IXOILOO�WKH�UHTXLUHPHQWV�RI�DQ
LQIRUPDWLRQ�V\VWHP�ZKLFK�SURYLGHV�WKH�ULJKW�LQIRUPDWLRQ�IRU�GHFLVLRQ�PDNHUV�

,W�VHHPV�WR�EH�D�IDLUO\�VDIH�DVVXPSWLRQ�WKDW�UHVRXUFHV�IRU�DJULFXOWXUDO�VWDWLVWLFV�LQ�GHYHORSHG�FRXQWULHV
ZLOO�UDWKHU�WHQG�WR�VWDJQDWH�RU�GHFOLQH��ZKLOH�DW�WKH�VDPH�WLPH�LQIRUPDWLRQ�QHHGV�LQWHQVLI\�DQG�GLYHUVLI\��
7KHUH�LV��WKXV��D�FRPSHOOLQJ�QHHG�IRU�VHWWLQJ�SULRULWLHV�DQG�IRU�FUHDWLQJ�WKH�FDSDFLW\�WR�HYROYH�DQG�DGDSW
WR�FKDQJLQJ�SULRULWLHV���$�FHQWUDOLVHG�VWDWLVWLFDO�V\VWHP�KDV�D�PDMRU�DGYDQWDJH�LQ�SULRULW\�VHWWLQJ��ZKLOH�D
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GHFHQWUDOLVHG�V\VWHP�ZRXOG�KDYH�JUHDW�GLIILFXOWLHV�LQ�DUWLFXODWLQJ��OHW�DORQH�LPSOHPHQWLQJ��V\VWHP�ZLGH
SULRULWLHV�>)HOOHJL�����@���7KH�WHUP�´FHQWUDOµ�VKRXOG�QRW�EH�PLVLQWHUSUHWHG�DV�UHIHUULQJ�WR�RQH�VLQJOH
VWDWLVWLFDO�ERG\�GRLQJ�DOO�VWDWLVWLFV��EXW�UDWKHU�DV�D�FHQWUDO�FRRUGLQDWLRQ�ERG\�HQWUXVWHG�ZLWK�VWDWLVWLFDO
ZRUN�DQG�DOVR�KDYLQJ�FOHDULQJKRXVH�DQG�FRRUGLQDWLRQ�IXQFWLRQV�IRU�VWDWLVWLFV�FDUULHG�RXW�HOVHZKHUH���$
V\VWHP�ZKLFK�ZRUNV�ZHOO�VKRXOG�QRW�RQO\�PHHW�FXUUHQW�XVHU�QHHGV��WKLV�LV�D�VWDWLF�TXHVWLRQ���EXW�EH
LQKHUHQWO\�DGDSWLYH�WR�HYROYLQJ�QHHGV��WKH�G\QDPLFV����,W�VKRXOG�DOVR�EH�HIIHFWLYH�LQ�H[SORLWLQJ�H[LVWLQJ
VWDWLVWLFDO�GDWD�DQG�EH�FUHGLEOH�ZLWK�UHVSHFW�WR�WKH�TXDOLW\�DQG�REMHFWLYLW\�RI�LWV�VWDWLVWLFDO�RXWSXW�

6XFK�D�V\VWHP�ZRXOG�KHOS�WR�HQVXUH�WKH�FDSDFLW\�WR�

& DGDSW�WR�HYROYLQJ�SULRULWLHV�
& PRELOLVH�WKH�QHFHVVDU\�UHVRXUFHV�IRU�KLJK�SULRULW\�DUHDV�RI�LQYHVWLJDWLRQ�
& KDUPRQLVH�FRQFHSWV�DQG�GHILQLWLRQV�
& SURYLGH�RQH�DFFHVV�URXWH�IRU�FOLHQWV�FRYHULQJ�WKH�IXOO�UDQJH�RI�DYDLODEOH�GDWD��DQG
& DYRLG�GXSOLFDWLRQ�RI�HIIRUW�DQG�EHQHILW�IURP�H[LVWLQJ�V\QHUJLHV�DQG�LQIUDVWUXFWXUH�

,W�LV�LQGLVSHQVDEOH�WKDW�VXFK�D�V\VWHP�RSHUDWHV�XQGHU�WKH�UHFRJQL]HG�DQG�LQGHSHQGHQW�DXWKRULW\�RI�D
&KLHI�6WDWLVWLFLDQ�

,W�LV�QRWLFHDEOH�WKDW�HIIRUWV�WRZDUGV�WKH�GLUHFWLRQ�LQGLFDWHG�DERYH�KDYH�WDNHQ�SODFH�LQ�WUDQVLWLRQ
HFRQRPLHV�DQG�DW�2(&'�LWVHOI���$�UHFHQW�2(&'�UHYLHZ�RI�VWDWLVWLFDO�V\VWHPV�LQ�HOHYHQ�WUDQVLWLRQ
HFRQRPLHV�UHYHDOHG�WKDW�WKHVH�FRXQWULHV�WHQGHG�WR�FRQIHU�PRUH�UHVSRQVLELOLWLHV�WR�WKHLU�6WDWLVWLFDO�2IILFHV
LQ�RUGHU�WR�FRSH�ZLWK�QHZ�GHPDQGV�DQG�FRQGLWLRQV�LQ�D�PRUH�V\VWHPDWLF�ZD\�>2(&'�����G@���$OVR�DW
WKH�2(&'��ZKHUH�VWDWLVWLFV�DUH�DQ�LQWHJUDO�SDUW�RI�WKH�PDLQ�PDQGDWH��D�UHIOHFWLRQ�SURFHVV�DERXW�KRZ�WR
EHWWHU�RUJDQLVH�VWDWLVWLFV�DQG�WR�DFFRPPRGDWH�FKDQJLQJ�QHHGV�OHG�ILYH�\HDUV�DJR�WR�WKH�FUHDWLRQ�RI�D
6WDWLVWLFV�'LUHFWRUDWH�ZLWK�D�&KLHI�6WDWLVWLFLDQ�DV�'LUHFWRU���7KH�6WDWLVWLFV�'LUHFWRUDWH�LV�FXUUHQWO\�WKH
RQO\�2(&'�'LUHFWRUDWH�DEOH�WR�LQFUHDVH�LWV�QXPEHU�RI�VWDII�WKURXJK�WUDQVIHU�RI�VWDWLVWLFDO�SURIHVVLRQDOV
IURP�RWKHU�2(&'�'LUHFWRUDWHV�

6XFK�D�V\VWHP�ZRXOG�DOVR�IDFLOLWDWH�WKH�QHFHVVDU\�UHYLHZ�RI�DJULFXOWXUDO�VWDWLVWLFV��QDPHO\�WKH�PDWFKLQJ
RI�FXUUHQW�DQG�H[SHFWHG�GDWD�QHHGV�ZLWK�H[LVWLQJ�LQIRUPDWLRQ���6XFK�D�FRPSUHKHQVLYH�UHYLHZ�ZRXOG�
REYLRXVO\��LQYROYH�ERWK�SURYLGHUV�DQG�XVHUV�DQG�VKRXOG�EH�DV�GHWDLOHG�DV�SRVVLEOH���,QWHUUHODWHG�VXEMHFW
DUHDV�QHHG�D�SDUWLFXODUO\�FORVH�H[DPLQDWLRQ�DV�ZHOO�DV�PLFUR�PDFUR�OLQNDJHV��ZKLFK�EHFRPH�PRUH�DQG
PRUH�LPSRUWDQW�IRU�SROLF\�DQDO\VLV���7KLV�ZRXOG�DOVR�QHFHVVLWDWH�D�FRPSUHKHQVLYH�UHYLHZ�RI
PHWKRGRORJLHV�DQG�GHILQLWLRQV�WR�VHH�WR�ZKDW�H[WHQW�PXOWLSOH�XVDJH�DQG�MRLQW�IUDPHZRUNV�FRXOG�EH
GHYHORSHG�IRU�KLWKHUWR�VHSDUDWHG�GDWD�JDWKHULQJ�DFWLYLWLHV���7KH�ERWWRP�OLQH�RI�VXFK�DQ�UHYLHZ�ZRXOG�EH
WKH�TXHVWLRQV��´)RU�ZKDW�SXUSRVH�KDV�WKLV�GDWD�FROOHFWLRQ�EHHQ�VHW�XS"��,V�WKLV�SXUSRVH�VWLOO�WKH�VDPH�RU
FDQ�LW�EH�VHHQ�LQ�FRQMXQFWLRQ�ZLWK�DQRWKHU�RQH"µ

$�VHFRQG�VWHS�ZRXOG�WKHQ�FRQVLVW�RI�LGHQWLI\LQJ�GDWD�FROOHFWLRQV�ZKLFK�FRXOG�EH�HOLPLQDWHG�RU
VWUHDPOLQHG�WR�PDNH�URRP�IRU�WDNLQJ�RQ�ERDUG�QHZ�DFWLYLWLHV�DQG�RU�H[WHQGLQJ�SULRULW\�DFWLYLWLHV���7KLV
´KRXVHNHHSLQJµ�VHHPV�DOO�WKH�PRUH�DSSURSULDWH�IRU�DJULFXOWXUDO�VWDWLVWLFV��D�ZHOO�HVWDEOLVKHG�GLVFLSOLQH
ZLWK�D�ORQJ�KLVWRULFDO�UHFRUG���:LWKRXW�VFUXWLQ\��D�QXPEHU�RI�GDWD�FROOHFWLRQV�WHQG�WR�SHUSHWXDWH
WKHPVHOYHV��KHQFH�D�FULWLFDO��EXW�IDLU��IUHVK�ORRN�PLJKW�KHOS�WR�UH�EDODQFH�WKH�UDQJH�RI�GDWD�FROOHFWHG��
7KLV�LV�D�GLIILFXOW�WDVN�IRU�D�QXPEHU�RI�UHDVRQV���)LUVW��D�GLVFRQWLQXDWLRQ�RI�D�GDWD�FROOHFWLRQ�VKRXOG�EH
GHFLGHG�RQO\�DIWHU�H[WHQVLYH�FRQVXOWDWLRQV�ZLWK�DOO�LQWHUHVWHG�SDUWLHV���,W�LV�H[SHQVLYH�DQG�GLIILFXOW�WR
UH�ODXQFK�D�GLVFRQWLQXHG�DFWLYLW\��EHFDXVH�LW�UHJDLQV�LPSRUWDQFH�D�FRXSOH�RI�\HDUV�ODWHU���6HFRQG��DQ\
OLQNDJHV�WR�RWKHU�UHODWHG�ILHOGV�QHHG�D�FDUHIXO�LPSDFW�DQDO\VLV��RWKHUZLVH��DQ�DSSDUHQW�VDYLQJ�FRXOG
DFWXDOO\�KDYH�PRUH�FRVWV���7KLUG��ZLWKRXW�D�UHIHUHQFH�IUDPHZRUN�DQG�DQ�LQWHJUDWHG�V\VWHP�DSSURDFK�
PLVWDNHV�DUH�OLNHO\�WR�EH�PDGH�
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7KH�SDVW�GHFDGH�KDV�EURXJKW�D�UHYROXWLRQ�LQ�LQIRUPDWLRQ�PDQDJHPHQW��LQ�SDUWLFXODU�LQ�GHYHORSHG
FRXQWULHV��VLQFH�WKH�KLJK�FRVWV�DVVRFLDWHG�ZLWK�WKLV�FKDQJH�LQ�WHUPV�RI�LQYHVWPHQW�DQG�WUDLQLQJ�FRXOG�EH
DFFRPPRGDWHG���7KH�LPSRUWDQFH�RI�WKH�UROH�SOD\HG�E\�LQIRUPDWLRQ�WHFKQRORJ\��UHTXLULQJ�D�FKDQJH�LQ
KRZ�WR�PDQDJH�LQIRUPDWLRQ��FDQQRW�EH�XQGHUUDWHG�DQG�ZLOO�EH�D�GHWHUPLQLQJ�IDFWRU�RI�VXFFHVV�LQ�WKH
IXWXUH���,Q�HVVHQFH��PRGHUQ�VRFLHWLHV�PRYHG�IURP�WKH�FHQWUDO�PDLQIUDPH�V\VWHPV�ZLWK�FORVHG
DUFKLWHFWXUH��OLPLWHG�HYROXWLRQ�FRPPXQLFDWLRQ�FDSDFLW\��YLD�WKH�HPHUJHQFH�RI�VWDQG�DORQH�GHVNWRS
FRPSXWLQJ�DGGHG�WR�FHQWUDO�V\VWHPV��D�UDWKHU�FKDRWLF�SKDVH��WR�WKH�QHWZRUNHG�FRPSXWLQJ�HQYLURQPHQW
FDSDEOH�RI�JOREDO�LQWHUQDO�DQG�H[WHUQDO�FRPPXQLFDWLRQ��DQG�WKLV�RQ�D�ZRUOGZLGH�VFDOH�WKURXJK�LWV
FRPSDWLELOLW\�ZLWK�,QWHUQHW�WHFKQRORJ\���7KLV�UHYROXWLRQ�KDG��KDV�DQG�ZLOO�KDYH�D�GLUHFW�EHDULQJ�RQ�WKH
PDQDJHPHQW�RI�VWDWLVWLFV�IURP�GDWD�FROOHFWLRQ�WKURXJK�SURFHVVLQJ�WR�GLVVHPLQDWLRQ�

7KH�NH\�WR�VXFFHVV�ZLOO�EH�WKH�FDSDELOLW\�RI�D�VWDWLVWLFDO�LQIRUPDWLRQ�V\VWHP�WR�UHVSRQG�WR�WKH�JURZLQJ
GHPDQG�IRU�FURVV�VXEMHFW�SURGXFWV�DQG�DQDO\VHV���,Q�DQDORJ\�ZLWK�ZKDW�KDV�EHHQ�VDLG�VR�IDU��WKLV�PHDQV
WKDW�WKH�WUDGLWLRQDO�VWRYHSLSH�RUJDQLVDWLRQ�RI�VWDWLVWLFV�LV�REVROHWH���&RUSRUDWH�GDWD�DQG�PHWDGDWD
PDQDJHPHQW�EHFRPHV�D�QHFHVVLW\�DQG�WKH�QHHG�IRU�VWDWLVWLFDO�FRRUGLQDWLRQ�FDQQRW�EH�RYHUHPSKDVL]HG��
7KLV�DSSOLHV�WR�ERWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�VWDWLVWLFDO�RUJDQLVDWLRQV���7KH�RQH�WR�RQH�UHODWLRQVKLS
EHWZHHQ�VXUYH\�DQG�GDWD�FROOHFWLRQ��D�PDLQ�FDXVH�IRU�LGHQWLILHG�LQFRQVLVWHQFLHV�DQG�VKRUWFRPLQJV��QHHGV
WR�EH�DVVRFLDWHG�ZLWK�FURVV�VXUYH\�FRRUGLQDWLRQ�DQG�FRQWURO�WR�DFFRPPRGDWH�QHHGV�DFURVV�GDWD
FROOHFWLRQV�DQG�DFURVV�VXUYH\V���7KLV�UHTXLUHV�D�FOHDULQJKRXVH�IXQFWLRQ�ZLWKLQ�VWDWLVWLFDO�RUJDQLVDWLRQV�WR
PDWFK�GLYHUVH�QHHGV�ZLWK�H[LVWLQJ�SRVVLELOLWLHV�SURYLGHG�E\�YDULRXV�VXUYH\V���$�W\SLFDO�IHDWXUH�RI
FXUUHQW�DQG�IXWXUH�QHHGV�IRU�DJULFXOWXUDO�VWDWLVWLFV�LV�WKH�QHFHVVLW\�WR�FRPELQH�GDWD�IURP�GLIIHUHQW
VXUYH\V���7R�GR�WKLV�LQ�D�UHVSRQVLEOH�PDQQHU��D�VWDWLVWLFDO�RUJDQLVDWLRQ�PXVW�FRRUGLQDWH�GHILQLWLRQV�RI
REVHUYDWLRQ�REMHFWV�DQG�REVHUYDWLRQ�YDULDEOHV���7KLV�UHJLVWHU�IXQFWLRQ��UHJLVWHUV��FODVVLILFDWLRQV�
FDWDORJXHV��GDWD�GLFWLRQDULHV���ZKLFK�LV�OLNHO\�WR�EHFRPH�PRUH�YLVLEOH�LQ�WKH�IXWXUH��JDLQV�FRQVLGHUDEOH
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