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([SHULHQFHV�ZLWK�&HQVXV�RI�$JULFXOWXUH�LQ�$IULFD

%HQ�.LUHJ\HUD

)$2�&RQVXOWDQW��0LQLVWU\�RI�$JULFXOWXUH��7DQ]DQLD
>7KH�YLHZV�H[SUHVVHG�LQ�WKLV�SDSHU�DUH�SHUVRQDO�WR�WKH�DXWKRU�DQG�GR�QRW�QHFHVVDULO\�UHSUHVHQW�WKRVH�RI�WKH�LQVWLWXWLRQV�ZLWK�ZKLFK�KH�LV�DVVRFLDWHG�@

$%675$&7���7KH�FHQVXV�RI�DJULFXOWXUH�LV�D�PDLQ�VRXUFH�RI�EHQFKPDUN�DJULFXOWXUDO�GDWD�DQG�D�YHKLFOH�IRU�IXUWKHU�GHYHORSPHQW�RI

QDWLRQDO�DJULFXOWXUDO�VWDWLVWLFDO�V\VWHPV�LQ�$IULFDQ�FRXQWULHV���+RZHYHU��WKH�QXPEHU�RI�FRXQWULHV�DEOH�WR�FDUU\�RXW�WKH�FHQVXV�KDV

UHPDLQHG�ORZ�RYHU�WKH�\HDUV�EHFDXVH�RI�WKH�KLJK�FRVWV�DQG�FRPSOH[LW\�RI�WKH�RSHUDWLRQ�

'DWD�RQ�ODUJH�VFDOH�KROGLQJV�DUH�XVXDOO\�FROOHFWHG�RQ�D�FRPSOHWH�HQXPHUDWLRQ�EDVLV�XVLQJ�VHOI�DGPLQLVWHUHG�TXHVWLRQQDLUHV��ZKLOH

VPDOO�KROGLQJV�DUH�FRYHUHG�RQ�D�VDPSOH�HQXPHUDWLRQ�EDVLV�XVLQJ�WKH�PHWKRG�RI�IDUPHU�LQWHUYLHZV�DQG�RU�REMHFWLYH�PHDVXUHPHQWV��

1RQ�UHVSRQVH�UDWHV�DPRQJ�ODUJH�VFDOH�KROGHUV�DUH�KLJK��ZKLOH�WKH�UDWHV�DPRQJ�VPDOO�VFDOH�KROGHUV�DUH�LQYDULDEO\�YHU\�ORZ���'DWD

SURFHVVLQJ�LV�FDUULHG�RXW�XVLQJ�PLFURFRPSXWHUV�DQG�FXVWRPL]HG�GDWD�SURFHVVLQJ�SURJUDPPHV���&HQVXV�UHSRUWV�DUH�WKH�PDLQ

GLVVHPLQDWLRQ�PHGLXP�

&HQVXV�GDWD�TXDOLW\�LV�DVVXUHG�WKURXJK�SXEOLFLW\�RI�WKH�FHQVXV��SUH�WHVWV�RI�VXUYH\�LQVWUXPHQWV�DQG�SURFHGXUHV��XVH�RI�SUH�FRGHG

TXHVWLRQV��VWDII�WUDLQLQJ��LQVWLWXWLQJ�RSHUDWLRQDO�FRQWURO�RI�GRFXPHQW�IORZ��HVWDEOLVKPHQW�RI�ILHOG�RUJDQL]DWLRQ��FORVH�VXSHUYLVLRQ�RI

DFWLYLWLHV��PDQXDO�DQG�VFUHHQ�HGLWLQJ�DQG�FKHFNLQJ�WDEXODWLRQV�IRU�FRQVLVWHQF\�

2UJDQL]DWLRQDO��RSHUDWLRQDO�DQG�WHFKQLFDO�SUREOHPV�LQFOXGH��LQWHU�DOLD��OLPLWHG�WHFKQLFDO�VNLOOV��GHOD\V�LQ�VXSSO\LQJ�HTXLSPHQW�

XQUHOLDEOH�SRZHU�VXSSO\��KLJK�FRVWV�RI�ILHOG�RSHUDWLRQV��XQGHUGHYHORSHG�LQIUDVWUXFWXUH��IUDPH�FUHDWLRQ��DUHD�DQG�\LHOG

PHDVXUHPHQW��HWF���0DMRU�ZHDNQHVVHV�RI�WKH�DJULFXOWXUDO�FHQVXV�SURJUDPPH�LQFOXGH�LQDGHTXDWH�FRRUGLQDWLRQ�ZLWK�WKDW�RI�WKH

SRSXODWLRQ�FHQVXV��OLPLWHG�UHSRUWLQJ�DQG�LQVXIILFLHQW�GRFXPHQWDWLRQ�RI�ILHOG�H[SHULHQFHV��IDLOXUH�WR�SURYLGH�VPDOO�DUHD�VWDWLVWLFV

DQG�OLPLWHG�GLVVHPLQDWLRQ�DQG�XWLOL]DWLRQ�RI�FHQVXV�GDWD�

,W�LV�SURSRVHG�WR�GHYHORS�D�FHQVXV�SURJUDPPH�WKDW�FROOHFWV�ERWK�DJULFXOWXUDO�DQG�SRSXODWLRQ�GDWD�DQG�WR�H[SDQG�WKH�VFRSH�RI

FXUUHQW�DJULFXOWXUDO�VXUYH\V�WR�LQFOXGH�FHQVXV�OLNH�LQGLFDWRUV�DV�D�VWRSJDS�PHDVXUH�

�� ,QWURGXFWLRQ

$JULFXOWXUH�LV�WKH�GRPLQDQW�VHFWRU�RI�PRVW�$IULFDQ�FRXQWULHV��DFFRXQWLQJ�IRU�EHWZHHQ����SHUFHQW�DQG

���SHUFHQW�RI�WRWDO�QDWLRQDO�SURGXFWLRQ��PRUH�WKDQ����SHUFHQW�RI�WKH�H[SRUW�HDUQLQJV��PRUH�WKDQ

���SHUFHQW�RI�WKH�HFRQRPLFDOO\�DFWLYH�SRSXODWLRQ��HWF���,Q�D�VHQVH��DJULFXOWXUH�LV�WKH�´HQJLQH�RI�JURZWKµ

RI�WKHVH�QDWLRQDO�HFRQRPLHV���0RVW�FRXQWULHV�KDYH�D�GXDO�DJULFXOWXUDO�HFRQRP\�RI�D

VPDOO�VFDOH�VXEVLVWHQFH�VXEVHFWRU�DQG�D�ODUJH�VFDOH�FRPPHUFLDO�VXEVHFWRU�

��� 6PDOO�VFDOH�6XEVLVWHQFH�6XEVHFWRU

0RVW�$IULFDQ�DJULFXOWXUH�LV�FDUULHG�RXW�E\�PLOOLRQV�RI�VPDOO�KROGHUV�ZKR�DUH�JHRJUDSKLFDOO\�GLVSHUVHG�

JURZ�D�YDULHW\�RI�FURSV�RQ�VPDOO�KROGLQJV�XVLQJ�KRXVHKROG�ODERXU�SULPDULO\�IRU�WKHLU�RZQ�FRQVXPSWLRQ�

FDUU\�RXW�UDLQIHG�DJULFXOWXUH�DW�ORZ�OHYHOV�RI�LQSXWV��LPSURYHG�VHHG��IHUWLOL]HUV��SHVWLFLGHV�

PHFKDQL]DWLRQ�DQG�PDQDJHPHQW���GR�QRW�NQRZ�WKH�VL]H�RI�WKHLU�SORWV�ILHOGV��GR�QRW�NHHS�UHFRUGV��DUH

PDLQO\�QRW�OLWHUDWH�RU�QXPHUDWH��DQG�GR�QRW�KDYH�D�GHILQLWH�PDLOLQJ�DGGUHVV�

7KLV�LV�JUDSKLFDOO\�LOOXVWUDWHG�E\�WKH�IROORZLQJ�VHOHFWHG�UHVXOWV�IURP�WKH���������7DQ]DQLD�&HQVXV�RI

$JULFXOWXUH�

& $YHUDJH�DJULFXOWXUDO�KRXVHKROG�VL]H�ZDV�MXVW�RYHU���SHUVRQV�

& $ERXW����SHUFHQW�RI�PHPEHUV�RI�UXUDO�KRXVHKROGV�KDG�QR�IRUPDO�HGXFDWLRQ��KRZHYHU�

���SHUFHQW�RI�WKHVH�FRXOG�UHDG�DQG�ZULWH�

& $YHUDJH�KROGLQJ�VL]H�ZDV�DERXW���KHFWDUHV�



��

& $Q�HVWLPDWHG����SHUFHQW�RI�FURS�IDUPHUV�RZQHG�SORXJKV����SHUFHQW�XVHG�DJULFXOWXUDO�FUHGLW�

���SHUFHQW�XVHG�LPSURYHG�VHHG������SHUFHQW�RZQHG�D�WUDFWRU�����SHUFHQW�XVHG�RUJDQLF�PDQXUH�

��SHUFHQW�KDG�SHUPDQHQW�HPSOR\HHV�����SHUFHQW�XVHG�DJURFKHPLFDOV��DQG����SHUFHQW�XVHG

LQRUJDQLF��FKHPLFDO��IHUWLOL]HUV�

& ��SHUFHQW�RI�FURS�IDUPHUV�SUDFWLVHG�GUDLQDJH����SHUFHQW�FDUULHG�RXW�LUULJDWLRQ��DQG����SHUFHQW

VROG�VRPH�SURGXFH�

& ���SHUFHQW�RI�FDWWOH�ZHUH�LQGLJHQRXV�EUHHGV������SHUFHQW�ZHUH�LPSURYHG�GDLU\�EUHHGV��DQG

����SHUFHQW�ZHUH�LPSURYHG�EHHI�FDWWOH�

& ���SHUFHQW�RI�WKRVH�UDLVLQJ�FDWWOH�FDUULHG�RXW�YDFFLQDWLRQ�����SHUFHQW�GLSSHG�WKHLU�FDWWOH�

���SHUFHQW�FDUULHG�RXW�DQLPDO�FDVWUDWLRQ��DQG���SHUFHQW�RZQHG�FDWWOH�VKHOWHUV�

& :RPHQ�ZHUH�UHVSRQVLEOH�IRU����SHUFHQW�RI�WLOOLQJ�����SHUFHQW�RI�VRZLQJ�����SHUFHQW�RI

ZHHGLQJ�����SHUFHQW�RI�KDUYHVWLQJ��DQG����SHUFHQW�RI�PDUNHWLQJ�

0RVW�RI�WKLV�SDSHU�UHODWHV�WR�GDWD�FROOHFWLRQ�DQG�KDQGOLQJ�IURP�WKLV�VXEVHFWRU�

��� /DUJH�VFDOH�&RPPHUFLDO�6XEVHFWRU

7KH�ODUJH�VFDOH�FRPPHUFLDO�VXEVHFWRU�LV�LQVLJQLILFDQW�LQ�ERWK�QXPEHU�RI�KROGLQJV�DQG�RYHUDOO

FRQWULEXWLRQ�WR�WRWDO�DJULFXOWXUDO�SURGXFWLRQ���,Q�7DQ]DQLD��IRU�H[DPSOH��RXW�RI�DERXW���PLOOLRQ�HVWLPDWHG

KROGLQJV��RQO\�DERXW��������RU�DERXW������SHUFHQW�RI�WKH�WRWDO��DUH�LQ�WKLV�VXEVHFWRU���+ROGLQJV�LQ�WKLV

VXEVHFWRU�KDYH�ODQG�WLWOHV��D�GHILQLWH�PDLOLQJ�DGGUHVV��DQG�SURSHU�UHFRUGV�DUH�NHSW�RQ�WKHLU�RSHUDWLRQV�

��� &HQVXV�RI�$JULFXOWXUH

'HYHORSPHQW�DQG�PRQLWRULQJ�RI�WKH�DJULFXOWXUH�VHFWRU�UHTXLUHV�GDWD�RQ�D�ZLGH�UDQJH�RI�LQGLFDWRUV���$

FHQVXV�RI�DJULFXOWXUH�LV�RQH�RI�WKH�PDLQ�VRXUFHV�RI�VXFK�GDWD��VHH�6XEVHFWLRQ��������$YDLODEOH�UHFRUGV

LQGLFDWH�WKDW�RQO\�RQH�FRXQWU\�LQ�$IULFD��6RXWK�$IULFD��SDUWLFLSDWHG�LQ�WKH������:RUOG�&HQVXV�RI

$JULFXOWXUH��:&$��SURJUDPPH���7KH�QXPEHU�LQFUHDVHG�WR���LQ����������LQ�������DQG�SHDNHG�DW����LQ

�������$IWHU�WKLV��WKH�QXPEHU�RI�FRXQWULHV�SDUWLFLSDWLQJ�LQ�WKH�FHQVXV�IHOO�WR����LQ������DQG�����RQO\

���SHUFHQW�RI�WKH�WRWDO��LQ������

7KLV�SDSHU�LV�D�UHYLHZ�RI�WKH�PDLQ�H[SHULHQFHV�ZLWK�FHQVXV�RI�DJULFXOWXUH�LQ�$IULFD���6HFWLRQ���RXWOLQHV

WKH�LPSRUWDQFH�RI�WKH�FHQVXV��ZKLOH�6HFWLRQ���SUHVHQWV�PDLQ�H[SHULHQFHV�LQFOXGLQJ�VRPH�ZHDNQHVVHV�RI

WKH�FHQVXV�RI�DJULFXOWXUH�SURJUDPPH�LQ�WKH�UHJLRQ�

�� ,PSRUWDQFH�RI�WKH�&HQVXV�RI�$JULFXOWXUH�LQ�$IULFD

7KH�FHQVXV�RI�DJULFXOWXUH�LV�RI�FUXFLDO�LPSRUWDQFH�WR�$IULFDQ�FRXQWULHV�IRU�UHDVRQV�ZKLFK�LQFOXGH�WKH

IROORZLQJ�

��� %HQFKPDUN�'DWD

:KHUH�LW�KDV�EHHQ�FRPSOHWHG��WKH�FHQVXV�KDV�EHHQ�WKH�PDLQ��LI�QRW�RQO\��VRXUFH�RI�FRPSUHKHQVLYH

EHQFKPDUN�GDWD�RQ�WKH�RUJDQL]DWLRQ�DQG�VWUXFWXUH�RI�WKH�DJULFXOWXUH�VHFWRU��LQFOXGLQJ�VL]H�DQG

GLVWULEXWLRQ�RI�DJULFXOWXUDO�KROGLQJV�E\�W\SH�RI�HQWHUSULVH��EDVLF�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�KROGHUV

DQG�KRXVHKROGV��LQYHQWRU\�RI�SURGXFWLRQ�IDFWRUV��WHQXUH�DUUDQJHPHQWV�IRU�SURGXFWLRQ�IDFWRUV��ODQG�XVH

SDWWHUQV��DJULFXOWXUDO�SUDFWLFHV��H�J��LUULJDWLRQ���GUDLQDJH��HWF�
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��� 9HKLFOH�WR�)XUWKHU�'HYHORS�WKH�1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFDO�,QIRUPDWLRQ�6\VWHP

7KH�FHQVXV�KDV�SURYLGHG�D�FRQYHQLHQW�YHKLFOH�WR�IXUWKHU�GHYHORS�WKH�QDWLRQDO�DJULFXOWXUDO�VWDWLVWLFDO

V\VWHP�LQ�PDQ\�ZD\V���,Q�SDUWLFXODU��WKH�FHQVXV�SURJUDPPH�KDV�

& IRVWHUHG�XVHU�SURGXFHU�GLDORJXH��HVVHQWLDO�WR�GHYHORS�WKH�QDWLRQDO�DJULFXOWXUDO�VWDWLVWLFDO�V\VWHP��

3ULRU�DUUDQJHPHQWV�IRU�WKLV�KDYH�WHQGHG�WR�EH�XQVDWLVIDFWRU\�DQG�LQIUHTXHQW�

& SURYLGHG�DQ�RSSRUWXQLW\�WR�UDWLRQDOL]H�WKH�DJULFXOWXUDO�VWDWLVWLFDO�V\VWHP��LQFOXGLQJ�LQLWLDWLQJ

FROODERUDWLRQ�DUUDQJHPHQWV�EHWZHHQ�WKH�0LQLVWU\�RI�$JULFXOWXUH��02$���&HQWUDO�6WDWLVWLFDO

2IILFH��&62��DQG�RWKHU�PDMRU�DJULFXOWXUDO�GDWD�SURGXFHUV�ZKR�RIWHQ�FROOHFW�GDWD�LQ�DQ

XQFRRUGLQDWHG�PDQQHU���7KH�DGYDQWDJHV�LQFOXGH�FRVW�HIIHFWLYH�UHVRXUFH�XVH��SURGXFWLRQ�RI

FRQVLVWHQW��FRPSDUDEOH�GDWD��DYRLGLQJ�ZRUNLQJ�DW�FURVV�SXUSRVH��EHWWHU�GDWD�TXDOLW\��HWF�

& HQKDQFHG�GHYHORSPHQW�DQG�RU�XSJUDGLQJ�RI�WKH�ZRUNSODFH�VNLOOV�RI�SHUVRQQHO�

& HQKDQFHG�FDSDFLW\�WR�FROOHFW�ILHOG�GDWD�E\�VWUHQJWKHQLQJ�WKH�ILHOG�RUJDQL]DWLRQ�WKURXJK�WUDLQLQJ

DQG�SURYLVLRQ�RI�HTXLSPHQW�DQG�WUDQVSRUW�IRU�VXSHUYLVRUV�DQG�HQXPHUDWRUV�

& HQKDQFHG�GDWD�SURFHVVLQJ�DQG�DQDO\WLF�FDSDELOLWLHV�WKURXJK�WUDLQLQJ�DQG�SURYLVLRQ�RI�FRPSXWHUV

DQG�UHODWHG�HTXLSPHQW�

& GHYHORSHG��LQ�VRPH�FRXQWULHV��LQWHJUDWHG�FRPSXWHUL]HG�GDWDEDVHV�IRU�V\VWHPDWLF�VWRUDJH��HDV\

DFFHVV�UHWULHYDO�DQG�XSGDWLQJ�RI�DJULFXOWXUDO�WLPH�VHULHV�GDWD�

& SURYLGHG�D�JRRG�EDVLV�IRU�LQWHUFHQVDO�FXUUHQW�DJULFXOWXUDO�VXUYH\V�

�� 6RPH�([SHULHQFHV�ZLWK�WKH�&HQVXV

��� 1DWXUH�RI�WKH�&HQVXV

7KH�FHQVXV�RI�DJULFXOWXUH�LV�D�PRQXPHQWDO��YHU\�H[SHQVLYH�DQG�FRPSOH[�VWDWLVWLFDO�RSHUDWLRQ��LQYDULDEO\

XQGHUWDNHQ�E\�QDWLRQDO�JRYHUQPHQWV�ZLWK�GRQRU�VXSSRUW���7KH�FHQVXV�LV�LPSOHPHQWHG�E\�WKH�&HQWUDO

6WDWLVWLFDO�2IILFH��&62��RU�WKH�0LQLVWU\�RI�$JULFXOWXUH��02$����,Q�VRPH�FRXQWULHV��WKH�FHQVXV�LV�D�MRLQW

DFWLYLW\�RI�WKH�WZR�LQVWLWXWLRQV�

��� 7HFKQLFDO�$VVLVWDQFH

0DQ\�FRXQWULHV�VWLOO�KDYH�OLPLWHG�VNLOOV�LQ�VXFK�FULWLFDO�DUHDV�DV�FHQVXV�PDQDJHPHQW��VDPSOH�GHVLJQ�

GDWD�SURFHVVLQJ��DQDO\VLV�DQG�UHSRUWLQJ���$FFRUGLQJO\��WHFKQLFDO�DVVLVWDQFH�LV�XVXDOO\�VRXJKW�DQG�JLYHQ

E\�LQWHUQDWLRQDO�RUJDQL]DWLRQV��SULQFLSDOO\�WKH�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV

�)$2����3UHYLRXVO\��WKLV�ZDV�JLYHQ�LQ�WKH�IRUP�RI�ORQJ�WHUP�DGYLVRUV���,QFUHDVLQJO\��KRZHYHU��LW�LV�LQ

WKH�IRUP�RI�VKRUW�WHUP�LQWHUQDWLRQDO�FRQVXOWDQWV�ZLWK�WKH�EXON�RI�WKH�ZRUN�EHLQJ�GRQH�E\�QDWLRQDO

�FRXQWHUSDUW��VWDII�

��� *HRJUDSKLFDO�&RYHUDJH

/LNH�WKH�FXUUHQW�DJULFXOWXUDO�VXUYH\V��FHQVXVHV�RI�DJULFXOWXUH�FRYHU�UXUDO�DUHDV���8UEDQ�DUHDV�WHQG�WR�EH

RPLWWHG�GXH�WR�WKHLU�SHUFHLYHG�ORZ�FRQWULEXWLRQ�WR�WRWDO�SURGXFWLRQ���+RZHYHU��LW�LV�LQFUHDVLQJO\�HYLGHQW

WKDW�DJULFXOWXUH�LV�DQ�LPSRUWDQW�DFWLYLW\�LQ�XUEDQ�DUHDV�HVSHFLDOO\�DPRQJ�WKH�SRRU��SDUWLFXODUO\�ZRPHQ�

DV�D�VXUYLYDO�VWUDWHJ\��D�VRXUFH�RI�LQFRPH�VXEVWLWXWLQJ�IRRG�DQG�HPSOR\PHQW�
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��� &RRUGLQDWLRQ�ZLWK�3RSXODWLRQ�&HQVXV

7KH�FHQVXVHV�RI�DJULFXOWXUH�DQG�SRSXODWLRQ�DUH�WKH�PRVW�LPSRUWDQW�FHQVXVHV�LQ�DQ\�$IULFDQ�FRXQWU\��

:KLOH�WKH�FHQVXV�RI�DJULFXOWXUH�EHQHILWV�JUHDWO\�IURP�WKDW�RI�SRSXODWLRQ��HVSHFLDOO\�LI�FDUULHG�RXW�VRRQ

DIWHU��WKHUH�LV�RIWHQ�QR�FRRUGLQDWHG�LPSOHPHQWDWLRQ���7KH�DJULFXOWXUDO�FHQVXV�PD\�SUHFHGH�WKDW�RI

SRSXODWLRQ�RU�EH�LPSOHPHQWHG�ORQJ�DIWHU���,Q�UHFHQW�\HDUV��KRZHYHU��LQWHUQDWLRQDO�RUJDQL]DWLRQV�OLNH

)$2�KDYH�LQFUHDVLQJO\�VWUHVVHG�WKH�QHHG�IRU�FRRUGLQDWLRQ�

,Q�YHU\�IHZ�FRXQWULHV��FRRUGLQDWLRQ�KDV�EHHQ�YHU\�VXFFHVVIXO���,Q�=DPELD��D�VKRUW�DJULFXOWXUH�PRGXOH

ZDV�VXFFHVVIXOO\�´SLJJ\EDFNHGµ�RQWR�WKH������SRSXODWLRQ�FHQVXV�WR�FROOHFW�GDWD�RQ�FURS�DUHD�DQG

SURGXFWLRQ�IRU�PDLQ�IRRG�DQG�FDVK�FURSV�DV�ZHOO�DV�OLYHVWRFN�DQG�SRXOWU\���,Q�0R]DPELTXH��VRPH

DJULFXOWXUDO�TXHVWLRQV�DUH�LQFOXGHG�LQ�WKH������SRSXODWLRQ�FHQVXV���7KH�&HQWUDO�$IULFDQ�5HSXEOLF�KDV

GHYHORSHG�D�FHQVXV�SURJUDPPH�WKDW�FRYHUV�ERWK�DUHDV�

��� &HQVXV�6WUXFWXUHV

,Q�RUGHU�WR�VWUHQJWKHQ�JRYHUQPHQW�VWUXFWXUHV�WR�HQDEOH�WKHP�WR�FRQGXFW�WKH�FHQVXV��DG�KRF�VWUXFWXUHV

DUH�LQYDULDEO\�HVWDEOLVKHG���7KHVH�VWUXFWXUHV�XVXDOO\�LQFOXGH�FRPPLWWHHV�

8VXDOO\�WZR�W\SHV�RI�FRPPLWWHHV�DUH�HVWDEOLVKHG�³�RQH�WR�GHDO�ZLWK�SROLF\�PDWWHUV��DQG�WKH�RWKHU�WR

KDQGOH�WHFKQLFDO�DQG�RSHUDWLRQDO�DVSHFWV�RI�WKH�FHQVXV���,Q�VRPH�FRXQWULHV��LW�KDV�EHHQ�IRXQG�XVHIXO�WR

GXSOLFDWH�WKHVH�FRPPLWWHHV�DW�VXE�QDWLRQDO��UHJLRQDO�SURYLQFLDO��OHYHOV�

%HVLGHV�FRPPLWWHHV��D�ILHOG�RUJDQL]DWLRQ�LV�XVXDOO\�VHW�XS�ZKHUH�RQH�GRHV�QRW�H[LVW�

��� 6DPSOH�'HVLJQ

����� /DUJH�VFDOH�&RPPHUFLDO�+ROGLQJV

%HFDXVH�RI�WKHLU�VPDOO�QXPEHU��WKHVH�DUH�XVXDOO\�VXUYH\HG�RQ�D�FRPSOHWH�HQXPHUDWLRQ�EDVLV�

����� 6PDOO�VFDOH�6XEVLVWHQFH�+ROGLQJV

7KHVH�KROGLQJV�DUH�LQYDULDEO\�HQXPHUDWHG�RQ�D�VDPSOH�HQXPHUDWLRQ�EDVLV���7KH�VDPSOH�GHVLJQ�XVHG�LV

XVXDOO\�D�KRXVHKROG�EDVHG�PXOWL�VWDJH�FOXVWHU�VDPSOH�GHVLJQ�ZLWK�FHQVXV�(QXPHUDWLRQ�$UHDV��($V�

GHOLQHDWHG�IRU�WKH�PRVW�UHFHQW�SRSXODWLRQ�FHQVXV�RU�YLOODJHV�RU�ORFDOLWLHV�DV�WKH�SULPDU\�VDPSOLQJ�XQLWV

�368V��DQG�DJULFXOWXUDO�KRXVHKROGV�DV�VHFRQGDU\�VDPSOLQJ�XQLWV��668V����,Q�D�IHZ�FRXQWULHV��368V�DUH

1DWLRQDO�0DVWHU�6DPSOH��106��XQLWV���106V�KDYH�EHHQ�HVWDEOLVKHG�LQ�VRPH�FRXQWULHV�WR�V\VWHPDWL]H

DQG�UDWLRQDOL]H�WKH�FROOHFWLRQ�RI�KRXVHKROG�EDVHG�GDWD��LQFOXGLQJ�DJULFXOWXUDO�GDWD���:KHUH�WKH�106V

KDYH�EHHQ�HVWDEOLVKHG��LW�KDV�EHHQ�IRXQG�FRVW�HIIHFWLYH�WR�XVH�WKHP�DV�368V�IRU�WKH�FHQVXV�RI

DJULFXOWXUH�

7KH�668V�VKRXOG�LGHDOO\�EH�DQ�DJULFXOWXUDO�KROGLQJ���+RZHYHU��LQ�PDQ\�$IULFDQ�FRXQWULHV��WKHUH�LV�QR

ZD\�RI�JHWWLQJ�DW�D�VPDOO�KROGLQJ�H[FHSW�WKURXJK�WKH�KRXVHKROG�RSHUDWLQJ�LW���7\SLFDOO\��D�RQH�WR�RQH

UHODWLRQVKLS�EHWZHHQ�WKH�KROGLQJ�DQG�WKH�DJULFXOWXUDO�KRXVHKROG�H[LVWV�RU�LV�SUHVXPHG���)$2

UHFRPPHQGV�WKDW�DJULFXOWXUDO�RSHUDWLRQV�FDUULHG�RXW�DQG�FRPPRGLWLHV�SURGXFHG�E\�GLIIHUHQW�PHPEHUV�RI

D�KRXVHKROG�EH�SRROHG�VR�WKDW�WKHUH�LV�RQO\�RQH�KROGHU���7KLV�VROYHV�WKH�SUREOHP�ZKHUH�PHPEHUV�RI�DQ

DJULFXOWXUDO�KRXVHKROG�RSHUDWH�VHSDUDWH�KROGLQJV��HVSHFLDOO\�ZKHUH�SRO\JDP\�LV�FRPPRQ���7KH�RSSRVLWH

VLWXDWLRQ��ZKHUH�D�KROGLQJ�LV�RSHUDWHG�E\�SHUVRQV�EHORQJLQJ�WR�GLIIHUHQW�DJULFXOWXUDO�KRXVHKROGV��LV�UDUH��
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6R�ZKLOH�WKH�EDVLF�VDPSOLQJ�XQLW�LQ�WKH�FHQVXV�VKRXOG�EH�WKH�DJULFXOWXUDO�KROGLQJ��LQ�UHDOLW\�WKH�XQLW�LQ

WKH�$IULFDQ�VLWXDWLRQ�LV�WKH�DJULFXOWXUDO�KRXVHKROG�

,W�LV�QHFHVVDU\�WR�VWUHVV�WKH�LPSRUWDQFH�RI�WKH�KRXVHKROG�DSSURDFK�LQ�FRQGXFWLQJ�DQ�DJULFXOWXUDO�FHQVXV

RU�VXUYH\�LQ�$IULFD�DQG�RWKHU�GHYHORSLQJ�FRXQWULHV���0DQ\�UHODWLRQVKLSV�FDQ�H[LVW�EHWZHHQ�D�KRXVHKROG

DV�D�FRQVXPSWLRQ�XQLW�DQG�D�KROGLQJ�DV�D�SURGXFWLRQ�DQG�LQFRPH�JHQHUDWLQJ�XQLW���8VH�RI�WKH�KRXVHKROG

DSSURDFK�DOORZV�WKHVH�FHQVXVHV�VXUYH\V�WR�EH�LQWHJUDWHG�LQWR�1DWLRQDO�,QWHJUDWHG�+RXVHKROG�6XUYH\

3URJUDPPHV��ZKHUH�WKHVH�H[LVW��DQG�SHUPLWV�VWXGLHV�RI�UHODWLRQVKLSV�DPRQJ�VRFLRHFRQRPLF�DQG

GHPRJUDSKLF�YDULDEOHV�

7KH�368V�WHQG�WR�EH�VHOHFWHG�DW�KHDGTXDUWHUV�XVLQJ�SUREDELOLW\�SURSRUWLRQDO�WR�VL]H��336��ZLWK�QXPEHU

RI�KRXVHKROGV�DV�WKH�PHDVXUH�RI�VL]H���$OO�KRXVHKROGV�LQ�VHOHFWHG�368V�DUH�OLVWHG�DQG�VFUHHQHG�WR�FUHDWH

VDPSOLQJ�IUDPHV�RI�DJULFXOWXUDO�KRXVHKROGV���8VXDOO\�PRUH�WKDQ����SHUFHQW�RI�UXUDO�KRXVHKROGV�DUH

DJULFXOWXUDO���)URP�OLVWV�RI�DJULFXOWXUDO�KRXVHKROGV�LQ�VHOHFWHG�368V��D�VDPSOH�LV�VHOHFWHG�E\

HQXPHUDWRUV�XVLQJ�D�V\VWHPDWLF�VDPSOLQJ�PHWKRG���7KH�VDPH�VDPSOH�VL]H�RI�DJULFXOWXUDO�KRXVHKROGV

WHQGV�WR�EH�WDNHQ�IURP�HDFK�368�WR�HYHQ�RXW�HQXPHUDWRU�ZRUNORDG�

��� 7UDLQLQJ

7KH�FHQVXV�JLYHV�JUHDW�RSSRUWXQLWLHV�WR�GHYHORS�KXPDQ�UHVRXUFHV�DVVRFLDWHG�ZLWK�DJULFXOWXUDO�VWDWLVWLFV

ZKHUH�LW�KDV�EHHQ�FDUULHG�RXW���,Q�SDUWLFXODU��WUDLQLQJ�HPSKDVL]HV�WKH�GHYHORSPHQW�RI�VNLOOV�WKDW�GLUHFWO\

WUDQVODWH�LQWR�EHWWHU�MRE�SHUIRUPDQFH���$V�SDUW�RI�SUHSDUDWLRQ�IRU�WKH�FHQVXV��DQG�LQGHHG�GXULQJ�DQG

DIWHU�WKH�FHQVXV��WUDLQLQJ�KDV�EHHQ�FDUULHG�RXW�IRU�DOO�VWDII�DW�DOO�OHYHOV�

7KH�WUDLQLQJ�JHQHUDOO\�LQFOXGHV�DGYDQFHG�WUDLQLQJ�DEURDG�IRU�PDQDJHUV�RI�WKH�DJULFXOWXUDO�VWDWLVWLFDO

V\VWHP��VWXG\�WRXUV�IRU�SURIHVVLRQDO�VWDII�WR�OHDUQ�IURP�WKH�H[SHULHQFHV�RI�RWKHU�FRXQWULHV�ZLWK�VLPLODU

VRFLRHFRQRPLF�FRQGLWLRQV��LQ�FRXQWU\�JURXS�WUDLQLQJ��DQG�RQ�WKH�MRE�WUDLQLQJ���*URXS�WUDLQLQJ�KDV

UHFHLYHG�JUHDWHU�SULRULW\�DWWHQWLRQ�LQ�WKH�GHVLJQ�RI�WKH�FHQVXV�GXH�WR�LWV�LPPHGLDWH�LPSDFW���7UDLQLQJ�IRU

ILHOG�GDWD�FROOHFWLRQ�LV�XVXDOO\�FDUULHG�RXW�LQ�D�KLHUDUFKLFDO�PDQQHU���+HDGTXDUWHUV�VWDII�DUH�WUDLQHG�ILUVW

�FHQWUDOO\��DQG�WKHQ�JR�WR�UHJLRQV�WR�WUDLQ�ILHOG�VWDII���7UDLQLQJ�VHVVLRQV�DUH�DOVR�KHOG�IRU�HGLWLQJ�VWDII

DQG�FRPSXWHU�SHUVRQQHO�

��� &HQVXV�,QVWUXPHQWV

'LIIHUHQW�VXUYH\�LQVWUXPHQWV�DUH�XVXDOO\�GHVLJQHG�DQG�XVHG�WR�FROOHFW�GDWD���7KHVH�LQFOXGH�OLVWLQJ�IRUPV

IRU�FRPSLOLQJ�IUDPHV�RI�668V��TXHVWLRQQDLUHV�DQG�LQVWUXFWLRQ�PDQXDOV�

,Q�PDQ\�6XE�6DKDUDQ�$IULFDQ�FRXQWULHV�ZKHUH�WKHUH�DUH�PDQ\�ODQJXDJH�JURXSV��WKH�WHQGHQF\�KDV�EHHQ

WR�SULQW�TXHVWLRQQDLUHV�LQ�WKH�ODQJXDJH�RI�WKH�PHWURSROLV�³�(QJOLVK��)UHQFK�RU�3RUWXJXHVH�³�DQG�WR

WUDQVODWH�WKHVH�GXULQJ�GDWD�FROOHFWLRQ��DV�PRVW�UHVSRQGHQWV�GR�QRW�NQRZ�WKLV�ODQJXDJH���7KLV�KDV�EHHQ

LGHQWLILHG�DV�RQH�VRXUFH�RI�QRQ�VDPSOLQJ�HUURUV�LQ�FHQVXV�GDWD�

��� 'DWD�&ROOHFWLRQ

����� )LHOG�2UJDQL]DWLRQ

7R�IDFLOLWDWH�GDWD�FROOHFWLRQ��ILHOG�RUJDQL]DWLRQV�WHQG�WR�EH�VHW�XS�ZKHUH�WKH\�GR�QRW�DOUHDG\�H[LVW��

:KHUH�WKH\�H[LVW��WKH\�DUH�VWUHQJWKHQHG�E\�VWDII�WUDLQLQJ�DQG�SURYLVLRQ�RI�ORJLVWLFDO�VXSSRUW���)LHOG

RUJDQL]DWLRQV�DUH�LPSRUWDQW�OLQNV�EHWZHHQ�WKRVH�ZKR�KDYH�GDWD��UHVSRQGHQWV��DQG�WKRVH�ZKR�QHHG�WKH
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GDWD��FHQVXV�RUJDQL]HUV����7KH\�XVXDOO\�FRPSULVH�D�FDGUH�RI�ILHOG�VWDII��VXSHUYLVRUV�DW�GLIIHUHQW�OHYHOV

DQG�HQXPHUDWRUV���RIILFHV�LQ�UHJLRQV�SURYLQFHV�DQG�ORJLVWLFDO�VXSSRUW�LQ�WKH�IRUP�RI�HTXLSPHQW�DQG

WUDQVSRUW��YHKLFOHV��PRWRU�F\FOHV�DQG�ELF\FOHV��

����� 'DWD�&ROOHFWLRQ�0HWKRGV

'LIIHUHQW�GDWD�FROOHFWLRQ�PHWKRGV�KDYH�EHHQ�XVHG�LQ�GLIIHUHQW�FRXQWULHV���7KHVH�LQFOXGH�VHOI�

HQXPHUDWLRQ��IDUPHU�LQWHUYLHZ�DQG�REMHFWLYH�PHDVXUHPHQW�PHWKRGV�

6HOI�HQXPHUDWLRQ�PHWKRG���6HOI�HQXPHUDWLRQ�LV�ZLGHO\�XVHG�WR�FROOHFW�GDWD�IURP�ODUJH�VFDOH�FRPPHUFLDO

DJULFXOWXUDO�KROGLQJV���,Q�WKH�SDVW��D�PDLO�TXHVWLRQQDLUH�ZDV�XVHG�LQ�PDQ\�FRXQWULHV���+RZHYHU��EHFDXVH

RI�ORZ�UHVSRQVH�UDWHV��DURXQG����SHUFHQW�LQ�VRPH�FRXQWULHV���HQXPHUDWRUV�DUH�LQFUHDVLQJO\�EHFRPLQJ

LQYROYHG�LQ�GHOLYHULQJ�DQG�FROOHFWLQJ�TXHVWLRQQDLUHV�LQ�WKLV�VXEVHFWRU�

)DUPHU�LQWHUYLHZV���,Q�DOO�FRXQWULHV��IDUPHU�LQWHUYLHZV�DUH�XVHG�WR�FROOHFW�DJULFXOWXUDO�GDWD�RQ�LQGLFDWRUV

VXFK�DV�KROGLQJ�FKDUDFWHULVWLFV��DJULFXOWXUDO�LQSXWV��DJULFXOWXUDO�SUDFWLFHV��FURS�GLVHDVHV��OLYHVWRFN

QXPEHUV��HWF���7KLV�LQYROYHV�HQXPHUDWRUV�LGHQWLI\LQJ�VHOHFWHG�KROGHUV��LQWHUYLHZLQJ�WKHP�XVLQJ�D

VWUXFWXUHG�TXHVWLRQQDLUH�DQG�UHFRUGLQJ�UHVSRQVHV���7KH�PHWKRG�KDV�D�QXPEHU�RI�DGYDQWDJHV�LQFOXGLQJ

RQ�WKH�VSRW�FODULILFDWLRQ�RI�REMHFWLYHV��FRQFHSWV�DQG�IRUP�RI�LQIRUPDWLRQ�VRXJKW��HWF���7KH

GLVDGYDQWDJHV�LQFOXGH�KLJK�FRVWV�RI�ORFDWLQJ�KROGHUV�DQG�FROOHFWLQJ�GDWD��LQWHUYLHZHU�ELDV��DQG�UHVSRQVH

HUURUV�HVSHFLDOO\�LQ�UHSRUWLQJ�FURS�DUHD�DQG�SURGXFWLRQ�GDWD���)DLOXUH�E\�KROGHUV�WR�SURYLGH�DFFXUDWH

HVWLPDWHV�RI�FURS�DUHD�DQG�SURGXFWLRQ�KDV�EHHQ�DWWULEXWHG�WR�PDQ\�FDXVHV�LQFOXGLQJ�ODFN�RI�NQRZOHGJH

DERXW�WKH�VL]H�RI�ILHOGV�DQG�VWDQGDUG�PHDVXUHPHQW�XQLWV��RU�XQZLOOLQJQHVV�WR�UHSRUW�FRUUHFWO\�IRU�D

QXPEHU�RI�UHDVRQV��H�J��WDERRV��IHDU�RI�WD[DWLRQ��HWF��

2EMHFWLYH�PHDVXUHPHQWV���,Q�PDQ\�FRXQWULHV��UHOLDEOH�GDWD�RQ�FURS�DUHD�DQG�\LHOG�FDQ�RQO\�EH�REWDLQHG

WKURXJK�REMHFWLYH��SK\VLFDO��DUHD�DQG�\LHOG�PHDVXUHPHQW�

$UHD�PHDVXUHPHQW���2I�WKH�REMHFWLYH�PHWKRGV�XVHG��WKH�)$2�UHFRPPHQGHG�PHWKRG�LV�WKH�EHVW���,W

FRQVLVWV�RI�

& LGHQWLI\LQJ�WKH�ERXQGDULHV�RI�WKH�ILHOG�WR�EH�PHDVXUHG�

& GHWHUPLQLQJ�WKH�VKDSH�RI�WKH�ILHOG�ZKLFK�LV�XVXDOO\�LUUHJXODU�DQG�UHGXFLQJ�WKH�ILHOG�WR�DQ

HTXLYDOHQW�SRO\JRQ�XVLQJ�WKH�´JLYH�DQG�WDNH�PHWKRGµ��VHH�ILJXUH�EHORZ��

& WDNLQJ�FRPSDVV�EHDULQJV�RI�HDFK�VLGH�RI�WKH�SRO\JRQ�ZLWK�UHVSHFW�WR�WKH�1RUWK�

& PHDVXULQJ�WKH�OHQJWKV�RI�HDFK�VLGH�RI�WKH�SRO\JRQ��DQG

& XVLQJ�D�SURJUDPPDEOH�FDOFXODWRU�WR�FDOFXODWH�ERWK�WKH�DUHD�RI�WKH�ILHOG�DQG�HUURU�RI�FORVXUH��WKH

ODWWHU�LV�XVHG�DV�D�PHDVXUH�RI�KRZ�ZHOO�WKH�ILHOG�KDV�EHHQ�PHDVXUHG�

7KH�PHWKRG�SURYLGHV�UHOLDEOH�DUHD�HVWLPDWHV�ZKHQ�MXGLFLRXVO\�DSSOLHG���+RZHYHU��LW�LV�H[SHQVLYH�DQG

FXPEHUVRPH�WR�DSSO\�

,Q�DGGLWLRQ��HIIHFWLYH�DSSOLFDWLRQ�RI�WKH�PHWKRG�UHTXLUHV�D�FDGUH�RI�ZHOO�WUDLQHG��FRQVFLHQWLRXV�DQG�ZHOO

VXSHUYLVHG�ILHOG�VWDII���6XFK�VWDII�DUH�LQ�VKRUW�VXSSO\�LQ�PDQ\�FRXQWULHV���,QGHHG�DUHD�DQG�\LHOG�GDWD�DUH

VWLOO�FROOHFWHG�XVLQJ�WKH�PHWKRG�RI�IDUPHU�LQWHUYLHZ�LQ�PDQ\�FRXQWULHV�
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*LYH�DQG�7DNH�0HWKRG

3URGXFWLRQ�PHDVXUHPHQW���7KURXJK�REMHFWLYH�PHDVXUHPHQW��FURS�SURGXFWLRQ�LV�REWDLQHG�DV�D�SURGXFW�RI

DUHD�DQG�\LHOG���<LHOG�PHDVXUHPHQW�LV�GRQH�XVLQJ�WKH�FURS�FXWWLQJ�PHWKRG���7KLV�PHWKRG��SLRQHHUHG�LQ

,QGLD�DQG�QRZ�XVHG�ZRUOGZLGH��LV�UHJDUGHG�DV�WKH�PRVW�UHOLDEOH�PHWKRG�IRU�PHDVXULQJ�FURS�\LHOG���7KH

PHWKRG�LQYROYHV�FURS�FXWWLQJ�IURP�VPDOO�\LHOG�VXE�SORWV��<63V��RI�VSHFLILHG�VKDSH�DQG�VL]H�UDQGRPO\

SODFHG�LQ�WKH�ILHOG��DQG�VXEVHTXHQW�WKUHVKLQJ��GU\LQJ�DQG�ZHLJKLQJ�RI�WKH�KDUYHVW�IRU�WKH�SXUSRVH�RI

HVWLPDWLQJ�\LHOG�

'LIIHUHQW�VKDSHV�DQG�VL]HV�RI�\LHOG�VXE�SORWV�DUH�XVHG�IRU�\LHOG�PHDVXUHPHQW���7KH�PDLQ�VKDSHV�RI�\LHOG

VXE�SORWV�ZKLFK�KDYH�EHHQ�XVHG�LQ�WKH�SDVW�DUH�VTXDUHV��0DODZL��6LHUUD�/HRQH��1LJHULD��.HQ\D��HWF��

DQG�FLUFOHV��/HVRWKR��7DQ]DQLD��=DPELD��HWF��

&URS�FXWWLQJ�LV�YHU\�LQYROYHG�DQG�LV�RQO\�XVHG�WR�HVWLPDWH�\LHOG�IRU�D�IHZ�LPSRUWDQW�FURSV��DQG�HYHQ

WKHQ�RQO\�RQ�D�VXEVDPSOH�RI�WKH�VDPSOH�XVHG�IRU�DUHD�PHDVXUHPHQW�

����� 1RQ�UHVSRQVH

7RWDO�QRQ�UHVSRQVH�UDWHV�DPRQJ�VPDOO�KROGHUV�DUH�LQYDULDEO\�YHU\�ORZ�DQG�ZKHUH�WKH\�RFFXU��DUH

PDLQO\�GXH�WR�GHDWKV�RU�RXW�PLJUDWLRQ�RI�VDPSOHG�KRXVHKROGV�DIWHU�WKH�FHQVXV�KDV�VWDUWHG��DQG�QRW�GXH

WR�UHIXVDO�WR�FRRSHUDWH���+RZHYHU��RFFDVLRQDOO\��LWHP�QRQ�UHVSRQVHV�RFFXU�

���� 'DWD�3URFHVVLQJ

'DWD�SURFHVVLQJ�KDV�EHHQ�WKH�PDLQ�FDXVH�RI�GHOD\V�LQ�UHOHDVLQJ�FHQVXV�UHVXOWV���8QWLO�UHFHQWO\��PDQ\

FRXQWULHV�ODFNHG�LQ�KRXVH�FRPSXWLQJ�IDFLOLWLHV�DQG�TXDOLILHG��H[SHULHQFHG�GDWD�SURFHVVLQJ�SHUVRQQHO�WR

SURFHVV�FHQVXV�GDWD���&RQVHTXHQWO\��LW�RIWHQ�WRRN�VHYHUDO�PRQWKV�WR�D�FRXSOH�RI�\HDUV�WR�SURGXFH�VRPH

UHVXOWV���+RZHYHU��ZLWK�WKH�LQFUHDVHG�XVH�RI�PLFURFRPSXWHUV�IRU�GDWD�SURFHVVLQJ��WKHUH�KDV�EHHQ

QRWDEOH�LPSURYHPHQW�LQ�WKH�WLPHOLQHVV�RI�FHQVXV�UHVXOWV�

���� 'DWD�$QDO\VLV�DQG�5HSRUWLQJ

'DWD�RUJDQL]HUV�FDUU\�RXW�SULPDU\�DQDO\VLV�EDVHG�RQ�JHQHUDWHG�EDVLF�WDEOHV���2FFDVLRQDOO\��PRUH

GHILQLWLYH�DQDO\VLV�KDV�EHHQ�GRQH�E\�XQLYHUVLW\�UHVHDUFKHUV���'DWD�DQDO\VLV�DQG�UHSRUWLQJ�KDYH�DOVR

LPSURYHG��WKDQNV�WR�PDQ\�XVHU�IULHQGO\�SDFNDJHV�ZKLFK�DUH�UHDGLO\�DYDLODEOH�RQ�WKH�PDUNHW�
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���� 'LVVHPLQDWLRQ

&HQVXV�UHSRUWV�DUH�WKH�PRVW�FRPPRQO\�XVHG�GLVVHPLQDWLRQ�PHGLXP���$�QXPEHU�RI�FHQVXV�UHSRUWV�DUH

SULQWHG�DQG�GLVWULEXWHG��IUHH��WR�PDLQ�GDWD�XVHUV���6RPH�FRSLHV�DUH�XVXDOO\�VROG�DW�QRPLQDO�SULFH

�QRQ�FRVW�UHFRYHU\�EDVLV����8VXDOO\�WKH�UHSRUWV�DUH�VHQW�WR�XVHU�LQVWLWXWLRQV��D�OLVW�RI�ZKLFK�LV�PDLQWDLQHG

E\�GDWD�SURGXFHUV�

,Q�VRPH�FRXQWULHV��GLVVHPLQDWLRQ�VHPLQDUV�KDYH�EHHQ�KHOG�IRU�PDMRU�GDWD�XVHUV�WR�LQIRUP�WKHP�DERXW

DYDLODEOH�GDWD��WKHLU�TXDOLW\�DQG�KRZ�WKH\�FDQ�EH�DFFHVVHG�

���� 'DWD�4XDOLW\�$VVXUDQFH

7KH�IROORZLQJ�DUH�VRPH�SURFHGXUHV�ZKLFK�DUH�XVXDOO\�SXW�LQ�SODFH�WR�HQVXUH�FHQVXV�GDWD�TXDOLW\�

& H[WHQVLYH�SXEOLFLW\�RI�WKH�FHQVXV�SURJUDPPH�XVLQJ�GLIIHUHQW�PHWKRGV�

& SUH�WHVWLQJ�VXUYH\�LQVWUXPHQWV�³�OLVWLQJ�IRUPV��TXHVWLRQQDLUHV��DQG�GDWD�SURFHVVLQJ�V\VWHPV

LQFOXGLQJ�DSSOLFDWLRQ�SURJUDPPHV�

& XVH�RI�PDLQO\�SUH�FRGHG�TXHVWLRQV�

& LQVWLWXWLRQ�RI�VWULFW�RSHUDWLRQDO�FRQWURO�RI�WKH�GRFXPHQW�IORZ�

& WUDLQLQJ�RI�DOO�VWDII�HQJDJHG�LQ�WKH�FHQVXV�SURJUDPPH�

& VHWWLQJ�XS�ILHOG�RUJDQL]DWLRQ�ZLWK�GHILQHG�IXQFWLRQV�

& FDUU\LQJ�RXW�FORVH�VXSHUYLVLRQ�RI�VWDII�DW�HYHU\�OHYHO�

& GRLQJ�ERWK�PDQXDO�DQG�VFUHHQ�HGLWLQJ�RI�TXHVWLRQQDLUHV�³�VRPHWLPHV�RQ�����SHUFHQW�EDVLV��DQG

& FKHFNLQJ�WDEXODWLRQ�FRQVLVWHQF\�

���� 6RPH�2UJDQL]DWLRQDO��2SHUDWLRQDO�DQG�7HFKQLFDO�3UREOHPV

7KH�IROORZLQJ�DUH�VRPH�RI�WKH�RUJDQL]DWLRQDO��RSHUDWLRQDO�DQG�WHFKQLFDO�SUREOHPV�RI�YDU\LQJ�GHJUHHV�RI

VHYHULW\�IDFHG�LQ�LPSOHPHQWLQJ�WKH�FHQVXV�RI�DJULFXOWXUH�LQ�WKH�$IULFDQ�UHJLRQ�

������ 2UJDQL]DWLRQDO�DQG�2SHUDWLRQDO�3UREOHPV

7LPLQJ�RI�WKH�FHQVXV���6RPH�FRXQWULHV�LQ�GURXJKW�SURQH�DUHDV�RI�$IULFD�KDYH�KDG�SUREOHPV�ZKHQ�WKH

UHIHUHQFH�SHULRG�IRU�WKH�FHQVXV�ZDV�D�GURXJKW�\HDU���,I�WKH�UHIHUHQFH�SHULRG�LV�D�GURXJKW�\HDU��LW�LV

GLIILFXOW�WR�FROOHFW�EHQFKPDUN�GDWD���7ZR�FRXQWULHV�VROYHG�WKH�SUREOHP�E\�FROOHFWLQJ�FHQVXV�GDWD�LQ�WZR

�FRQVHFXWLYH��DJULFXOWXUDO�VHDVRQV���7DQ]DQLD�UHSHDWHG�LWV�FHQVXV�LQ�WKH���������VHDVRQ�KDYLQJ�FDUULHG

RXW�WKH�FHQVXV�LQ����������D�GURXJKW�\HDU���=DPELD�VSUHDG�LWV���������FHQVXV�RYHU�WZR�DJULFXOWXUDO

VHDVRQV�RI�ZKLFK�RQH�����������ZDV�D�GURXJKW�\HDU��VR�LW�WRR�FRXOG�FROOHFW�EHQFKPDUN�GDWD�IURP�WKH

FHQVXV�SURJUDPPH�

+LJK�FRVW�DQG�FRPSOH[LW\���7KH�FHQVXV�LV�D�YHU\�H[SHQVLYH�DQG�FRPSOH[�RSHUDWLRQ���7KH�KLJK�FRVW�DQG

FRPSOH[LW\�DUH�GXH�WR�WKH�VXEVLVWHQFH�QDWXUH�RI�WKH�DJULFXOWXUH�VHFWRU�DQG�WKH�XQGHUGHYHORSHG

VRFLRHFRQRPLF�LQIUDVWUXFWXUH�LQ�PRVW�$IULFDQ�FRXQWULHV���)RU�WKHVH�UHDVRQV��WKH�FHQVXV�LV�XVXDOO\

FDUULHG�RXW�DW�LQWHUYDOV�RI����\HDUV�DQG�HYHQ�WKHQ�RQ�D�VDPSOH�EDVLV���7KHUH�DUH��KRZHYHU��D�QXPEHU�RI

FRXQWULHV�ZKLFK�FRXOG�RQO\�PDQDJH�WR�UHSHDW�WKH�FHQVXV�DIWHU����\HDUV�
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/LPLWHG�WHFKQLFDO�VNLOOV�DQG�H[SHULHQFH���7HFKQLFDO�VNLOOV�UHTXLUHG�WR�PDQDJH�DOO�DVSHFWV�RI�WKH�FHQVXV

SURJUDPPH�DUH�QRW�DOZD\V�DYDLODEOH���$UHDV�ZKHUH�H[SHUWLVH�KDV�EHHQ�ODFNLQJ�LQFOXGH�FHQVXV

PDQDJHPHQW��VDPSOLQJ�GHVLJQ��GDWD�SURFHVVLQJ��GDWD�DQDO\VLV�DQG�UHSRUWLQJ���:KHUH�WKLV�GHILFLHQF\�KDV

EHHQ�LGHQWLILHG�LQ�WLPH��WHFKQLFDO�DVVLVWDQFH�KDV�EHHQ�VRXJKW�IURP�LQWHUQDWLRQDO�RUJDQL]DWLRQV�

7KH�WLPH�LQWHUYDO�EHWZHHQ�FHQVXVHV�LV�VR�ORQJ�WKDW�H[SHULHQFH�IURP�WKH�SUHYLRXV�FHQVXV�LV�XVXDOO\�QRW

SORXJKHG�EDFN�LQWR�WKH�QHZ�FHQVXV�SURJUDPPH�EHFDXVH�LW�LV�HLWKHU�ORVW�RU�LWV�UHOHYDQFH�ZLOO�KDYH�EHHQ

HURGHG�E\�WKH�SDVVDJH�RI�WLPH�

(TXLSPHQW���,Q�PDQ\�FRXQWULHV��WKH�FHQVXV�SURJUDPPH�KDV�KDG�VWDUW�XS�SUREOHPV�FDXVHG�PDLQO\�E\

GHOD\V�LQ�SURFXUHPHQW�RI�HTXLSPHQW�IRU�WKH�FHQVXV���$OVR�LQ�VRPH�FRXQWULHV��LQDSSURSULDWH�HTXLSPHQW

KDV�EHHQ�ERXJKW��ZKLFK�LV�WRR�IUDJLOH�IRU�WKH�URXJK�ILHOG�FRQGLWLRQV�

8QUHOLDEOH�SRZHU�VXSSO\���6RPH�FRXQWULHV�H[SHULHQFHG�SUREOHPV�ZLWK�HOHFWULFLW\�VXSSO\�ZKLFK�KDV

DGYHUVHO\�DIIHFWHG�GDWD�SURFHVVLQJ�DFWLYLWLHV���6RPH�FRXQWULHV�VROYHG�WKLV�SUREOHP�E\�LQVWDOOLQJ�VWDQGE\

JHQHUDWRUV�

������ 7HFKQLFDO�3UREOHPV

7KH�PDLQ�WHFKQLFDO�SUREOHPV�IDFHG�UHODWH�WR�FRQVWUXFWLRQ�RI�VDPSOLQJ�IUDPHV�DV�ZHOO�DV�DUHD�DQG�\LHOG

PHDVXUHPHQW���7KH�IROORZLQJ�DUH�VRPH�RI�WKH�SUREOHPV�ZKLFK�KDYH�EHHQ�H[SHULHQFHG�

3UREOHPV�RI�FRQVWUXFWLQJ�VDPSOLQJ�IUDPHV�RI�368V���:KHUH�WKH�106�GRHV�QRW�H[LVW��IUDPHV�RI�368V

KDYH�KDG�WR�EH�FUHDWHG�XVLQJ�GDWD�IURP�WKH�PRVW�UHFHQW�SRSXODWLRQ�FHQVXV���,Q�D�QXPEHU�RI�FRXQWULHV�

KRZHYHU��WKH�DJULFXOWXUDO�FHQVXV�ZDV�FDUULHG�RXW�ORQJ�DIWHU�WKH�SRSXODWLRQ�FHQVXV���,Q�WKHVH�FDVHV�

DYDLODEOH�SRSXODWLRQ�FHQVXV�GDWD��H�J��VL]H�DQG�ERXQGDULHV�RI�($V��DUH�RXW�RI�GDWH�DQG�KDYH�WR�EH

XSGDWHG���7KLV�LV�QHLWKHU�HDV\�QRU�FKHDS�WR�GR�

3UREOHPV�RI�FRQVWUXFWLQJ�VDPSOLQJ�IUDPHV�RI�668V���7KH�PDLQ�SUREOHP�DVVRFLDWHG�ZLWK�FRQVWUXFWLRQ�RI

VDPSOLQJ�IUDPHV�RI�668V�LQFOXGH�DSSUHFLDWLRQ�DQG�DSSOLFDWLRQ�RI�WKH�FRQFHSW�RI�KRXVHKROG�DV�GLVWLQFW

IURP�WKH�FRQFHSW�RI�IDPLO\�ZLWK�ZKLFK�PRVW�SHRSOH��LQFOXGLQJ�ILHOG�VWDII��DUH�PRUH�IDPLOLDU�

6DPSOH�VHOHFWLRQ���,W�KDV�EHHQ�PHQWLRQHG�WKDW�WKH�VDPSOH�XVHG�LQ�WKH�FHQVXV�LV�XVXDOO\�D�KRXVHKROG�

EDVHG�PXOWL�VWDJH�GHVLJQ���7KH�HVWLPDWH�RI�WKH�SRSXODWLRQ�WRWDO�EDVHG�RQ�D�WZR�VWDJH�336�VDPSOH�GHVLJQ

LV�JLYHQ�E\�

Ø<
336




�

D
M
D

�

\
L

3
L

ZKHUH�D�LV�WKH�QXPEHU�RI�VHOHFWHG�368V��\L�LV�WKH�WRWDO�IRU�VWXG\�YDULDEOH�\��3L�LV�WKH�VHOHFWLRQ

SUREDELOLW\�RI�WKH�LWK�368���7KLV�HVWLPDWH�LV�SUHFLVH�LI�WKH�VWXG\�YDULDEOH�\�DQG�WKH�PHDVXUH�RI�VL]H�[�DUH

SURSRUWLRQDO���6R�WR�WKH�H[WHQW�WKDW�KRXVHKROG�QXPEHUV�XVHG�DV�PHDVXUHV�RI�VL]H�WR�VHOHFW�WKH�336

VDPSOH�DUH�SURSRUWLRQDO�WR�WKH�VWXG\�YDULDEOH��WKH�336�HVWLPDWHV�DUH�SUHFLVH���,W�LV��KRZHYHU��NQRZQ�WKDW

VRPH�LPSRUWDQW�DJULFXOWXUDO�YDULDEOHV�DUH�QRW�UHODWHG�WR�SRSXODWLRQ�QXPEHUV���6XFK�YDULDEOHV�LQFOXGH

OLYHVWRFN���,QGHHG�HVWLPDWHV�RI�OLYHVWRFN�QXPEHUV�LQ�FHQVXVHV�RI�DJULFXOWXUH�LQ�PDQ\�$IULFDQ�FRXQWULHV

DUH�QRW�HVWLPDWHG�ZLWK�D�KLJK�GHJUHH�RI�SUHFLVLRQ�DQG�DUH�RSHQ�WR�GLVSXWH�

0HDVXUHPHQW���$�QXPEHU�RI�PHDVXUHPHQW�SUREOHPV�KDYH�EHHQ�H[SHULHQFHG���7KHVH�LQFOXGH

DSSUR[LPDWLQJ�WKH�ILHOG�ZLWK�HTXLYDOHQW�SRO\JRQ��DUHD�PHDVXUHPHQW�LQ�FRPSOH[�FURSSLQJ�V\VWHPV�DQG

\LHOG�PHDVXUHPHQW�
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$UHD�PHDVXUHPHQW���7KH�TXDOLW\�RI�PHDVXUHPHQWV�RI�FURS�DUHDV�XVLQJ�WKH�)$2�UHFRPPHQGHG�PHWKRG

GHSHQGV�RQ�WZR�IDFWRUV�

& KRZ�ZHOO�WKH�´JLYH�DQG�WDNH�PHWKRGµ�KDV�EHHQ�DSSOLHG�WR�DSSUR[LPDWH�WKH�ILHOG�ZLWK�DQ

HTXLYDOHQW�SRO\JRQ��DQG

& KRZ�ZHOO�WKH�HTXLYDOHQW�SRO\JRQ�KDV�EHHQ�PHDVXUHG�DV�SHU�PDJQLWXGH�RI�WKH�HUURU�RI�FORVXUH�

8QIRUWXQDWHO\�WKH�ILUVW�IDFWRU�LV�QRW�HPSKDVL]HG�VXIILFLHQWO\�LQ�WKH�OLWHUDWXUH�RU�HYHQ�GXULQJ�WUDLQLQJ�RI

ILHOG�VWDII��VR�WKDW�WKH�LPSUHVVLRQ�LV�FUHDWHG�WKDW�D�ORZ�HUURU�RI�FORVXUH�PHDQV�WKDW�WKH�ILHOG�DUHD�KDV

EHHQ�ZHOO�PHDVXUHG���,W�LV�SRVVLEOH�WR�UHDOL]H�D�ORZ�HUURU�RI�FORVXUH�ZKHQ�WKH�DUHD�RI�WKH�ILHOG�KDV�EHHQ

EDGO\�PHDVXUHG���7KLV�KDSSHQV�LI�HQXPHUDWRUV�PHDVXUH�ZHOO�DQ�LQDSSURSULDWHO\�FRQVWUXFWHG�SRO\JRQ�

3UREOHPV�RI�DUHD�PHDVXUHPHQW�DUH�RIWHQ�FRPSRXQGHG�E\�WKH�FRPSOH[LW\�RI�FURSSLQJ�V\VWHPV�ZKLFK

RIWHQ�LQYROYH�PL[HG�FURSSLQJ��FRQWLQXRXV�SODQWLQJ�DQG�KDUYHVWLQJ��HWF���)RU�LQVWDQFH��PL[HG�FURSSLQJ�LV

D�FRPPRQ�IHDWXUH�RI�VXEVLVWHQFH�DJULFXOWXUH�LQ�PDQ\�$IULFDQ�FRXQWULHV���,Q�7DQ]DQLD��LW�ZDV�HVWLPDWHG

WKDW�RQ�DYHUDJH�����SHUFHQW�RI�DOO�SODQWHG�DUHD�LQ�WKH���������VHDVRQ�FRQVLVWHG�RI�PL[WXUHV���7KH

SUDFWLFH�RI�SODQWLQJ�FURSV�LQ�PL[WXUHV�PDNHV�LW�GLIILFXOW�WR�SURSHUO\�PHDVXUH�WKH�DUHD�XQGHU�FURSV�LQ�WKH

PL[WXUH��SDUWLFXODUO\�ZKHQ�WKHUH�DUH�QR�HVWDEOLVKHG�QRUPV�RU�LQIRUPDWLRQ�WR�DSSRUWLRQ�DUHD�WR

FRQVWLWXHQW�FURSV�LQ�PL[WXUHV���8VXDOO\��VXEMHFWLYH�PHWKRGV�DUH�XVHG�WR�DSSRUWLRQ�DUHD�XQGHU�PL[HG

FURSV�DQG�WKLV�GRHV�QRW�LQVSLUH�FRQILGHQFH�LQ�DUHD�HVWLPDWHV�

<LHOG�PHDVXUHPHQW���7KHUH�DUH�WHFKQLFDO�SUREOHPV�DVVRFLDWHG�ZLWK�SODFLQJ�RI�WKH�\LHOG�VXE�SORWV�LQ�FURS

SORWV���,Q�JHQHUDO��WKHUH�LV�LQKHUHQW�ELDV�LQ�SODFLQJ�\LHOG�VXE�SORWV�LQ�IDYRXU�RI�DUHDV�WRZDUGV�WKH�FHQWUH

RI�WKH�ILHOG��SORW��DQG�WKLV�SDUWO\�DFFRXQWV�IRU�WKH�RYHUHVWLPDWLRQ�WKDW�DFFRPSDQLHV�WKH�FURS�FXWWLQJ

PHWKRG���$�GHWDLOHG�UHYLHZ�RI�WKHVH�SUREOHPV�LV�JLYHQ�E\�6FRW�>����@�

���� 0DMRU�:HDNQHVVHV�RI�WKH�&HQVXV

7KH�IROORZLQJ�DUH�VRPH�RI�WKH�PDMRU�ZHDNQHVVHV�RI�FHQVXVHV�FDUULHG�RXW�LQ�$IULFD�

������ /DFN�RI�&RRUGLQDWLRQ�ZLWK�3RSXODWLRQ�&HQVXV

$V�SRLQWHG�RXW�HDUOLHU��FRRUGLQDWLRQ�EHWZHHQ�WKH�DJULFXOWXUDO�DQG�SRSXODWLRQ�FHQVXVHV�KDV�EHHQ�OLPLWHG

RU�QRQH[LVWHQW���7KLV�KDV�PDGH�WKH�DJULFXOWXUDO�FHQVXV�PRUH�H[SHQVLYH�DQG�GLIILFXOW�

������ 5HSRUWLQJ�DQG�'RFXPHQWDWLRQ

5HSRUWLQJ�DQG�GRFXPHQWDWLRQ�RI�ILHOG�H[SHULHQFHV�LV�XVXDOO\�QRW�GRQH�V\VWHPDWLFDOO\��LI�DW�DOO���:KLOH

VWDII�DUH�RIWHQ�UHTXLUHG�WR�QRWH�GRZQ�WKHLU�H[SHULHQFHV�DQG�WKH�SUREOHPV�WKH\�IDFH��WKH�UHSRUWV�DUH

HLWKHU�QRW�PDGH�DQG�ZKHUH�WKH\�DUH�PDGH�DUH�QRW�SURFHVVHG�DQG�FROODWHG�RU�FRQVROLGDWHG���:KDW�LV

PRUH��WKH�ILHOG�VWDII�DUH�XVXDOO\�QRW�JLYHQ�XQLIRUP�JXLGHOLQHV�DQG�IRUPDWV�IRU�GRFXPHQWLQJ�H[SHULHQFHV

DQG�SUREOHPV���$V�D�UHVXOW��GRFXPHQWDWLRQ�RI�H[SHULHQFHV�LV�XVXDOO\�XQVDWLVIDFWRU\�

������ /DUJH�1RQ�VDPSOLQJ�(UURUV

7KH�VFDOH�RI�WKH�RSHUDWLRQ�LV�VXFK�WKDW�PRUH�SHRSOH�DUH�HPSOR\HG�LQ�WKH�ILHOG�WKDQ�FDQ�EH�DGHTXDWHO\

WUDLQHG�DQG�VXSHUYLVHG���,Q�DGGLWLRQ��WKH�XQGHUGHYHORSHG�LQIUDVWUXFWXUH�PDNHV�WUDQVSRUW�DQG

FRPPXQLFDWLRQ�LQWR�DQG�RXW�RI�YLOODJHV�GLIILFXOW���2IWHQ�WKHUH�DUH�SUREOHPV�LQ�SURYLGLQJ�DFFXUDWH

UHVSRQVHV�RQ�LWHPV�VXFK�DV�SODQWHG�DUHD��FURS�SURGXFWLRQ��QXPEHU�RI�OLYHVWRFN�RZQHG��HWF���$OO�RI�WKHVH



��

KDYH�EHHQ�LGHQWLILHG�DV�VRXUFHV�RI�QRQ�VDPSOLQJ�HUURUV��ZKLFK�LQ�H[WUHPH�FDVHV�KDYH�EHHQ�VR�ODUJH�DV�WR

YLWLDWH�WKH�FHQVXV�UHVXOWV�

������ 'DWD�'LVDJJUHJDWLRQ

*HQHUDOO\��WKH�FHQVXV�JLYHV�UHVXOWV�DW�QDWLRQDO�DQG�UHJLRQDO�SURYLQFLDO�OHYHOV�RQO\���7KH�VL]H�RI�WKH

VDPSOH�XVHG�LV�XVXDOO\�QRW�ODUJH�HQRXJK�WR�SURYLGH�VPDOO�DUHD�VWDWLVWLFV�³�VXE�UHJLRQDO�HVWLPDWHV���7KH

QHHG�IRU�VPDOO�DUHD�VWDWLVWLFV��KRZHYHU��LV�EHFRPLQJ�JUHDWHU��ZLWK�VXE�UHJLRQDO�DGPLQLVWUDWLYH�XQLWV

EHFRPLQJ�WKH�IRFXV�IRU�GHYHORSPHQW�HIIRUWV�DV�PRUH�DQG�PRUH�JRYHUQPHQWV�LQ�$IULFD�GHFHQWUDOL]H

DGPLQLVWUDWLRQ��GHYROYLQJ�SODQQLQJ�DQG�UHODWHG�IXQFWLRQV�WR�WKHVH�OHYHOV�

������ 'LVVHPLQDWLRQ�RI�&HQVXV�5HVXOWV

$SDUW�IURP�SURGXFWLRQ�RI�FHQVXV�UHSRUWV��WKHUH�XVXDOO\�DUH�QR�FRPSUHKHQVLYH�SURJUDPPHV�WR

GLVVHPLQDWH�DQG�SURPRWH�WKH�XVH�RI�WKH�FHQVXV�GDWD�DQG�UHVXOWV���6XFK�SURJUDPPHV�DUH�HVVHQWLDO�WR

HQVXUH�WKDW�IXQGV�DUH�DSSURSULDWHO\�EXGJHWHG�IRU�FHQVXV�GLVVHPLQDWLRQ�DFWLYLWLHV�DQG�DOVR�WR�HQVXUH�WKDW

FHQVXV�GDWD�ZKLFK�DUH�FROOHFWHG�DW�KLJK�FRVW�WR�WKH�FRXQWU\�DUH�SXW�WR�RSWLPXP�XVH�

(QKDQFHG�GDWD�XVHU�SURGXFHU�FRRUGLQDWLRQ�DQG�GHYHORSPHQW�RI�RQ�OLQH�FRPSXWHUL]HG�GDWDEDVHV�ZLOO�JR�D

ORQJ�ZD\�LQ�SURPRWLQJ�WKH�XVH�RI�FHQVXV�DQG�RWKHU�DJULFXOWXUDO�GDWD�LQ�$IULFD�

�� )XWXUH�2XWORRN

)URP�WKH�IRUHJRLQJ��LW�LV�FOHDU�WKDW�WKH�FHQVXV�RI�DJULFXOWXUH�SURJUDPPH�KDV�QRW�EHHQ�WHUULEO\�VXFFHVVIXO

LQ�WKH�$IULFDQ�UHJLRQ�DQG�WKH�IXWXUH�RXWORRN�IRU�WKH�SURJUDPPH�LV�QRW�EULJKW���<HW��FHQVXV�OLNH�GDWD�DUH

LQ�UHDO�GHPDQG���$V�D�ZD\�IRUZDUG��LW�LV�SURSRVHG�WKDW�FRXQWULHV�LQ�WKH�UHJLRQ�HVWDEOLVK�D�FHQVXV

SURJUDPPH�WKDW�ZLOO�FROOHFW�ERWK�DJULFXOWXUDO�DQG�SRSXODWLRQ�GDWD��QRW�QHFHVVDULO\�LQ�RQH�ILHOG

RSHUDWLRQ���7KH�FHQVXV�SURJUDPPH�ZLOO��DPRQJ�RWKHU�WKLQJV��DOORZ�IRU�PD[LPXP�FRRUGLQDWLRQ�LQ

FROOHFWLRQ�DQG�KDQGOLQJ�RI�GDWD�RQ�SRSXODWLRQ�DQG�DJULFXOWXUH��PDNH�LW�HDVLHU�WR�VRXUFH�IXQGV�IRU

FROOHFWLQJ�DJULFXOWXUDO�GDWD��DQG�SURYLGH�VRPH�VPDOO�DUHD�VWDWLVWLFV���+RZHYHU��DV�D�VWRSJDS�PHDVXUH��LW

LV�SURSRVHG�WKDW�WKH�VFRSH�RI�WKH�FXUUHQW�DJULFXOWXUDO�VXUYH\V�ZKLFK�PRVW�FRXQWULHV�DUH�FDUU\LQJ�RXW�RQ

DQ�DQQXDO�EDVLV�VKRXOG�EH�H[SDQGHG�WR�LQFOXGH�WKRVH�LQGLFDWRUV�ZKLFK�DUH�XVXDOO\�PRQLWRUHG�E\�WKH

FHQVXV�RI�DJULFXOWXUH�SURJUDPPH���&HQVXV�GDWD�LWHPV�FRXOG�EH�VXUYH\HG�HYHU\�WKUHH�RU�IRXU�\HDUV�

5HIHUHQFHV

%RWVZDQD��5HSXEOLF�RI���������������%RWVZDQD�$JULFXOWXUDO�&HQVXV�5HSRUW��'LYLVLRQ�RI�$JULFXOWXUDO�3ODQQLQJ�DQG�6WDWLVWLFV�

0LQLVWU\�RI�$JULFXOWXUH�DQG�&HQWUDO�6WDWLVWLFV�2IILFH��0LQLVWU\�RI�)LQDQFH�DQG�'HYHORSPHQW�3ODQQLQJ�

)$2����������)RRG�DQG�$JULFXOWXUDO�6WDWLVWLFV�LQ�WKH�&RQWH[W�RI�D�1DWLRQDO�,QIRUPDWLRQ�6\VWHP��)$2�6WDWLVWLFDO�'HYHORSPHQW

6HULHV����5RPH�

)$2����������3URJUDPPH�IRU�WKH������:RUOG�&HQVXV�RI�$JULFXOWXUH��5RPH�

.LUHJ\HUD��%�����������´'DWD�1HHGV�$VVHVVPHQW�IRU�$JULFXOWXUDO�'HYHORSPHQW�LQ�7DQ]DQLD�µ�&RQVXOWDQF\�5HSRUW��0LQLVWU\�RI

$JULFXOWXUH�DQG�&RRSHUDWLYHV��'DU�HV�6DODDP�

3ORDWH��'�����������´$�5HYLHZ�RI�0HWKRGV�IRU�0HDVXULQJ�&URS�3URGXFWLRQ�IURP�6PDOOKROGHU�3URGXFHUV�µ�([SO��$JULFXOWXUH�

9ROXPH����

6FRW��&�����������´([SHULPHQWV�RQ�(VWLPDWLRQ�RI�$JULFXOWXUDO�3URGXFWLRQ�LQ�$IULFD�µ�3URFHHGLQJV�RI�WKH���WK�6HVVLRQ�RI�WKH

,QWHUQDWLRQDO�6WDWLVWLFDO�,QVWLWXWH��3DULV�
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7DQ]DQLD��5HSXEOLF�RI������������������1DWLRQDO�6DPSOH�&HQVXV�RI�$JULFXOWXUH��9ROXPH�,��0HWKRGRORJ\�5HSRUW��6WDWLVWLFV�8QLW�

0LQLVWU\�RI�$JULFXOWXUH�DQG�&HQWUDO�%XUHDX�RI�6WDWLVWLFV��3ODQQLQJ�&RPPLVVLRQ��'DU�HV�6DODDP�

7DQ]DQLD��5HSXEOLF�RI������������������1DWLRQDO�6DPSOH�&HQVXV�RI�$JULFXOWXUH��9ROXPH�,,��6WDWLVWLFV�8QLW��0LQLVWU\�RI

$JULFXOWXUH�DQG�&HQWUDO�%XUHDX�RI�6WDWLVWLFV��3ODQQLQJ�&RPPLVVLRQ��'DU�HV�6DODDP�

8QLWHG�1DWLRQV����������+RXVHKROG�6XUYH\V�RI�$JULFXOWXUH�LQ�$IULFD��D�0HWKRGRORJLFDO�6WXG\��1HZ�<RUN

=DPELD��5HSXEOLF�RI����������7KH�1DWLRQDO�&HQVXV�RI�$JULFXOWXUH������������3DUW�,���&HQVXV�5HSRUW��&HQWUDO�6WDWLVWLFDO�2IILFH�

/XVDND�/XVDND�


