
��

$JULFXOWXUDO�&HQVXV�DQG�,PSURYHPHQW�RI�5XUDO�6WDWLVWLFV�LQ�&KLQD

=KX�;LDQJGRQJ

)RRG�DQG�$JULFXOWXUDO�6WDWLVWLFV�&HQWHU��6WDWH�6WDWLVWLFDO�%XUHDX��3HRSOH·V�5HSXEOLF�RI�&KLQD

$%675$&7���7KLV�SDSHU�SURYLGHV�WKH�IRUPDWLRQ�DQG�FKDUDFWHULVWLFV�RI�WKH�WUDGLWLRQDO�UXUDO�VWDWLVWLFDO�V\VWHP�LQ�&KLQD��WKHQ

VXPPDUL]HV�WKH�SUHSDUDWLRQV�DQG�SUDFWLFH�RI�WKH�DJULFXOWXUDO�FHQVXV��GHVFULEHV�VRPH�VKRUWFRPLQJV�H[LVWLQJ�LQ�WKH�UXUDO�VWDWLVWLFDO

V\VWHP�DQG�WKH�UHIRUPV�ZKLFK�KDYH�EHHQ�PDGH��DQG�SRLQWV�RXW�WKH�GLUHFWLRQ�RI�IXUWKHU�UHIRUPV���)LQDOO\��WKH�DSSOLFDWLRQ�DQG

FRPELQDWLRQ�RI�YDULRXV�VXUYH\�PHWKRGV�LQ�RUGHU�WR�LPSURYH�WKH�UXUDO�VWDWLVWLFV�LQ�&KLQD�LV�GLVFXVVHG�

5XUDO�SURGXFWLYH�IRUFHV�KDYH�EHHQ�JUHDWO\�OLEHUDWHG�DQG�GHYHORSHG�ZLWK�WKH�SUDFWLFH�RI�UHIRUP�DQG�RSHQ�GRRU�SROLFLHV�LQ�&KLQD���,W

HQDEOHV�WKH�UXUDO�FRPPXQLW\�DQG�HFRQRP\�WR�XQGHUJR�DQ�LQ�GHSWK�DQG�KLVWRULFDO�FKDQJH��VR�WKH�UXUDO�VWDWLVWLFV�V\VWHP�IDFHV�PRUH

DQG�PRUH�FKDOOHQJHV�DQG�XUJHQWO\�QHHGV�WR�EH�UHIRUPHG�DQG�LPSURYHG���7KH�VXFFHVV�RI�WKH�ILUVW�1DWLRQDO�$JULFXOWXUDO�&HQVXV

FRQGXFWHG�LQ������KDV�SURYLGHG�D�JRRG�FKDQFH�IRU�IXUWKHU�LPSURYLQJ�WKH�UXUDO�VWDWLVWLFV�LQ�&KLQD�

�� &KLQD·V�5XUDO�6WDWLVWLFDO�6XUYH\�6\VWHP

7KH�FXUUHQW�UXUDO�VWDWLVWLFDO�VXUYH\�V\VWHP��L�H��WKH�FRPSOHWH�UHSRUWLQJ�V\VWHP�DVVLVWHG�E\�DG�KRF�

W\SLFDO�DQG�VDPSOH�VXUYH\V��ZDV�HVWDEOLVKHG�DQG�GHYHORSHG�VWHS�E\�VWHS�LQ�RUGHU�WR�PHHW�WKH�GHPDQGV�RI

WKH�SODQQHG�HFRQRP\�V\VWHP�SUDFWLFHG�LQ�&KLQD���6LQFH�WKH�UXUDO�KRXVHKROG�FRQWUDFW�UHVSRQVLELOLW\

V\VWHP�OLQNLQJ�WKH�RXWSXW�ZDV�DGRSWHG�LQ������LQ�&KLQD��WKH�RULJLQDO�UXUDO�VWDWLVWLFV�IRFXVLQJ�RQ�SURGXFW

HFRQRP\�LQ�WKH�SODQQHG�HFRQRPLF�V\VWHP�KDV�EHHQ�IDU�IURP�PHHWLQJ�WKH�GHPDQGV�RI�GHFLVLRQ�PDNLQJ�RI

JRYHUQPHQWV�DW�YDULRXV�OHYHOV�DQG�UHVHDUFK�RQ�UXUDO�GHYHORSPHQW�RI�FRPPRGLW\�HFRQRP\�E\�HFRQRPLF

DGPLQLVWUDWLRQV�DQG�VRFLDO�DQG�VFLHQWLILF�UHVHDUFK�LQVWLWXWLRQV���7KHUHIRUH��WKH�UXUDO�VWDWLVWLFV�KDYH�EHHQ

UHIRUPHG�LQ�WHUPV�RI�VXUYH\�PHWKRGRORJ\��VFRSH�DQG�RUJDQL]DWLRQ��HWF���DQG�JUDGXDOO\�IRUPHG�D�V\VWHP

ZLWK�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

& 7KH�VWDWLVWLFDO�VXUYH\V�FRYHU�DOO�WKH�DFWLYLWLHV�UHODWHG�ZLWK�UXUDO�HFRQRP\��FRPPXQLW\��VFLHQFH�DQG

WHFKQRORJ\��RI�ZKLFK�WKH�UXUDO�VRFLDO�HFRQRP\�LV�WKH�EDVLV���,W�LQFOXGHV�QRW�RQO\�DJULFXOWXUDO��FURS

SODQWLQJ��HFRQRP\��EXW�DOVR�HFRQRPLF�DFWLYLWLHV�LQ�VHFRQGDU\�DQG�WHUWLDU\�LQGXVWULHV�LQ�UXUDO�DUHDV��

,W�FDQ�EDVLFDOO\�UHIOHFW�WKH�UXUDO�VRFLRHFRQRPLF�GHYHORSPHQW�DIWHU�WKH�UHIRUP�RI�WKH�UXUDO�HFRQRPLF

V\VWHP���7KH�WUDQVLWLRQ�IURP�WKH�DJULFXOWXUDO��FURS�SODQWLQJ��LQGLFDWRU�V\VWHP�SUHYDLOHG�EHIRUH�WKH

UHIRUP�RI�UXUDO�HFRQRPLF�V\VWHP�WR�WKH�QHZ�LQGLFDWRU�V\VWHP�IRU�UXUDO�VRFLDO�DQG�HFRQRPLF

VWDWLVWLFV�

& 7KH�FRPELQDWLRQ�RI�VDPSOH�VXUYH\V�ZLWK�WKH�UHSRUWLQJ�V\VWHP�LV�WKH�EDVLF�PHWKRGRORJ\��DVVLVWHG�E\

WKH�DG�KRF�DQG�W\SLFDO�VXUYH\V���7KH�ILHOGV�XVLQJ�VDPSOH�VXUYH\V�DUH�PRUH�DQG�PRUH�H[SDQGHG�DQG

WKH�UROH�RI�VDPSOH�VXUYH\V�DUH�EHFRPLQJ�PXFK�PRUH�LPSRUWDQW���7KH�DQQXDO�FRPSOHWH�UHSRUWLQJ

V\VWHP�VWLOO�H[LVWV�EXW�LWV�UROH�LV�EHFRPLQJ�OHVV�DQG�OHVV�LPSRUWDQW��DQG�PXFK�LQIRUPDWLRQ�FROOHFWHG

E\�WKH�FRPSOHWH�UHSRUWLQJ�V\VWHP�LV�UHSODFHG�E\�WKDW�IURP�WKH�VDPSOH�VXUYH\V�

& 7KH�EDVLF�VWDWLVWLFDO�RUJDQL]DWLRQDO�V\VWHP�LV�FRPSRVHG�RI�WKH�JRYHUQPHQWDO�LQWHJUDWHG�VWDWLVWLFDO

RIILFHV�DGPLQLVWUDWHG�DW�YDULRXV�OHYHOV��WKH�VSHFLDOL]HG�VWDWLVWLFDO�RUJDQL]DWLRQV�ZLWKLQ�GLIIHUHQW

GHSDUWPHQWV��DQG�WKH�WRS�WR�ERWWRP�VXUYH\�V\VWHP���$OO�WKHVH�VWDWLVWLFDO�RUJDQL]DWLRQV�KDYH�WKHLU

RZQ�VWDWLVWLFDO�FKDQQHOV�DQG�IRUP�WKHLU�RZQ�V\VWHP�
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�� 7KH�$JULFXOWXUDO�&HQVXV

5XUDO�VWDWLVWLFV�LQ�&KLQD�KDYH�DGRSWHG�WKH�FRPSOHWH�UHSRUWLQJ�V\VWHP�VLQFH�WKH�IRXQGLQJ�RI�WKH�3HRSOH·V

5HSXEOLF�RI�&KLQD��35&����)URP�WKH�����V��&KLQD�EHJDQ�WR�SUHSDUH�LWV�DJULFXOWXUDO�FHQVXV���6RPH

VHQLRU�DQG�PLGGOH�UDQNLQJ�UXUDO�VWDWLVWLFDO�OHDGHUV�UHFHLYHG�D�WUDLQLQJ�FRXUVH�RQ�DJULFXOWXUDO�FHQVXV

NQRZOHGJH�ZLWK�WKH�KHOS�RI�81�)$2�LQ��������7KHQ��66%�VHW�XS�DQ�RUJDQL]DWLRQ�DQG�UHFUXLWHG�VRPH

VWDII�PHPEHUV�WR�VWDUW�DJULFXOWXUDO�FHQVXV�UHVHDUFK���7KH�)RRG�DQG�$JULFXOWXUDO�6WDWLVWLFV�&HQWUH

�)$6&��ZDV�VHW�XS�LQ������DVVLVWHG�E\�WKH�,WDOLDQ�JRYHUQPHQW�DQG�81�)$2���,W�FDUULHG�RXW�DQ

H[WHQVLYH�DQG�IUXLWIXO�UHVHDUFK�RQ�FHQVXV�VWUDWHJ\�DQG�PHWKRGRORJ\�DQG�GLG�TXLWH�D�ORW�RI�IXQGDPHQWDO

ZRUN�DV�LQFOXGHG�LQ�WKH�IROORZLQJ�DVSHFWV�

& /HDUQLQJ�LQWHUQDWLRQDO�H[SHULHQFHV�DQG�WUDLQLQJ�D�ODUJH�QXPEHU�RI�DJULFXOWXUDO�VWDWLVWLFLDQV���)$6&

HGLWHG�DQG�WUDQVODWHG�QHDUO\����ERRNV�DQG�EHJDQ�WR�LQWURGXFH�DQG�GLVVHPLQDWH�LQWHUQDWLRQDO

DJULFXOWXUDO�FHQVXV�H[SHULHQFHV���0DQ\�LQWHUQDWLRQDO�VHPLQDUV�RQ�DJULFXOWXUDO�FHQVXV�ZHUH�KHOG�LQ

%HLMLQJ���$�ODUJH�QXPEHU�RI�WHFKQLFLDQV�DQG�DGPLQLVWUDWRUV�ZHUH�VHOHFWHG�WR�JR�DEURDG�WR�OHDUQ�DQG

VWXG\�FHQVXV�PHWKRGV�DQG�H[SHULHQFHV���,Q�WKH�ODVW�GHFDGH��PRUH�WKDQ�����VSHFLDOLVWV�LQ�WKH�ILHOG�RI

DJULFXOWXUDO�FHQVXV�GHVLJQLQJ�DQG�DGPLQLVWUDWLRQ�ZHUH�WUDLQHG�DEURDG���$OO�WKHVH�DFWLYLWLHV�HQDEOHG

XV�WR�OHDUQ�DERXW�XS�WR�GDWH�ZRUOG�DJULFXOWXUDO�FHQVXV�H[SHULHQFH�LQ�D�V\VWHPDWLF�ZD\�DQG�PDGH�D

VXIILFLHQW�SUHSDUDWLRQ�IRU�GHILQLQJ�WKH�DJULFXOWXUDO�FHQVXV�VWUDWHJ\��GHVLJQLQJ�WKH�FHQVXV�SURJUDPPH

DQG�LPSOHPHQWLQJ�WKH�FHQVXV�DFWLYLWLHV�

& ,Q�GHSWK�XQGHUVWDQGLQJ�DQG�VWXG\LQJ�WKH�UHDOLW\�RI�&KLQD�DQG�WKH�GLIIHUHQFH�DPRQJ�UHJLRQV��DQG

ZLGHO\�FROOHFWLQJ�FRPPHQWV�IURP�DJULFXOWXUDO�GDWD�XVHUV���'XULQJ�WKH�SHULRG�RI�GHVLJQLQJ�WKH

SURJUDPPH�IRU�WKH�DJULFXOWXUDO�FHQVXV�LQ�&KLQD��QHHGV�RI�FHQVXV�GDWD�KDYH�EHHQ�VROLFLWHG�IURP�WKH

OHDGHUV�RI�WKH�UHODWHG�GHSDUWPHQWV�RI�WKH�6WDWH�&RXQFLO��DOO�SURYLQFHV��SDUW�RI�SUHIHFWXUHV��FLWLHV��DQG

FRXQWLHV��DQG�FRPPHQWV�IURP�WKH�UHVHDUFK�LQVWLWXWLRQV�RI�UXUDO�GHYHORSPHQW�DQG�SROLF\�KDYH�EHHQ

FROOHFWHG�

& 3URYLGLQJ�KDUGZDUH�IRU�WKH�SLORW�FHQVXV�DQG�WKH�WUDLQLQJ�RI�WKH�FHQVXV�VWDII�PHPEHUV���$�ORW�RI

HTXLSPHQW�DQG�PDWHULDOV��VXFK�DV�FRPSXWHUV��WUDQVSRUWDWLRQ�YHKLFOHV��ILHOG�PHDVXUHPHQW�DQG�DXGLR�

YLVXDO�LQVWUXPHQWV��KDYH�EHHQ�SURYLGHG�E\�WKH�SURMHFW�RQ�DJULFXOWXUDO�FHQVXV�VXSSRUWHG�E\�81�)$2

DQG�WKH�,WDOLDQ�*RYHUQPHQW���7KLV�HTXLSPHQW�HQVXUHV�WKH�VPRRWK�GHYHORSPHQW�RI�DOO�WKH�SUHSDUDWRU\

DFWLYLWLHV�DQG�FHQVXV�LPSOHPHQWDWLRQ��LQFOXGLQJ�UHVHDUFK�RQ�VWUDWHJ\�RI�DJULFXOWXUDO�FHQVXV�DQG

PHWKRGRORJ\�

& &RQGXFWLQJ�SLORW�FHQVXVHV���,Q�RUGHU�WR�ZHOO�VWXG\�FHQVXV�PHWKRGRORJ\��ZH�KDYH�XQGHUWDNHQ�VHYHUDO

URXQGV�RI�SLORW�DJULFXOWXUDO�FHQVXVHV��VXFK�DV�WKH�SLORW�FHQVXV�LQ�:HL[LDQ�FRXQW\��+HEHL�SURYLQFH�

WKH�FHQVXVHV�LQ����FRXQWLHV�RI����SURYLQFHV�LQ�WKH�ILUVW�KDOI�\HDU�RI������DQG�WKH������=KRQJVKDQ

FLW\�SLORW�FHQVXV�LQ�*XDQJGRQJ�SURYLQFH�

7KH�DERYH�PHQWLRQHG�SUHSDUDWRU\�ZRUN�KDV�ODLG�D�VROLG�IRXQGDWLRQ�IRU�FRQGXFWLQJ�WKH�ILUVW�QDWLRQDO

DJULFXOWXUDO�FHQVXV���,Q�2FWREHU�����������D�GHFUHH�ZDV�SURPXOJDWHG�E\�WKH�6WDWH�&RXQFLO�RI�35&��LQ

ZKLFK�WKH�ILUVW�QDWLRQDO�DJULFXOWXUDO�FHQVXV�ZDV�GHFLGHG�WR�EH�FRQGXFWHG�LQ��������7KH�SURORJXH�RI�WKH

DJULFXOWXUDO�FHQVXV�ZDV�RSHQHG�

7KH�REMHFWLYHV�RI�WKH�ILUVW�QDWLRQDO�DJULFXOWXUDO�FHQVXV�LQ�&KLQD�ZHUH�����WR�XQGHUVWDQG�WKH�EDVLF

UHVRXUFHV�RI�DJULFXOWXUH�DQG�UXUDO�DUHDV�WR�SURYLGH�DFFXUDWH�LQIRUPDWLRQ�IRU�GHFLVLRQ�PDNHUV��DQG����WR

SURYLGH�EDVLF�LQIRUPDWLRQ�WR�VHW�XS�D�QHZ�V\VWHP�IRU�UXUDO�VWDWLVWLFV�
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7R�PHHW�WKH�DERYH�REMHFWLYHV��WKH�IROORZLQJ�UXUDO�EDVLF�LQIRUPDWLRQ�ZDV�FROOHFWHG�LQ�WKH�ILUVW�QDWLRQDO

DJULFXOWXUDO�FHQVXV�LQ�&KLQD�

& QXPEHU��VL]H�DQG�VWUXFWXUH�RI�DJULFXOWXUDO�KROGLQJV�

& ODQG�GLVWULEXWLRQ�DQG�XWLOL]DWLRQ��LQFOXGLQJ�FXOWLYDWHG�ODQG�DQG�JDUGHQ�SORW��HWF���

& QXPEHU��VWUXFWXUH�DQG�PLJUDWLRQ�RI�DFWXDO�UXUDO�ODERUV�

& DPRXQW��VWUXFWXUH�DQG�XWLOL]DWLRQ�RI�DJULFXOWXUDO�IL[HG�DVVHWV��DQG

& HFRQRPLF�GHYHORSPHQW�RI�UXUDO�RUJDQLF�WRZQV�

7KH�FHQVXV�REMHFWV�ZHUH�DOO�WKH�DJULFXOWXUDO�KROGLQJV��UXUDO�KRXVHKROGV��WRZQVKLS�DQG�WRZQ�HQWHUSULVHV�

DGPLQLVWUDWLYH�YLOODJHV�DQG�WRZQV�DQG�WRZQVKLSV�ZLWKLQ�WKH�ZKROH�QDWLRQ���7KH�TXHVWLRQQDLUHV�IRU

DJULFXOWXUDO�FHQVXV�LQFOXGHG����VHFWLRQV�DQG�����LWHPV��ZKLFK�FRXOG�EH�GLYLGHG�LQWR�VL[�TXHVWLRQQDLUHV�

VXFK�DV�D�TXHVWLRQQDLUH�IRU�UXUDO�KRXVHKROG�KROGLQJV��D�TXHVWLRQQDLUH�IRU�QRQ�KRXVHKROG�KROGLQJV��D

TXHVWLRQQDLUH�IRU�DGPLQLVWUDWLYH�YLOODJHV��D�TXHVWLRQQDLUH�IRU�WRZQVKLSV�DQG�WRZQV��D�FDUG�IRU�QRQ�

DJULFXOWXUDO�HQWHUSULVHV�DQG�D�FDUG�IRU�DJULFXOWXUDO�ODQG�

7KH�QDWLRQDO�FHQVXV�RI�DJULFXOWXUH�ZDV�FDUULHG�RXW�XQGHU�WKH�OHDGHUVKLS�RI�WKH�6WDWH�&RXQFLO�DQG�YDULRXV

OHYHOV�RI�ORFDO�JRYHUQPHQWV���7KH�OHDGLQJ�RUJDQV�DQG�WKHLU�RIILFHV�ZHUH�VHW�XS�XQGHU�WKH�6WDWH�&RXQFLO�

SURYLQFLDO��SUHIHFWXUH�DQG�FRXQW\�JRYHUQPHQWV���,Q�WKH�WRZQVKLS�DQG�WRZQ�JRYHUQPHQWV��WKH�FHQVXV

RIILFHV�ZHUH�VHW�XS���,Q�WKH�YLOODJH�ERDUGV��WKH�DJULFXOWXUDO�FHQVXV�JURXSV�ZHUH�VHW�XS���$OO�WKHVH

RUJDQL]DWLRQV�ZHUH�UHVSRQVLEOH�IRU�RUJDQL]DWLRQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�DJULFXOWXUDO�FHQVXV�

7KH�WLPH�UHIHUHQFH�IRU�SRLQW�LWHPV�ZDV�]HUR�KRXU�RI�-DQXDU\����������DQG�WKH�WLPH�UHIHUHQFH�IRU�SHULRG

LWHPV�ZDV�IURP�-DQXDU\���WR�'HFHPEHU������������7KH�FHQVXV�ZDV�JHQHUDOO\�FRQGXFWHG�E\�HQXPHUDWRUV

WR�LQWHUYLHZ�GLUHFWO\�HDFK�DJULFXOWXUDO�KROGLQJ�DQG�ILOO�WKH�TXHVWLRQQDLUH�LWHP�E\�LWHP���)LHOG

HQXPHUDWLRQ�ZDV�FDUULHG�RXW�DFFRUGLQJ�WR�HQXPHUDWLRQ�GLVWULFWV�DQG�VXEGLVWULFWV���*HQHUDOO\��RQH

HQXPHUDWLRQ�GLVWULFW�UHIHUUHG�WR�DQ�DUHD�XQGHU�D�YLOODJH�ERDUG·V�MXULVGLFWLRQ�ZLWK�RQH�VXSHUYLVRU���2QH

VXEGLVWULFW�UHIHUUHG�WR�DQ�DUHD�XQGHU�D�YLOODJH�JURXS·V�MXULVGLFWLRQ�ZLWK�DQ�HQXPHUDWRU���,Q

-DQXDU\�������WKH�ILHOG�HQXPHUDWLRQ�VWDUWHG�DW�WKH�VDPH�WLPH�LQ�ZKROH�FRXQWU\��DQG�LQYROYHG�PRUH�WKDQ

�����WKRXVDQG�FHQVXV�VWDII�PHPEHUV������PLOOLRQ�UXUDO�KRXVHKROGV������WKRXVDQG�DGPLQLVWUDWLYH

YLOODJHV�����WKRXVDQG�WRZQV�DQG�WRZQVKLSV��������WKRXVDQG�WRZQ�DQG�WRZQVKLS�HQWHUSULVHV���7KH�FDUG

IRU�DJULFXOWXUDO�ODQG�ZDV�ILOOHG�RXW�E\�WKH�FHQVXV�RIILFHV�DQG�WKH�ODQG�DGPLQLVWUDWLRQ�RIILFHV�DW�WKH

FRXQW\�DQG�WRZQVKLS�OHYHOV���7KH�ILHOG�HQXPHUDWLRQ�DQG�TXDOLW\�FKHFN�ZHUH�FRPSOHWHG�EHIRUH

-DQXDU\����������

7KH�SRVW�HQXPHUDWLRQ�VXUYH\��3(6��ZDV�FRQGXFWHG�VWULFWO\�DFFRUGLQJ�WR�WKH�PHWKRGV�VWLSXODWHG�E\�WKH

QDWLRQDO�FHQVXV�RIILFH���$OO�WKH�VDPSOHV�LQ�3(6�ZHUH�HQXPHUDWHG��DQG�WDEXODWHG�LQ�RUGHU�WR�HYDOXDWH�WKH

TXDOLW\�RI�WKH�FHQVXV���3RVW�HQXPHUDWLRQ�ZDV�FRPSOHWHG�E\�0DUFK���������

,Q�RUGHU�WR�LVVXH�WKH�UHVXOWV�RI�WKH�FHQVXV�DV�VRRQ�DV�SRVVLEOH��WKH�QDWLRQDO�FHQVXV�RIILFH�VHOHFWHG���

LQGLFDWRUV�IRU�PDQXDO�WDEXODWLRQ��DQG�DOO�WKH�LWHPV�ZHUH�HQWHUHG�E\�WKH�2SWLFDO�&KDUDFWHU�5HFRJQLWLRQ

�2&5��WHFKQLTXHV�DQG�WDEXODWHG�E\�FRPSXWHUV���$OO�WKH�GDWD�SURFHVVLQJ�ZRUN�ZLOO�EH�ILQLVKHG�LQ������DV

VFKHGXOHG�

$FFRUGLQJ�WR�WKH�PDQXDO�WDEXODWLRQ�UHVXOWV�DQG�ZKDW�ZH�NQRZ��WKH�EDVLF�UHVRXUFHV�RI�DJULFXOWXUH�DQG

UXUDO�HFRQRP\�KDYH�EHHQ�FODULILHG��D�ODUJH�DPRXQW�RI�VFLHQWLILF��UHOLDEOH�DQG�YDOXDEOH�EDVLF�LQIRUPDWLRQ

KDV�EHHQ�FROOHFWHG��DQG�WKH�RSHUDWLRQ�RI�UXUDO�VRFLRHFRQRP\�KDV�EHHQ�IXUWKHU�XQGHUVWRRG�LQ�WKH�ILUVW
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QDWLRQDO�DJULFXOWXUDO�FHQVXV�RI�&KLQD���,W�FRXOG�EH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�VL[�IRUPV�RI

LQIRUPDWLRQ�

& QXPEHU�DQG�VWUXFWXUH�RI�DJULFXOWXUDO�DQG�UXUDO�KROGLQJV�

& QXPEHU��TXDOLW\��LQGXVWULDO�DQG�JHRJUDSKLF�GLVWULEXWLRQ�RI�UXUDO�SHUVRQV�HQJDJHG�LQ�DJULFXOWXUH�

& DPRXQW�DQG�TXDOLW\�RI�PDLQ�DJULFXOWXUDO�PDFKLQHU\�DQG�HTXLSPHQW�

& DPRXQW��TXDOLW\�DQG�VWUXFWXUH�RI�FXOWLYDWHG�ODQG�

& UXUDO�FRPPXQLW\�HQYLURQPHQW�DQG�LQIUDVWUXFWXUH��DQG

& VFDOH�DQG�VRFLRHFRQRPLF�FRQGLWLRQV�RI�RUJDQLF�WRZQV�

,Q�RUGHU�WR�YHULI\�WKH�TXDOLW\�RI�WKH�FHQVXV�GDWD�DIWHU�WKH�ILHOG�HQXPHUDWLRQ��WKH�QDWLRQDO�DJULFXOWXUDO

FHQVXV�RIILFH�RUJDQL]HG�D�QDWLRQZLGH�SRVW�HQXPHUDWLRQ�VXUYH\��3(6��LQ�DFFRUGDQFH�ZLWK�SUHYDOHQW

LQWHUQDWLRQDO�PHWKRGV���8VLQJ�UDQGRP�VWDUW�SRLQW�ZLWK�V\VWHPDWLF�DQG�VWUDWLILHG�VDPSOH�VHOHFWLRQ�

����FRXQWLHV��FLWLHV�������VXEGLVWULFWV���������KRXVHKROG�KROGLQJV�ZHUH�VHOHFWHG���7KH�UHVXOW�RI�3(6

VKRZV�WKDW�WKH�HUURU�UDWHV�DUH�ZLWKLQ�WKH�FRQILGHQFH�LQWHUYDOV��DFFXUDWH�DQG�UHOLDEOH�

7KH�UHVXOWV�RI�PDQXDO�WDEXODWLRQ�RQ�WKH�ILUVW�DJULFXOWXUDO�FHQVXV�VKRZ�WKDW�GDWD�FROOHFWHG�E\�FXUUHQW

UXUDO�VWDWLVWLFV�LV�JHQHUDOO\�UHOLDEOH��EXW�VRPH�GLIIHUHQFHV�H[LVW�ZKHQ�FRPSDULQJ�FHQVXV�ZLWK�DQQXDO

VWDWLVWLFV���7KH�PDLQ�LWHPV�DUH��FXOWLYDWHG�ODQG��QRQ�DJULFXOWXUDO�HQWHUSULVHV��DJULFXOWXUDO�PDFKLQHU\��DQG

LQYHQWRU\�DQG�VDOHV�RI�FDWWOH��VKHHS�DQG�KRJV���7KH�UHDVRQV�RI�VXFK�GLIIHUHQFHV�DUH�

& WKH�VHQVLWLYLW\�RI�WKHVH�LWHPV���8QGHU�WKH�FRQGLWLRQ�RI�IRUFHIXO�WDUJHW�DGPLQLVWUDWLRQ��WKH�ORFDO

JRYHUQPHQWV�LQWHUIHUH�ZLWK�WKH�VWDWLVWLFDO�DQQXDO�UHSRUWV�DQG�FDXVH�WKH�RYHU�HVWLPDWLRQ�ZKLFK

IDYRUV�WKHLU�RZQ�ORFDO�LQWHUHVWV�

& WKH�ZHDNQHVV�DQG�EDFNZDUGQHVV�RI�VWDWLVWLFDO�WHFKQLTXHV���7KH�VRXUFHV�RI�PDQ\�LQIRUPDWLRQ

LWHPV�ZHUH�PLVVLQJ��VR�WKH�RQO\�ZD\�LV�WR�JXHVV�EDVHG�RQ�WKH�DYDLODEOH�LQIRUPDWLRQ��ZKLFK

QHJDWLYHO\�DIIHFWV�WKH�DFFXUDF\�RI�WKH�DQQXDO�VWDWLVWLFV�

& KLVWRULF�DQG�VRFLDO�UHDVRQV��ZKLFK�FDXVH�LQDFFXUDF\�RI�WKH�DQQXDO�VWDWLVWLFV�

7R�WKRVH�LWHPV�ZKLFK�KDYH�ODUJH�GLIIHUHQFHV�EHWZHHQ�FHQVXV�UHVXOWV�DQG�DQQXDO�VWDWLVWLFV��VRPH

PHDVXUHV�QHHG�WR�EH�WDNHQ�LQ�RUGHU�WR�UHFRQFLOH�FHQVXV�UHVXOWV�ZLWK�DQQXDO�VWDWLVWLFV���7KH�UHFRQFLOLDWLRQ

QHHGV�WR�IROORZ�WKH�IROORZLQJ�SULQFLSOHV�

& WR�WDNH�WKH�FHQVXV�UHVXOWV�DV�FULWHULD�WR�DGMXVW�WKH�DQQXDO�VWDWLVWLFV�

& WR�IRFXV�RQ�WKH�VWXG\�RI�WKH�LWHPV�ZLWK�ODUJH�GLIIHUHQFHV�DQG�VWURQJ�HIIHFWV�

& WR�EH�FDUHIXO�WR�DYRLG�FRQIXVLRQ�RQ�UHFRJQLWLRQ

& WR�RUJDQL]H�UHFRQFLOLDWLRQ�ZRUN�WR�HQVXUH�FRQVLVWHQF\�DW�DOO�OHYHOV�LQ�D�VFLHQWLILF�ZD\��DQG

& WR�UHIRUP�UHODWHG�DQQXDO�VWDWLVWLFDO�PHWKRGV�WR�DYRLG�UHFXUUHQFH�LQ�WKH�IXWXUH�



���

�� ,PSURYLQJ�WKH�5XUDO�6WDWLVWLFV�6\VWHP

��� &KDOOHQJHV

7KH�UHVXOWV�RI�WKH�DJULFXOWXUDO�FHQVXV�KDYH�VKRZQ�WKDW�WKH�SUHVHQW�UXUDO�VWDWLVWLFDO�V\VWHP�RI�&KLQD�SOD\V

DQ�LPSRUWDQW�UROH�LQ�DGPLQLVWUDWLRQ�DQG�GHFLVLRQ�PDNLQJ�IRU�WKH�ZKROH�QDWLRQDO�HFRQRP\�DQG�UXUDO

VRFLDO�HFRQRP\���,W�FDQQRW�EH�GHQLHG�WKDW�WKH�IROORZLQJ�FKDOOHQJHV�DUH�VWLOO�EHLQJ�IDFHG�

����� /DFN�RI�UHOLDEOH�LQIRUPDWLRQ�VRXUFH

7KH�FRPSOHWH�UHSRUWLQJ�V\VWHP�ZDV�VXLWDEOH�IRU�WKH�UXUDO�FRPPXQH�V\VWHP��ZKLFK�FRXOG�DFFXUDWHO\�DQG

WLPHO\�FROOHFW�GDWD�IURP�WKH�JUDVVURRWV�DJULFXOWXUDO�SURGXFWLRQ�WHDPV���$IWHU�UHIRUP�RI�WKH�UXUDO

HFRQRPLF�V\VWHP��GXH�WR�WKH�DGRSWLRQ�RI�WKH�KRXVHKROG�UHVSRQVLELOLW\�V\VWHP�OLQNHG�WR�WKH�RXWSXW��EDVLF

DJULFXOWXUDO�KROGLQJV�KDYH�LQFUHDVHG�IURP������WKRXVDQG�SURGXFWLRQ�WHDPV�WR�RYHU�����PLOOLRQ�UXUDO

KRXVHKROGV���7KH�GDWD�FROOHFWLRQ�XVLQJ�WKH�DQQXDO�UHSRUWLQJ�V\VWHP�KDV�ORVW�LWV�VWDWLVWLFDO�EDVLV���7KH

VWDWLVWLFDO�VWDII�LV�XQDEOH�WR�GLUHFWO\�FROOHFW�GDWD�IURP�DJULFXOWXUDO�KROGLQJV��VR�WKH�FRPSOHWH�DQQXDO

UHSRUWLQJ�LQIRUPDWLRQ�LV�EDVHG�RQ�HVWLPDWLRQ�DW�WKH�YLOODJH��DQG�HYHQ�WRZQVKLS��OHYHO���7KH�UHSRUWHG

LQIRUPDWLRQ�ODFNV�UHOLDEOH�VRXUFHV��VR�LWV�DFFXUDF\�LV�VHULRXVO\�DIIHFWHG�

����� ,QFRPSOHWH�DJULFXOWXUDO�VRFLRHFRQRPLF�GDWD

$IWHU�UHIRUP�RI�WKH�UXUDO�HFRQRPLF�V\VWHP��JUHDW�FKDQJHV�KDYH�WDNHQ�SODFH���7KH�VROH�SXEOLF�RZQHUVKLS

KDV�EHHQ�FKDQJHG�LQWR�YDULRXV�NLQGV�RI�RZQHUVKLS��VROH�LQGXVWU\�KDV�EHFRPH�GLYHUVLILHG��VHOI�VXIILFLHQW

DQG�VHPL�VHOI�VXIILFLHQW�HFRQRP\�KDV�EHHQ�WUDQVIRUPHG�WR�FRPPRGLW\�HFRQRP\��DQG�WUDGLWLRQDO

DJULFXOWXUH�LV�FKDQJLQJ�LQWR�PRGHUQ�DJULFXOWXUH���7KH�UXUDO�HFRQRPLF�DFWLYLWLHV�DUH�EHFRPLQJ�PRUH�DQG

PRUH�FRPSOLFDWHG��ZKLFK�UHTXLUHV�PRUH�DQG�PRUH�FRPSOHWH�VWDWLVWLFDO�LQIRUPDWLRQ��KRZHYHU��WKH

FRPSOHWH�UHSRUWLQJ�V\VWHP�FDQQRW�PHHW�WKH�FKDQJHV�DQG�FDQQRW�FROOHFW�PDQ\�LPSRUWDQW�GDWD��H�J�

FKDUDFWHULVWLFV�RI�DJULFXOWXUDO�KROGLQJV��FRPSOHWH�LQIRUPDWLRQ�DQG�GLVWULEXWLRQ�RQ�ODERU�IRUFH�

DJULFXOWXUDO�PDFKLQHU\�DQG�GLVWULEXWLRQ��PHGLXP�LQSXW��HWF���$OO�WKHVH�VHULRXVO\�DIIHFW�UXUDO�HFRQRPLF

PDQDJHPHQW�DQG�GHFLVLRQ�PDNLQJ�

����� 8QFRQWUROODEOH�LQWHUIHUHQFH�ZLWK�VWDWLVWLFDO�GDWD

$�IHDWXUH�RI�WKH�FRPSOHWH�UHSRUWLQJ�V\VWHP�LV�WKDW�WKH�VWDWLVWLFDO�GDWD�DUH�UHSRUWHG�E\�DGPLQLVWUDWLYH

GLYLVLRQV�DV�UHTXHVWHG�DW�KLJKHU�OHYHOV���6RPH�ILJXUHV�DUH�UHODWHG�WR�WKH�SHUIRUPDQFH�RI�WKH�OHDGHUV�

H�J��RXWSXW��IDPLO\�SODQQLQJ�LWHPV��VRZQ�DUHD��HWF���DQG�VRPH�RWKHU�ILJXUHV�DUH�UHODWHG�WR�VWDWH�WD[DWLRQ�

H�J��FXOWLYDWHG�ODQG�DQG�DJULFXOWXUDO�WD[DWLRQ���7KHUHIRUH��WKHVH�ILJXUHV�DUH�RIWHQ�LQWHUIHUHG�ZLWK�E\

DGPLQLVWUDWLRQV���,Q�SDUWLFXODU��IRU�VRPH�NH\�VWDWLVWLFDO�GDWD�LW�LV�GLIILFXOW�WR�DYRLG�WKH�LQIOXHQFH�E\�VRPH

OHDGHUV�RU�SHUVRQV�IRFXVLQJ�RQ�WKHLU�RZQ�UHJLRQDO�RU�GHSDUWPHQW�LQWHUHVWV�

����� 1R�UHOLDEOH�VDPSOLQJ�IUDPH�IRU�IXUWKHU�VDPSOH�VXUYH\V

$V�D�UHVXOW�RI�WKH�DERYH�PHQWLRQHG�SUREOHPV�LQ�WKH�FRPSOHWH�UHSRUWLQJ�V\VWHP��LW�LV�GLIILFXOW�WR�HQVXUH

WKH�FROOHFWLRQ�RI�DFFXUDWH�DQG�UHOLDEOH�VWDWLVWLFV��ZKLFK�FDXVHV�PDQ\�SUREOHPV�IRU�VDPSOH�VXUYH\V���7KH

UROH�RI�VDPSOH�VXUYH\V�LV�UHVWULFWHG�GXH�WR�VKRUWDJH�RI�VDPSOLQJ�IUDPHV��VR�WKH�VDPSOH�VXUYH\V�ZKLFK

VKRXOG�EH�XVHG�LQ�PDQ\�ILHOGV�FDQQRW�EH�XVHG�DQG�KDYH�WR�EH�UHSODFHG�E\�RWKHU�VXUYH\�PHWKRGV���'XH�WR

WKH�ODFN�RI�DFFXUDWH�DQG�V\VWHPDWLF��FRPSOHWH�UHSRUWLQJ�LQIRUPDWLRQ��WKH�FKRLFHV�RI�VDPSOLQJ�WHFKQLTXHV

DUH�DIIHFWHG���6RPH�RI�WKH�VDPSOH�VXUYH\V�FDQ�RQO\�FKRRVH�VRPH�FKDUDFWHULVWLFV�ZLWK�QR�RU�OLWWOH

UHODWLRQVKLS�ZLWK�VXUYH\�LWHPV�IRU�DUUDQJLQJ�WKH�VDPSOLQJ�XQLWV���7KXV��VRPH�FRPSDUDWLYHO\�DGYDQFHG



���

VDPSOLQJ�WHFKQLTXHV�VXFK�DV�V\VWHPDWLF�DQG�VWUDWLILHG�VDPSOLQJ�FDQQRW�EH�XVHG��ZKLFK�FDXVHV�ODUJH

VDPSOLQJ�HUURUV�

����� 0XOWLSOH�VWDWLVWLFDO�RUJDQL]DWLRQV

7KH�FXUUHQW�UXUDO�VWDWLVWLFDO�V\VWHP�LV�FRPSRVHG�RI�WKH�LQWHJUDWHG�VWDWLVWLFDO�GHSDUWPHQW��WKH�JHQHUDO

RUJDQL]DWLRQ�RI�UXUDO�VRFLRHFRQRPLF�VXUYH\�DQG�WKH�VWDWLVWLFDO�RIILFHV�LQ�YDULRXV�VSHFLDOL]HG�PLQLVWULHV

DQG�GHSDUWPHQWV���'XH�WR�WKHLU�VSHFLILF�IRUPDWV��WKHUH�DUH�ODUJH�GLIIHUHQFHV�LQ�DSSURDFK�DQG�PHWKRG�IRU

GDWD�FROOHFWLRQ���7KLV�FDXVHV�GXSOLFDWLRQ�LQ�GLIIHUHQW�GHSDUWPHQWV�DQG�SUHYHQWV�IXOO�XVH�RI�WKH�OLPLWHG

VWDWLVWLFDO�UHVRXUFHV�RQ�RQH�KDQG���,Q�SDUWLFXODU��VRPH�RI�WKH�UHSRUWLQJ�IRUPV�DUH�GXSOLFDWHG�ZLWK

FRPSOLFDWHG�LWHPV��ZKLFK�LQFUHDVHV�WKH�WDVNV�IRU�WKH�JUDVVURRWV�OHYHO�VWDWLVWLFDO�VWDII�PHPEHUV��LW�FDXVHV

WRR�PXFK�ORVV�RI�LQIRUPDWLRQ�DQG�WRR�PDQ\�FRQIOLFWV�EHWZHHQ�WKH�VWDWLVWLFV�FROOHFWHG�

��� 'HYHORSPHQWV

7KH�DERYH�VKRUWFRPLQJV�DURVH�D�ORQJ�WLPH�DJR�DQG�JUDGXDOO\�DFFXPXODWHG�DV�WKH�HFRQRPLF�V\VWHP

FRQWLQXHG�WR�FKDQJH���'XULQJ�WKLV�SHULRG��WKH�&KLQHVH�UXUDO�VWDWLVWLFDO�V\VWHP�ZDV�FKDQJHG�DQG

GHYHORSHG�WR�PHHW�WKH�QHZ�QHHGV�RI�WKH�HFRQRPLF�GHYHORSPHQW�

����� 3URPRWLRQ�RI�VDPSOH�VXUYH\�PHWKRGRORJ\

6LQFH�WKH�UXUDO�UHIRUP��VDPSOLQJ�VXUYH\V�DUH�ZLGHO\�XVHG�LQ�WKH�UXUDO�VRFLRHFRQRPLFDO�VWDWLVWLFDO�ZRUN��

$W�SUHVHQW��LQIRUPDWLRQ�VXFK�DV�UXUDO�KRXVHKROG�LQFRPH�DQG�H[SHQVHV��SURGXFWLRQ��FRQVXPSWLRQ��DQG

DFFXPXODWLRQ��JUDLQ�SURGXFWLRQ��XVHV�DQG�PLJUDWLRQ�RI�UXUDO�ODERU�IRUFHV��UXUDO�IL[HG�DVVHWV�DQG�UXUDO

WHUWLDU\�LQGXVWU\��LV�FROOHFWHG�LQ�D�XQLILHG�SURJUDP�IRU�DJULFXOWXUDO�VDPSOH�VXUYH\�

7KH�FXUUHQW�QDWLRQDO�UXUDO�VDPSOH�VXUYH\�QHWZRUN�LV�VHOHFWHG�LQ�D�ZD\�RI�EDODQFHG�V\VWHPDWLF�VDPSOH

ZLWK�PXOWLSOH�VWDJHV�DQG�UDQGRP�VWDUW���7DNLQJ�WKH�SURYLQFH�DV�D�SRSXODWLRQ��FRXQWLHV�DUH�VHOHFWHG

DFFRUGLQJ�WR�D�XQLILHG�SURJUDP���,Q�WRWDO������FRXQWLHV�DUH�VHOHFWHG���,Q�WKH�VHOHFWHG�FRXQWLHV������

DGPLQLVWUDWLYH�YLOODJHV�DUH�VHOHFWHG��DQG�WKHQ�DOWRJHWKHU��������UXUDO�KRXVHKROGV�DUH�VHOHFWHG�IRU

KRXVHKROG�VXUYH\V���,Q�WKH��������VHOHFWHG�DGPLQLVWUDWLYH�YLOODJHV��PRVW�RI�WKHP�DOVR�LQYROYHG�LQ

KRXVHKROG�VXUYH\V���D�FURS�\LHOG�VXUYH\�LV�FRQGXFWHG���,Q�RYHU������WRZQV��WRZQVKLSV���D�WRZQVKLS�DQG

YLOODJH�HFRQRPLF�VXUYH\�LV�XQGHUWDNHQ���,Q�RUGHU�WR�HQVXUH�WKH�VPRRWK�H[HFXWLRQ�RI�UXUDO�VXUYH\V��WKHUH

LV�D�*HQHUDO�2UJDQL]DWLRQ�RI�5XUDO�6RFLR�(FRQRPLF�6XUYH\��*256(6��ZKLFK�ZDV�VHW�XS�LQ�66%�LQ

�����DQG�DSSURYHG�E\�WKH�6WDWH�&RXQFLO���7KHUH�DUH�VXUYH\�WHDPV�LQ�DOO�WKH����SURYLQFHV��UHJLRQV�DQG

PXQLFLSDOLWLHV�����FLWLHV�ZLWK�GLUHFW�SODQQLQJ�E\�WKH�FHQWUDO�JRYHUQPHQW��DQG�����VHOHFWHG�FRXQWLHV�

DOWRJHWKHU�ZLWK������SHUPDQHQW�VWDII�PHPEHUV��DQG����WKRXVDQG�WHPSRUDU\�DVVLVWDQW�LQWHUYLHZHUV�

����� ,PSURYLQJ�FRPSOHWH�UHSRUWLQJ�IRUPV

7KH�FRPSOHWH�UHSRUWLQJ�IRUPV�XVHG�IRU�PDQ\�\HDUV�FRQVLVWHG�RI�WZR�SDUWV�³�DQQXDO�DQG�SHULRGLF

UHSRUWLQJ�IRUPV���,Q�UHFHQW�\HDUV��66%�DGRSWHG�D�QHZ�V\VWHP�ZLWK�D�VHW�RI�UXUDO�JUDVVURRWV�UHSRUWLQJ

IRUPV�ZKLFK�UHIOHFW�D�IXUWKHU�VWHS�LQ�RXU�VWDWLVWLFDO�UHIRUP��DV�WKH�SUHYLRXV�UHSRUWLQJ�IRUPV�RQO\�IRFXVHG

RQ�SURGXFW�HFRQRP\�ZKLFK�FRXOG�QRW�PHHW�WKH�GHPDQGV�RI�YDULRXV�JRYHUQPHQWV��VRFLDO�UHVHDUFK

LQVWLWXWLRQV�DQG�HFRQRPLF�DGPLQLVWUDWLRQV���7KH�QHZ�IRUPV�WDNH�WKH�DJULFXOWXUDO�VWDWLVWLFV�DV�WKHLU�IRFXV�

EXW�DUH�DOVR�LQYROYHG�ZLWK�WKH�VFRSH�RI�UXUDO�VRFLRHFRQRP\���7KH\�LQFOXGH�FRPPRGLW\�LWHPV�EXW�DOVR

SURGXFW�SULFHV��E\�ZKLFK�WKH�FRPPRGLW\�YDOXH�FDQ�EH�FDOFXODWHG���7KH�RYHUHVWLPDWLRQ�RI�VRPH�YDOXH

LWHPV��PDLQO\�DJULFXOWXUDO�JURVV�RXWSXW�YDOXH�DQG�JURVV�UXUDO�VRFLDO�RXWSXW�YDOXH��FDQ�EH�FRQWUROOHG�WR

VRPH�H[WHQW�



���

����� )XOO�XVH�RI�DG�KRF�DQG�W\SLFDO�VXUYH\V

,Q�DGGLWLRQ�WR�WKH�XVHV�RI�VDPSOH�VXUYH\V�DQG�FRPSOHWH�UHSRUWLQJ�IRUPV��WKH�GDWD�FROOHFWLRQ�IRU�UXUDO

VRFLRHFRQRP\��VRPHWLPHV�FRQVLVWLQJ�RI�DG�KRF�RU�W\SLFDO�VXUYH\V��FRXOG�EH�XVHG�LQ�SDUWV�RI�FRXQWLHV�

WRZQVKLSV�RU�UXUDO�KRXVHKROGV�ZLWK�VRPH�HPSKDVLV�RQ�GLIIHUHQW�FKDUDFWHULVWLFV�DFFRUGLQJ�WR�WKH�QHHGV�RI

UHVHDUFK�RQ�VRPH�VRFLRHFRQRPLF�LVVXHV���,Q�UHFHQW�\HDUV��D�VXUYH\�RQ�WRZQV�RU�WRZQVKLSV�ZLWK�DQ

RXWSXW�YDOXH�RI�RYHU�����PLOOLRQ�\XDQ��D�VXUYH\�RQ�IDUPHUV·�EXUGHQV��D�VXUYH\�RQ�LQWHQWLRQ�RI�FURS

SODQWLQJ��D�VXUYH\�RQ�GHPDQGV�RI�SURGXFWLRQ�DQG�OLYLQJ�PHDQV�E\�IDUPHUV��D�IROORZ�XS�VXUYH\�RQ�UXUDO

SROLFLHV��DQG�VR�RQ��ZHUH�FRQGXFWHG�LQ�WKLV�ZD\���7KHVH�GDWD�FROOHFWLRQ�PHWKRGV�WXUQ�RXW�WR�EH�UHDOO\

JRRG�LQ�SUDFWLFH�

��� )XUWKHU�,PSURYHPHQWV

1R�GRXEW��WKH�UHIRUP�PHDVXUHV�DUH�WLPHO\�DQG�SRVLWLYH��EXW�WKH\�FDQQRW�RYHUFRPH�WKH�PDOSUDFWLFH

H[LVWLQJ�LQ�SUHVHQW�UXUDO�VWDWLVWLFV�FRPSOHWHO\���7KH�UHVXOWV�IURP�WKH�DJULFXOWXUDO�FHQVXV�VKRZV�WKDW�WKH

UHIRUP�RI�WKH�DJULFXOWXUDO�HFRQRPLF�V\VWHP�LQ�&KLQD�FUHDWHV�D�VWURQJ�LPSDFW�RQ�WKH�DJULFXOWXUDO

VWDWLVWLFV���,Q�RUGHU�WR�WKRURXJKO\�UHIRUP�WKH�&KLQHVH�UXUDO�VWDWLVWLFV��LW�LV�QHFHVVDU\�WR�FKDQJH�RXU�IUDPH

RI�PLQG�DQG�DGRSW�D�QHZ�VWDWLVWLFDO�V\VWHP���7DNLQJ�WKH�SHULRGLF�FHQVXV�DV�D�EDVLV��WKH�FXUUHQW�VDPSOH

VXUYH\V�DUH�XVHG�DV�RXU�FRUH��DVVLVWHG�E\�VWDWLVWLFDO�UHSRUWLQJ�IRUPV��FRPELQHG�ZLWK�DG�KRF�DQG�W\SLFDO

VXUYH\V�DQG�VFLHQWLILF�LQIHUHQFHV�

����� (VWDEOLVKLQJ�DQ�DJULFXOWXUDO�FHQVXV�V\VWHP

$JULFXOWXUDO�FHQVXV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�VWDWLVWLFDO�PHWKRGV�LQ�WKH�FROOHFWLRQ�RI�UXUDO

VRFLRHFRQRPLF�LQIRUPDWLRQ��ZKLFK�FDQ�EH�XVHG�WR�XQGHUVWDQG�WKH�UHVRXUFHV�RI�DJULFXOWXUH�DQG�UXUDO

HFRQRP\���,W�LV�D�JRYHUQPHQW�VSRQVRUHG�DFWLYLW\�WR�FROOHFW�LQIRUPDWLRQ�IRU�PDFUR�GHFLVLRQ�PDNLQJ��

0RUHRYHU��LQ�WKH�LQWHJUDWHG�V\VWHP�IRU�IRRG�DQG�DJULFXOWXUDO�VWDWLVWLFV��DOO�WKH�PHWKRGV�IRU�DJULFXOWXUDO

GDWD�FROOHFWLRQ��VXFK�DV�FXUUHQW�VDPSOH�VXUYH\V�DQG�DG�KRF�VXUYH\V��PXVW�EH�EDVHG�RQ�WKH�IUDPHV

SUHSDUHG�IURP�WKH�FHQVXV�LQIRUPDWLRQ���7KHUHIRUH��WKH�DJULFXOWXUDO�FHQVXV�SOD\V�DQ�HVVHQWLDO�UROH�LQ�WKH

V\VWHP�RI�VWDWLVWLFDO�PHWKRGV���%DVHG�RQ�WKH�UXUDO�HFRQRPLF�GHYHORSPHQW�LQ�&KLQD��LW�ZDV�GHFLGHG�WR

FRQGXFW�WKH�ILUVW�QDWLRQDO�DJULFXOWXUDO�FHQVXV�LQ������DQG�WKH�FHQVXVHV�DUH�WR�EH�XQGHUWDNHQ�HYHU\�WHQ

\HDUV�LQ�WKH�IXWXUH���,W�LV�QHFHVVDU\�WR�IXOO\�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�WKH�DJULFXOWXUDO�FHQVXV�LQ

RUGHU�WR�VHW�XS�WKH�SHULRGLF�DJULFXOWXUDO�FHQVXV�V\VWHP�

����� 6WUHQJWKHQLQJ�WKH�SULQFLSDO�UROH�RI�WKH�VDPSOH�VXUYH\V

$IWHU�WKH�UHIRUPV�DQG�WKH�RSHQ�GRRU�SROLF\�ZHUH�DGRSWHG�LQ�&KLQD��WKH�VDPSOH�VXUYH\V�ZHUH�ILUVW

LPSOHPHQWHG�LQ�WKH�ILHOG�RI�UXUDO�VWDWLVWLFV�LQ��������0RUH�WKDQ�WHQ�\HDUV�RI�H[SHULHQFH�VKRZ�WKDW�WKH

GDWD�FROOHFWHG�WKURXJK�WKH�VDPSOH�VXUYH\V�IRU�FURS�\LHOGV�DQG�IDUPHUV·�QHW�LQFRPH��HWF���DUH

DXWKRULWDWLYH�ILJXUHV���7KH�VXUYH\�PHWKRG�ZLWK�OHVV�FRVW��PRUH�HIILFLHQF\��DQWL�LQWHUIHUHQFH�DQG�KLJKHU

TXDOLW\�LV�ZRUWKZKLOH�WR�EH�ZLGHO\�XVHG���,Q�RUGHU�WR�HQVXUH�WKH�VXFFHVV�RI�WKH�DJULFXOWXUDO�FHQVXV�DQG

EHWWHU�PHHW�WKH�GHPDQGV�IRU�GHFLVLRQ�PDNHUV��WKH�VDPSOH�VXUYH\V�PXVW�EH�SURPRWHG�LQ�WKH�UXUDO

VWDWLVWLFV��LQFOXGLQJ�����PRUH�VXUYH\�LWHPV��VXFK�DV�DQLPDO�KXVEDQGU\��DTXDFXOWXUH��FDVK�FURSV�DQG�ODERU

IRUFH�����PRUH�XVH�RI�VDPSOH�VXUYH\V�LQ�IXWXUH�DJULFXOWXUDO�FHQVXVHV��DQG����IXUWKHU�LPSURYHPHQWV�WR

FXUUHQW�VDPSOLQJ�VXUYH\V��WR�RYHUFRPH�WKH�LQVXIILFLHQW�XVH�DQG�QRQ�IOH[LELOLW\�RI�WKH�VDPSOLQJ�VXUYH\

QHWZRUN��VL]H�DQG�DJLQJ�RI�VDPSOHV��HWF�



���

����� 6LPSOLI\LQJ�DQG�LPSURYLQJ�WKH�FRPSOHWH�UHSRUWLQJ�V\VWHP

7KH�UHSRUWLQJ�IRUPV�FDQ�REWDLQ�GDWD�E\�UHJLRQV�WR�PHHW�WKH�GHFLVLRQ�PDNHUV·�QHHGV�DQG�SURYLGH

JXLGDQFH�IRU�WKH�YDULRXV�JRYHUQPHQWV���6LQFH�WKH�UHIRUP��WKH�EDVLV�RQ�ZKLFK�WKH�UHSRUWLQJ�IRUPV�DUH

EXLOW�KDV�EHHQ�FKDQJHG�TXLWH�D�ORW���7KHUHIRUH��LW�LV�QHFHVVDU\�WR�QDUURZ�WKH�FRYHUDJH�RI�WKHLU�XVH��

7KRVH�LWHPV�UHODWHG�WR�DJULFXOWXUDO�SURGXFWLYLW\�DQG�ODQG�DUHD�ZKLFK�GR�QRW�FKDQJH�DSSUHFLDEO\�RYHU�WKH

\HDUV��H�J��UXUDO�JUDVVURRWV�RUJDQL]DWLRQV��UXUDO�ODERU�IRUFH��FRPSRVLWLRQ�RI�ODQG�DUHD��QXPEHU��VL]H�DQG

VWUXFWXUH�RI�IL[HG�DVVHWV��FDQ�EH�FROOHFWHG�E\�DJULFXOWXUDO�FHQVXV�

�� ,PSURYLQJ�WKH�$JULFXOWXUDO�&HQVXV

7KH�VXFFHVV�RI�WKH�ILUVW�QDWLRQDO�DJULFXOWXUDO�FHQVXV�LQ�&KLQD�SURYLGHV�D�VRXQG�EDVLV�IRU�LPSOHPHQWLQJ

WKH�UHIRUP�PRGHO�PHQWLRQHG�DERYH���+RZHYHU��DQ\�NLQG�RI�VXUYH\�PHWKRG�KDV�LWV�RZQ�DGYDQWDJHV�DQG

GLVDGYDQWDJHV���7KHUHIRUH��LW�LV�YHU\�LPSRUWDQW�IRU�UXUDO�VWDWLVWLFDO�UHIRUP�WR�LPSURYH�WKH�YDULRXV�VXUYH\

PHWKRGV�DQG�WR�FRRUGLQDWH�WKH�UHODWLRQVKLSV�DPRQJ�WKHP�

)LUVW�RI�DOO��DOO�VXUYH\V�VKRXOG�EH�LQWHJUDWHG�WR�EH�FDUULHG�RXW�XQLIRUPO\�LQ�GLIIHUHQW�\HDUV���2QH�NLQG�RI

VXUYH\�PD\�XWLOL]H�WKH�PDQSRZHU�DQG�UHVRXUFHV�RI�DQRWKHU�RQH���)RU�H[DPSOH��DQ\�VDPSOH�VXUYH\�

VSHFLILF�VXUYH\�DQG�RWKHU�VXUYH\V�FRQGXFWHG�LQ�D�QRQ�FHQVXV�\HDU�PD\�FRQWLQXH�WR�XVH�WKH�UHVRXUFHV�RI

WKH�ODVW�FHQVXV�

6HFRQGO\��LQ�SUDFWLFH��WKH�FRQWHQWV�RI�GLIIHUHQW�VXUYH\�PHWKRGV�VKRXOG�EH�FRRUGLQDWHG�ZHOO���,Q

SDUWLFXODU��WKH�FRQWHQWV�DQG�LQGLFDWRUV�RI�FXUUHQW�VXUYH\V�DQG�DJULFXOWXUDO�FHQVXV�VKRXOG�EH�OLQNHG

FDUHIXOO\�RQ�WKH�EDVLV�RI�DGMXVWPHQWV�LQ�WKH�FHQVXV���$JULFXOWXUDO�FHQVXV�SD\V�PRUH�DWWHQWLRQ�WR�WKH

LQGLFDWRUV�RI�SURGXFWLYH�VWUXFWXUH�DQG�DJULFXOWXUDO�RUJDQL]DWLRQ��ZKLOH�WKH�FXUUHQW�DJULFXOWXUDO�VXUYH\V

PDLQO\�IRFXV�RQ�SURGXFWLRQ�DQG�RWKHU�LWHPV���7KH�FRQWHQWV�RI�DJULFXOWXUDO�FHQVXV�VKRXOG�UHIOHFW�EDVLF

LQIRUPDWLRQ�RQ�DJULFXOWXUDO�SURGXFWLRQ�UHVRXUFHV�DQG�FRQGLWLRQV��UXUDO�SURGXFWLRQ�HOHPHQWV�DQG

DJULFXOWXUDO�KROGLQJV�ZKLFK�GR�QRW�FKDQJH�PXFK���7LPH�SRLQW�LQGLFDWRUV�DQG�VWRFN�LQGLFDWRUV�DUH

FUXFLDO��IHZ�SHULRGLF�LQGLFDWRUV�DQG�IORZ�LQGLFDWRUV�EHLQJ�QHFHVVDU\�DV�DX[LOLDULHV���7KH�RXWSXW�DQG

RWKHU�LQGLFDWRUV�RQ�SODQWLQJ��IRUHVWU\��DQLPDO�KXVEDQGU\�DQG�ILVKHULHV�DUH�QRW�VXLWDEOH�WR�EH�LQFOXGHG�LQ

WKH�FHQVXV��DQG�VKRXOG�SRVVLEO\�EH�FRQWDLQHG�LQ�VDPSOH�VXUYH\V���7KH�FRPSOHWH�UHSRUWLQJ�V\VWHP�KDV�LWV

VSHFLDO�DGYDQWDJHV�LQ�PHHWLQJ�WKH�QHHGV�RI�SROLF\PDNLQJ�DQG�PDQDJHPHQW�IRU�JRYHUQPHQWV�DW�DOO�OHYHOV�

EXW�FDQ�RQO\�EH�XVHG�IRU�WKRVH�IHZ�VWDWLVWLFDO�XQLWV�DQG�LWHPV�KDYLQJ�JRRG�DGPLQLVWUDWLYH�UHFRUGV�

7KHUHIRUH��WKH�LPSURYHPHQW�RI�UXUDO�VWDWLVWLFV�LQ�&KLQD�PXVW�EH�VWDUWHG�ZLWK�RSWLPL]LQJ�DQG

FRRUGLQDWLQJ�WKH�XWLOL]DWLRQ�RI�DOO�NLQGV�RI�VXUYH\�PHWKRGV���7KH�H[SHULHQFHV�RI�WKH�ILUVW�QDWLRQDO

DJULFXOWXUDO�FHQVXV�VKRZ�WKDW��XQGHU�WKH�FLUFXPVWDQFHV�RI�PDUNHW�HFRQRP\��FHQVXV�LV�WKH�PRVW�HIILFLHQW

VXUYH\�PHWKRG�IRU�RYHUDOO�GDWD�FROOHFWLRQ�IURP�GHFHQWUDOL]HG�KROGLQJV���+RZHYHU��WKH�FHQVXV�LV�DQ

LPSRUWDQW�VXUYH\�RQ�QDWLRQDO�FRQGLWLRQV�DQG�VWUHQJWKV���,W�LQYROYHV�KXJH�ZRUNORDGV�DQG�KHDY\�WDVNV�

QHHGV�D�JUHDW�DPRXQW�RI�PDQSRZHU��PDWHULDOV�DQG�IXQGV��DQG�LV�LPSRVVLEOH�WR�EH�FRQGXFWHG�RIWHQ��

&RQVHTXHQWO\��LQ�WKH�UHIRUP�RI�WKH�UXUDO�VWDWLVWLFDO�V\VWHP�RI�&KLQD��WRR�PDQ\�LWHPV�DQG�WRR�PXFK

ZRUNORDG�VKRXOG�EH�DYRLGHG���$OO�H[LVWLQJ�VWDWLVWLFDO�UHVRXUFHV�VKRXOG�EH�XVHG�IXOO\��DQG�ZLWK�UHJDUG�WR

GLIIHUHQW�VXUYH\�FRQWHQWV��D�FRUUHVSRQGLQJ�VXUYH\�PHWKRG�VKRXOG�EH�DSSOLHG���,Q�DGGLWLRQ��LQ�RUGHU�WR

RYHUFRPH�WKH�VKRUWFRPLQJV�UHVXOWLQJ�IURP�WKH�FHQVXV��&KLQD�VKRXOG�XVH�VDPSOH�VXUYH\�PHWKRGV�RQ�D

ODUJH�VFDOH�LQ�WKH�IXWXUH�DJULFXOWXUDO�FHQVXV�



���

��� 6DPSOH�HQXPHUDWLRQ

,Q�IXWXUH�FHQVXVHV��RQO\�VDPSOH�KROGLQJV�ZLOO�EH�HQXPHUDWHG��DFFRUGLQJ�WR�VDPSOH�SULQFLSOHV��LQVWHDG�RI

FRPSOHWH�HQXPHUDWLRQ���%HFDXVH�WKH�TXDQWLWLHV�RI�HQXPHUDWLRQ�XQLWV�GHFUHDVH��D�JUHDW�GHDO�RI�H[SHQVH

ZLOO�EH�VDYHG�LQ�WKH�ILHOG�RI�VWDII�WUDLQLQJ��GDWD�FROOHFWLRQ�DQG�SURFHVVLQJ���7KH�WLPH�QHHGHG�IRU�ILHOG

ZRUN�DQG�GDWD�SURFHVVLQJ�ZLOO�EH�VKRUWHQHG��DQG�WKH�FHQVXV�UHVXOWV�FDQ�EH�UHOHDVHG�LQ�D�PRUH�WLPHO\

IDVKLRQ���2Q�WKH�RWKHU�KDQG��VLQFH�WKH�TXDQWLWLHV�RI�FHQVXV�VWDII�GHFUHDVH��WKHUH�DUH�EHWWHU�SRVVLELOLWLHV�WR

UHFUXLW�KLJKO\�TXDOLILHG�VWDII�ZKR�PD\�UHFHLYH�PXFK�EHWWHU�WUDLQLQJ���0RUHRYHU��GXH�WR�D�UHGXFHG

ZRUNORDG�RI�RUJDQL]LQJ�DQG�FRRUGLQDWLQJ��LW�LV�FRQGXFLYH�WR�WKH�UHGXFWLRQ�RI�VXUYH\�HUURUV���7KHUHIRUH�

WKH�VDPSOH�HQXPHUDWLRQ�LV�VXLWDEOH�IRU�SRRU�QDWLRQV�RU�UHJLRQV��LQ�ZKLFK�WKHUH�LV�D�VKRUWDJH�RI�IXQGV�

TXDOLILHG�HQXPHUDWRUV��DQG�GDWD�SURFHVVLQJ�HTXLSPHQW��DQG�ZKHUH�VXUYH\�REMHFWV�LQFOXGH�UHVSRQGHQWV�RI

SRRU�TXDOLW\�

7KH�VHOHFWLRQ�RI�HQXPHUDWLRQ�PHWKRG�LV�UHODWHG�WR�WKH�GHYHORSPHQW�OHYHO�RI�WKH�QDWLRQDO�HFRQRP\��

:KHQ�WKH�QDWLRQDO�HFRQRP\�LV�ZHOO�DGYDQFHG��FRPPRGLW\�HFRQRP\�ZLOO�DFTXLUH�VXIILFLHQW�SURPRWLRQ��

6FDOH�RSHUDWLRQ�RI�DJULFXOWXUH�ZLOO�EH�FRQGXFWHG�DQG�WKH�VL]H�RI�DQ�DJULFXOWXUDO�KROGLQJ�ZLOO�EH�HQODUJHG�

ZKLOH�WKH�WRWDO�QXPEHU�RI�KROGLQJV�ZLOO�EH�YHU\�PXFK�UHGXFHG��WKHUHIRUH��LW�LV�IDYRUDEOH�IRU�WKH�XVH�RI

FRPSOHWH�HQXPHUDWLRQ���,Q�DGGLWLRQ��D�GHYHORSHG�HFRQRP\�HQDEOHV�D�QDWLRQ�WR�SURYLGH�HQRXJK�IXQGV�IRU

D�FRPSOHWH�HQXPHUDWLRQ�FHQVXV�WR�REWDLQ�D�FRUUHVSRQGLQJ�HFRQRPLF�HIIHFW�

7KH�UXUDO�FRPPRGLW\�SURGXFWLRQ�LQ�&KLQD�LV�VWLOO�LQ�DQ�LQLWLDO�VWDJH���)RU�UXUDO�KRXVHKROGV��WKH�VL]H�RI

KROGLQJV�LV�UDWKHU�VPDOO��WKH�DYHUDJH�DPRXQW�RI�FXOWLYDWHG�ODQG�EHLQJ�RQO\�KDOI�D�KHFWDUH���7KH�W\SHV�RI

UXUDO�KRXVHKROGV�LQ�PRVW�SDUWV�RI�&KLQD�DUH�YHU\�VLPLODU��EXW�WKH�QXPEHU�LV�KXJH����WKHUH�DUH�PRUH�WKDQ

����PLOOLRQ�UXUDO�KRXVHKROGV�LQ�WKH�ZKROH�QDWLRQ���%DVLF�LQIRUPDWLRQ�FDQ�EH�REWDLQHG�E\�VHOHFWLQJ�DQ

DGHTXDWH�VDPSOLQJ�PHWKRG�DQG�FRQGXFWLQJ�HQXPHUDWLRQ�RQ�D�SDUW�RI�WKH�KROGLQJV�LQ�D�UHJLRQ���,Q�PDQ\

UHJLRQV�ZLWK�ORZ�SRSXODWLRQ�GHQVLW\�DQG�SRRU�HFRQRPLF�FRQGLWLRQV��WKH�VHOHFWLRQ�RI�VDPSOH�HQXPHUDWLRQ

PD\�GHFUHDVH�WKH�ZRUNORDG�RI�ILHOG�VXUYH\�DQG�GDWD�SURFHVVLQJ�FRQVLGHUDEO\��ZKLFK�VDYHV�LQSXW�DQG

LPSURYHV�GDWD�TXDOLW\�

&KLQD�LV�D�ODUJH�DJULFXOWXUDO�FRXQWU\�ZLWK�D�JUHDW�YDULHW\�RI�FRQGLWLRQV��VR�WKH�VDPSOH�HQXPHUDWLRQ�GRHV

QRW�SUHYHQW�VHOHFWLRQ�RI�D�FRPSOHWH�RQH���$V�IRU�VRPH�UXUDO�DUHDV��FRPSOHWH�HQXPHUDWLRQ�VKRXOG�EH

FKRVHQ�EHFDXVH�RI�GHYHORSHG�FRPPRGLW\�HFRQRP\�DQG�ODUJH�GLIIHUHQFHV�DPRQJ�KROGLQJV���)RU

DJULFXOWXUDO�KROGLQJV�RI�D�ODUJH�VL]H��IRU�H[DPSOH�WKH�VWDWH�DQG�FROOHFWLYH�IDUPV��DV�ZHOO�DV�WKH�IDPLO\�

RSHUDWHG�IDUPV�HQJDJHG�LQ�ODUJH�VFDOH�DJULFXOWXUDO�SURGXFWLRQ��FRPSOHWH�HQXPHUDWLRQ�PD\�EH�PRVW

DSSURSULDWH�

7KHUH�DUH�PRUH�WKDQ������FRXQWLHV�LQ�&KLQD��DQG�HDFK�FRXQW\�KDV�DQ�DYHUDJH�SRSXODWLRQ�RI��������

DQG�D�ODQG�DUHD�RI�QHDU������VTXDUH�NLORPHWHUV���7KH�FRXQW\�HFRQRPLHV�DUH�SOD\LQJ�D�YHU\�LPSRUWDQW

UROH�LQ�WKH�GHYHORSPHQW�RI�WKH�QDWLRQDO�HFRQRP\���7KH�QDWLRQ�KDV�EHHQ�SD\LQJ�PXFK�DWWHQWLRQ�WR�FRXQW\

GHYHORSPHQW��VR�WKH�FHQVXV�GDWD�PXVW�EH�UHSUHVHQWDWLYH�DW�WKH�FRXQW\�OHYHO���$OO�FRXQWLHV�VKRXOG�EH�XVHG

DV�D�VDPSOH�SRSXODWLRQ��VR�WKDW�WKH�FHQVXV�UHVXOWV�DUH�DYDLODEOH�WR�EH�SURYLGHG�WR�DOO�JRYHUQPHQWV�DW

FRXQW\��SUHIHFWXUH��SURYLQFLDO�DQG�FHQWUDO�OHYHOV��WR�PHHW�WKHLU�QHHGV�RI�HFRQRPLF�PDQDJHPHQW�

��� $�SDUW�RI�WKH�FRQWHQWV�RI�FHQVXV�TXHVWLRQQDLUHV��ORQJ�OLVW��LV�FROOHFWHG�E\�VDPSOH�VXUYH\

7KLV�PHWKRG�PHDQV�WKDW�VRPH�LPSRUWDQW�EDVLF�LQGLFDWRUV�DUH�SXW�LQWR�WKH�VKRUW�OLVW�DQG�PXVW�EH�ILOOHG�RXW

E\�DOO�KROGLQJV��ZKLOH�RWKHUV�DUH�VHW�XS�LQ�WKH�ORQJ�OLVW�DQG�DQVZHUHG�E\�D�SDUW�RI�VHOHFWHG�KROGLQJV��

)XUWKHUPRUH��VRPH�LPSRUWDQW�ORFDO�LQGLFDWRUV�UHODWHG�WR�HFRQRPLF�GHYHORSPHQW�PD\�EH�DGGHG�



���

7KLV�HQXPHUDWLRQ�PHWKRG�LV�TXLWH�IOH[LEOH��DQG�HVSHFLDOO\�VXLWDEOH�WR�D�ELJ��FRPSOH[�QDWLRQ�OLNH�&KLQD��

,Q�&KLQD��WKH�GHYHORSPHQW�OHYHOV�RI�GLIIHUHQW�UHJLRQV�DUH�XQEDODQFHG��DQG�WKHUH�DUH�JUHDW�GLIIHUHQFHV�LQ

SK\VLFDO�DQG�JHRJUDSKLFDO�FRQGLWLRQV��DJULFXOWXUH�V\VWHPV�DQG�FXOWLYDWLRQ�PHWKRGV��DQG�IDUPHUV·

HGXFDWLRQDO�OHYHOV��DV�ZHOO�DV�LQ�ORFDO�JRYHUQPHQWV·�QHHGV�IRU�DJULFXOWXUDO�VWDWLVWLFV���7KHUHIRUH��WKH

VKRUW�OLVW�LV�VWLSXODWHG�E\�WKH�FHQWUDO�JRYHUQPHQW�WR�EH�ILOOHG�RXW�E\�DOO�UHJLRQV��DQG�VRPH�UHJLRQV�DUH

VHOHFWHG�DFFRUGLQJ�WR�SUDFWLFDO�VLWXDWLRQ�WR�DQVZHU�WKH�ORQJ�OLVW���6XEVHTXHQWO\��WKH�QDWLRQDO�UHVXOWV�DUH

HVWLPDWHG�RQ�WKH�EDVLV�RI�WKH�GDWD�RI�WKRVH�UHJLRQV�

7KH�XVH�RI�WKH�ORQJ�OLVW�FDQ�UHGXFH�WKH�ZRUNORDG�RI�GDWD�FROOHFWLRQ�DQG�LQFUHDVH�WKH�DFFXUDF\�RI�WKH

FHQVXV��EHFDXVH�WKH�VDPSOLQJ�UDWLR�FDQ�EH�UHGXFHG�IRU�VRPH�GLIILFXOW�WR�DQVZHU�TXHVWLRQV�VR�WKDW�KLJKO\

TXDOLILHG�HQXPHUDWRUV�DUH�DYDLODEOH�WR�EH�DVVLJQHG�WR�XQGHUWDNH�ILHOG�ZRUN�EHWWHU���0RUHRYHU��VLQFH�WKH

FHQVXV�FRQWHQWV�FDQ�EH�HQODUJHG�DFFRUGLQJ�WR�ORFDO�QHHGV��WKH�FHQVXV�FDQ�WUXO\�PHHW�WKH�GHPDQGV�RI�WKH

ZKROH�VRFLHW\��DQG�WKH�LQLWLDWLYH�RI�ORFDO�SHRSOH�LQYROYHG�LV�HDVLO\�EURXJKW�LQWR�SOD\�

��� $�SDUW�RI�WKH�KROGLQJV�LV�VHOHFWHG�IRU�TXDOLW\�HYDOXDWLRQ

7KH�DJULFXOWXUDO�FHQVXV�LV�D�JUHDW�V\VWHP�HQJLQHHULQJ�SURMHFW���,Q�RUGHU�WR�DYRLG�V\VWHPDWLF�VXUYH\

HUURUV��WR�DGMXVW�WKH�UHSUHVHQWDWLYHV�RI�FHQVXV�DQG�WR�FRQWURO�FHQVXV�TXDOLW\��D�FHUWDLQ�SURSRUWLRQ�RI

DJULFXOWXUDO�KROGLQJV�LV�VHOHFWHG�DIWHU�ILHOG�HQXPHUDWLRQ��DQG�UH�LQWHUYLHZHG�E\�KLJKO\�TXDOLILHG�VWDII��

7KH�UHVXOWV�DFTXLUHG�DUH�FRPSDUHG�ZLWK�WKH�RULJLQDO�FHQVXV�GDWD�

��� 0RGLI\LQJ�WKH�OLVW�IUDPH

%HFDXVH�WKH�JDS�EHWZHHQ�WZR�VXFFHVVLYH�FHQVXV�\HDUV�LV�UDWKHU�ELJ�DQG�WKH�FKDQJHV�LQ�KROGLQJV�DUH�DOVR

FRQVLGHUDEOH��GDWD�IURP�VDPSOH�VXUYH\V�REWDLQHG�GXULQJ�WKH�WLPH�JDS�PD\�EH�XVHG�WR�PRGLI\�DQG

VXSSOHPHQW�WKH�SUHYLRXV�OLVW�IUDPH�

�� &RQFOXGLQJ�5HPDUNV

7KH�VDPSOLQJ�VXUYH\�LV�D�VWDWLVWLFDO�PHWKRG�XVHG�ZLGHO\�DQG�HDUO\�LQ�WKH�UXUDO�VWDWLVWLFDO�UHIRUPDWLRQ�LQ

&KLQD���*256(6�ZDV�HVWDEOLVKHG�LQ��������$IWHU�WKDW��VDPSOLQJ�VXUYH\�PHWKRGV�ZHUH�XVHG�LQ�VRPH

PDMRU�VXUYH\�SURMHFWV��LQFOXGLQJ�JUDLQ�RXWSXW��UXUDO�KRXVHKROG�LQFRPH��HWF���7KH�GDWD�FROOHFWHG�IURP

VDPSOLQJ�VXUYH\V�DUH�EDVLFDOO\�DFFXUDWH���%HFDXVH�WKH�VDPSOLQJ�IUDPHV�IRU�WKH�FXUUHQW�VDPSOLQJ�VXUYH\V

ZHUH�XVHG�FRQWLQXRXVO\�IRU�PRUH�WKDQ����\HDUV��RU�DEVRUEHG�GDWD�PDLQO\�IURP�FRPSOHWH�UHSRUWLQJ

V\VWHPV��WKH�FXUUHQW�VDPSOLQJ�IUDPHV�DUH�QRW�UHOLDEOH�DQG�DFFXUDWH���7KURXJK�WKH�SULPDU\�UHVXOWV�RI�WKH

ILUVW�QDWLRQDO�DJULFXOWXUDO�FHQVXV��ZH�ILQG�WKDW�DFFXUDWH�GDWD�RQ�DOO�DJULFXOWXUDO�KROGLQJV�FDQ�QRZ�EH

REWDLQHG�IURP�DJULFXOWXUDO�FHQVXV���$JULFXOWXUDO�FHQVXV�ZLOO�SURYLGH�WKH�IROORZLQJ�GDWD�

& HVVHQWLDO�VWUXFWXUH�GDWD�IRU�VXEGLVWULFW��YLOODJH��DGPLQLVWUDWLYH�XQLW�DQG�DJULFXOWXUDO�HFRV\VWHP��

& D�VDPSOLQJ�IUDPH�IRU�VXUYH\V�RQ�VSHFLDO�JURXSV�ZLWK�GLIIHUHQW�FKDUDFWHULVWLFV��VHOI�VXIILFLHQW

DJULFXOWXUDO�KRXVHKROGV��KROGLQJV�RSHUDWHG�E\�ZRPHQ���DQG

& D�ZLGH�UDQJH�RI�GDWD�IURP�YDULRXV�JURXSV�DFFRUGLQJ�WR�GLIIHUHQW�LQGLFDWRUV�

7KHVH�GDWD�DUH�FRQYHQLHQW�DQG�DSSOLFDEOH�IRU�VDPSOLQJ�IUDPHV���0HDQZKLOH��EHFDXVH�DJULFXOWXUDO�FHQVXV

ZLOO�EH�FRQGXFWHG�HYHU\���WR����\HDUV��WKH�GDWD�LQ�WKH�VDPSOLQJ�IUDPHV�FDQ�EH�UHSODFHG�E\�QHZ�FHQVXV

GDWD���6DPSOHV�FDQ�EH�DOWHUQDWHG�DFFRUGLQJ�WR�QHZ�IUDPHV���)ROORZLQJ�WKH�ILUVW�DJULFXOWXUDO�FHQVXV��WKH

FXUUHQW�VDPSOLQJ�VXUYH\V�ZLOO�EH�DGMXVWHG�DQG�LPSURYHG�DV�VRRQ�DV�SRVVLEOH�WR�VHL]H�WKLV�RSSRUWXQLW\��

7KH�GRPDLQ�RI�VDPSOLQJ�VXUYH\V�ZLOO�EH�H[SDQGHG�ZLGHO\�DOVR���7KXV��VDPSOLQJ�VXUYH\V�ZLOO�UHDOO\�SOD\

D�NH\�UROH�LQ�WKH�UHJXODU�VWDWLVWLFDO�ZRUN�



���

7KH�ILUVW�VXFFHVVIXO�DJULFXOWXUDO�FHQVXV�QRW�RQO\�SURYLGHG�XV�ZLWK�D�JRRG�RSSRUWXQLW\�IRU�LPSURYLQJ�WKH

UXUDO�VWDWLVWLFDO�V\VWHP��EXW�DOVR�UDLVHG�WKH�UHTXLUHPHQWV�IRU�UXUDO�VWDWLVWLFLDQV���,Q�WKH�IXWXUH��LW�LV

LPSHUDWLYH�IRU�UXUDO�VWDWLVWLFV�WR�FRPELQH�YDULRXV�VXUYH\�PHWKRGV�DQG�GHYHORS�DYDLODEOH�GDWD�UHVRXUFHV

DFFRUGLQJ�WR�WKH�QHHGV�RI�PDUNHW�HFRQRP\�PHFKDQLVPV�


