
��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����
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7KLV�DUWLFOH�GLVFXVVHV�KRZ�&KLQDjV�QHZ�HUD�RI�DLU�SROOXWLRQ�FRQWURO�SURYRNHG�JURXSV�RI�XUEDQ�UHVLGHQWV�DQG�QRQJRYHUQPHQWDO�RUJDQLVDWLRQV��1*2V�

WR�DGRSW�FLWL]HQ�VFLHQFH�DQG�VWUDWHJLHV�IRU�GLVVHPLQDWLQJ�WHFKQRVFLHQWLĆF�NQRZOHGJH��6LQFH�������WKHLU�DFWLRQV�KDYH�LQFOXGHG�VKDULQJ�SKRWRJUDSKLF

UHFRUGV��SRVWLQJ�VFLHQWLĆF�HYLGHQFH�RQOLQH��WHVWLQJ�DLU�SXULĆHUV�DQG�DLU�SROOXWLRQ�PDVNV��DQG�UHSRUWLQJ�GDWD�UHVXOWV�IURP�ORZ�FRVW�VHQVRUV��,QWHUYLHZV

ZLWK�WKH�OHDGHUV�RI�WKHVH�LQLWLDWLYHV�VKRZ�WKH�FKDQJLQJ�SDWWHUQV�RI�SROOXWLRQ�DFWLYLVP�DQG�HQJDJHPHQW�LQ�WKH�FRXQWU\��DSSHDOLQJ�WR�FLYLF�DQG

UHVLVWDQFH�DSSURDFKHV�WR�WHFKQRVFLHQWLĆF�NQRZOHGJH�DQG�SUDFWLFHV��)ROORZLQJ�DQG�DUWLFXODWLQJ�UHFHQW�ZRUNV�RQ�676�DERXW�FLWL]HQ�VFLHQFH�DV

UHVLVWDQFH�DQG�&KLQHVH�VWXGLHV�RQ�SROOXWLRQ�DFWLYLVP��WKLV�DUWLFOH�SUHVHQWV�WKH�FLYLF�DGRSWLRQ�RI�VFLHQWLĆF�NQRZOHGJH�DQG�WHFKQRORJLFDO�GHYLFHV�DV

LQVWUXPHQWDO�WR�DFWLYLVWV�EXW�DOVR�SUREOHPDWLF�WR�QDYLJDWH�LQ�WKH�FRPSOH[�SDUWLFLSDWLYH�FRQWH[W�RI�WKH�FRXQWU\��7KH�G\QDPLVP�RI�WKH�DFWLRQV��ĆUVW

PDUNHG�E\�WKH�PLVWUXVW�RI�RĉFLDO�GDWD�DQG�WKHQ�H[SDQGLQJ�WR�RWKHU�DJHQGDV��EULQJV�DERXW�D�QRYHO�DSSURDFK�WR�UHVLVWDQFH�LQ�WKH�FRQWH[W�RI�WKH

HQYLURQPHQWDO�KHDOWK�FULVLV�LQ�&KLQD�

.H\ZRUGV�

DLU�SROOXWLRQ�LQ�&KLQD��UHVLVWDQFH��SROOXWLRQ�DFWLYLVP��FLWL]HQ�VFLHQFH��SXEOLF�SDUWLFLSDWLRQ

E\�5RGROIR�+HUQµQGH]�3½UH]

'RZQORDG�DV�3')
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7KLV�DUWLFOH�GLVFXVVHV�KRZ�&KLQDjV�QHZ�HUD�RI�DLU�SROOXWLRQ�FRQWURO�SURYRNHG�JURXSV�RI�XUEDQ�UHVLGHQWV�DQG�QRQJRYHUQPHQWDO�RUJDQLVDWLRQV

�1*2V��WR�DGRSW�FLWL]HQ�VFLHQFH�DQG�VWUDWHJLHV�IRU�GLVVHPLQDWLQJ�WHFKQRVFLHQWLĆF�NQRZOHGJH��6LQFH�������WKHLU�DFWLRQV�KDYH�LQFOXGHG�VKDULQJ

SKRWRJUDSKLF�UHFRUGV��SRVWLQJ�VFLHQWLĆF�HYLGHQFH�RQOLQH��WHVWLQJ�DLU�SXULĆHUV�DQG�DLU�SROOXWLRQ�PDVNV��DQG�UHSRUWLQJ�GDWD�UHVXOWV�IURP�ORZ�FRVW

VHQVRUV��,QWHUYLHZV�ZLWK�WKH�OHDGHUV�RI�WKHVH�LQLWLDWLYHV�VKRZ�WKH�FKDQJLQJ�SDWWHUQV�RI�SROOXWLRQ�DFWLYLVP�DQG�HQJDJHPHQW�LQ�WKH�FRXQWU\�

DSSHDOLQJ�WR�FLYLF�DQG�UHVLVWDQFH�DSSURDFKHV�WR�WHFKQRVFLHQWLĆF�NQRZOHGJH�DQG�SUDFWLFHV��)ROORZLQJ�DQG�DUWLFXODWLQJ�UHFHQW�ZRUNV�RQ�676

DERXW�FLWL]HQ�VFLHQFH�DV�UHVLVWDQFH�DQG�&KLQHVH�VWXGLHV�RQ�SROOXWLRQ�DFWLYLVP��WKLV�DUWLFOH�SUHVHQWV�WKH�FLYLF�DGRSWLRQ�RI�VFLHQWLĆF�NQRZOHGJH

DQG�WHFKQRORJLFDO�GHYLFHV�DV�LQVWUXPHQWDO�WR�DFWLYLVWV�EXW�DOVR�SUREOHPDWLF�WR�QDYLJDWH�LQ�WKH�FRPSOH[�SDUWLFLSDWLYH�FRQWH[W�RI�WKH�FRXQWU\�

7KH�G\QDPLVP�RI�WKH�DFWLRQV��ĆUVW�PDUNHG�E\�WKH�PLVWUXVW�RI�RĉFLDO�GDWD�DQG�WKHQ�H[SDQGLQJ�WR�RWKHU�DJHQGDV��EULQJV�DERXW�D�QRYHO

DSSURDFK�WR�UHVLVWDQFH�LQ�WKH�FRQWH[W�RI�WKH�HQYLURQPHQWDO�KHDOWK�FULVLV�LQ�&KLQD�

.H\ZRUGV��DLU�SROOXWLRQ�LQ�&KLQD��UHVLVWDQFH��SROOXWLRQ�DFWLYLVP��FLWL]HQ�VFLHQFH��SXEOLF�SDUWLFLSDWLRQ
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7KH�\HDU������EURXJKW�WKH�6XPPHU�2O\PSLFV��KHUHLQDIWHU�iWKH�2O\PSLFVj��WR�%HLMLQJ�DQG�LQDXJXUDWHG�D�QHZ�NLQG�RI�JRYHUQPHQW�DSSURDFK�WR�

DQG�FLWL]HQ�DZDUHQHVV�RI��DLU�SROOXWLRQ�WKDW�VSUHDG�DURXQG�WKH�FRXQWU\��7KH�FRPPLWPHQW�RI�WKH�FHQWUDO�DQG�ORFDO�JRYHUQPHQWV�WR�WKH

,QWHUQDWLRQDO�2O\PSLF�&RPPLWWHH�WR�FOHDU�WKH�VNLHV�GXULQJ�WKH�VSRUWLQJ�HYHQW�ZDV�HFKRHG�E\�SROLWLFDO�VWDWHPHQWV�DQG�PHGLD�FRYHUDJH�

IRUPDOL]LQJ�WKH�VWDUW�RI�DQ�HUD�RI�UHJXODWRU\�DQG�FRQWURO�PHDVXUHV��&KLQHVH�FLWL]HQV��ZKR�LQ�WKH�SDVW�KDG�RQO\�D�VOLJKW�FRQFHUQ�DERXW�DLU�TXDOLW\

DQG�VRPH�QRWLRQ�RI�LWV�RĉFLDO�PDQDJHPHQW��VWDUWHG�WR�VKDUH�PRUH�LQIRUPDWLRQ�DERXW�WKH�SUREOHP��ZKLFK�UDLVHG�TXHVWLRQV�DERXW�KHDOWK

HĄHFWV��PRQLWRULQJ�WHFKQRORJLHV��DQG�SXEOLF�GDWD�

,Q�WKH�\HDUV�DIWHU�WKH�2O\PSLFV��SXEOLF�PLVWUXVW�JDLQHG�PRPHQWXP��LQ�SDUW�EHFDXVH�WKH�JRYHUQPHQW�ZDV�UHOXFWDQW�WR�TXDOLI\�LQIRUPDWLRQ��GXH

WR�HSLVRGHV�RI�KLJK�SROOXWLRQ�WKDW�DĄHFWHG�PDLQ�FLWLHV��6RPH�1*2V�DQG�VWDUW�XSV��DV�ZHOO�DV�JURXSV�RI�QHWL]HQV�DQG�DFDGHPLFV��VXSSRUWHG

FLWL]HQVj�GHPDQGV�E\�DGRSWLQJ�GLYHUVH�VWUDWHJLHV�WR�SURYLGH�LQIRUPDWLRQ�DERXW�DLU�TXDOLW\�VWDQGDUGV�DQG�SROOXWDQWV��HSLGHPLRORJLFDO�VWXGLHV

RQ�KHDOWK�LVVXHV��DLU�SXULĆHUV�DQG�SURWHFWLRQ�PDVNV��DQG�FKHDS�WHVWLQJ�DQG�VHQVRU�GHYLFHV��7KHVH�DFWLRQV�IRFXVHG�RQ�KRZ�WR�E\SDVV

JRYHUQPHQW�FHQVRUVKLS�DQG�HĄHFWLYHO\�VSUHDG�PHVVDJHV�WR�FLWL]HQV��7KHVH�JURXSV�RI�SHRSOH�IRXQG�WKDW�VKDULQJ�VFLHQWLĆF�HYLGHQFH�DQG
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:KHUH�\RX�DUH��+RPH���,VVXHV���,VVXH������,QIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\��ZKHQ�676

PHHWV�,&7���3HHU�UHYLHZHG�SDSHUV���&KLQDjV�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG

&LWL]HQ�6FLHQFH
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��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

DFDGHPLF�VRXUFHV�RQOLQH��DQG�RĄHU�DGYLFH�DERXW�SHUVRQDO�FDUH�DQG�DLU�TXDOLW\�SURGXFWV��ZHUH�ZD\V�WR�OHVVHQ�WKH�SROLWLFDO�DWWHQWLRQ�RI

DXWKRULWLHV��'XULQJ�WKLV�SURFHVV��WKH\�JHQHUDWHG�FKDQJHV�LQ�WKH�SROLWLFDO�UROH�RI�FLWL]HQV�WRZDUGV�DLU�SROOXWLRQ��ZKLFK�UHVXOWHG�LQ�SXEOLF

DWWHQWLRQ�EHLQJ�IRFXVHG�RQ�DLU�TXDOLW\�PRQLWRULQJ�V\VWHPV�DQG�UHJXODWRU\�VWDQGDUGV��+R�	�1LHOVHQ��������/LQ�	�(OGHU��������=KDR�HW�DO���������

7KLV�DUWLFOH�DQDO\VHV�&KLQDjV�DLU�SROOXWLRQ�DZDUHQHVV�WKURXJK�WKH�H\HV�RI�SXEOLF�SDUWLFLSDWLRQ��FLWL]HQ�VFLHQFH��DQG�WKH�SRSXODUL]DWLRQ�RI�DLU

TXDOLW\�NQRZOHGJH��7KHRUHWLFDOO\��LW�DUWLFXODWHV�WZR�DUHDV�RI�VWXG\��6FLHQFH�DQG�7HFKQRORJ\�6WXGLHV��676��DQG�&KLQHVH�6WXGLHV��DQG�VSHFLĆFDOO\

WKH�JURZLQJ�DWWHQWLRQ�EHLQJ�SDLG�WR�WKH�LQWHUVHFWLRQV�EHWZHHQ�HQYLURQPHQWDO�DFWLYLVP�DQG�WHFKQRVFLHQWLĆF�NQRZOHGJH��)URP�WKH�VLGH�RI�676�

WKLV�DUWLFOH�DGYDQFHV�HĄRUWV�WR�XQGHUVWDQG�ORFDO�HQYLURQPHQWDO�JRYHUQDQFH��-DVDQRĄ�	�0DUWHOOR��������E\�GLVFXVVLQJ�KRZ�WKH�FLYLF�XVH�RI

WHFKQRVFLHQWLĆF�NQRZOHGJH��&RUEXUQ��������)RUWXQ�	�)RUWXQ��������-DOEHUW��������:\OLH�HW�DO���������FDQ�SURYLGH�SXEOLF�SDUWLFLSDWLRQ�ZLWK

HOHPHQWV�WR�LQWHUDFW�DQG�VKDSH�H[SHUWVj�GLVFRXUVH�DQG�SROLF\�FLUFOHV��<HDUOH\��������<HDUOH\�HW�DO����������$FFRUGLQJ�WR�.XOOHQEHUJ��������DQG

2WWLQJHU������D���FRQWH[WV�ZLWK�IHZ�VSDFHV�IRU�SDUWLFLSDWLRQ��RSHQ�GDWD��DQG�GHOLEHUDWLRQ�KDYH�SURGXFHG�D�W\SH�RI�kFLWL]HQ�VFLHQFH�DV�D

UHVLVWDQFHl��ZKLFK�FRQIURQWV��LQ�GLYHUVH�ZD\V��SRZHU�DQG�FORVHQHVV�YDOXHV�UHJDUGLQJ�WKH�ULJKWV�RI�LQIRUPDWLRQ��2Q�WKH�VLGH�RI�&KLQHVH�6WXGLHV�

WKH�DUWLFOH�DSSURDFKHV�GHEDWHV�DERXW�HQYLURQPHQWDO�FLWL]HQ�DFWLYLVP��/RUD�:DLQZULJKW��������9DQ�5RRML���������RĄHULQJ�QHZ�DUJXPHQWV�DERXW

KRZ�&KLQHVH�DFWLYLVWV�EXLOG�VDIH�VSDFHV�IRU�SDUWLFLSDWLRQ�DQG�OHYHUDJLQJ�WKH�FRPPRQ�DSSURDFK�RI�WKH�RĉFLDO�GRPHVWLFDWLRQ�RI�DFWLYLVP��+R�	

(GPRQGV��������/L�	�2j%ULHQ���������7KH�GLYHUVLĆFDWLRQ�RI�H[SUHVVLRQV�WRZDUGV�DLU�SROOXWLRQ�DFWLYLVP�WKURXJKRXW�WKH�ODVW�FRXSOH�RI�\HDUV

FDQQRW�EH�LQWHUSUHWHG�ĈDWO\�DV�D�PLGGOH�FODVV�XUEDQ�VWUXJJOH��$V�ZLOO�EH�VKRZQ�LQ�WKH�FDVHV�RI�FLWL]HQ�VFLHQFH�DQG�WKH�SRSXODULVDWLRQ�RI�DLU

TXDOLW\�VFLHQFH�LQ�&KLQD��WKH�UROH�RI�WKH�LQWHUQHW��HVSHFLDOO\�VRFLDO�PHGLD���WKH�WLPLQJ�RI�DFWLRQV��YHU\�VKRUW�RU�VKRUW�UDWKHU�WKDQ�ORQJ�WHUP���DQG

WKH�DFWRUV��D�V\QWKHVLV�RI�H[SHUWV�DQG�HQJDJHG�DFWLYLVWV��PDNHV�WKH�SXEOLF�HQJDJHPHQW�RI�DLU�SROOXWLRQ�D�YHU\�GLĉFXOW�WRSLF�WR�IUDPH�

0HWKRGRORJLFDOO\��WKH�DQDO\VLV�UHVXOWV�IURP�WKH�IROORZLQJ�DFWLYLWLHV�����$�V\VWHPDWLF�UHYLHZ�RI�QDWLRQDO�QHZV�RXWOHWV��DFWLYLVWVj�ZHEVLWHV��DQG

:HLER��7ZLWWHU�OLNH��DFFRXQWV�WKDW�SURYLGH�LQIRUPDWLRQ�DERXW�DLU�SROOXWLRQ�HYHQWV�LQ�WKH�FRXQWU\�EHWZHHQ������DQG����������,QWHUYLHZV�ZLWK

VFLHQWLĆF�H[SHUWV��FLWL]HQV��VWDUW�XSV��DQG�1*2V�WKDW�ZHUH�SDUW�RI�WKH�DFWLRQV�EHWZHHQ������DQG������

7KH�DUWLFOH�LV�GLYLGHG�LQWR�WKUHH�VHFWLRQV��7KH�ĆUVW�SUHVHQWV�D�EULHI�HYROXWLRQ�RI�&KLQDjV�HQYLURQPHQWDO�DQG�DLU�SROOXWLRQ�PDQDJHPHQW�DQG�WKH

ZD\�HQYLURQPHQWDO�DFWLYLVP�KDV�EHHQ�VWXGLHG�DQG�SUREOHPDWL]HG�LQ�WKH�ODVW�GHFDGH��7KH�VHFRQG�SUHVHQWV�WKH�EDFNJURXQG�DQG�FRQWH[W�RI�DLU

SROOXWLRQ�DFWLYLVP�DQG�DQDO\]HV�VRPH�FDVHV�RI�FLWL]HQV��1*2V��VWDUW�XSV��DQG�VFLHQWLVWV�ZKR�EHFDPH�YRFDO�DERXW�DLU�TXDOLW\�EHWZHHQ������DQG

������7KH�WKLUG�GLVFXVVHV�KRZ�WR�XQGHUVWDQG�WKLV�SHULRG�RI�FKDQJH�LQ�SXEOLF�SDUWLFLSDWLRQ��UHVLVWDQFH��DQG�DLU�TXDOLW\�JRYHUQDQFH�
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'XULQJ�WKH�ODVW�IRXU�GHFDGHV��&KLQDjV�VXVWDLQHG�HFRQRPLF�JURZWK�KDV�SURGXFHG�XQSUHFHGHQWHG�PDWHULDO�ZHDOWK��OLIWLQJ�PLOOLRQV�RI�SHRSOH�IURP

SRYHUW\��+RZHYHU��WKLV�GHYHORSPHQW�KDV�FDXVHG�DQ�RYHUO\�FRPSOH[�HQYLURQPHQWDO�KHDOWK�FULVLV��+ROGDZD\���������&KLQD�LV�WKH�ZRUOGjV�ODUJHVW

HPLWWHU�RI�FDUERQ�GLR[LGH��&2����:5,���������PRVWO\�DV�D�UHVXOW�RI�LWV�KHDY\�UHOLDQFH�RQ�IRVVLO�IXHO�FRQVXPSWLRQ��RI�ZKLFK�FRDO�UHSUHVHQWV�DERXW

�����,($��������

&DUWHU�DQG�0RO��������DUJXHG�WKDW�GXULQJ�WKHVH�GHFDGHV��&KLQD�KDV�ZLWQHVVHG�D�SURFHVV�RI�HFRORJLFDO�PRGHUQLVDWLRQ�FKDUDFWHULVHG�E\�����7KH

WUDQVLWLRQ�IURP�D�VRFLDOLVW�HFRQRP\�WR�D�PDUNHW�HFRQRP\�DQG����,QVWLWXWLRQDO�DQG�OHJDO�UHIRUPV�WR�PDQDJH�WKH�HQYLURQPHQW��,Q�WKH�����V��DV�D

QHZFRPHU�WR�WKH�8QLWHG�1DWLRQV��81��VWDJH��&KLQD�UDWLĆHG�WKH�GHFODUDWLRQ�RI�WKH�6WRFNKROP�&RQIHUHQFH�RI�������ZKLFK�FLUFXPVFULEHG

HQYLURQPHQWDO�SUREOHPV�LQ�WKH�HFRQRPLF��NQRZOHGJH�EDVHG��DQG�PDQDJHPHQW�DUHQDV��+H�HW�DO����������7KH�GHFODUDWLRQ�FDPH�DW�D�NH\�PRPHQW

LQ�WKH�KLVWRU\�RI�WKH�FRXQWU\oWKDW�LV��WKH�YHUJH�RI�WUDQVLWLRQLQJ�IURP�VRFLDOLVW�FHQWUDO�SODQQLQJ�WR�D�VRFLDOLVW�PDUNHW�HFRQRP\��NQRZQ�DV�WKH

i&KLQHVH�(FRQRPLF�5HIRUP�RI�����j��KHUHLQDIWHU�i2SHQLQJ�8Sj���%RWK�WKH�6WRFNKROP�&RQIHUHQFH�DQG�WKH�2SHQLQJ�8S�UHIRUPV�VKDSHG�WKH�EDVLV

RI�&KLQDjV�HQYLURQPHQWDO�DUHQD�RQ�WKH�LQVWLWXWLRQDO��OHJDO��DQG�PDQDJHPHQW�IURQWV��+H�HW�DO�������������

$LU�SROOXWLRQ�LV�RQH�RI�WKH�EHVW�NQRZQ�IDFHWV�RI�WKH�FRPSOH[LW\�RI�HQYLURQPHQWDO�PDQDJHPHQW�LQ�&KLQD��,W�GDWHV�EDFN�WR�WKH�IRXQGDWLRQ�RI�WKH

FRXQWU\�LQ�������ZLWK�WKH�HĄHFWV�RI�LWV�UHFRQVWUXFWLRQ�WKURXJK�D�6RYLHW�PRGHO�NQRZQ�DV�i%LJ�3XVK�,QGXVWULDOL]DWLRQj��1DXJKWRQ���������7KLV

PRGHO�SURGXFHG�WKH�ĆUVW�HFRORJLFDO�H[FHVVHV�RI�WKH�WULDG�RI�VRFLDOLVW�SODQQLQJ��KHDY\�LQGXVWU\��DQG�ODQG�H[SORLWDWLRQ��6KDSLUR���������'XULQJ

WKH�i*UHDW�/HDS�)RUZDUGj��������������WKH�FRXQWU\�ZLWQHVVHG�WKH�ĆUVW�SHDN�RI�SDUWLFXODWH�SROOXWLRQ��30��DQG�VXOSKXU�GLR[LGH��62����ZKHQ

iPLOOLRQV�RI�VR�FDOOHG�kEDFN\DUG�IXUQDFHVl�ĈRXULVKHG�DOO�RYHU�&KLQD�LQ�DQ�LOO�IDWHG�DWWHPSW�WR�SURGXFH�WKH�PXFK�QHHGHG�VWHHO�IRU�WKH�QDWLRQj

�)DQJ�HW�DO��������������2YHU�WKH�QH[W�IRXU�GHFDGHV�RI�LQWHQVH�LQGXVWULDO�DQG�HFRQRPLF�GHYHORSPHQW��ERRVWHG�E\�WKH�2SHQLQJ�8S�UHIRUPV�

ODUJH�DUHDV�RI�WKH�FRXQWU\�ZHUH�FORXGHG�ZLWK�DLU�SROOXWLRQ��LPSDFWLQJ�KHDOWK��=KX�HW�DO����������WKH�HQYLURQPHQW��DQG�WKH�HFRQRP\��+R�	

1LHOVHQ���������&KLQD�UHOHDVHG�D�SDFNDJH�RI�ODZV��SODQV��DQG�SROLFLHV�WR�SUHYHQW�DQG�FRQWURO�DLU�SROOXWLRQ�WKURXJK�D�WRS�ERWWRP�DQG�FRPPDQG�

DQG�FRQWURO�DSSURDFK��)HQJ�	�/LDR���������,Q�������ODFNLQJ�HĄHFWLYH�UHVXOWV��&KLQDjV�IRUPHU�SUHPLHU��/L�.HTLDQJ��GHFODUHG�D�iZDUj�DJDLQVW�DLU

SROOXWLRQ�WR�FRPSUHKHQVLYHO\�WDFNOH�WKH�SUREOHP��:RQJ�	�%XFNOH\���������7KLV�XQSUHFHGHQWHG�ZDU�ZLOO�HQG�LQ�������ZKHQ�&KLQD�H[SHFWV�WR

DWWDLQ�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQjV�VWDQGDUGV�RQ�DLU�TXDOLW\��7KH�URDG�WR�DFFRPSOLVKLQJ�WKLV�DPELWLRXV�VWUDWHJ\�UHPDLQV�VORZ�DQG�DUGXRXV�

,Q�������RQO\�HLJKW�LQ�VHYHQW\�IRXU�FLWLHV�KDG�DWWDLQHG�QDWLRQDO�DLU�TXDOLW\�VWDQGDUGV��0(3��������

,Q�WKH�SURFHVV�RI�HFRORJLFDO�PRGHUQLVDWLRQ��WKH�FHQWUDO�JRYHUQPHQW�KDV�SUHVHQWHG�FLYLO�VRFLHW\�DV�D�FUXFLDO�DFWRU�IRU�HQYLURQPHQWDO

JRYHUQDQFH��ZRUNLQJ�LQ�XQNQRZQ�IURQWV�VXFK�DV�WUDQVSDUHQF\��GLVFORVXUH�RI�LQIRUPDWLRQ��DQG�SXEOLF�SDUWLFLSDWLRQ��-XQ��������=KDQJ�	�&DR�

�������,Q�SDUWLFXODU��VXVWDLQDEOH�GHYHORSPHQW�DQG�ZLGHU�OHJDO�ULJKWV��+H�HW�DO���������IDYRXUHG�WKH�UROH�RI�FLWL]HQV�DQG�1*2V��DIWHU�&KLQDjV�����

LQFOXVLRQ�LQ�WKH�:RUOG�7UDGH�2UJDQL]DWLRQ��:72��DQG�WKH�LQWURGXFWLRQ�RI�D�VHULHV�RI�GRPHVWLF�ODZV��L�H���WKH�&OHDQHU�3URGXFWLRQ�DQG�3URPRWLRQ

/DZ�RI��������7KHVH�HĄRUWV��KRZHYHU��IDFH�HQRUPRXV�OLPLWV�LQ�WHUPV�RI�WKH�H[HUFLVH�RI�FULWLFDO�FLWL]HQVKLS�DQG�RSHQ�DFFHVV�WR�HQYLURQPHQWDO

LQIRUPDWLRQ��0RO��������YDQ�5RRML��������:X���������6WXGLHV�VKRZ�WKDW�GHFLVLRQ�PDNLQJ�LV�VWLOO�VKDSHG�E\�H[WHQGHG�SUDFWLFHV�RI�PLVUHSRUWLQJ�

IDNLQJ�GDWD��DQG�VHFUHF\�DW�ORFDO�OHYHOV��$QGUHZV��������*KDQHP�	�=KDQJ��������,3(�	�15'&���������5HVWULFWHG�SROLWLFDO�VSDFH�KDV�VKDSHG

DOWHUQDWLYH�ZD\V�FLWL]HQV�DQG�QRQ�WUDGLWLRQDO�DFWRUV��H�J���DFDGHPLFV��1*2��DQG�HQWHUSULVHV��DSSURDFK�LQIRUPDWLRQ�DERXW�DLU�TXDOLW\�GDWD�RU

LQĈXHQFH�SXEOLF�DZDUHQHVV�


\ZLg\ZjOZM·!xCO:X·�:Z:MGYGZj�·�ZpOg\ZYGZj:X·)\XXkjO\Z·�CjOpOhY



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

7KH�OLWHUDWXUH�DERXW�FLWL]HQ�SDUWLFLSDWLRQ�DQG�WKH�HQYLURQPHQWDO�FULVLV�LQ�&KLQD�KDV�IRFXVHG�RQ�WKH�ZD\V�LQ�ZKLFK�SHRSOH�KDYH�HQJDJHG�LQ

DFWLRQV�DQG�GHPDQGV�WR�WKH�JRYHUQPHQW�IRU�HĄHFWLYH�JRYHUQDQFH��7ZR�FRPSOHPHQWDU\�FRQFHSWV�DUH�SURSRVHG�WR�XQGHUVWDQG�WKLV�FRQWH[W�

7KH�ĆUVW�LV�iULJKWIXO�UHVLVWDQFHj��/L�	�2j%ULHQ���������ZKLFK�H[SODLQV�KRZ�&KLQHVH�FLWL]HQV�IUDPHG�WKHLU�DFWLRQV�DQG�ODQJXDJH�EDVHG�XSRQ�WKH

JRYHUQPHQWDO�ERXQGDULHV�DQG�GLVFRXUVHV�WR�OHJLWLPLVH�WKHLU�GHPDQGV��7KH�VHFRQG�LV�iHPEHGGHG�DFWLYLVPj��+R�	�(GPRQGV���������ZKLFK

SUHVHQWV�D�iUHVSHFWIXOj�FLYLO�VRFLHW\�WKDW�GRHV�QRW�GLUHFWO\�FRQIURQW�WKH�JRYHUQPHQW��WKHUHE\�DYRLGLQJ�VHQVLWLYH�LVVXHV�WKDW�FRXOG�UHVXOW�LQ

SHUVHFXWLRQ�

%RWK�ULJKWIXO�UHVLVWDQFH�DQG�HPEHGGHG�DFWLYLVP�IDFH�WKHRUHWLFDO�DQG�SUDFWLFDO�SUREOHPV��2Q�WKH�RQH�KDQG��GHPRQVWUDWLRQV�DQG�SURWHVWV�KDYH

SUROLIHUDWHG�DFURVV�GLYHUVH�JHRJUDSKLFDO�DUHDV��DFWRUV��DQG�PHWKRGV��VKRZLQJ�D�VSHFWUXP�RI�DFWLRQV�DQG�GLYHUVH�ZD\V�WR�QDYLJDWH

JRYHUQPHQWDO�RSSRVLWLRQ��*DUGQHU��������YDQ�5RRML���������2Q�WKH�RWKHU�KDQG��ERWK�FRQFHSWV�DSSURDFK�HQYLURQPHQWDO�DFWLYLVP�IURP�QHZ

PLGGOH�FODVV�XUEDQ�VHWWOHUV��ZLWKLQ�D�VWURQJ�SUHVHQFH�RI�JRYHUQPHQWDO�LQVWLWXWLRQV��&RQVLGHUDWLRQV�DERXW�WKLV�SRSXODWLRQ�DUH�LPSRUWDQW�WR

HYLGHQFH�WKH�QHZ�HFRV\VWHP�RI�HQYLURQPHQWDO�UHVLVWDQFH�LQ�FLWLHV�OLNH�%HLMLQJ�DQG�6KDQJKDL��ZKLFK�KDYH�VWURQJ�ODZ�HQIRUFHPHQW�DQG�FHQWUDO

JRYHUQPHQW�SUHVVXUH�WR�FRQWURO�DQG�UHJXODWH�HQYLURQPHQWDO�SROOXWLRQ��0RUHRYHU��WKLV�JURXS�KDV�EHHQ�HĄHFWLYH�LQ�SHUPHDWLQJ�QDWLRQDO�DQG

LQWHUQDWLRQDO�PHGLD�DWWHQWLRQ��GLĄXVLQJ�:HLER�PHVVDJHV��DQG�HVWDEOLVKLQJ�SRSXODU�ZHEVLWHV��1RQHWKHOHVV��WKH�VLWXDWLRQ�PLJKW�EH�GLĄHUHQW�LQ

WKH�FDVH�RI�UXUDO�DUHDV�DĄHFWHG�E\�SROOXWLRQ��(WKQRJUDSKLF�ZRUNV��/RUD�:DLQZULJKW��������'HQJ�	�<DQJ��������GHPRQVWUDWH�KRZ�UXUDO�VHWWOHUV

DUH�FRQIURQWLQJ�HQYLURQPHQWDO�SROOXWLRQ�WKURXJK�UHVLVWDQFH�DQG�FLWL]HQ�DJHQF\��EXW�DOVR�ZLWK�WUDGH�RĄV�ZLWK�SROOXWHUV��,Q�WKLV�FDVH�

HQYLURQPHQWDO�DFWLYLVP�GRHV�QRW�IROORZ�WKH�VWHUHRW\SH�RI�HQYLURQPHQWDO�DZDUHQHVV�FRPLQJ�DIWHU�VXEVLVWHQFH�QHHGV�KDYH�EHHQ�DFFRPSOLVKHG

�/RUD�:DLQZULJKW�������������QRU�H[SHFWLQJ�WKDW�LW�ZLOO�SUHVVXUH�SROLF\�PHDVXUHV��ZKLFK�LV�D�FRPPRQ�ZD\�WR�FKDUDFWHULVH�QHZ�PLGGOH�FODVV

VWUXJJOHV��3DUDGR[LFDOO\��LQ�WKH�FDVH�RI�UXUDO�HQYLURQPHQWDO�SROOXWLRQ��WUDGH�RĄV�EHWZHHQ�YLFWLPV�DQG�SROOXWLQJ�LQGXVWULHV�DUH�YHU\�FRPPRQ�

DOORZLQJ�SROOXWHUV�WR�FR�H[LVW�DQG�VWUDWHJLFDOO\�EODPLQJ�RWKHU�LVVXHV�WKDW�ZLOO�QRW�DĄHFW�WKHLU�HFRQRPLF�LQWHUHVWV��ZKLFK�LV�NQRZQ�DV

iSLJJ\EDFNLQJ�RQ�RWKHU�JULHYDQFHVj��/RUD�:DLQZULJKW�������������

9DQ�5RRML��������SURSRVHV�WKH�WHUP�iLVRODWHG�DFWLYLVPj��ZKLFK�FDQ�EH�XVHIXO�LQ�ĆQGLQJ�DQVZHUV�WR�DGGUHVV�WKH�PXOWLSOLFLW\�RI�DFWLRQV�DQG

FRQWH[WV�RI�HQYLURQPHQWDO�DFWLYLVP�LQ�&KLQD��7KH�DXWKRU�DQDO\VHG�SROLWLFDO�DQG�OHJDO�DFWLRQV�RI�SROOXWLRQ�YLFWLPV�LQ�&KLQD�DQG�IRXQG�WKDW�WKLV

W\SH�RI�DFWLYLVP�RFFXUV�VR�RIWHQ�WKDW�LW�KDV�EHFRPH�D�iGHYHORSLQJ�IRUP�RI�VRFLDO�DFWLRQj��0RUH�LPSRUWDQWO\��9DQ�5RRML�VKRZV�KRZ�GLĄHUHQWO\

HDFK�FDVH�LV�VWDWHG��QHJRWLDWHG��DQG�VROYHG�LQ�WKH�H\HV�RI�YLFWLPV�DQG�DXWKRULWLHV��3UHFLVHO\��WKH�iQRW�LQ�P\�EDFN�\DUGj��1,0%<��WUHQG�LQ

HQYLURQPHQWDO�DFWLYLVP�LQ�&KLQD��-RKQVRQ��������������LV�DUWLFXODWHG�LQ�9DQ�5RRMLjV�DQDO\VLV�LQ�WKH�VHQVH�WKDW�FLWL]HQVj�HQGHDYRXUV�RIWHQ

FRQFOXGH�ZKHQ�SUREOHPV�DĄHFWLQJ�WKHP�LQGLYLGXDOO\�DUH�VROYHG��1<0%<LVP�VKRZV�WKRVH�JUH\�DUHDV�LQ�ZKLFK�&KLQHVH�FLWL]HQV�XQGHUVWDQG�DQG

FRPSODLQ�DERXW�VSHFLĆF�HQYLURQPHQWDO�WRSLFV��RIWHQ�VXSSRUWHG�E\�1*2V��JRRG�UHODWLRQV�ZLWK�ORFDO�RĉFLDOV��DQG�VFLHQWLĆF�NQRZOHGJH�

1<0%<LVP��KRZHYHU��LV�OLPLWHG�LQ�WHUPV�RI�UHDFKLQJ�EURDGHU�JURXSV�DQG�VXSSRUWLQJ�VRFLDO�FDXVHV��WKHUHIRUH�WKHVH�DFWLRQV�VHOGRP�WUDQVFHQG

ORFDO�PDWWHUV��KDYLQJ�IHZ�LQĈXHQFH�LQ�FLW\�RU�QDWLRQDO�GHFLVLRQ�PDNLQJ�
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7KLV�VHFWLRQ�DQDO\VHV�WKH�EDFNJURXQG�DQG�FRQWH[W�RI�&KLQDjV�DLU�SROOXWLRQ�DFWLYLVP��DQDO\WLFDOO\�SUHVHQWLQJ�VRPH�FDVHV�RI�FLWL]HQVj�HQJDJHPHQW

ZLWK�DLU�SROOXWLRQ�DZDUHQHVV�LQ�&KLQD��7KLV�VWHPV�IURP�D�V\VWHPDWLF�UHYLHZ�RI�MRXUQDOLVWLF�DUWLFOHV�ZULWWHQ�EHWZHHQ������DQG�������DQG

LQWHUYLHZV�ZLWK�LQGLYLGXDOV�HQJDJHG�LQ�DLU�SROOXWLRQ�DFWLYLVP��7KH�V\VWHPDWLF�UHYLHZ�ZDV�FRQGXFWHG�XVLQJ�&KLQD�V�%DLGX�VHDUFK�HQJLQH�WR�VHHN

DUWLFOHV�LQ�WKUHH�RĉFLDO�PHGLD�RXWOHWV��;LQKXD�QHW��3HRSOHjV�'DLO\��DQG�&KLQD�'DLO\���VSHFLĆFDOO\�DUWLFOHV�FRQWDLQLQJ�NH\ZRUGV�UHODWHG�WR�DLU

SROOXWLRQ��$OO�WKH�DUWLFOHV�ZHUH�UHYLHZHG�DQG�FRGLĆHG�DFFRUGLQJ�WR�WKH�W\SH�RI�DFWRUV��L�H���RĉFLDO��1*2��VFLHQWLĆF�FRPPXQLW\��FLWL]HQV���HYHQWV

�L�H���2O\PSLFV�������$LUSRFDO\SVH�������86�7ZLWWHU������������UHJXODWRU\�DQG�SROLF\�GHFLVLRQV���DQG�LQLWLDWLYHV��L�H���KHDOWK�FDPSDLJQV�

SURWHFWLRQ�PDVNV��GLVFXVVLRQ�DERXW�LQGH[HV���6RPH�SRLQWHG�WR�WKH�XVH�RI�:HLER��&KLQDjV�7ZLWWHU���WKHUHIRUH��WKHUH�ZDV�D�UHYLHZ�RI�DFFRXQWV

LQYROYHG�LQ�WKH�VSHFLĆF�HYHQW�

7KH�LQWHUYLHZHHV�ZHUH�VHOHFWHG�EDVHG�RQ�FRQYHQLHQFH�DQG�VQRZEDOO�VDPSOLQJV��GXH�WR�WKH�GLĉFXOW\�LQYROYHG�LQ�UHDFKLQJ�SHRSOH�ZKR�DJUHH�WR

WDON�DERXW�DFWLYLVP��7KH�VDPSOLQJ�FRQVLGHUHG�LQGLYLGXDOV�ZKR�HLWKHU�FRQVLGHU�WKHPVHOYHV�WR�EH�HQYLURQPHQWDO�DFWLYLVWV��EDVHG�RQ�WKHLU

DĉOLDWLRQ�ZLWK�HQYLURQPHQWDO�JUDVVURRWV�HĄRUWV�RU�1*2V��RU�ZKR�KDYH�HQJDJHG�DQG�EHHQ�FRYHUHG�E\�WKH�PHGLD�LQ�DFWLYLWLHV�LQWHQGHG�WR�UDLVH

SXEOLF�DZDUHQHVV�RI�DLU�SROOXWLRQ�RYHU�WKH�SHULRG�RI�WLPH�RI�WKH�VWXG\�������WR�������,Q�WRWDO��VL[�VHPL�VWUXFWXUHG�LQWHUYLHZV�DUH�SUHVHQWHG�LQ

WKLV�DUWLFOH��ZKLFK�KDV�WKH�DSSURYDO�RI�WKH�LQWHUYLHZHHV��7KH�LQWHUYLHZV�ZHUH�FRQGXFWHG�HLWKHU�WKURXJK�RQOLQH�FDOO�VHUYLFHV�RU�RQH�WR�RQH��ZLWK

D�GXUDWLRQ�RI�DSSUR[LPDWHO\�RQH�KRXU��7KH�FDVHV�DQDO\]HG�KHUH�DUH�PDLQO\�VLWXDWHG�LQ�WKH�FRQWH[W�RI�%HLMLQJ�DLU�SROOXWLRQ��SURYLGLQJ�GLĄHUHQW

W\SHV�RI�VWUDWHJLHV��DFWRUV��DQG�DSSURDFKHV�WR�DLU�SROOXWLRQ�DFWLYLVP�RFFXUULQJ�LQ�WKH�FLW\��WKRXJK�VRPHWLPHV�DFKLHYLQJ�QDWLRQDO�DQG

LQWHUQDWLRQDO�DWWHQWLRQ�

	GOVOZM·!XsYdOCh·:ZE·jNG·)\dkX:gOh:jO\Z·\L·�Og·+k:XOjs·)\XOjOCh
,Q�������%HLMLQJ�KHOG�WKH�2O\PSLFV��7KH�,QWHUQDWLRQDO�2O\PSLF�&RPPLWWHH�WDVNHG�WKH�QDWLRQjV�DGPLQLVWUDWLRQ�ZLWK�ZRUNLQJ�RQ�DLU�TXDOLW\�SULRU

WR�DQG�GXULQJ�WKH�HYHQW��5DP]\���������:LWK�WKH�PDQDJHPHQW�RI�DLU�SROOXWLRQ�DV�D�EDFNJURXQG��WKH�2O\PSLFV�WULJJHUHG�WKH�OHJLWLPDWLRQ�RI

NQRZLQJ�DQG�WDONLQJ�DERXW�DLU�TXDOLW\�ZLWKLQ�GLĄHUHQW�OHYHOV�RI�VRFLHW\�DQG�DW�D�QDWLRQDO�VFDOH��7KH�PHGLD�SOD\HG�DQ�LPSRUWDQW�UROH�LQ�VHWWLQJ

WKH�WRQH�RI�WKH�DJHQGD��&RYHUDJH�DERXW�WKH�WRSLF�LQFUHDVHG��.D\�HW�DO���������DQG�ZDV�GLYLGHG�LQWR�WZR�W\SHV�RI�PHVVDJHV������DQ�H[SODQDWRU\

DSSURDFK�DERXW�ZKDW�ZDV�DLU�SROOXWLRQ��iSRSXODULVLQJ�WKH�WRSLFj��DQG�����D�VXSSRUWLYH�DSSURDFK�WRZDUG�WKH�RĉFLDO�VWUDWHJLHV�RI�SUHYHQWLQJ�DQG

FRQWUROOLQJ�DLU�SROOXWLRQ��iOHJLWLPDWLRQ�RI�WKH�WRSLFj��

%HIRUH�WKH�2O\PSLFV��WKH�JRYHUQPHQW�XVHG�WR�UHSRUW�LQ�WZR�ZD\V�WKURXJK�LQGLFHV�DQG�FULWHULD�SROOXWDQW�UHFRUGV�XVHG�E\�H[SHUWV�DQG

SROLF\PDNHUV��DQG�WKURXJK�SXEOLF�LQIRUPDWLRQ�LQ�WKH�IRUP�RI�EOXH�JUH\�VNLHV��EOXH�IRU�JRRG�DLU�TXDOLW\��JUH\�IRU�SROOXWHG���$QGUHZV���������7KH

RĉFLDO�UHSRUWV�ZHUH�SXEOLVKHG�RQ�VRPH�JRYHUQPHQWDO�ZHEVLWHV��EXW�ZLWK�OLWWOH�DFFHVVLEOH�DQG�UHOHYDQW�LQIRUPDWLRQ�IRU�WKH�SXEOLF��$QGUHZV�

�������2Q���0D\�������WKUHH�PRQWKV�EHIRUH�WKH�2O\PSLFV��WKH�RĉFLDO�VWDWH�PHGLD��;LQKXD��UHOHDVHG�D�UHSRUW�DERXW�DLU�SROOXWLRQ��$PRQJ�WKH

SHRSOH�LQWHUYLHZHG��:DQJ�4LDQJ��SURIHVVRU�DQG�PHPEHU�RI�WKH�&KLQD�0HWHRURORJLFDO�$GPLQLVWUDWLRQ��H[SODLQHG��i7KH�UHDVRQ�ZK\�%HLMLQJjV�ĆYH

RU�VL[�VXUURXQGLQJ�SURYLQFHV�DUH�KDYLQJ�D�SUHYHQWLRQ�SODQ��RQ�DLU�SROOXWLRQ��LV�EHFDXVH�%HLMLQJjV�DLU�SROOXWLRQ�LV�QRW�DQ�H[FOXVLYH�SUREOHP��EXW�D



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

UHJLRQDO�RQH��$LU�SROOXWDQWV�FDQ�WUDYHO�IURP�VXUURXQGLQJ�UHJLRQV�WR�%HLMLQJj��;LQKXD���������:KHQ�WDONLQJ�DERXW�KRZ�&KLQD�KDV�UHSRUWHG�IRJ

� ��DV�D�ZHDWKHU�FRQGLWLRQ��KH�VDLG�WKDW�LW�FRXOG�KDYH�EHHQ�PLVOHDGLQJ�EHFDXVH��PRVW�RI�WKH�WLPH��WKH�ZHDWKHU�FRQGLWLRQ�ZDV�DFWXDOO\�KD]H

� ���i)RJ�� ��DQG�KD]H�� ��KDYH�DPELJXRXV�DQG�FRPSOH[�UHODWLRQ��DQG�ZH�KDYH�EHHQ�EXV\�WR�QRW�H[SODLQ�WKH�SXEOLF�DERXW�LW��7KH�FXUUHQW

ZHDWKHU�UHSRUW�LV�VKDOORZ��,W�GHVFULEHV�IRJJ\�GD\V�ZKHQ�LQ�IDFW�KD]\�GD\V�DUH�WKH�PRVW�FRPPRQj��;LQKXD��������

$V�WKH�2O\PSLFV�DSSURDFKHG��LQWHUQDWLRQDO�SUHVVXUH�RQ�&KLQD�LQFUHDVHG��+RRNHU��������DQG�WKH�RĉFLDO�PHGLD�FORVHG�UDQNV��HFKRLQJ�RĉFLDO

PHDVXUHV�DQG�UHJXODWLRQV��2Q����-XQH�������WKH�%HLMLQJ�(QYLURQPHQWDO�3URWHFWLRQ�%XUHDX��%(3%��VXE�GLUHFWRU�VWDWHG��i$FFRUGLQJ�WR�WKH���

VWDJHV�RI�%HLMLQJjV�$LU�3ROOXWLRQ�3ODQ��WKH�����PHDVXUHV�KDYH�EHHQ�DFFRPSOLVKHG��WRJHWKHU�ZLWK�WKH�WHPSRUDU\�HPLVVLRQ�UHGXFWLRQV�IRU�WKH

*DPHV��,�EHOLHYH�%HLMLQJ�ZLOO�DWWDLQ�WKH�DLU�TXDOLW\�VWDQGDUGV�GXULQJ�WKH�2O\PSLFVj��;LQKXD������E��

,QGHHG��WKH�DLU�TXDOLW\�GXULQJ�PRVW�RI�WKH�2O\PSLFV�DWWDLQHG�&KLQHVH�VWDQGDUGV��5LFK�HW�DO����������5DGLFDO�PHDVXUHV��VXFK�DV�VKXWWLQJ�GRZQ

LQGXVWULDO�IDFLOLWLHV�LQ�WKH�FLW\�DQG�VXUURXQGLQJ�UHJLRQ�DQG�OLPLWLQJ�WKH�FLUFXODWLRQ�RI�SULYDWH�FDUV��EDVHG�RQ�WKH�iRGG�HYHQ�QXPEHUj�RQ�WKHLU

SODWHV���ZHUH�NH\�FRQWULEXWRUV�WR�WKH�WHPSRUDO�JRRG�DLU�TXDOLW\��5LFK�HW�DO����������1RQHWKHOHVV��DV�VRRQ�DV�WKH�2O\PSLFV�HQGHG��WKH�DLU�OHYHOV

RI�SROOXWLRQ�UHWXUQHG�WR�WKHLU�KLVWRULFDO�OHYHOV��6SHQFHU��������

.NG·/-·�YB:hhs·�ZCOEGZj
(ĄRUWV�PDGH�WR�KRVW�D�%OXH�6NLHV�VSRUWLQJ�HYHQW�ZHUH�QRW�WUDGXFHG�LQ�WKH�SXEOLF�WUXVW�WR�RĉFLDO�DLU�TXDOLW\�PRQLWRULQJ�DQG�GDWD��6RRQ�DIWHU

WKH�HQG�RI�WKH�2O\PSLFV��WKH�8�6��(PEDVV\�LQ�%HLMLQJ�VWDUWHG�SRVWLQJ�D�UHDO�WLPH�$LU�4XDOLW\�,QGH[��$4,��RQ�LWV�7ZLWWHU�DFFRXQW��WKLV�ZDV�ZLGHO\

YLHZHG�DQG�VKDUHG�E\�&KLQHVH�QHWL]HQV��.D\�HW�DO����������$4,�LV�D�FRPPXQLFDWLYH�WRRO�WR�SURYLGH�LQIRUPDWLRQ��LQ�D�VLPSOH�ZD\��DERXW�WKH�DLU

SROOXWLRQ�OHYHOV�RI�FRPPRQ�FULWHULD�SROOXWDQWV��VXFK�DV�R]RQH��2����SDUWLFXODWH�PDWWHU��30���FDUERQ�PRQR[LGH��&2���DQG�VXOIXU�GLR[LGH��62���

$4,�LV�H[SUHVVHG�DV�D�VLQJOH�QXPEHU�WKDW�LQGLFDWHV�WKH�FRQFHQWUDWLRQ�RI�SROOXWDQWV��UDQJLQJ�IURP����JRRG�DLU�TXDOLW\��WR������KD]DUGRXV���i7KH

KLJKHU�WKH�LQGH[��WKH�KLJKHU�WKH�OHYHO�RI�SROOXWDQWV�DQG�WKH�JUHDWHU�WKH�OLNHOLKRRG�RI�KHDOWK�HĄHFWVj��*ULĉQ��������������$FFRUGLQJ�WR�WKH�8�6�

(PEDVV\��LWV�$4,�KDG�WKH�LQWHQWLRQ�RI�LQIRUPLQJ�86�FLWL]HQV�OLYLQJ�LQ�%HLMLQJ�WR�WDNH�WKH�QHFHVVDU\�DFWLRQV�WR�SURWHFW�WKHLU�KHDOWK�

7KH�QRWRULHW\�RI�WKH�8�6��(PEDVV\jV�$4,�GLG�QRW�JR�XQQRWLFHG�E\�&KLQHVH�RĉFLDOV��$FFRUGLQJ�WR�D�OHDNHG�FDEOH�IURP�:LNL/HDNV��8�6��6WDWH

'HSDUWPHQW���������&KLQDjV�0LQLVWU\�RI�)RUHLJQ�$ĄDLUV�SUHVHQWHG�FRPSODLQWV�WR�WKH�8�6��(PEDVV\��EDVHG�RQ�UHSRUWV�IURP�WKH�%(3%�DQG�WKH

0LQLVWU\�RI�(QYLURQPHQWDO�3URWHFWLRQ��0(3���7KH\�DUJXHG�WKDW�WKH�8�6��GDWD��ZKLFK�VWHPPHG�IURP�D�SDUWLFXODWH�PRQLWRU�SODFHG�RQ�WKH

FRPSRXQG�RI�WKH�(PEDVV\��ZDV�SURGXFLQJ�ikFRQIXVLRQl�DQG�XQGHVLUDEOH�kVRFLDO�FRQVHTXHQFHVl�DPRQJ�WKH�&KLQHVH�SXEOLFj��8�6��6WDWH

'HSDUWPHQW��������

%HLMLQJ�DQG�WKH�8�6��(PEDVV\�KDG�GLĄHUHQW�PHWKRGV�RI�REWDLQLQJ��DQDO\VLQJ��DQG�SXEOLVKLQJ�DLU�TXDOLW\�GDWD��$4,�UHDGLQJV�SXEOLVKHG�E\�WKH�8�6�

UHVXOWHG�IURP�D�VLQJOH�PDFKLQH��D�0HW2QH�%$0�������SODFHG�LQ�WKH�EXV\�WUDĉF�GLVWULFW�RI�&KDR\DQJ��7KH�$4,�iUHDO�WLPHj�GDWD�ZDV�DQ�KRXUO\

XSGDWHG�DJJUHJDWH�LQGH[��,W�LQFOXGHG�D�FULWHULD�SROOXWDQW�NQRZQ�DV�ĆQH�SDUWLFXODWH�PDWWHU��30�������D�SDUWLFOH�ZLWK�DQ�DHURG\QDPLF�GLDPHWHU

VPDOOHU�WKDQ�����@P��DSSUR[LPDWHO\�����WK�WKH�DYHUDJH�ZLGWK�RI�D�KXPDQ�KDLU���ZKLFK�FDQ�ORGJH�GHHSO\�LQWR�WKH�OXQJV��%HLMLQJjV�FRXQWHUSDUW

XVHG�DQ�DJJUHJDWH�$LU�3ROOXWLRQ�,QGH[��$3,��IURP�PXOWLSOH�PRQLWRULQJ�VWDWLRQV�ORFDWHG�DURXQG�WKH�FLW\��7KH�$3,�GHOLYHUHG�D�UHSRUW�HYHU\���

KRXUV�DQG�GLG�QRW�LQFOXGH�30�����EXW�RQO\�FRDUVH�SDUWLFXODWH�PDWWHU��30���oWKDW�WKH�$4,�KDG�DV�ZHOOoZKLFK�GRHV�QRW�SRVH�DV�PXFK�KHDOWK

ULVN�DV�ĆQH�SDUWLFXODWH�PDWWHU�

7KH�86�(PEDVV\�LQFLGHQW�SXW�RQ�WKH�WDEOH�WKH�FRQWLQXLWLHV�EHWZHHQ�WKH�SROLWLFDO�DQG�WHFKQRVFLHQWLĆF��LQ�ZKLFK�WKH�LQGH[HV�SURMHFW�D�iVSHFLĆF

IRUP�RI�SRZHUj��-DVDQRĄ���������$FFRUGLQJO\��WKH�86�$4,�DQG�&KLQDjV�$3,�UHSUHVHQWHG�WZR�GLĄHUHQW�IRUPV�RI�DLU�SROOXWLRQ�JRYHUQDQFHoWKH

IRUPHU�IRFXVLQJ�RQ�FLWL]HQjV�KHDOWK�DQG�WKH�ODWWHU�DGGUHVVLQJ�SROLF\�LVVXHV��$OWKRXJK�DLU�TXDOLW\�LQGH[HV�ZHUH�FUHDWHG�IRU�WKHVH�DQG�RWKHU

SRWHQWLDO�XVHV��LW�LV�FULWLFDO�ZKHQ�WKH\�PLVOHDG�SXEOLF�DZDUHQHVV�DQG�SROLF\�LVVXHV��5XJJLHUL�	�3ODLD���������,Q�WKDW�UHJDUG��WKHUH�DUH�H[DPSOHV

DURXQG�WKH�ZRUOG�WKDW�SRUWUD\�WKH�ORZ�HĄHFWLYHQHVV�RI�WKHVH�W\SHV�RI�LQGH[HV�LQ�WHUPV�RI�DFKLHYLQJ�WKH�SXUSRVHV�IRU�ZKLFK�WKH\�ZHUH�FUHDWHG

�+VX�HW�DO����������7KH�GLVFXVVLRQ�RSHQHG�E\�&KLQHVH�QHWL]HQV�DQG�DFWLYLVWV�SRLQWHG�WR�WKH�GLVSDULWLHV�EHWZHHQ�WKH�UHDGLQJV�RI�$4,�DQG�$3,�

UHVXOWLQJ�LQ�WKH�GLĄHUHQW�DSSURDFKHV�WR�RSHQ�DFFHVV�LQIRUPDWLRQ�DQG�KHDOWK�HĄHFWV��7KHLU�LQWXLWLRQ�ZDV�WKDW�&KLQDjV�$3,�VKRZHG�FULWHULD

SROOXWDQWV�WKDW�ZHUH�QRW�DV�KDUPIXO�DV�30�����LQ�RUGHU�WR�GHPRQVWUDWH�DQQXDOO\�GHFUHDVLQJ�FRQFHQWUDWLRQV�LQ�30���DQG�62���+R�	�1LHOVHQ�

�������DQG�WR�DYRLG�GLUHFWLQJ�SXEOLF�DWWHQWLRQ�WR�WKH�PDJQLWXGH�RI�GDLO\�H[SRVXUH�WR�30����

)N\j\Mg:dNs·gGC\gE·:ZE·h\CO:X·C\YYGZj:gs
7KH�SRSXODULVDWLRQ�RI�WKH�DLU�TXDOLW\�WRSLF�WULJJHUHG�WKH�ĆUVW�FLWL]HQ�DFWLRQV�H[SUHVVLQJ�EHWWHU�LQIRUPDWLRQ�DQG�GRXEWV�DERXW�RĉFLDO�GDWD��,Q

������:HLER��D�ZHEVLWH�VLPLODU�WR�7ZLWWHU��ZDV�ODXQFKHG�DQG�EHFDPH�RQH�RI�WKH�SUHIHUUHG�FKDQQHOV�RI�VRFLDO�FRPPHQWDU\��1HWL]HQV�PDGH�DLU

SROOXWLRQ�D�FRPPRQ�WRSLF�RI�HQYLURQPHQWDO�DQG�SROLWLFDO�FULWLFLVP��.D\�HW�DO���������E\�SRVWLQJ�VQDSVKRWV�RI�KD]\�VNLHV�DQG�TXHVWLRQLQJ�DLU

TXDOLW\�PDQDJHPHQW�

2QH�RI�WKH�:HLER�DFWLYLWLHV�WKDW�UHFHLYHG�WKH�PRVW�PHGLD�DWWHQWLRQ�ZDV�WKH�SKRWRJUDSKLF�UHFRUG�FUHDWHG�E\�%HLMLQJ�UHVLGHQW�=RX�<L�LQ�����

DQG�������&KLQD�'DLO\���������$IWHU�WZR�\HDUV��KH�RUJDQL]HG�DQ�H[SRVLWLRQ�FDOOHG�i$V�SODLQ�DV�GD\OLJKWj��IURP�WKH�&KLQHVH�LGLRP� ��

GLVSOD\LQJ�GDLO\�SKRWRV�RI�WKH�%HLMLQJ�VN\�WDNHQ�IURP�WKH�VDPH�SODFH��VHH�)LJXUH�����7KH�H[SRVLWLRQ�JDLQHG�QDWLRQDO�H[SRVXUH�ZKHQ�LW�ZDV

PHQWLRQHG�LQ�WKH�GRFXPHQWDU\�i8QGHU�WKH�'RPHj��������E\�&KLQHVH�MRXUQDOLVW�&KDL�-LQJ��ZKLFK�ZDV�VHHQ�����PLOOLRQ�WLPHV�LQ�WKH�FRXUVH�RI�D

ZHHN��5HQ��������



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

)LJXUH����i$V�SODLQ�DV�GD\OLJKWj�H[SRVHV�GDLO\�SKRWRV�RI�WKH�VN\��WDNHQ�E\�%HLMLQJ�UHVLGHQW�=RX�<L�LQ�������,QVSLUHG�E\�WKLV�LQLWLDWLYH��PRUH

UHVLGHQWV�KDYH�HQJDJHG�LQ�WKH�VDPH�H[HUFLVH�VLQFH�WKHQ��6RXUFH��&KLQDGDLO\�FRP�FQ

3KRWRJUDSK\�DQG�VRFLDO�FRPPHQWDU\�KDYH�EHHQ�FRQWLQXRXV�IRUPV�RI�SXEOLF�HQJDJHPHQW�UHJDUGLQJ�DLU�SROOXWLRQ�WR�WKH�SUHVHQW�GD\��7KH\�ZHUH

NH\��IRU�LQVWDQFH��WR�RQH�RI�WKH�ZRUVW�HSLVRGHV�RI�DLU�SROOXWLRQ�LQ�%HLMLQJoWKH�i$LUSRFDO\SVHj�RI�-DQXDU\�������.DLPDQ���������ZKLFK�EHFDPH�D

SROLWLFDO�DQG�SXEOLF�LVVXH��%HLMLQJ�UHDO�HVWDWH�W\FRRQ�3DQ�6KL\L�RSHQO\�DVNHG�KLV�VHYHQ�PLOOLRQ�:HLER�IROORZHUV�LI�&KLQD�iVKRXOG�HPSOR\�D�VWULFWHU

DLU�TXDOLW\�VWDQGDUGj��ZKLOH�6KL�<LJRQJ��SURIHVVRU�DW�7VLQJKXD�8QLYHUVLW\��SRVWHG�LQ�KLV�SRSXODU�EORJ�WKDW�DLU�SROOXWLRQ�ZDV�iWKH�PRVW�XSVHWWLQJ

DQG�SDLQIXO�WKLQJj�DERXW�OLIH�LQ�&KLQD��/D)UDQLHUH��������

3KRWRJUDSKV�DQG�RQOLQH�VRFLDO�FRPPHQWDU\��LQ�WKH�FRQWH[W�RI�&KLQHVH�DLU�SROOXWLRQ�HYHQWV��VKRXOG�EH�XQGHUVWRRG�DV�D�FLYLF�UHFRUG�ZLWKRXW�WKH

SXUSRVH�RI�EHFRPLQJ�D�UHVHDUFK�WRRO��'LFNLQVRQ�HW�DO���������6LOYHUWRZQ���������+RZHYHU��WKH�GRXEOH�DSSURDFK�RI�UHJLVWHULQJ�DQG�ĆOOLQJ�WKH

JDS�RI�LQIRUPDWLRQ�FDQQRW�EH�FRQVLGHUHG�RXWVLGH�WKH�GLĄXVLRQ�RI�WHFKQRVFLHQWLĆF�NQRZOHGJH��3KRWRV�VHUYHG�DW�WLPHV�DV�OHJLWLPDWH�FRXQWHU�

IDFWV�WR�DLU�SROOXWLRQ�GDWD�IRU�DXGLHQFHV�WKDW�GLG�QRW�KDYH�DFFHVV�WR��RU�GLG�QRW�XQGHUVWDQG��WKH�LQGH[�GDWD��7KH�VXEWOH�FULWLTXH�RI�D

SKRWRJUDSK��KRZHYHU��ZDV�KDUG�IRU�WKH�JRYHUQPHQW�WR�FRQWURO��$SSO\LQJ�FHQVRUVKLS�ZRXOG�KDYH�OHG�WR�H[DJJHUDWLRQ��WKXV�FDVWLQJ�PRUH�GRXEW

RQ�RĉFLDO�GDWD�

:LWK�OHVV�FHQVRUVKLS�RI�DLU�SROOXWLRQ�SRVWV��:HLERjV�WUHQGLQJ�WHUPV�UHODWHG�WR�WKH�HQYLURQPHQW�LQFOXGHG�DLU�TXDOLW\�GDWD��SROOXWDQWV��UHDO�WLPH

LQGH[��UHVSLUDWRU\�GLVHDVHV��DQG�KHDUW�HĄHFWV��DPRQJ�RWKHUV��.D\�HW�DO����������7KH�FLYLF�UHFRUG�RI�DLU�SROOXWLRQ�EHFDPH�D�SXEOLF�SODWIRUP�IRU

WKH�SRSXODU�XQGHUVWDQGLQJ�RI�DLU�TXDOLW\��7KH�SKRWRJUDSKV�PDGH�LW�DFFHVVLEOH�WR�D�ODUJHU�DXGLHQFH�

1HYHUWKHOHVV��LW�LV�FOHDU�WKDW�WKLV�SKHQRPHQRQ�KDV�VRPH�OLPLWV��7KH�JRYHUQPHQW�KDV�LQFUHDVLQJO\�DGRSWHG�D�FRPPXQLFDWLRQ�VWUDWHJ\�RQ�:HLER�

DVNLQJ�RĉFLDOV�LQ�WKH�HQYLURQPHQWDO�VHFWRU�WR�DFWLYHO\�SRVW�DERXW�DLU�TXDOLW\�RQ�WKH�VRFLDO�QHWZRUN��%XVLQHVVHV�KDYH�GRQH�WKH�VDPH��SRVWLQJ

DERXW�DLU�TXDOLW\�SURGXFWV��EHDXW\��KHDOWK�SURWHFWLRQ��HWF��7RJHWKHU��RĉFLDO�DQG�FRUSRUDWH�VRFLDO�PHGLD�DFWLYLW\�LV�WKH�PDLQ�VRXUFH�RI�&KLQDjV

FXUUHQW�:HLER�DFWLYLW\�UHJDUGLQJ�DLU�SROOXWLRQ��.D\�HW�DO���������

�g:hhg\\jh·.GhjOZM·:ZE·�\ZOj\gOZM
,Q�WKH�FRQWH[W�RI�WKH�8�6��(PEDVV\�LQFLGHQW�DQG�WKH�$LUSRFDO\SVH��VRPH�FLWL]HQV�DQG�1*2V�HQJDJHG�LQ�DLU�SROOXWLRQ�DZDUHQHVV�WKURXJK�GLYHUVH

DFWLRQV��VXFK�DV�XVLQJ�DLU�TXDOLW\�WHVWLQJ�PDFKLQHV��LQIRUPLQJ�WKH�SXEOLF�DERXW�WKH�VFLHQWLĆF�HYLGHQFH��DQG�GLVFXVVLQJ�WKH�HĄHFWLYHQHVV�RI

PDVNV�DQG�DLU�SXULĆHUV�

,Q�1RYHPEHU�������WKH�%HLMLQJ�EDVHG�1*2�*UHHQ�%HDJOH��*%��RUJDQLVHG�DQG�FRRUGLQDWHG�D�QDWLRQDO�DFWLRQ�WR�LQGHSHQGHQWO\�PRQLWRU�DLU

SROOXWLRQ��7KH�DFWLRQ�ZDV�FDOOHG�i0\�FRXQWU\�PHDVXUHV�WKH�DLUj��LQ�&KLQHVH�� ��DQG�DWWUDFWHG�QDWLRQDO�PHGLD�DWWHQWLRQ��)HQJ�	�/X�

������;LQKXD���������$OWKRXJK�WKH�DFWLRQ�ZDV�GLUHFWO\�DGGUHVVHG�WR�LWV�QHWZRUN�RI�YROXQWHHUV�DQG�SDUWQHUV��*%�VHQW�D�JHQHUDO�PHVVDJH�DERXW

WKH�VFDUFH�LQIRUPDWLRQ�RQ�30����DQG�WKH�QHHG�IRU�PRUH�RSHQ�LQIRUPDWLRQ�IRU�WKH�SXEOLF�

*%�KDG�SULRU�H[SHULHQFH�RQO\�ZLWK�WHVWLQJ�UDGLDWLRQ�XVLQJ�ORZ�FRVW�GHYLFHV��,WV�IRFXV�RQ�DLU�SROOXWLRQ�RFFXUUHG�LQ�0D\�������6RPH�PRQWKV

EHIRUH�WKH�QDWLRQDO�DFWLRQ��*%�VWDUWHG�XVLQJ�SRUWDEOH��ORZ�FRVW�SDUWLFOH�FRXQWHUV�WR�IDPLOLDUL]H�LWVHOI�ZLWK�PHDVXULQJ�SDUWLFXODWHV��6RPH�RI�LWV

PHPEHUV��ZLWK�SRVW�JUDGXDWH�GHJUHHV�LQ�HQYLURQPHQWDO�VFLHQFHV��DVNHG�WKHLU�DFDGHPLF�DQG�SURIHVVLRQDO�QHWZRUNV�DERXW�WKH�W\SH�RI�GDWD

UHVXOWLQJ�IURP�WKHVH�GHYLFHV��7KH\�OHDUQHG�WKDW�DOWKRXJK�SRUWDEOH�SDUWLFOH�FRXQWHUV�SURYLGHG�D�UDSLG�VROXWLRQ��WKH\�ZHUH�QRW�YHU\�UHOLDEOH

VRXUFHV�RI�DLU�TXDOLW\�GDWD��*%�LQYHVWLJDWHG�DFFHSWHG�VWDQGDUGV�E\�H[SHUW�FRPPXQLWLHV��:KHQ�WKH�QDWLRQDO�DFWLRQ�EHJDQ��*%�DVNHG�ĆYH�FLWLHV

�%HLMLQJ��6KDQJKDL��*XDQJ]KRX��:HQ]KRX��DQG�:XKDQ��WR�FRPPLW�WR�DFTXLULQJ�D�VLPLODU�DLU�TXDOLW\�GHYLFH�

$FFRUGLQJ�WR�;LDR[LD�+H���������GLUHFWRU�RI�*%��LW�KDV�EHHQ�D�SURFHVV�RI�OHDUQLQJ�LQ�WKH�PDNLQJ��3XUFKDVLQJ�WKH�LQVWUXPHQWV��RUJDQLVLQJ�WKH

QDWLRQDO�LQLWLDWLYH��DQG�SXEOLVKLQJ�WKH�GDWD�ZHUH�DOO�FKDOOHQJLQJ�EHFDXVH�RI�WKH�WHFKQLFDO��L�H���FDOLEUDWLQJ�WKH�WHVW�HTXLSPHQW��DQG�VFLHQWLĆF

GHPDQGV��LQFOXGLQJ�FRQWURO�PHDVXUHV�RI�WHPSHUDWXUH��KXPLGLW\��SUHVVXUH��HWF����7KH�SROLWLFDO�VLGH�RI�WKH�DFWLRQ�ZDV�FOHDUO\�WKH�PRVW�GLĉFXOW

DVSHFW�WR�PDQDJH��,Q�WKDW�UHJDUG��DIWHU�WKH�QDWLRQDO�FDOO�ZDV�ODXQFKHG��*%�FDUHIXOO\�FKDQJHG�WKH�GHVFULSWLRQ�RI�ZKDW�LW�ZDV�GRLQJ��7KH

JRYHUQPHQW�ZRXOG�KDYH�EDQQHG�VWDWHPHQWV�WKDW�*%�ZDV�SURGXFLQJ�DOWHUQDWLYH�DLU�TXDOLW\�GDWD��,QVWHDG��iWHVWLQJj�WKH�DLU�TXDOLW\�ZDV

DFFHSWDEOH�EHFDXVH�WKH�UHVXOWLQJ�GDWD�ZRXOG�EH�XVHG�IRU�LQWHUQDO�SXUSRVHV�DQG�UHFRUGV�RQO\��*%�SXEOLFO\�DFNQRZOHGJHG�WKHUH�ZDV�QR

iFRPSDUDELOLW\j�EHWZHHQ�WKH�RĉFLDO�$3,�DQG�LWV�GDWD��ZKLFK�KDG�RQO\�WKH�SXUSRVH�RI�iMXGJHPHQWj�DQG�iUHIHUHQFHj��VKH�XVHV�WKH�&KLQHVH�ZRUGV

i j���$ERXW�WKH�FKDQJH�RI�VWUDWHJ\��;LDR[LD�MXVWLĆHV�LW�LQ�WKH�FRQWH[W�RI�ORZ�SXEOLF�WUXVW�LQ�DLU�TXDOLW\�GDWD�DQG�VFDUFH�SXEOLF�DZDUHQHVV



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

RI�KHDOWK�HĄHFWV��*%�XQGHUVWRRG�WKDW�iFLYLF�WHVWLQJj��LQ�&KLQHVH��i j��ZDV�DQ�H[HUFLVH�WKDW�FRXOG�KHOS�SHRSOH�XQGHUVWDQG�ZK\�&KLQD�KDG

WR�XSGDWH�WKH�FRXQWU\jV�VWDQGDUGV�DV�ZHOO�DV�EULQJ�FODULW\�WR�WKH�UHODWLRQVKLS�EHWZHHQ�SROOXWLRQ�DQG�KHDOWK�

*%jV�QHWZRUN�RI�YROXQWHHUV�VKRZV�DQRWKHU�VLGH�RI�WKH�FLWL]HQ�HQJDJHPHQW�ZLWK�DLU�TXDOLW\�LQ�&KLQD��2QH�RI�WKH�PRVW�DFWLYH�LV�/LX�-XQ��D�\RXQJ

PDQ�ZKR�OLYHV�LQ�WKH�FLW\�RI�:XKDQ��ORFDWHG�LQ�WKH�FHQWUH�RI�WKH�FRXQWU\��6LQFH�������/LX�KDV�GLYLGHG�KLV�WLPH�EHWZHHQ�ZRUNLQJ�LQ�WKH�ĆQDQFLDO

DUHD�RI�D�FRPSDQ\�DQG�WHVWLQJ�DLU�SROOXWLRQ�IURP�KLV�DSDUWPHQW��+H�FRQYLQFHG�D�IHZ�YROXQWHHUV��DPRQJ�WKHP��ORFDO�VFKRRO�WHDFKHUV�DQG�D�FDI½

RZQHU��WR�XVH�D�GHYLFH�DQG�GHOLYHU�FLW\�RQOLQH�UHSRUWV�RQ�:HLER��2QFH�WKH\�DJUHHG�WR�SDUWLFLSDWH��WKH\�FDOOHG�WKHPVHOYHV�i:XKDQ�$LU�:DWFK

2UJDQLVDWLRQj��$LU�:DWFK��DQG�EHJDQ�UHSRUWLQJ�RQOLQH�i:XKDQjV�$LU�'LDULHVj��LQ�&KLQHVH�� ���ZLWK�LQIRUPDWLRQ�DERXW�WKHLU�GDLO\�WHVWV�

)LJXUH����7KLV�FDULFDWXUH��SXEOLVKHG�E\�6RXWKHUQ�:HHNHQG��VKRZV�D�JURXS�RI�FLWL]HQV�ZLWK�DLU�TXDOLW\�WHVWLQJ�LQVWUXPHQWV�WKDW�DUH�XVHG�WR�UDLVH

DZDUHQHVV�RI�DLU�SROOXWLRQ��6RXUFH��KWWS���ZZZ�LQI]P�FRP�FRQWHQW������

$LU�:DWFK�KDV�LQWHUDFWHG�ZLWK�ORFDO�HQYLURQPHQWDO�RĉFLDOV�DQG�H[SHUWV�WR�UHFHLYH�PRUH�DGYLFH�DQG�OHJLWLPLVH�LWV�PHWKRG�RI�FROOHFWLQJ�GDWD��/LX

�������H[SODLQHG�WKDW��LQ�RQH�LQVWDQFH��KH�FRQWDFWHG�WKH�GHDQ�RI�WKH�6FKRRO�RI�(QYLURQPHQW�DW�:XKDQ�8QLYHUVLW\�RI�*HRVFLHQFHV�WR�DVN�IRU�KLV

RSLQLRQ��7KH�SURIHVVRU�ZDV�VXUSULVHG�E\�/LXjV�LQLWLDWLYH�DQG�FRQĆUPHG�WKDW�$LU�:DWFK�ZDV�XVLQJ�VWDQGDUGLVHG�PHWKRGV��+RZHYHU��KH�DOVR

UHFRPPHQGHG�H[HUFLVLQJ�PRUH�FDXWLRQ�DERXW�VHQGLQJ�WKH�ZURQJ�PHVVDJH�WR�FLWL]HQV��)RU�H[DPSOH��/LX�OHDUQHG�WKDW�WKH�YDOXHV�RI�$4,V�DQG

$3,V�ZHUH�GLĄHUHQW�IURP�WKHLU�SDUWLFOH�FRXQWHU�YDOXHV��0RUHRYHU��D�PRUH�V\VWHPDWLF�DSSURDFK�WR�$LU�:DWFKjV�RZQ�LQIRUPDWLRQ�FRXOG�KHOS

SHRSOH�XQGHUVWDQG�LWV�UHSRUWV�

7KHUHIRUH��LQ�������$LU�:DWFK�ODXQFKHG�VRIWZDUH�FRQWDLQLQJ�KLVWRULFDO�UHDGLQJV�RI�WKH�XSGDWHG�RĉFLDO�$4,��EHIRUH�$3,��DQG�LWV�RZQ�WHVW

UHDGLQJV��7KH�RĉFLDO�$4,�ZDV�QRW�DYDLODEOH�WR�WKH�SXEOLF��VR�$LU�:DWFK�SURYLGHG�DQRWKHU�IRUP�RI�LQIRUPDWLRQ��/HG�E\�/LX��YROXQWHHUV�LQ���

FLWLHV�DUH�UHFRUGLQJ�DLU�SROOXWLRQ�DQG�VHQGLQJ�WKH�GDWD�WKURXJK�PRELOH�GHYLFHV��7KH�VRIWZDUH�WUDQVIRUPV�WKLV�GDWD�LQWR�UHSRUWV�WKDW�DUH

UHOHDVHG�RQOLQH�YLD�:HLER��WRJHWKHU�ZLWK�DWPRVSKHULF�DQG�ZHDWKHU�GDWD��H�J���SUHVVXUH��KXPLGLW\��DQG�WHPSHUDWXUH���SKRWRV�RI�WKH�VNLHV��DQG

WKH�$4,V�IURP�WKH�8�6��(PEDVV\�DQG�WKH�ORFDO�(QYLURQPHQWDO�3URWHFWLRQ�%XUHDXV��$FFRUGLQJ�WR�/LX��WKLV�UDQJH�RI�LQIRUPDWLRQ�DQG�WKH�UHFRUGV

RI�ERWK�RĉFLDO�DQG�QRQ�JRYHUQPHQWDO�GDWD�FRQVWLWXWH�D�PRUH�VFLHQWLĆF�DSSURDFK�WR�WKH�VXEMHFW�

7KH�%HLMLQJ�EDVHG�1*2�)ULHQGV�RI�1DWXUH��)21��ZDV�DQRWKHU�NH\�DFWRU�WKDW�MRLQHG�WKH�SURFHVV�LQLWLDWHG�E\�*%�DQG�/LX��)21�LV�WKH�ROGHVW

HQYLURQPHQWDO�1*2�LQ�&KLQD��,Q�������)21�EHJDQ�i7KH�%OXH�6NLHV�/DEj��LQ�&KLQHVH�� ��KHUHLQDIWHU�i%OXH�6NLHVj���D�VHULHV�RI�ZRUNVKRSV

DQG�ĆHOG�WULSV�DGGUHVVHG�WR�FLWL]HQV�LQWHUHVWHG�LQ�XQGHUVWDQGLQJ�DLU�SROOXWLRQ��$FFRUGLQJ�WR�%OXH�6NLHV�FRRUGLQDWRU�+XL�*XR���������)21�GLG

QRW�ZDQW�WR�PHDVXUH�DLU�TXDOLW\�XVLQJ�DQ�H[SHQVLYH�GHYLFH��LQVWHDG��LW�ZDQWHG�WR�XVH�SRUWDEOH�SDUWLFXODWH�FRXQWHUV�LQ�SODFHV�OLNH�SXEOLF

WUDQVSRUWDWLRQ��H�J���WKH�VXEZD\�V\VWHP�DQG�EXVHV���UHVLGHQWLDO�VSDFHV��DQG�FRPPHUFLDO�VSDFHV��H�J���PDOOV��LQGRRU�SOD\JURXQGV��HWF����*XR

DUJXHV�WKDW�DOWKRXJK�WKHUH�DUH�WHFKQLFDO�UHDVRQV�DQG�OLPLWDWLRQV��OLNH�FRQWUROOLQJ�WKH�WHVW�VLWH�FRQGLWLRQ��H�J���KXPLGLW\��SUHVVXUH��DQG�OHYHOV�RI

UDGLDWLRQ���)21�ZDQWV�WR�PDNH�SHRSOH�DZDUH�RI�WKH�SUHVHQFH�RI�DLU�SROOXWLRQ�LQ�WKHLU�GDLO\�VSDFHV��3HRSOH�ZKR�MRLQ�%OXH�6NLHV�RIWHQ�LQWHUDFW

ZLWK�DFDGHPLFV�DQG�H[SHUWV�ZKR�DWWHQG�WKH�DFWLYLWLHV�WR�XQGHUVWDQG�WKH�VFLHQFH�EHKLQG�DLU�TXDOLW\�DQG�VHQVRUV��%OXH�6NLHV�KDV�RUJDQLVHG�ĆHOG

WULSV�WR�%(3%�WR�WDON�ZLWK�RĉFLDOV�DERXW�WKH�FLW\jV�SODQV�DQG�DLU�TXDOLW\�LQGLFHV�

,Q�JHQHUDO��WKH�SURFHVV�DQG�UHODWHG�DFWLRQV�RI�*%�DQG�i0\�FRXQWU\�PHDVXUHV�WKH�DLUj�GHSLFW�DQRWKHU�VLGH�RI�FLWL]HQ�HQJDJHPHQW�ZLWK�DLU�TXDOLW\�

WKURXJK�WKH�XVH�RI�PRUH�WUDGLWLRQDO�PHDQV�RI�FLWL]HQ�VFLHQFH��7KH�GRRU�OHIW�VHPL�RSHQ�VSDFH�IRU�SXEOLF�SDUWLFLSDWLRQ�UHODWHG�WR�DLU�SROOXWLRQ

�+XDQJ���������HQDEOHG�E\�WKH�VWUDWHJLF�XVH�RI�LQVWUXPHQWV�WR�SURYRNH�ORFDO�DZDUHQHVV��,QGLYLGXDOV�LQ�VHFRQG�WLHU�FLWLHV��L�H���:XKDQ��KDYH

HFKRHG�WKH�WUDQVERXQGDU\�HĄHFW�RI�DLU�SROOXWLRQ�DQG�WKH�SRSXODULVDWLRQ�RI�WKH�WRSLF��7KH�DGRSWLRQ�RI�WHFKQRORJLFDO�GHYLFHV�LQ�GLĄHUHQW

JHRJUDSKLFDO�DQG�TXRWLGLDQ�VSDFHV�SUHWHQGHG�WR�FKDOOHQJH�WKH�RĉFLDO�DLU�SROOXWLRQ�GDWD��8QOLNH�VRFLDO�FRPPHQWDU\�DQG�WKH�SKRWRJUDSKLF

UHFRUG��WKH�QDWLRQDO�FDOO�ZDV�SXUSRVHO\�LQWHQGHG�WR�SURGXFH�DQ�DOWHUQDWLYH�DSSURDFK�WR�WKH�H[LVWHQW�GDWD��7KLV�UHTXLUHG�D�PRUH�FRPSOH[

XQGHUVWDQGLQJ�RI�DLU�SROOXWLRQ�DQG�WHFKQLFDO�LQVWUXPHQWV��7KH�QHWZRUNV�RI�DFDGHPLF�H[SHUWV�DQG�ORFDO�HQYLURQPHQWDO�RĉFLDOV�ZHUH�NH\�WR

OHJLWLPLVLQJ�WKHLU�LQVWUXPHQWV�DQG�PHWKRGV��EULGJLQJ�FRPPXQLFDWLRQ�ZLWK�ZLGHU�DXGLHQFHV��DQG�VRPHWLPHV�PDLQWDLQLQJ�JRRG�UHODWLRQV�ZLWK

RĉFLDOV�

,Q�������HDUOLHU�WKDQ�SODQQHG��&KLQD�XSGDWHG�LWV�$3,�WR�DQ�$4,��DGGLQJ�30����DQG�KHDOWK�DGYLFH�YHU\�VLPLODU�WR�WKH�LQGH[�RI�WKH�8�6��(PEDVV\��,W

LV�LQWHUHVWLQJ�WR�VHH�WKH�VWUDWHJLHV�WKDW�PHPEHUV�RI�WKH�DFWLRQ�KDYH�DGRSWHG��*%�DQG�)21��VWUDWHJLFDOO\�HQWUHQFKHG�LQ�WKHLU�UROH�RI�iFLYLF

WHVWHUVj��GLG�QRW�FRQWURYHUW�RĉFLDO�GDWD�EXW��LQVWHDG��IRFXVHG�RQ�HGXFDWLRQ�DQG�DZDUHQHVV��7KLV�FKDQJH�FDQ�EH�IUDPHG�WKURXJK�WKH�HPEHGGHG

DFWLYLVP�DQG�ULJKWIXO�UHVLVWDQFH�DSSURDFK��*%�DQG�)21�IRUPDOLVHG�WKHLU�UROH�LQ�WKH�SXEOLF�XQGHUVWDQGLQJ�RI�DLU�SROOXWLRQ�E\�DGRSWLQJ�WKH

UKHWRULF�RI�WKH�OLPLWV�LPSRVHG�E\�WKH�JRYHUQPHQW�DQG�VRIWHQHG�WKH�VFRSH�RI�WKHLU�GDWD��2Q�WKH�RWKHU�KDQG��$LU�:DWFK�KDV�DGYDQFHG�LQ�UHĆQLQJ

GDWD�DQG�H[SDQGLQJ�LWV�DSSURDFK�WR�RWKHU�FLWLHVoSHUKDSV�EHFDXVH�WKH\�DUH�OHVV�YLVLEOH�WR�ORFDO�SRZHUV��7KH�DFWRUV�LQYROYHG�LQ�i0\�FRXQWU\



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

PHDVXUHV�WKH�DLUj�DUH�ZKDW�FDQ�EH�FDOOHG�iQDLYH�H[SHUWVj�ZKR�LQWURGXFH�WKH�XVH�RI�WHFKQRORJLFDO�LQVWUXPHQWV�WR�UDLVH�DLU�SROOXWLRQ�DZDUHQHVV�

$V�WKHLU�DFWLRQ�HYROYHV��WKH\�DGDSW�WKHLU�GLVFRXUVH�WR�WKH�H[LVWHQW�OLPLWV�RI�WKH�SROLWLFDO�DQG�NQRZOHGJH�FRQWH[WV�

.NG·/ZGrdGCjGE·�Cj\g�·�rd:j·
\YYkZOjs
$LU�SROOXWLRQ�LQ�&KLQD�DQG�FLWL]HQ�SDUWLFLSDWLRQ�LV�D�WRSLF�XQH[SORUHG�LQ�WKH�OLWHUDWXUH�EXW�RQH�WKDW�PLJKW�FRQWULEXWH�WR�GLĄHUHQW�ZD\V�RI

WKLQNLQJ�DERXW�WKH�G\QDPLVP�RI�DFWLYLVP�LQ�WKH�FRXQWU\��)RUHLJQ�FLWL]HQV�DOVR�PXVW�H[SORUH�ZD\V�WR�LQĈXHQFH�FLWL]HQ�SDUWLFLSDWLRQ�DQG

DZDUHQHVV�LQ�UHJDUG�WR�DLU�TXDOLW\��7KLV�SKHQRPHQRQ�LV�QRW�VR�QHZ�LQ�WKH�ZLGHU�FRQWH[W�RI�HQYLURQPHQWDO�DFWLYLVP��6LQFH�WKH�����V��WKH

FRXQWU\�KDV�ZLWQHVVHG�D�JURZLQJ�QXPEHU�RI�WUDQVQDWLRQDO�QHWZRUNV�RI�1*2V�DQG�FLYLO�VRFLHW\�FRPPXQLWLHV�LQWHUDFWLQJ�ZLWK�&KLQHVH�FLWL]HQV

�&KHQ��������

7KH�KHDOWK�EORJ�RI�'U��5LFKDUG�6DLQW�&\U��0\�+HDOWK�%HLMLQJ��LV�RQH�H[DPSOH�RI�KRZ�DLU�SROOXWLRQ�LQ�&KLQD�RSHQHG�WKH�GRRU�RI�WKH�H[SDW

FRPPXQLW\��'U��6DLQW�&\U�LV�D�IDPLO\�PHGLFLQH�GRFWRU�IURP�WKH�8�6��ZKR�VHWWOHG�LQ�%HLMLQJ�LQ�������+H�ZRUNV�IRU�WKH�HOLWH�%HLMLQJ�8QLWHG�)DPLO\

+RVSLWDO��ZKLFK�SURYLGHV�ELOLQJXDO��&KLQHVH�(QJOLVK��VHUYLFHV�WR�SDWLHQWV��$IWHU�FRPLQJ�WR�&KLQD�DQG�UHDOLVLQJ�WKDW�SDWLHQWV�ODFNHG�UHOLDEOH

LQIRUPDWLRQ�DERXW�SROOXWLRQ�DQG�KHDOWK�ULVNV��KH�ODXQFKHG�KLV�EORJ�PDLQO\�WR�DGGUHVV�WKH�H[SDW�FRPPXQLW\�DQG�&KLQHVH�FLWL]HQV�ZKR�UHDG

(QJOLVK�

2QH�WRSLF�DERXW�ZKLFK�KH�EORJJHG�ZDV�KLV�ZRUULHV�DERXW�DLU�SROOXWLRQ�LQ�%HLMLQJ��+H�EHOLHYHG�WKH�SROOXWLRQ�ZDV�YHU\�VLJQLĆFDQW��DOWKRXJK�KH

FRXOG�QRW�ĆQG�DQ\�VSHFLĆF�GDWD�RU�KLVWRULFDO�UHFRUGV��%HIRUH�WKH�%HLMLQJ�2O\PSLFV��KH�SRVWHG�LQIRUPDWLRQ�DERXW�KRZ�WR�SURWHFW�RQHVHOI�IURP

DLU�SROOXWLRQ�DQG�ZK\�WKH�SUREOHP�ZDV�D�KHDOWK�WKUHDW��+H�DFNQRZOHGJHG�KLV�OLPLWDWLRQ�LQ�UHDFKLQJ�ZLGHU�DXGLHQFHV��i,W�GLG�IUXVWUDWH�PH�DW�WKH

EHJLQQLQJ�UHDOL]LQJ�WKDW�P\�EORJ�UHDGHUV�ZHUH�JHWWLQJ�KHDOWK�DGYLFH�EXW�PRVW�&KLQHVH�SHRSOH�GLG�QRW�KDG�D�FOXHj��������

$IWHU�WKH�2O\PSLFV��DQG�ZLWK�WKH�UHOHDVH�RI�$4,�E\�WKH�8�6��(PEDVV\��'U��6DLQW�&\U�QRWLFHG�WKDW�WKH�&KLQHVH�SDWLHQWV�ZHUH�DVNLQJ�PRUH

TXHVWLRQV�DERXW�WKH�WRSLF��VXFK�DV�ZKLFK�PDVNV�ZHUH�PRUH�HĄHFWLYH��ZKLFK�DLU�SXULĆHU�ZRUNHG�EHWWHU��ZKDW�WR�HDW��DQG�KRZ�WR�SURWHFW�WKHLU

FKLOGUHQ��,Q�������KH�SRVWHG�

,Q�UHDO�OLIH�WHUPV��WKHUH�LV�GHĆQLWHO\�D�ULVN�IURP�DLU�SROOXWLRQ�WR�\RXU�KHDOWK��7KH�XQGHUO\LQJ�GDPDJH�VHHPV�WR�EH�WKH�WLQ\�SDUWLFOHV�JHWWLQJ

VXFNHG�GHHS�LQWR�\RXU�OXQJV�DQG�LQLWLDWLQJ�DQ�LQĈDPPDWRU\�UHVSRQVHoDQG�ORQJ�WHUP�H[SRVXUH�KDV�D�GRVH�UHVSRQVH�LQFUHDVH�LQ�FKURQLF

EURQFKLWLV��OXQJ�FDQFHUV��DQG�DWKHURVFOHURWLF�KHDUW�GLVHDVH��,W�KDV�EHHQ�VWXGLHG�H[WHQVLYHO\��DQG�,�KDYH�OLQNV�EHORZ�WR�D�FRXSOH�RI�WKH�EHVW

DUWLFOHV�

�6DLQW�&\U�������

$IWHU�VWXG\LQJ�0DQGDULQ��'U��6DLQW�&\U�GHFLGHG�WR�GHOLYHU�ELOLQJXDO�LQIRUPDWLRQ�RQ�:HLER��+LV�SRVWV�DERXW�DLU�SROOXWLRQ�LQWHUHVWHG�KLV�IROORZHUV�

PRVW�RI�ZKRP�ZHUH�&KLQHVH��+H�GHFLGHG�WR�SXEOLVK�WZR�W\SHV�RI�LQIRUPDWLRQ�DERXW�DLU�SROOXWLRQ��DQ�H[SODQDWLRQ�RI�UHOHYDQW�SHHU�UHYLHZHG

VWXGLHV�DQG�WKH�UHVXOWV�RI�WHVWV�RI�SDUWLFXODWH�UHVSLUDWRUV��PDVNV�WKDW�SURYLGH�SURWHFWLRQ�IURP�DLU�SROOXWLRQ��DQG�DLU�SXULĆHUV��VHH�)LJXUH����

7KH�UHVSRQVH�WR�WKLV�LQIRUPDWLRQ�KDV�EHHQ�SRVLWLYH��7RGD\��'U��6DLQW�&\U�KDV��������IROORZHUV��+H�H[SODLQV��i&KLQHVH�SHRSOH�DUH�VWDUYHG�IRU

WUXVWZRUWK\�KHDOWK�LQIRUPDWLRQ�DERXW�HYHU\WKLQJ��6R�LI�,�FRXOG�SURYLGH�HYLGHQFH�EDVHG�WLSV�,�UHDOO\�IHHO�OLNH�,�FRQWULEXWHG�D�OLWWOH�ELW�WR�VRPH

SHRSOH�LQ�&KLQDj��������

)LJXUH����,Q�WKLV�LPDJH��'U��5LFKDUG�6DLQW�&\U�VKRZV�KRZ�KH�WHVWV�WKH�HĄHFWLYHQHVV�RI�SRSXODU�DLU�SROOXWLRQ�PDVNV�LQ�WKH�PDUNHW��+LV�ZHEVLWH�

0\�+HDOWK�%HLMLQJ��VHUYHV�DV�D�SODWIRUP�WR�SURYLGH�LQIRUPDWLRQ�DQG�UDLVH�DZDUHQHVV�DERXW�DLU�SROOXWLRQ�DQG�KHDOWK�HĄHFWV��6RXUFH�

ZZZ�P\KHDOWKEHLMLQJ�FRP

3URMHFW�)/2$7��OHG�E\�;LDRZHL�:DQJ��LV�DQRWKHU�H[DPSOH�RI�WKH�FLYLF�HQJDJHPHQW�RI�DLU�SROOXWLRQ�E\�IRUHLJQHUV��,Q�������:DQJ��DQ�$PHULFDQ

DQG�+DUYDUG�PDVWHUjV�GHJUHH�VWXGHQW��FDPH�WR�&KLQD�WR�GHYHORS�D�SURMHFW�IRFXVLQJ�RQ�SROOXWLRQ�DZDUHQHVV�WKURXJK�FLWL]HQ�VFLHQFH�DQG�GHVLJQ�

$ORQJ�ZLWK�WZR�IULHQGV��:DQJ�DSSURDFKHG�NLWH�PDVWHUV�LQ�%HLMLQJ�DQG�SURSRVHG�LQVWDOOLQJ��RQ�WKHLU�NLWHV��GR�LW�\RXUVHOI��',<��VHQVRUV�WR

PHDVXUH�DLU�SROOXWLRQ�

)/2$7�WULHG�WR�WDNH�RĄ�WKURXJK�FRPPXQLW\�SDUWLFLSDWLRQ��$V�;LDRZHL�H[SODLQV��i,I�\RX�JR�LQWR�WKH�+XWRQJV��KLVWRULFDO�UHVLGHQWLDO�DUHDV��WR�WKH

FRPPXQLW\�FHQWUHV��WKHUH�LV�LQIRUPDWLRQ�DQG�NQRZOHGJH�VKDULQJ�DQG�SHRSOH�WDNH�FDUH�RI�WKH�HQYLURQPHQW�WRJHWKHU��LQ�D�QRQ�RĉFLDO�ZD\j

��������7KH�SURMHFW�PDGH�DQ�RQOLQH�FDOO�IRU�YROXQWHHUV�DQG�SDUWLFLSDQWV��)RU�WKUHH�ZHHNV��SDUWLFLSDQWV�SDUWLFLSDWHG�LQ�ZRUNVKRSV�DV�ZHOO�DV



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

OHDUQHG�KRZ�WR�PDNH�D�NLWH�DQG�LQVWDOO�DLU�TXDOLW\�VHQVRUV��$UGXLQRV��DQ�RSHQ�VRXUFH�KDUGZDUH�DQG�VRIWZDUH�SODWIRUP�YHU\�FRPPRQ�LQ�WKHVH

W\SHV�RI�',<�SURMHFWV��ZDV�XVHG�WR�PHDVXUH�DLU�TXDOLW\�

,Q�WKH�DLU��WKH�VHQVRUV�GLVSOD\HG�FRORXUV�ZLWK�/('�OLJKWV��JUHHQ�LQGLFDWLQJ�JRRG�DLU�TXDOLW\�DQG�SLQN�LQGLFDWLQJ�YHU\�SRRU�DLU�TXDOLW\��;LDRZHL

PDLQWDLQV�WKH�UHVXOWLQJ�LQIRUPDWLRQ�ZDV�QRW�LQWHQGHG�WR�SURGXFH�LQVLJKW�OLNH�WKH�RĉFLDO�RU�8�6��(PEDVV\�LQGLFHV��&RPELQLQJ�',<�HOHFWURQLFV

ZLWK�FRPPXQLW\�SDUWLFLSDWLRQ�LQ�SXEOLF�DUHDV�ZDV�DQ�LQYLWDWLRQ�WR�HQJDJH�FLWL]HQV�LQ�WKH�XQGHUVWDQGLQJ�RI�DLU�SROOXWLRQ�LQ�D�PRUH�TXRWLGLDQ

ZD\��i$Q�LPSRUWDQW�SDUW�RI�FLWL]HQ�VFLHQFH�LV�QRW�MXVW�FROOHFWLQJ�GDWD�ULJKW"�%HFDXVH�\RX�FRXOG�KDYH�WKLV�QHWZRUN�RI�PDFKLQHV�FROOHFWLQJ�GDWD�IRU

\RX��%XW�D�ODUJH�SDUW�RI�LW�LV�VRFLDO��DQG�FXOWXUDO��DQG�KDYLQJ�FLWL]HQV�LQIRUPHG�HDFK�RWKHU�DQG�HQJDJHG�HDFK�RWKHU��7KDW�ZD\��DQ\�NLQG�RI�GU\

VFLHQFH�EHFRPHV�UHDOO\�PHDQLQJIXOj��������

$QRWKHU�DUHD�LQ�ZKLFK�H[SDWV�LQWHUDFWHG�ZLWK�&KLQHVH�FLWL]HQV�ZDV�WKH�FUHDWLRQ�RI�VWDUW�XSV�ZLWK�D�VRFLDO�PHVVDJH�EHKLQG�WKH�EXVLQHVV��7ZR

H[DPSOHV�SRUWUD\�WKLV�FRQWH[W��DLU�SXULĆHUV�DQG�ZHDUDEOH�GHYLFHV��

7KRPDV�7DOKHOP��D�8�6��SV\FKRORJLVW�ZKR�KDG�OLYHG�LQ�&KLQD�VLQFH�������FUHDWHG�WKH�VWDUW�XS�6PDUW�$LU��,W�VWDUWHG�RSHUDWLQJ�LQ������E\�VHOOLQJ

DLU�ĆOWHUV�DQG�',<�DLU�SXULĆHUV��(DUOLHU�WKDW�\HDU��DIWHU�ZLWQHVVLQJ�WKH�i$LUSRFDO\SVHj�LQ�%HLMLQJ��7DOKHOP�ZDV�WKLQNLQJ�QRW�DERXW�RSHQLQJ�D

EXVLQHVV�EXW��UDWKHU��DERXW�KRZ�WR�SURWHFW�RQHVHOI�IURP�DLU�SROOXWLRQ��+H�FKHFNHG�WKH�SULFHV�RI�PRVW�RI�WKH�DLU�SXULĆHUV�RQ�WKH�PDUNHWoWKH\

UDQJHG�IURP�������\XDQ�WR�������\XDQ��DERXW������86�WR��������86���%\�FRQGXFWLQJ�D�VLPSOH�VHDUFK�RQ�WKH�LQWHUQHW��7DOKHOP�OHDUQHG�WKDW�LW

ZDV�UHODWLYHO\�HDV\�WR�EXLOG�DQ�DLU�SXULĆHUoMXVW�DVVHPEOH�D�IDQ�DQG�D�ĆOWHU��������

)URP�&KLQHVH�ZHEVLWHV��7DOKHOP�SXUFKDVHG�VHYHUDO�ĆOWHUV�WKDW�FODLPHG�WR�IROORZ�WKH�VWDQGDUG�RI�WKH�8�6��'HSDUWPHQW�RI�(QHUJ\��NQRZQ�DV

iKLJK�HĉFLHQF\�SDUWLFXODWH�DUUHVWDQFHj��+(3$����7KHQ�KH�ERXJKW�D������86�LQGRRU�SDUWLFOH�FRXQWHU�WR�FRQĆUP�WKH�ĆOWHUVj�HĉFLHQF\��(YHQWXDOO\�

VRPH�IULHQGV�ZKR�KDG�EUDQGHG�DLU�SXULĆHUV�LQ�WKHLU�KRPHV�OHW�KLP�FRQGXFW�WKH�VDPH�WHVWV��+H�RUJDQLVHG�WKH�GDWD�DQG�SXEOLVKHG�LW�RQOLQH��7KH

GHPDQG�IRU�WUXVWZRUWK\�LQIRUPDWLRQ�DERXW�DLU�ĆOWHUV�ZDV�LQFUHDVLQJ�LQ�&KLQD��DV�ZHUH�WKH�SULFHV�RI�WKH�DLU�SXULĆHUV��7KHUHIRUH��7DOKHOP�DVNHG

VRPH�IULHQGV��L�H���H[SDWV�DQG�&KLQHVH��WR�RSHQ�WKH�VWDUW�XS�DQG�VHOO�WKH�ĆOWHUV�DQG�IDQV�RQ�WKH�SRSXODU�H�FRPPHUFH�ZHEVLWH��7DREDR��6LQFH

WKHQ��WKH\�KDYH�DOVR�UXQ�ZRUNVKRSV�LQ�GLĄHUHQW�FLWLHV�LQ�&KLQD�IRU�WKH�SULFH�RI�WKH�NLW��L�H���ĆOWHU�DQG�IDQ���,Q�WKRVH�ZRUNVKRSV��WKH\�LQWURGXFH

WKH�GDWD��KRZ�7DOKHOP�PHDVXUHG�LW�LQ�KLV�URRP��DQG�KRZ�LW�VKRXOG�EH�XVHG��$OWKRXJK�QHZ�FRPSDQLHV�KDYH�WULHG�WR�UHSOLFDWH�WKH�DSSURDFK�RI

6PDUW�$LU��7DOKHOP�WKLQNV�WKDW�FXVWRPHUV�UHFRJQLVH�WKDW�EHKLQG�WKHLU�ĆOWHUV�LV�D�OHYHO�RI�LQGHSHQGHQFH�DQG�HQJDJHPHQW�WKDW�LV�KDUG�WR�ĆQG�LQ

ORFDO�FRPSHWLWRUV�

$Q�DUHD�WKDW�KDV�UHFHLYHG�FRQVLGHUDEOH�DWWHQWLRQ�IURP�',<HUV�DQG�FLWL]HQ�VFLHQFH�SURMHFWV�LQ�WKH�ODVW�IHZ�\HDUV�LV�SRUWDEOH�DQG�ZHDUDEOH

VHQVRUV��,Q�WKH�8�6���SURMHFWV�OLNH�+DELWDW�0DS��DLUFDVWLQJ�FRP��VKRZ�WKH�SRWHQWLDO�RI�WKLV�QH[W�JHQHUDWLRQ�RI�SHUVRQDO�GHYLFHV�DQG

FURZGVRXUFHG�PDSV��,Q�&KLQD��WKH\�DUH�UHODWLYHO\�QHZ��+DQ�:DQJ�>�@���������D�\RXQJ�HQWUHSUHQHXU�DQG�EDFKHORUjV�GHJUHH�VWXGHQW�DW�D

UHQRZQHG�8�6��XQLYHUVLW\��VDZ�WKH�SRVVLELOLW\�RI�LQWURGXFLQJ�ZHDUDEOHV�WKDW�FRXOG�PHDVXUH�30����LQ�&KLQD��$W�WKLV�WLPH��WKH�GHYLFH�GLG�QRW

H[LVW��WKHUHIRUH��D�JURXS�RI�FODVVPDWHV�FUHDWHG�D�SURWRW\SH��7KH�XQLYHUVLW\�HQFRXUDJHG�WKHP�WR�FRPPHUFLDOLVH�LW��VR�WKH\�EHJDQ�D�MRXUQH\�WKDW

KDV�WDNHQ�:DQJ�EDFN�WR�&KLQD�

$OWKRXJK�WKH�GHYLFH�KDV�QRW�EHHQ�UHOHDVHG�FRPPHUFLDOO\��LW�KDV�PDGH�D�SDWK�LQ�WKH�PHGLD�DQG�UHFHLYHG�VXSSRUW�IURP�WKH�SRSXODU�KDUGZDUH

GHYHORSHU��+D[��:DQJ�KDV�PL[HG�IHHOLQJV�DERXW�LWV�SRWHQWLDO�XVH�LQ�&KLQD��+H�UHJDUGV�WKH�SROLWLFDO�FXOWXUH�DV�QRW�UHDG\�WR�DOORZ�PLOOLRQV�RI

SRWHQWLDO�XVHUV�RI�ZHDUDEOHV�WR�VHQVH�DLU�SROOXWLRQ��+H�EHOLHYHV�WKDW��EHFDXVH�RI�WKH�PDJQLWXGH�RI�WKH�SUREOHP��&KLQHVH�FLWL]HQV�KDYH�WKH�ULJKW

WR�NQRZ�ZKDW�LV�UHDOO\�KDSSHQLQJ�DW�WKH�VWUHHW�OHYHO��+H�FRQFOXGHV�WKDW�VHQVRUV�ZLOO�EH�WKH�PDLQ�FKDOOHQJH�IRU�WKH�JRYHUQPHQW�LQ�WKH�QHDU

IXWXUH�

��-
/--�!��·	,������·��,·)!��/.�!�·�
.�4�-�·�!,·�·��5·�!4�,���
�·�,�
7KLV�DUWLFOH�LQWHQGHG�WR�HFKR�UHFHQW�GHEDWHV�IURP�676�DQG�&KLQHVH�6WXGLHV�DERXW�FLWL]HQ�DJHQF\�DQG�HQYLURQPHQWDO�KHDOWK�LQ�&KLQD�E\

GLVFXVVLQJ�H[DPSOHV�RI�FLWL]HQ�VFLHQFH�DQG�WKH�SRSXODULVDWLRQ�RI�WHFKQRVFLHQWLĆF�NQRZOHGJH�DERXW�DLU�SROOXWLRQ��,Q�WKH�FKDQJLQJ�ODQGVFDSH�RI

HQYLURQPHQWDO�JRYHUQDQFH�LQ�&KLQD��WKUHH�DVSHFWV�KDYH�FOHDUHG�WKH�ZD\�IRU�FLWL]HQV�WR�EHFRPH�PRUH�DZDUH�DQG�HĄHFWLYH�LQ�GHPDQGLQJ

HQYLURQPHQWDO�SURWHFWLRQ�����7KH�UROH�RI�WKH�LQWHUQHW�LQ�GLYHUVLI\LQJ�WKH�FLUFXODWLQJ�PHVVDJHV�DQG�VRXUFHV��QRW�DOZD\V�UHVSHFWLQJ�WKH�RĉFLDO�RU

VRXQG�WHFKQRVFLHQWLĆF�NQRZOHGJH�EXW�DOVR�JHQHUDWLQJ�DOWHUQDWLYH�iGLVRUJDQLVHG�NQRZOHGJHj��%HUWLOVVRQ������������7KH�JRYHUQPHQWjV�UHODWLYHO\

RSHQ�DWWLWXGH�WRZDUGV�SXEOLF�HQJDJHPHQW�WKDW�LV�FUHDWLQJ�QHZ�iVDIH�VSDFHVj�RU�iEOLQG�VSDFHVj�IRU�FLWL]HQ�SDUWLFLSDWLRQ�����7KH�SROLWLFDO�SUHVVXUH

DQG�PHGLD�DWWHQWLRQ�EURXJKW�DERXW�E\�LQWHUQDWLRQDO�HYHQWV��WKH�2O\PSLFV��DQG�SROOXWLRQ�HYHQWV��L�H���WKH�8�6��(PEDVV\�LQFLGHQW�DQG

$LUSRFDO\SVH��

7KLV�QHZ�VFHQDULR�LV�KHOSLQJ�WR�RYHUFRPH�ZKDW�0RO��������XQGHUVWRRG�DV�DQ�iLQIRUPDWLRQ�SRRUj�HQYLURQPHQW��LQIRUPDWLRQ�DV\PPHWULHV�DQG

WKH�VXSSUHVVLRQ�RI�DOWHUQDWLYH�LQIRUPDWLRQDO�VRXUFHV��%HWZHHQ������DQG�������LW�DSSHDUV�WKDW�&KLQD�KDG�D�PRUH�UREXVW�DQG�GLYHUVH

LQIRUPDWLRQ�FRQWH[W��LQ�SDUW�EHFDXVH�RI�FLWL]HQ�SDUWLFLSDWLRQ�DQG�WKH�DGRSWLRQ�RI�VRXQG�WHFKQRVFLHQWLĆF�NQRZOHGJH��+RZHYHU��WKHUH�LV�D�ORQJ

ZD\�WR�JR�WR�RYHUFRPH�WKH�SXVKEDFN�WKDW�WKH�JRYHUQPHQW�GLVSOD\V�DJDLQVW�WKLV�W\SH�RI�SDUWLFLSDWLRQ��7KH�FDVHV�SUHVHQWHG�LQ�WKLV�DUWLFOH

SRUWUD\�XQVHWWOHG�LVVXHV��FLWL]HQV�GHPDQGLQJ�PRUH�WUDQVSDUHQW�DQG�UHOLDEOH�LQIRUPDWLRQ��DQG�D�JRYHUQPHQW�WKDW�SULRULWLVHV�SROLWLFDO�FRQWURO�

WKHUHE\�FHQWUDOLVLQJ�NQRZOHGJH�PDQDJHPHQW�

7KH�QRYHOW\�RI�FLWL]HQ�VFLHQFH�DQG�WKH�SRSXODULVDWLRQ�RI�VFLHQWLĆF�NQRZOHGJH�DERXW�DLU�SROOXWLRQ�LQ�&KLQD�KHOS�FUHDWH�DQ�XQGHUVWDQGLQJ�RI�WKH

FRPSOH[LW\�RI�&KLQHVH�FLWL]HQ�SDUWLFLSDWLRQ�LQ�WKH�ODVW�GHFDGH��,Q�JHQHUDO��WKH�H[DPSOHV�DERYH�VKRZ�KRZ�FLWL]HQV�DGRSWHG�D�iFLYLFj��&RUEXUQ�

������)RUWXQ�	�)RUWXQ��������:\OLH�HW�DO���������DSSURDFK�WRZDUGV�WHFKQRORJLHV��L�H���WHVWLQJ�LQVWUXPHQWV�DQG�PRQLWRULQJ�GHYLFHV��DQG�VFLHQFH

�HVSHFLDOO\�HSLGHPLRORJLFDO�VWXGLHV���%\�FKRRVLQJ�WKH�iFRUUHFWj�WHFKQRORJLHV�DQG�VRXQG�VFLHQFH��DFWLYLVWV�ZHUH�ZLOOLQJ�WR�TXHVWLRQ�ZKDW�WKH\

LQWHUSUHWHG�DV�D�PDLQ�SUREOHP�LQ�&KLQDoWUXVWZRUWK\�LQIRUPDWLRQ�

7KLV�FRQWH[W�ZDV�IDU�IURP�VWDWLF��VHH�)LJXUH�����)URP������WR�������FLWL]HQV�H[SUHVVHG�GLVWUXVW�RI�RĉFLDO�GDWD��7KH�PRWLYDWLRQV�EHKLQG�WKH

UHODWHG�DFWLRQV�ZHUH�WR�FRQIURQW�WKH�H[LVWLQJ�NQRZOHGJH�DQG�SURYLGH�PRUH�UHDVRQV��VXFK�DV�KHDOWK�HĄHFWV��IRU�FLWL]HQV�WR�GHPDQG�SURPSW

PHDVXUHV��5HIUDPLQJ�D�SUREOHP�WKDW�ZDV�WUDGLWLRQDOO\�LQ�WKH�KDQGV�RI�WKH�JRYHUQPHQW�DQG�H[SHUWV�JDYH�FLWL]HQV�D�SODWIRUP�RQ�ZKLFK�WR

LQWHUDFW�ZLWK�WKHP�DQG�PDNH�RZQ�LJQRUHG�LVVXHV�FOHDU��L�H���30����DQG�KHDOWK�HĄHFWV���2WWLQJHU������E��UHIHUUHG�WR�WKLV�W\SH�RI�VLWXDWLRQ�DV�D



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWLR« ����

FKDQJH�LQ�WKH�HSLVWHPLF�UHIHUHQFH�RI�H[SHUWV�DQG�WKH�SXEOLF��$IWHU�������PLVWUXVW�KDV�YDQLVKHG�WR�GLĄHULQJ�GHJUHHV��DQG�FRQIURQWLQJ�GDWD�LV

QR�ORQJHU�VR�LPSRUWDQW��7KH�UHGLUHFWLRQ�LQFOXGHG�WHVWLQJ�LQVWHDG�RI�PRQLWRULQJ��GDWD�IRU�UHIHUHQFH�LQVWHDG�RI�FRPSDUDELOLW\��DQG�DVVHVVPHQW

RI�FRPPHUFLDO�SURGXFWV��H�J���PDVNV��DLU�SXULĆHUV��LQVWHDG�RI�WKH�HĄHFWLYHQHVV�RI�RĉFLDO�GHFLVLRQV�

)LJXUH����(YROXWLRQ�RI�RĉFLDO�DQG�FLWL]HQ�DJHQGDV�IRU�DLU�SROOXWLRQ�EHWZHHQ������DQG������

,Q�WKDW�VHQVH��&KLQDjV�DFWLYLVWV��LQFOXGLQJ�H[SDWV�OLYLQJ�LQ�&KLQD��GLĄHU�IURP�WKHLU�:HVWHUQ�FRXQWHUSDUWV�LQ�KRZ�WKH\�H[SUHVV�WKHLU�SROLWLFDO

VWUXJJOH��7KHLU�VXFFHVV�DOZD\V�UHPDLQV�DQ�RSHQ�TXHVWLRQ��.XOOHQEHUJ��������H[SODLQHG�LW�WKLV�ZD\��3URGXFLQJ�IDFWV�RXWVLGH�WKH�LQVWLWXWLRQ�RI

VFLHQFH�DQG�WKH�JRYHUQPHQW�LV�DQ�LPSRUWDQW�DFKLHYHPHQW�EXW�QRW�WKH�PRVW�UHOHYDQW�RQH��,Q�WKH�FRQWH[W�RI�OLPLWHG�ULJKWV�SDUWLFLSDWLRQ��LW�ZDV

LPSRUWDQW�WR�OHJLWLPLVH�DFWLYLVWVj�DFWLRQV�LQ�WKH�H\HV�RI�SRVVLEOH�FHQVRUVKLS��6XUYLYDO�RI�WKH�SUDFWLFH�EHFDPH�NH\�WR�XQGHUVWDQGLQJ�WKHLU�UROH

DQG��PRUH�LPSRUWDQWO\��WR�EHLQJ�FRQVFLRXV�RI�WKH�SRVVLELOLWLHV�WKDW�WHFKQRVFLHQWLĆF�NQRZOHGJH�RĄHUHG�IRU�SDUWLFLSDWLRQ�

:KHWKHU�WKLV�LV�D�iWDFWLFDOj��:\OLH�HW�DO���������RU�iQRUPDOj�HYROXWLRQ�RI�WKHLU�DFWLRQV�LV�VRPHWKLQJ�WKDW�WKH�DFWLYLVWV�GR�QRW�H[SUHVV

VWUDLJKWIRUZDUGO\��,Q�VRPH�FDVHV��WKH\�H[SODLQ�WKDW�WKH�ZHLJKW�RI�WHFKQRVFLHQWLĆF�NQRZOHGJH�VRIWHQHG�WKH�VFRSH�RI�WKHLU�DFWLRQV��:KHQ�DVNHG

DERXW�XVLQJ�DQ\�VWUDWHJ\�WR�DYRLG�RĉFLDO�FHQVRUVKLS��WKH\�DOO�UHFRJQLVHG�WKDW�WKH\�ZHUH�FRQVFLRXV�WKDW�WKHLU�DFWLYLW\�FRXOG�EHFRPH�D�VHQVLWLYH

LVVXH�IRU�DXWKRULWLHV��WKHUHIRUH��WKH\�WULHG�WR�EH�DV�XQFRQIURQWDWLRQDO�DV�SRVVLEOH��7KH\�DOVR�H[SUHVVHG�WKDW�HLWKHU�WKH\�ZHUH�OXFN\�RU�WKHLU

DXGLHQFHV�ZHUH�QRW�VLJQLĆFDQW�HQRXJK�IRU�WKHP�WR�EH�FRQVLGHUHG�D�SUREOHP��2QO\�:DQJ�DĉUPHG�WKDW�WKLV�KDV�EHHQ�DQ�LPSRUWDQW�LVVXH�IRU

WKH�VWDUW�XSoVR�PXFK�VR�WKDW�WKH\�SUHIHUUHG�WR�SUHVHQW�WKHPVHOYHV�DV�D�EXVLQHVV�LGHD�

$QRWKHU�QRWHZRUWK\�SRLQW�LV�WKH�REVWDFOHV�IRU�REWDLQLQJ�UHOLDEOH�GDWD��$IWHU�FRQVXOWLQJ�ZLWK�WKHLU�QHWZRUNV��ZKLFK�LQFOXGHG�H[SHUWV�DQG

HQYLURQPHQWDO�SURWHFWLRQ�RĉFLDOV��1*2V�KDYH�IRXQG�WKDW�WKHLU�GDWD�LV�OLPLWHG��([SDWV�WULHG�WR�OHJLWLPLVH�WKHLU�NQRZOHGJH�ZLWK�VRXUFHV�WKH\

EHOLHYHG�ZHUH�RXW�RI�WKH�FLUFXLW�RI�&KLQHVH�SHRSOH�DQG�WKDW�ZHUH�DFFHSWHG�E\�LQWHUQDWLRQDO�VFKRODUV��7KH�FDVHV�RI�SKRWRJUDSKLF�UHFRUG�DQG�WKH

FRPPHUFLDOLVDWLRQ�RI�SXULĆHUV�DQG�ZHDUDEOHV�DUH�SUREOHPDWLF�LQ�WKH�VHQVH�WKDW�WKH\�GR�QRW�EULGJH�UHVLVWDQFH�DQG�FLWL]HQ�VFLHQFH�ĈDWO\��,W�LV

LPSRUWDQW�WR�DVN�ZKHWKHU�WKHVH�FRQVWLWXWH�FKDQQHOV�RI�FLWL]HQ�VFLHQFH�RU�ZKHWKHU�WKH\�FDQ�EH�FRQVLGHUHG�FLWL]HQ�VFLHQFH��7KH\�FDQ�EH

UHJDUGHG�DV�VR��EXW�RQO\�LQ�WKH�FRQWH[W�RI�iSRRU�LQIRUPDWLRQj��ZKHUH�iQDLYH�H[SHUWVj�XVH�WKHP�IRU�D�KLJKHU��EXW�QRW�SXEOLF��SXUSRVH��H�J��

FULWLFL]H�RĉFLDO�GDWD��VXSSRUW�FLWL]HQVj�DJHQF\��HWF���

,Q�JHQHUDO��PRUH�UHVHDUFK�LV�QHHGHG�WR�XQGHUVWDQG�LI�WKHVH�W\SHV�RI�UHVLVWDQFH�DUH�UHSOLFDEOH�IRU�RWKHU�SROOXWLRQ�HYHQWV�DQG�HFRORJLFDO

VWUXJJOHV��'HQJ�	�<DQJ��������VXSSRUW�WKH�LGHD�WKDW�LQ�&KLQD��iSROOXWLRQ�DQG�SURWHVW�LV�FRQWH[W�GHSHQGHQWj��������������+RZHYHU��IURP�WKH

SHUVSHFWLYH�WKDW�FLWL]HQ�VFLHQFH�LV�D�IRUP�RI�UHVLVWDQFH��DLU�SROOXWLRQ�DFWLYLVP�HYROYHG�IURP�VSHFLĆF�VRFLDO��L�H��XUEDQ��PLGGOH�HGXFDWHG�FODVVHV�

DQG�SROLWLFDO�FRQWH[WV��L�H��%HLMLQJ�2O\PSLFV��86�(PEDVV\�LQFLGHQW��DQG�$LUSRFDO\SVH��LQWR�D�ZLGH�UDQJH�RI�DFWLRQV�WKDW�KDG�GLĄHUHQW�DQJOHV�RQ

WKH�LQWHUQHW��VHFRQG�WLHU�FLWLHV��DQG�EXVLQHVV�ZRUOG��,Q�WKLV�ZD\��PHVVDJHV�DQG�DFWLRQV�WR�DSSURDFK�DLU�SROOXWLRQ�ZHUH�GLVWLQFWLYH�DQG�GHSHQGHG

RQ�WKH�SXEOLF��WKH�FRPPXQLWLHV�RI�DFWLYLVWV�DQG�WKH�W\SH�RI�NQRZOHGJH��L�H��KHDOWK��PRQLWRULQJ�WHFKQRORJ\��UHJXODWLRQ��

7KH�FRQWH[W�DQG�WKH�FDVHV�SUHVHQWHG�KHUH�SRUWUD\�DQ�H[WHQGHG�IRUP�RI�JRYHUQDQFH�RI�WKH�DWPRVSKHUH�DQG�VRFLHW\��:KLWHKHDG��������

+RZHYHU��WZR�FRPSOH[�TXHVWLRQV�UHPDLQ�����+DV�WKH�JRYHUQPHQW�WDNHQ�EDFN�FRQWURO�RI�FLWL]HQ�SDUWLFLSDWLRQ��DW�OHDVW�IURP�WKH�VLGH�RI�WKH

FLWL]HQ�VFLHQFH�DSSURDFK"�DQG����:KDW�LV�WKH�UROH�RI�WKH�QH[W�JHQHUDWLRQ�RI�FLWL]HQ�HQJDJHPHQW�ZLWK�DLU�SROOXWLRQ"�)RU�WKH�ĆUVW�TXHVWLRQ�

SDUDGR[LFDOO\��WKHUH�LV�UHDVRQ�WR�WKLQN�WKDW�WKH�JRYHUQPHQW�KDV�UHWXUQHG�WUXVW��$W�OHDVW�LQGLYLGXDOV�DQG�RUJDQLVDWLRQV�LQWHUYLHZHG�WKLQN�WKDW

RĉFLDO�LQIRUPDWLRQ�LV�PRUH�UHOLDEOH�DQG�WKDW�iWKLQJV�KDYH�FKDQJHGj��+RZHYHU��WKH\�FRQVLGHU�WKDW�DLU�TXDOLW\�DFWLYLVP�ZDV�NH\�LQ�DFKLHYLQJ

SRVLWLYH�FKDQJHV��EXW�QRZ�LV�WKH�WLPH�IRU�RWKHU�DFWLRQV��VXFK�DV�LQGRRU�SROOXWLRQ�RU�ZHDUDEOH�GHYLFHV��7KLV�VSDFH�IRU�QHZ�DFWLRQV�DOORZ�IRU�WZR

W\SHV�RI�VSHFXODWLRQ��7KH�ĆUVW��SRSXODULVDWLRQ�RI�ZHDUDEOHV�PLJKW�EULQJ�DJDLQ�D�FULVLV�LQ�WKH�FXUUHQW�UHJLPH�RI�DLU�TXDOLW\�GDWD��7KLV�NQRZOHGJH

FRXOG�FRQVWLWXWH�D�iSHHU�UHYLHZj��<HDUOH\��������IRU�SROLF\�SXUSRVHV�DQG�D�QHZ�DUHD�RI�FLWL]HQ�DFWLRQ��6HFRQG��XQWLO�QRZ��ZH�KDYH�ZLWQHVVHG

RQO\�WKH�EHJLQQLQJ�RI�FLWL]HQ�HQJDJHPHQW�ZLWK�DLU�TXDOLW\�LQ�&KLQD��$�SRVVLEOH�GLUHFWLRQ�LV�WKDW�FKHDS�PRQLWRULQJ�DQG�WHVWLQJ�GHYLFHV�FRXOG

EHFRPH�PRUH�DFFHVVLEOH�WR�SHRSOH�OLYLQJ�LQ�VHFRQG�WLHU�FLWLHV�DQG�YLOODJHV��ZKLFK�ZLOO�RSHQ�QHZ�SDWWHUQV�RI�DFWLYLVP��FRQWH[WXDOL]HG�SUDFWLFHV

RI�SDUWLFLSDWLRQ�DQG�JRYHUQPHQWDO�FRQWURO��:LWK�WKH�UKHWRULF�RI�DLU�TXDOLW\�DQG�KHDOWK�HĄHFWV�EHFRPLQJ�RUGLQDU\��LW�VHHPV�WKDW�ORFDOLVHG

UHVLVWDQFH�WKURXJK�FLWL]HQ�VFLHQFH�ZLOO�SRVH�JUHDWHU�FKDOOHQJHV�IRU�HQYLURQPHQWDO�DXWKRULWLHV�WKDW�SUHWHQG�WR�XVH�FHQWUDOL]HG�GDWD�DQDO\VLV�DQG

XQLĆHG�LQIRUPDWLRQ�SODWIRUPV�
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��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWL« �����

$QGUHZV�64��������6HHLQJ�WKURXJK�WKH�VPRJ��XQGHUVWDQGLQJ�WKH�OLPLWV�RI�&KLQHVH�DLU�SROOXWLRQ�UHSRUWLQJ��&KLQD�(QYLURQPHQW�6HULHV����������

$YDLODEOH�DW��KWWSV���ZZZ�ZLOVRQFHQWHU�RUJ�VLWHV�GHIDXOW�ĆOHV�DQGUHZVBIHDWXUHBFHV���SGI

%HUWLOVVRQ�70��������'LVRUJDQL]HG�.QRZOHGJH�RU�1HZ�)RUPV�RI�*RYHUQDQFH��6FLHQFH�6WXGLHV�������������

&DUWHU�17�	�0RO�$3-��������&KLQD�(QYLURQPHQWDO�*RYHUQDQFH�LQ�7UDQVLWLRQ��,Q��&DUWHU�17�	�0RO�$3-��HGV��(QYLURQPHQWDO�*RYHUQDQFH�LQ�&KLQD�

/RQGRQ�DQG�1HZ�<RUN��5RXWOHGJH�������

&RUEXUQ�-��������6WUHHW�6FLHQFH��&RPPXQLW\�.QRZOHGJH�DQG�(QYLURQPHQWDO�+HDOWK�-XVWLFH��&DPEULGJH��0$��0,7�3UHVV�

&KLQD�'DLO\��������+XDQEDR�GDUHQ�OLDQSDL�����WLDQ�k\LPXOLDRUDQl�MLOX�%HLMLQJ�WLDQTL� ��� k l ����-DQXDU\�

$YDLODEOH�DW��KWWS���ZZZ�FKLQDGDLO\�FRP�FQ�LQWHUIDFH�]DNHU������������������FGB���������KWPO��DFFHVVHG�������������

'HQJ�<�	�<DQJ�*%��������3ROOXWLRQ�DQG�3URWHVW�LQ�&KLQD��(QYLURQPHQWDO�0RELOL]DWLRQ�LQ�&RQWH[W��7KH�&KLQD�4XDUWHUO\��������������

'LFNLQVRQ�-/�HW�DO���������&LWL]HQ�6FLHQFH�DV�DQ�(FRORJLFDO�5HVHDUFK�7RRO��&KDOOHQJHV�DQG�%HQHĆWV��$QQXDO�5HYLHZ�RI�(FRORJ\��(YROXWLRQ��DQG

6\VWHPDWLFV�������������

)DQJ�0�HW�DO���������0DQDJLQJ�$LU�4XDOLW\�LQ�D�5DSLGO\�'HYHORSLQJ�1DWLRQ��&KLQD��$WPRVSKHULF�(QYLURQPHQW�������n���

)HQJ�-�	�/X�=��������:R�ZHL�]X�JXR�FH�NRQJTL� ��$YDLODEOH�DW��KWWS���ZZZ�LQI]P�FRP�FRQWHQW��������DFFHVVHG��������������

)HQJ�/�	�/LDR�:-��������/HJLVODWLRQ��3ODQV��DQG�3ROLFLHV�)RU�3UHYHQWLRQ�DQG�&RQWURO�RI�$LU�3ROOXWLRQ�LQ�&KLQD��$FKLHYHPHQWV��&KDOOHQJHV��DQG

,PSURYHPHQWV��-RXUQDO�RI�&OHDQHU�3URGXFWLRQ�����������

)RUWXQ�.��)RUWXQ�0��������6FLHQWLĆF�,PDJLQDULHV�DQG�(WKLFDO�3ODWHDXV�LQ�&RQWHPSRUDU\�8�6��7R[LFRORJ\��$PHULFDQ�$QWKURSRORJLVW����������������

*DUGQHU�'��������&KLQDjV�HQYLURQPHQWDO�DZDNHQLQJ��7KH�1HZ�<RUN�7LPHV�����6HSWHPEHU��$YDLODEOH�DW�

KWWS���ZZZ�Q\WLPHV�FRP������������RSLQLRQ�FKLQDV�HQYLURQPHQWDO�DZDNHQLQJ�KWPO"BU ���DFFHVVHG�������������

*KDQHP�'�	�=KDQJ�-��������i(ĄRUWOHVV�3HUIHFWLRQ�j�GR�&KLQHVH�&LWLHV�0DQLSXODWH�$LU�3ROOXWLRQ�'DWD"-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG

0DQDJHPHQW�����������n����

*ULĉQ�5��������$LU�4XDOLW\�0DQDJHPHQW��VHFRQG�HGLWLRQ���%RFD�5DWRQ��7D\ORU�DQG�)UDQFLV�

*XR�+��������,QWHUYLHZHG�E\��5RGROIR�+HUQµQGH]�3½UH]�������������

+H�*�HW�DO����������&KDQJHV�DQG�&KDOOHQJHV��&KLQDjV�(QYLURQPHQWDO�0DQDJHPHQW�LQ�7UDQVLWLRQ��(QYLURQPHQWDO�'HYHORSPHQW����������

+H�;��������,QWHUYLHZHG�E\��5RGROIR�+HUQµQGH]�3½UH]�������������

+R�0�	�1LHOVHQ�&��������$LU�3ROOXWLRQ�DQG�+HDOWK�LQ�&KLQD��DQ�,QWURGXFWLRQ�DQG�5HYLHZ��,Q��+R�0�	�1LHOVHQ�&��HGV��&OHDUHU�6NLHV�2YHU�&KLQD�

5HFRQFLOLQJ�$LU�4XDOLW\��&OLPDWH��DQG�(FRQRPLF�*RDOV��/RQGRQ��&DPEULGJH��7KH�0,7�3UHVV�������

+R�3�	�(GPRQGV�5/��HGV���������&KLQDjV�(PEHGGHG�$FWLYLVP��2SSRUWXQLWLHV�DQG�&RQVWUDLQWV�RI�D�6RFLDO�0RYHPHQW��/RQGRQ��5RXWOHGJH�

+ROGDZD\�-��������(QYLURQPHQW�DQG�+HDOWK�LQ�&KLQD��DQ�,QWURGXFWLRQ�WR�DQ�(PHUJLQJ�5HVHDUFK�)LHOG��-RXUQDO�RI�&RQWHPSRUDU\�&KLQD�����������

���

+RRNHU�-��������%HLMLQJ�$QQRXQFHV�7UDĉF�3ODQ�IRU�2O\PSLFV��1HZ�<RUN�7LPHV��$YDLODEOH�DW�

KWWS���ZZZ�Q\WLPHV�FRP������������ZRUOG�DVLD���FKLQD�KWPO��DFFHVVHG�����������

+VX�$�HW�DO���������6HHNLQJ�7UXWK�IURP�)DFWV��7KH�&KDOOHQJH�RI�(QYLURQPHQWDO�,QGLFDWRU�'HYHORSPHQW�LQ�&KLQD��(QYLURQPHQWDO�'HYHORSPHQW���

������

+XDQJ�*��������30����2SHQHG�D�'RRU�WR�3XEOLF�3DUWLFLSDWLRQ�$GGUHVVLQJ�(QYLURQPHQWDO�&KDOOHQJHV�LQ�&KLQD��(QYLURQPHQWDO�3ROOXWLRQ��������

��

,QVWLWXWH�RI�3XEOLF�	�(QYLURQPHQWDO�$ĄDLUV��,3(��	�1DWXUDO�5HVRXUFHV�'HIHQVH�&RXQFLO��15'&���������1HZ�0LQGVHWV��,QQRYDWLYH�6ROXWLRQV�

����������$QQXDO�3,7,�$VVHVVPHQW��$YDLODEOH�DW��KWWSV���ZZZ�QUGF�RUJ�UHVRXUFHV�QHZ�PLQGVHWV�LQQRYDWLYH�VROXWLRQV�����������DQQXDO�SLWL�

DVVHVVPHQW��DFFHVVHG�������������

,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���������&OHDQHU�&RDO�LQ�&KLQD��3DULV��2(&'�,($��$YDLODEOH�DW�

KWWSV���ZZZ�LHD�RUJ�SXEOLFDWLRQV�IUHHSXEOLFDWLRQV�SXEOLFDWLRQ�FRDOBFKLQD�����SGI��DFFHVVHG������������

-DOEHUW��.��������%XLOGLQJ�.QRZOHGJH�,QIUDVWUXFWXUHV�IRU�(PSRZHUPHQW��$�6WXG\�RI�*UDVVURRWV�:DWHU�0RQLWRULQJ�1HWZRUNV�LQ�WKH�0DUFHOOXV

6KDOH��6FLHQFH�	�7HFKQRORJ\�6WXGLHV��������������

-DVDQRĄ�6��������6WDWHV�RI�.QRZOHGJH��7KH�&R�SURGXFWLRQ�RI�6FLHQFH�DQG�6RFLDO�2UGHU��/RQGRQ�DQG�1HZ�<RUN��5RXWOHGJH�

-DVDQRĄ��6���	�0��/��0DUWHOOR����������(DUWKO\�3ROLWLFV��/RFDO�DQG�*OREDO�LQ�(QYLURQPHQWDO�*RYHUQDQFH��0,7�3UHVV�

-RKQVRQ�7��������(QYLURQPHQWDOLVP�DQG�1,0%<LVP�LQ�&KLQD��3URPRWLQJ�D�5XOHV�EDVHG�$SSURDFK�WR�3XEOLF�3DUWLFLSDWLRQ��(QYLURQPHQWDO�3ROLWLFV

���������������



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWL« �����

-RKQVRQ�7��������7KH�+HDOWK�)DFWRU�LQ�$QWL�:DVWH�,QFLQHUDWRU�&DPSDLJQV�LQ�%HLMLQJ�DQG�*XDQJ]KRX��7KH�&KLQD�4XDUWHUO\��������������

-XQ�0��������<RXU�ULJKW�WR�NQRZ��D�KLVWRULF�PRPHQW��&KLQD�'LDORJXH��$YDLODEOH�DW��KWWSV���ZZZ�FKLQDGLDORJXH�QHW�DUWLFOH������<RXU�ULJKW�WR�

NQRZ�D�KLVWRULF�PRPHQW��DFFHVVHG�������������

.DLPDQ�-��������&KLQHVH�6WUXJJOH�WKURXJK�i$LUSRFDO\SVHj�6PRJ��7KH�*XDUGLDQ��$YDLODEOH�DW�

KWWSV���ZZZ�WKHJXDUGLDQ�FRP�ZRUOG������IHE����FKLQHVH�VWUXJJOH�WKURXJK�DLUSRFDO\SVH�VPRJ��DFFHVVHG�����������

.D\�6�HW�DO��������&DQ�6RFLDO�0HGLD�&OHDU�WKH�$LU"�$�&DVH�6WXG\�RI�WKH�$LU�3ROOXWLRQ�3UREOHP�LQ�&KLQHVH�&LWLHV��7KH�3URIHVVLRQDO�*HRJUDSKHU

��������������

.XOOHQEHUJ�&��������&LWL]HQ�6FLHQFH�DV�5HVLVWDQFH��&URVVLQJ�WKH�%RXQGDU\�%HWZHHQ�5HIHUHQFH�DQG�5HSUHVHQWDWLRQ��-RXUQDO�RI�5HVLVWDQFH

6WXGLHV���������n���

/D)UDQLHUH��6��������$FWLYLVWV�&UDFN�&KLQDjV�:DOO�RI�'HQLDO�$ERXW�$LU�3ROOXWLRQ��-DQ������7KH�1HZ�<RUN�7LPHV��$YDLODEOH�DW�

KWWSV���ZZZ�Q\WLPHV�FRP������������ZRUOG�DVLD�LQWHUQHW�FULWLFLVP�SXVKHV�FKLQD�WR�DFW�RQ�DLU�SROOXWLRQ�KWPO

/L�/-�	�2j%ULHQ�.��������6SHFLDO�6HFWLRQ�RQ�5XUDO�3URWHVWV��7KH�&KLQD�4XDUWHUO\�������n����

/LQ�;�	�(OGHU�0��������0DMRU�'HYHORSPHQWV�LQ�&KLQDjV�1DWLRQDO�$LU�3ROOXWLRQ�3ROLFLHV�LQ�WKH�(DUO\���WK�)LYHɅ<HDU�3ODQ��1R������������,QVWLWXWH
IRU�*OREDO�(QYLURQPHQWDO�6WUDWHJLHV��,*(6���$YDLODEOH�DW��KWWS���SXE�LJHV�RU�MS�PRGXOHV�HQYLUROLE�YLHZ�SKS"GRFLG ����

/LX�-��������,QWHUYLHZHG�E\��5RGROIR�+HUQµQGH]�3½UH]�������������

/RUD�:DLQZULJKW�$��������'\LQJ�IRU�'HYHORSPHQW��3ROOXWLRQ��,OOQHVV�DQG�WKH�/LPLWV�RI�&LWL]HQVj�$JHQF\�LQ�&KLQD��7KH�&KLQD�4XDUWHUO\����������

����

0LQLVWU\�RI�(QYLURQPHQWDO�3URWHFWLRQ��0(3�&KLQD���������0(3�UHOHDVHV�DLU�TXDOLW\�VWDWXV�RI�NH\�UHJLRQV�DQG����FLWLHV�LQ���������)HEUXDU\�

$YDLODEOH�DW��KWWS���HQJOLVK�PHS�JRY�FQ�1HZVBVHUYLFH�QHZVBUHOHDVH��������W��������B�������KWP�DFFHVVHG�������������

0RO�$3-��������(QYLURQPHQW�DQG�0RGHUQLW\�LQ�7UDQVLWLRQDO�&KLQD��)URQWLHUV�RI�(FRORJLFDO

0RGHUQL]DWLRQ��'HYHORSPHQW�DQG�&KDQJH����������n���

0RO�$3-��������(QYLURQPHQWDO�*RYHUQDQFH�WKURXJK�,QIRUPDWLRQ��&KLQD�DQG�9LHWQDP��6LQJDSRUH�-RXUQDO�RI�7URSLFDO�*HRJUDSK\��������n����

1DXJKWRQ�%��������7KH�&KLQHVH�(FRQRP\��7UDQVLWLRQV�DQG�*URZWK��&DPEULGJH��0$��7KH�0,7�3UHVV�

2WWLQJHU�*������D��%XFNHWV�RI�5HVLVWDQFH��6WDQGDUGV�DQG�WKH�(ĄHFWLYHQHVV�RI�&LWL]HQ�6FLHQFH��6FLHQFH�7HFKQRORJ\�DQG�+XPDQ�9DOXHV��������n

����

2WWLQJHU�*������E��(SLVWHPLF�)HQFHOLQHV��$LU�0RQLWRULQJ�,QVWUXPHQWV�DQG�([SHUWn5HVLGHQW�%RXQGDULHV��6SRQWDQHRXV�*HQHUDWLRQV��$�-RXUQDO

IRU�WKH�+LVWRU\�DQG�3KLORVRSK\�RI�6FLHQFH���������n���

5DP]\�$��������%HLMLQJjV�2O\PSLF�:DU�RQ�6PRJ��7,0(�����$SULO��$YDLODEOH�DW�

KWWS���FRQWHQW�WLPH�FRP�WLPH�ZRUOG�DUWLFOH�������������������KWPO��DFFHVVHG�������������

5HQ��<��������8QGHU�WKH�'RPH��:LOO�WKLV�)LOP�EH�&KLQDjV�(QYLURQPHQWDO�$ZDNHQLQJ"�7KH�*XDUGLDQ��$YDLODEOH�DW�

KWWSV���ZZZ�WKHJXDUGLDQ�FRP�FRPPHQWLVIUHH������PDU����XQGHU�WKH�GRPH�FKLQD�SROOXWLRQ�FKDL�MLQJ��DFFHVVHG����������

5LFK�'�HW�DO���������'LĄHUHQFHV�LQ�%LUWK�:HLJKW�$VVRFLDWHV�ZLWK�WKH������%HLMLQJ�2O\PSLFV�$LU�3ROOXWLRQ�5HGXFWLRQ��5HVXOWV�IURP�D�1DWXUDO

([SHULPHQW��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV�����������������

5XJJLHUL�0�	�3ODLD�$��������$Q�$JJUHJDWH�$4,��&RPSDULQJ�'LĄHUHQW�6WDQGDUGL]DWLRQV�DQG�,QWURGXFLQJ�D�9DULDELOLW\�,QGH[��6FLHQFH�RI�WKH�7RWDO

(QYLURQPHQW��������������

6DLQW�&\U��������,QWHUYLHZHG�E\��5RGROIR�+HUQµQGH]�3½UH]�������������

6LOYHUWRZQ��-��������$�1HZ�'DZQ�IRU�&LWL]HQ�6FLHQFH��7UHQGV�LQ�(FRORJ\�	�(YROXWLRQ�����������n���

6KDSLUR�-��������0DRjV�:DU�$JDLQVW�1DWXUH��3ROLWLFV�DQG�WKH�(QYLURQPHQW�LQ�5HYROXWLRQDU\�&KLQD��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

6SHQFHU�5��������%HLMLQJ�6PRJ�5HWXUQV�DIWHU�2O\PSLFV��7KH�7HOHJUDSK��$YDLODEOH�DW�

KWWS���ZZZ�WHOHJUDSK�FR�XN�QHZV�ZRUOGQHZV�DVLD�FKLQD���������%HLMLQJ�VPRJ�UHWXUQV�DIWHU�2O\PSLFV�KWPO��DFFHVVHG�����������

7DOKHOP�7��������,QWHUYLHZHG�E\��5RGROIR�+HUQµQGH]�3½UH]��������������

8�6��6WDWH�'HSDUWPHQW��������(PEDVV\�DLU�TXDOLW\�WZHHWV�VDLG�WR�kFRQIXVHl�&KLQHVH�SXEOLF��'LSORPDWLF�FDEOH������-XO\��$YDLODEOH�DW�

KWWSV���ZLNLOHDNV�RUJ�SOXVG�FDEOHV���%(,-,1*����BD�KWPO��DFFHVVHG�������������

YDQ�5RRLM�%��������7KH�3HRSOH�YV��3ROOXWLRQ��8QGHUVWDQGLQJ�&LWL]HQ�$FWLRQ�$JDLQVW�3ROOXWLRQ�LQ�&KLQD��-RXUQDO�RI�&RQWHPSRUDU\�&KLQD���������

��n���

:DQJ�+��������,QWHUYLHZHG�E\��5RGROIR�+HUQµQGH]�3½UH]�������������



��������� &KLQD·V�$LU�3ROOXWLRQ�0HHWV�3XEOLF�3DUWLFLSDWLRQ�DQG�&LWL]HQ�6FLHQFH�ª�7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ

SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����LQIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\�ZKHQ�VWV�PHHWV�LFW�SHHU�UHYLHZHG�SDSHUV�FKLQDV�DLU�SROOXWLRQ�PHHWV�SXEOLF�SDUWLFLSDWL« �����

$ERXW ,VVXHV 3HHU�5HYLHZ 1HZV 3URMHFWV +RPH
-RXUQDO�RI�3HHU�3URGXFWLRQ���,661������������
$OO�WKH�FRQWHQWV�RI�WKLV�MRXUQDO�DUH�LQ�WKH�SXEOLF�GRPDLQ�

�gCNOpGh

-DQXDU\�����

1RYHPEHU�����

)HEUXDU\�����

1RYHPEHU�����

-XQH�����

0DUFK�����

'HFHPEHU�����

-XO\�����

6HSWHPEHU�����

$XJXVW�����

'HFHPEHU�����

-XQH�����

-XQH�����


:jGM\gOGh

1HZV

2SHQ�&DOO

:KLWHKHDG�0��������6WDWH��6FLHQFH�DQG�WKH�6NLHV��*RYHUQPHQWDOLWLHV�RI�WKH�%ULWLVK�$WPRVSKHUH��2[IRUG��:LOH\�%ODFNZHOO�

:RQJ�(�	�%XFNOH\�&��������&KLQHVH�3UHPLHU�9RZV�7RXJKHU�5HJXODWLRQ�RQ�$LU�3ROOXWLRQ��1HZ�<RUN�7LPHV�����0DUFK��$YDLODEOH�DW�

KWWS���ZZZ�Q\WLPHV�FRP������������ZRUOG�DVLD�FKLQHVH�SUHPLHU�OL�NHTLDQJ�YRZV�WRXJKHU�UHJXODWLRQ�RQ�DLU�SROOXWLRQ�KWPO"BU ���DFFHVVHG

������������

:RUOG�5HVRXUFHV�,QVWLWXWH��������7KH�+LVWRU\�RI�&DUERQ�'LR[LGH�(PLVVLRQV��KWWS���ZZZ�ZUL�RUJ��EORJ���������KLVWRU\�FDUERQ�GLR[LGH�

HPLVVLRQV��DFFHVVHG�������������

:X��)��������(QYLURQPHQWDO�3ROLWLFV�LQ�&KLQD��$Q�,VVXH�$UHD�LQ�5HYLHZ��-RXUQDO�RI�&KLQHVH�3ROLWLFDO�6FLHQFH�������n���

:\OLH�-�HW�DO���������,QVWLWXWLRQV�IRU�&LYLF�7HFKQRVFLHQFH��+RZ�&ULWLFDO�0DNLQJ�LV�7UDQVIRUPLQJ�(QYLURQPHQWDO�5HVHDUFK��7KH�,QIRUPDWLRQ

6RFLHW\����������������

;LQKXD��������*XDQ]KRX�GLTX�ZXUL�GH�FKDQJTL�ELDQKXD�TXVKL� ����$SULO��$YDLODEOH�DW�

KWWS���QHZV�[LQKXDQHW�FRP�HQYLURQPHQW������������FRQWHQWB��������KWP��DFFHVVHG�������������

;LQKXD������E��%HLMLQJ�VKL�KXDQEDRMX��DR\XQKXL�NRQJTL�]KLOLDQJ�GDELDR�\RX�EDR]KDQJ� �����-XQH�

$YDLODEOH�DW��KWWS���ZZZ�EM�[LQKXDQHW�FRP�EMSGB����������������FRQWHQWB���������KWP��DFFHVVHG������������

;LQKXD��������k:RZHL]XJXRFHNRQJTLl�n�]KRQJJXRJRQJ]KRQJKXDQMLQJKXDQEDR\LVKLMLQUX�kOL]LVKLGDLl�k loo

k l��$YDLODEOH�DW��KWWS���QHZV�[LQKXDQHW�FRP�VRFLHW\������������FB����������KWP��DFFHVVHG��������������

<HDUOH\�6��������%ULGJLQJ�WKH�6FLHQFH�3ROLF\�'LYLGH�LQ�8UEDQ�$LU�4XDOLW\�0DQDJHPHQW��(YDOXDWLQJ�:D\V�WR�0DNH�0RGHOV�0RUH�5REXVW�7KURXJK

3XEOLF�(QJDJHPHQW��(QYLURQPHQW�DQG�3ODQQLQJ�&��*RYHUQPHQW�DQG�3ROLF\��������n����

<HDUOH\��6���6���&LQGHUE\��-���)RUUHVWHU��3���%DLOH\��	�3��5RVHQ����������k3DUWLFLSDWRU\�0RGHOOLQJ�DQG�WKH�/RFDO�*RYHUQDQFH�RI�WKH�3ROLWLFV�RI�8.�$LU

3ROOXWLRQ��$�7KUHH�&LW\�&DVH�6WXG\�l�(QYLURQPHQWDO�9DOXHV������������n���

=KDQJ��%�	�&DR�&��������3ROLF\��)RXU�JDSV�LQ�&KLQDjV�1HZ�(QYLURQPHQWDO�/DZ��1DWXUH���������n�����$YDLODEOH

DW�KWWS���ZZZ�QDWXUH�FRP�QHZV�SROLF\�IRXU�JDSV�LQ�FKLQD�V�QHZ�HQYLURQPHQWDO�ODZ��������

=KDR�/-�HW�DO���������+RZ�&KLQDjV�QHZ�DLU�ODZ�DLPV�WR�FXUE�SROOXWLRQ��&KLQD�'LDORJXH��������������$YDLODEOH�DW�

KWWSV���ZZZ�FKLQDGLDORJXH�QHW�DUWLFOH�VKRZ�VLQJOH�HQ������+RZ�&KLQD�V�QHZ�DLU�ODZ�DLPV�WR�FXUE�SROOXWLRQ��DFFHVVHG������������

=KX�&�HW�DO���������&KLQD�7DFNOHV�WKH�+HDOWK�(ĄHFWV�RI�$LU�3ROOXWLRQ��7KH�/DQFHW����������������n�����


