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5HIOHFWLRQ�RQ�P\�5HVHDUFK�3URMHFW�

7KH�LQFHSWLRQ�RI�P\�UHVHDUFK�SURMHFW�FDPH�IURP�WKH�XQH[SHFWHG�GLVFRYHU\�RI�KXQGUHGV�RI�

Y�VKDSHG�DQLPDO�WUDSV�LQ�WKH�$QGHDQ�DOWLSODQR�YLD�VDWHOOLWH�LPDJHU\��2ULJLQDOO\�WKRXJKW�WR�KDYH�

EHHQ�DQFLHQW�VWUXFWXUHV��H[FDYDWLRQV�DQG�UDGLRFDUERQ�GDWLQJ�VKRZ�WKDW�WKH�WUDSV�DUH�RQO\�DERXW�

����\HDUV�ROG��'XH�WR�P\�LQWHUHVW�LQ�WKH�FRORQLDO�HUD�LQ�WKH�$PHULFDV��,�ZDQWHG�WR�GHWHUPLQH�LI�

WKHVH�VWUXFWXUHV�ZHUH�D�SDUW�RI�,QGLQJHRXV�$QGHDQ�SUDFWLFHV��LI�WKH\�ZHUH�LQWURGXFHG�E\�6SDQLVK�

FRORQLVWV��RU�LI�WKH\�ZHUH�WKH�SURGXFW�RI�ERWK��3HUVRQDOO\��,�YLHZ�P\�UHVHDUFK�SURMHFW�DV�EURNHQ�

GRZQ�LQWR�WKUHH�SKDVHV��WKH�LQLWLDO�SURFHVV�RI�LQIRUPDWLRQ�JDWKHULQJ��WKH�ZULWLQJ�EDVHG�XSRQ�WKH�

LQIRUPDWLRQ�IRXQG��DQG�WKH�JDWKHULQJ�RI�DGGLWLRQDO�VXSSOHPHQWDO�PDWHULDO�WR�UHYLVH�DQG�UHILQH�P\�

ZRUN��%\�UHYLHZLQJ�FRORQLDO��DUFKDHRORJLFDO��HWKQRJUDSKLF��DQG�DFDGHPLF�VRXUFHV�,�KRSHG�WR�

VKHG�OLJKW�RQ�XQDQVZHUHG�TXHVWLRQV�UHJDUGLQJ�WKH�KLVWRULF�XVH�DQG�PDQDJHPHQW�RI�UHVRXUFHV�LQ�

WKH�$QGHDQ�KLJKODQGV���

,Q�WKH�ILUVW�SKDVH�RI�UHVHDUFK�,�ZHQW�WKURXJK�DQG�IRXQG�DV�PDQ\�VRXUFHV�DV�SRVVLEOH�WKDW�

PHQWLRQHG� �FKDFFXV ���WKH�QDPH�PRVW�FORVHO\�DVVRFLDWHG�ZLWK�WKH�WUDSV��7KH�WHUP� �FKDFFX ��ZDV�

GLIILFXOW�WR�ILQG�FRQVLGHULQJ�WKHUH�DUH�D�PXOWLWXGH�RI�VSHOOLQJ�RI�WKH�4XHFKXD�ZRUG��%\�XVLQJ�

OLEUDU\�DQG�JRRJOH�GDWDEDVHV�,�ILJXUHG�RXW�WKH�PDMRULW\�RI�LQIRUPDWLRQ�RQ� �FKDFFXV ��LV�EDVHG�

DURXQG�FRORQLDO�UHFRUGV��DFDGHPLFDOO\�UHYLHZHG�OLWHUDWXUH�DQG�FRQWHPSRUDU\�HWKQRJUDSKLHV�RI�WKH�

KXQWLQJ�PHWKRG��9LFXxD�DUH�WKH�PRVW�OLNHO\�DQLPDO�WKDW�ZRXOG�KDYH�EHHQ�KXQWHG�XVLQJ�WKH�

FKDFFX� �PHWKRG�FRQVLGHULQJ�WKH�WUDSV�DUH�IRXQG�DW�WKH�VDPH�HOHYDWLRQV�YLFXxD�RFFXS\��7RGD\��



WKHVH�VPDOO�FDPHOLGV�DUH�SURWHFWHG��DQG�WKHLU�ZRRO�LV�D�KLJKO\�YDOXHG�OX[XU\�LWHP�RQO\�DWWDLQDEOH�

WKURXJK�OLYH�VKHDULQJ�PHWKRGV��7KH�YLFXxD�VXIIHUHG�D�PDMRU�SRSXODWLRQ�FROODSVH�LQ�WKH�FHQWXULHV�

IROORZLQJ�FRORQL]DWLRQ��DQG�,�SUHVHQW�WKH�PRVW�OLNHO\�K\SRWKHVLV�IRU�WKLV�GHFOLQH�DV�WKH�UHVXOW�RI�

RYHUH[SORLWDWLRQ��7R�JLYH�EDFNJURXQG�FRQWH[W�WR�WKH�YLFXxD��,�UHVHDUFKHG�YLFXxD�HFRORJ\�DQG�WKH�

SUHKLVWRULF�UHODWLRQVKLSV�EHWZHHQ�$QGHDQ�SHRSOHV�DQG�FDPHOLGV��7KHQ��,�IXUWKHU�LQYHVWLJDWHG�WKH�

UHODWLRQVKLS�EHWZHHQ�WKH�YLFXxD�DQG�KXPDQV�GXULQJ�WKH�,QNDQ�HPSLUH��WKH�FRORQLDO��SRVW�FRORQLDO��

DQG�FRQWHPSRUDU\�HUDV���

$IWHU�,�VWDUWHG�WKH�ZULWLQJ�VWDJH�RI�P\�SURMHFW�,�EHJDQ�WR�QRWLFH�JDSV�LQ�LQIRUPDWLRQ�,�

FRPSOLHG�WKXV�IDU��WKH�PDLQ�RQH�EHLQJ�WKH�ODFN�RI�GLUHFW�TXRWHV�IURP�FRORQLDO�DFFRXQWV�RQ�

FKDFFXV� �DQG�YLFXxD��DQG�,�GHFLGHG�WR�IXUWKHU�DGG�WR�P\�LQLWLDO�UHVHDUFK��,Q�RUGHU�WR�ILQG�DFFRXQWV�

IURP�FRORQLDO�HUD�FKURQLFOHUV�,�XVHG�WKH�H+5$)�GDWDEDVH�WKURXJK�OLEUDU\�DFFHVV�ZKLFK�WXUQHG�RXW�

WR�EH�WKH�PRVW�EHQHILFLDO�LQ�ILQGLQJ�TXRWDWLRQV�WR�VXSSRUW�WKH�DFDGHPLF�UHVHDUFK�,�KDG�DOUHDG\�

FRPSLOHG���

$GGLWLRQDOO\��GXULQJ�WKLV�WKLUG�SKDVH�,�EHWWHU�VFUXWLQL]HG�WKH�VRXUFHV�,�ZDV�XVLQJ��DQG�

IXUWKHU�ORRNHG�LQWR�WKH�VRXUFHV�EHLQJ�XVHG�E\�WKH�UHVHDUFKHUV�,�KDG�FLWHG��2QH�RI�WKH�VRXUFHV�,�

ZDV�PRUH�VNHSWLFDO�RI�XVLQJ�ZDV�D�ERRN�SURGXFHG�E\�WKH�/RUR�3LDQD�IDVKLRQ�FRPSDQ\��(YHQ�

WKRXJK�WKH�HWKQRJUDSK\�WKH\�SURGXFHG�ZDV�QRW�XVDEOH�LQ�WHUPV�RI�FLWDEOH�DFDGHPLF�VRXUFHV��LW�GLG�

RIIHU�VRPH�LQVLJKW�WR�WKH�FXUUHQW�XVHV�IRU�PRGHUQ� �FKDFFXV� �DV�ZHOO�DV�WKH�PRGHUQ�YLFXxD�ZRRO�

PDUNHW�ZKLFK�,�ZDV�DEOH�WR�LQFOXGH�LQ�WKH�FRQWHPSRUDU\�VHFWLRQ�RI�P\�SDSHU��,�DOVR�VFUXWLQL]HG�

VHYHUDO�DFDGHPLF�VRXUFHV�WKDW�HQFRPSDVVHG�WKH�WRSLFV�RI�FRORQLDO�6SDQLVK�WUDGH�DQG�WH[WLOHV��EXW�

XOWLPDWHO\�GLG�QRW�KDYH�DQ\�PHQWLRQ�RI�YLFXxD�RU�YLFXxD�ZRRO�ZKLFK�ZDV�DQ�LPSRUWDQW�DQG�PDMRU�

UHVRXUFH�GXULQJ�DQG�DIWHU�FRORQL]DWLRQ��



7KH�ELJJHVW�FKDOOHQJH��DQG�VWLOO�XQDQVZHUHG�TXHVWLRQ��ZKLOH�FRQGXFWLQJ�P\�UHVHDUFK�ZDV�

WKH�XWWHU�ODFN�RI�DQ\�LQIRUPDWLRQ�RU�HYLGHQFH�RI�YLFXxD�ZRRO�EHLQJ�WUDQVSRUWHG�WR�(XURSH�DQG�

EHLQJ�PDGH�LQWR�OX[XU\�SURGXFWV�SULRU�WR�FRQWHPSRUDU\�WLPHV��$�PDMRU�JRDO�ZKHQ�WKLV�SURMHFW�

EHJDQ�ZDV�WR�ILJXUH�RXW�ZKDW�WKH�DQLPDO�WUDSV�ZHUH�VXSSO\LQJ��DQG�ZKLOH�,�GR�NQRZ�WKHUH�ZDV�D�

PDMRU�YLFXxD�ZRRO�PDUNHW��WKHUH�LV�PLQLPDO�GRFXPHQWDWLRQ�RI�WKH�NLQGV�RI�WKLQJV�YLFXxD�ZRRO�

ZDV�XVHG�IRU�RU�PDGH�LQWR��,�DWWHPSWHG�WR�ORFDWH�VKLSSLQJ�UHSRUWV�DQG�OLWWOH�NQRZQ�FRORQLDO�

VRXUFHV�PHQWLRQHG�DQG�FLWHG�LQ�WKH�DFDGHPLF�VRXUFHV�,�XVHG��EXW�XOWLPDWHO\�IRXQG�WKDW�D�PDMRULW\�

RI�WKHVH�GRFXPHQWV�DUH�QRW�DFFHVVLEOH�RQOLQH��,�VSHFXODWH�ZLWKLQ�P\�SDSHU�WKDW�SHUKDSV�WKH�

LQIRUPDWLRQ�VLPSO\�KDV�EHHQ�ORVW�WR�WLPH��RU�WKDW�OLPLWHG�NQRZOHGJH�GXULQJ�WKH�FRORQLDO�HUD�PLJKW�

KDYH�OHG�SHRSOH�WR�PLVWDNH�YLFXxD�ZRRO�IRU�RWKHU�PDWHULDOV���

0\�ILQDOL]HG�UHVHDUFK�SDSHU�XWLOL]HV�WKH�LQIRUPDWLRQ�,�FRPSOLHG�WR�SUHVHQW�D�ZRUNLQJ�

PRGHO�RI�WKH�FRORQLDO�DQG�SRVWFRORQLDO�YLFXxD�ZRRO�HFRQRP\��,Q�WKLV�PRGHO�,�VXJJHVW�WKH�

DUFKDHRORJLFDO�DQLPDO�WUDSV�ZHUH�OLNHO\�DVVRFLDWHG�ZLWK�,QGLJHQRXV�KXQWLQJ�SUDFWLFHV�DQG�ZHUH�

IXUWKHU�GHYHORSHG�E\�WKH�6SDQLVK�LQ�WKH�FRORQLDO�HUD�WR�KXQW�PDVV�QXPEHUV�RI�YLFXxD��+RZHYHU��

PRUH�DUFKDHRORJLFDO�ZRUN�QHHGV�WR�EH�GRQH�WR�FRQILUP�WKH�GDWH�UDQJH�RI�WKH�DQLPDO�WUDSV��DQG�

IXUWKHU�LQYHVWLJDWLRQ�QHHGV�WR�EH�FRQGXFWHG�WR�GHWHUPLQH�LI�WKHUH�DUH�DQ\�VXUYLYLQJ�YLFXxD�ZRRO�

SURGXFWV�WKDW�ZLOO�SURYLGH�PRUH�LQVLJKW�WR�WKH�ILQHU�GHWDLOV�RI�WKH�YLFXxD�ZRRO�LWHPV�EHLQJ�PDGH�

DQG�WKH�PHWKRGV�XVHG�WR�PDNH�WKHP��0\�LQWHQWLRQ�LV�WKDW�WKLV�UHVHDUFK�DQG�PRGHO�LV�RQO\�D�ILUVW�

VWHS�LQ�EHWWHU�XQGHUVWDQGLQJ�WKH�ODVWLQJ�LPSDFWV�WKDW�6SDQLVK�FRORQL]DWLRQ�KDG�RQ�ERWK�WKH�YLFXxD�

DQG�RQ�WUDGLWLRQDO�$QGHDQ�SUDFWLFHV�� �


