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ÃÁ�³�¹�fv»�ÉZ��Y�Á��|¬¿Y�³�|ÌeZ/�Y�¢/Ë�{�Ê/]Ê°��a�¹Â¸��ÃZ´�¿Y{�Ê°��a��Ã|°�¿Y{�Ê¼Ì/�ÂÌ]\eY�»�Ä¸Ì�Á�¾Ë|]�Ä¯�d§�³�¹Zn¿Y�Êf/�Æ]�|ÌÆ/�ºË�Y{�Ê»�ºË|¬e�Y��É�Y�´�Zb��
��� 1HLWFK� 1&�� +RUVHUDGLVK� 3HUR[LGDVH��0RGHUQ�9LHZ�RI�&ODVVLF�(Q]\PH��3K\WRFKH�0LVWU\������������������������/DVDJQD� 0�� *UDWWRQ� (�� -DPHVD� '� 0��$SRKRUVHUDGLVK� 3HUR[LGDVH� 8QIROGLQJ� DQG�5HIROGLQJ��%LRSK\�-��������������������������.ULVWHQVHQ�%�.��%ORFK�+��5DVPQVVHQ�6�.��%DUOH\� (ROHRSWLOH� 3HUR[LGDVH� 3XULILFDWLRQ��0ROHFXODU� &ORQLQJ�� DQG� ,QGXFWLRQ� E\�3DWKRJHQV�� 3ODQW� 3K\VLRORJ\� ������ ������������������:HOLQGHU� .*�� $PLQR� $FLG� 6HTXHQFH�6WXGLHV� RI� +RUVHUDGLVK� 3HUR[LGDVH�� (XU� -��%LRFKHP���������������������*UDKDP�&��.DUQRXVN\�0��/RFDOL]DWLRQ� RI�+RUPRQHV� ZLWK� WKH� 3HUR[LGDVH� /DEHOHG�$QWLERG\� 0HWKRGV�� +LVWRFKHP� &\WRFKHP�����������������1RNDPH� 3.�� &KLYH]� 8�� 7D\ORU� &��3HUR[LGDVH� ± /DEHOHG� $QWLERG\� 0HWKRGV��$FWD�(QGRFULQRORJ\����������������

�]ZÀ»��&DUO� $�� %XULWV� (�� $VKZRRG� 5�� 7LHW]�7H[WERRN� RI� &OLQLFDO� &KHPLVWU\�� �UG HG��3KLODGHOSKLD��:�%�6XQGHUV��������������������������������5HJDODGR�&��$VHQMR� -$��3\OH�'/��6WXGLHV�RQ� 3XULILFDWLRQ� IURP� +RUVHUDGLVK� 5RRWV��(Q]\PH�0LFURE�7HFKQRO�����������������������&RPSWRQ� -�� -RQV� *�� 0HFKDQLVP� RI� '\H�5HVSRQVH� DQG� ,QWHUIHUHQFHV� LQ� WKH� %UDGIRUG�3URWHLQ� $VVD\�� $QDO� %LRFKHP� ������ ��������� �������� +XDQJ� 6�� /HH� <�� 6HSHUDWLRQ� DQG�3XULILFDWLRQ�RI�+RUVHUDGLVK�3HUR[LGDVH� IURP�$PRUDFLD� UXVWLFDQD� 5RRW� �� %LRVHSHUDWLRQ�����������������3ULFH�1�� 3LQKHLUR� &�� 6RDUHV�'��$VKIRUG�&�� $� %LRFKHPLFDO� DQG� 0ROHFXODU�&KDUDFWHUL]DWLRQ� RI� ([WHQVLQ� 3HUR[LGDVH�� -�%LRO�&KHP���������������������� ���������� &KHQ� =�� 3DWULFLD� $��0DEURQN�� ,VRODWLRQ�DQG� 3XULILFDWLRQ� RI� 6R\DEHDQ� 3HUR[LGDVH��3ODQW�3K\VLRORJ\�������������������
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6HSDUDWLRQ�DQG�3XULILFDWLRQ�RI�3HUR[LGDVH�,VRHQ]\PHV��
IURP�&XOWLYDWHG�5DGLVK
$JKDMDQ\�1DVDE�0��3HMKDQ��1��%DVWDQ\�$�$EVWUDFW,QWURGXFWLRQ� 3HUR[LGHV� LV� D� JO\FRSURWHLQ� WKDW� FRQWDLQV� KHP� JURXS� DQG� YDULDEOH� FDWLRQLF DQG�DQLRQLF�LV�HQ]\PHV�7KLV� HQ]\PH� LV� XVHG� LQ� ODERUDWRU\� GLDJQRVLV� IRU� GHWHUPLQDWLRQ� RI� KRUPRQHV� DQG� EDFWHULDO� WR[LQV�ZLWK� (/,6$� PHWKRG� �� GHWHFWLRQ� � RI� WLVVXH� DQWLJHQV� DQG� PDFURSKDJH� DFWLYDWLRQ� DJDLQVW� WXPRUDO�FHOOV�,Q�DGGLWLRQ���WKLV�HQ]\PH�LV�XVHG�IRU PHDVXUHPHQW�RI�JOXFRVH��XUHD��XULF�DFLG��DQG�FKROHVWHURO�$OWKRXJK� SHUR[LGHV� LV� ZLGHO\� VHHQ� LQ� DYDLODEOH� VRXUFHV� RI� SODQWV�� WKLV� HQ]\PH� IRU� PHHWLQJ� WKH�FRQVXPLQJ�QHHGV�RI�RXU�FRXQWU\�LV�LPSRUWHG�IURP�DEURDG�ZLWK�KLJK�IRUHLJQ�FXUUHQF\�FRVWV�2EMHFWLYH��7KLV�H[SHULPHQWDO�VWXG\�ZDV��FRQGXFWHG�IRU�VHSDUDWLRQ�DQG�SXULILFDWLRQ��RI�SHUR[LGHV�LV�HQ]\PHV�IURP�FXOWLYDWHG�UDGLVK�ZKLFK�LV�FKHDS�DQG�DEXQGDQW�LQ�DOO�VHDVRQV�LQ�,UDQ�0DWHULDOV� DQG� 0HWKRGV� ([WUDFWLRQ� ZDV� FDUULHG� RXW� E\� KRPRJHQL]DWLRQ� RI� SODQW� URRWV� DQG��FRQFHQWUDWLRQ� RI� $PPRQLXP� VXOIDWH�� 7KHQ�� SXULILFDWLRQ� PHWKRG� ZDV� IROORZHG� E\� JHO� ILOWUDWLRQ��FDWLRQLF� H[FKDQJH� FKURPDWRJUDSK\�� )LQDOO\�� VHSDUDWLRQ� RI� EDVLF� DQG� DFLGLF� LV� HQ]\PHV� ZDV�FRQGXFWHG�E\�GLIIHUHQW�DQG�UHSHDWHG�FROXPQ�FKURPDWRJUDSK\�DQG�6'6�3$*(�5HVXOWV� $V�D�UHVXOW�RI� WKHVH�SURFHGXUHV��3XULILFDWLRQ�GHJUHH�REWDLQHG�ZDV�������IROGV�PRUH�WKDQ�WKH�UDZ�H[WUDFW�DQG�VSHFLILF�DFWLYLW\�ZDV�FRPSDUDEOH�ZLWK�FRPPHUFLDO�SHUR[LGHV��&RQFOXVLRQ� $V�WKLV�HQ]\PH�LV�VWDEOH�DW�ZLGH�UDQJH�RI�3+�DQG�WHPSHUDWXUH��ZH�FDQ HFRQRPL]H�LWV�SXULILFDWLRQ� PHWKRGV� WR� D� JUHDW� H[WHQW� DQG� DFKLHYH� WKH� PD[LPXP� UHTXLUHG� IRUHLJQ� FXUUHQF\�VDYLQJV�,W�LV�KRSHG�WKDW�ZLWK�WKH��XVH�RI�ZLGH�DQG�FKHDS�VRXUFHV���ZH�FDQ�WDNH�DQ�HIIHFWLYH�VWHS�WRZDUG�ODUJH�VFDOH� SURGXFWLRQ� RI� WKH� HQ]\PH� LQ� RXU� � FRXQWU\� DQG� DYRLG� VSHQGLQJ� RXU� ILQDQFLDO� � UHVRXUFHV� LQ�SXUFKDVLQJ�SHUR[LGHV�IURP�IRUHLJQ�FRXQWULHV�

.H\�ZRUGV� ,VRHQ]\PHV��3HUR[LGDVH��3ODQWV��0HGLFLQDO�
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