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�� WK� HG�� 3KLODGHOSKLD�� :%� 6DXQGHUV� &RPSDQ\��������������������3UHVWL\F�� 1HRSODVPV� RI� WKH� 3URVWVWH� *ODQG�� ,Q��7RDJKR�($��$QLFK�0&�� 6PLWK¶V�*HQHUDO�8URORJ\�����WK�HG��3KLODGHOSKLD��0F�*UDZKLOO����������������:DOVK� 3&�� 5HWLN� $%�� 9DXJKDQ� ('�� &DPSEHOO¶V�8URORJ\�� �� WK� HG�� 3KLODGHOSKLD�� :%� 6DXQGHUV�&RPSDQ\������������������
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��+DPPRQG�&%��*HQLWDO�6\VWHP�� ,Q��6DELVWRQ�'&��6DELVWRQ� 7H[W� ERRN� RI� 6XUJHU\� ��WK HG��3KLODGHOSKLD��:%�6DXQGHUV�&RPSDQ\��������������������6DJDOSZVN\� $/�� :LOVRQ� -'�� +\SHUSODVWLF� DQG�0DOLJQDQW�'LVHDVH�RI�WKH�3URVWDWH��,Q��%UDXQZDOG�(��HW� DO��+DUULVRQ¶V�3ULQFLSOH�RI� ,QWHUQDO�0HGLFLQH�����WK�HG��0&�*URZ� ,QF��/RQGRQ������������������'DPMDQRY� ,� 0DOH� 5HSURGXFWLYH� 6\VWHP�� ,Q��'DPMDQRY� ,��/LQGHU� -��$QGHUVRQ¶V�3DWKRORJ\���� WK�HG�� 3KLODGHOSKLD�� :%� 6DXQGHUV� &RPSDQ\�� ������������������$PLV� (6�� 1HZKRXVH� -+�� 7KH� 3URVWDWH� DQG�6HPLQDO� 9HVLFOHV�� ,Q�� $PLV� (6�� 1HZKRXVH� -+��(VVHQWLDOV�RI�8URUDGLRORJ\����VW�HG��/RQGRQ��/LWWOH��%URZQ�&RPSDQ\���������������� ÎÍ�­Yz¸]� �¾¸«Y��¶´c�¾¯ºcZ³M�ºpÀk�aYyZ�d³Y �±Yz¸c�± ÎÐÔÎ�
���/HSRU� +�� 1DWXUDO� +LVWRU\�� (YDOXDWLRQ� DQG� QRQ�6XUJLFDO� 0DQDJHPHQW� RI� %HQLJQ� 3URVWDWLF�+\SHUSODVLD�� ,Q��:DOVK�3F��5HWLF�$%��9DXJDQ�('��:HLQ� $<�� &DPSEHOO¶V� 8URORJ\�� �� WK� HG��3KLODGHOSKLD��:%�6DXQGHUV�&RPSDQ\���������������������1DUD\DQ� 3�� %HQLJQ 3URVWDWLF� +\SHUSODVLD�� �� VW�HG�� /RQGRQ�� &KXUFKLOO� /LYLQJDWRQH� &RPSDQ\������������3HFNKDP� 0�� 3LQHGR� +0�� 9HURQHVL� 8�� 2[IRUG�7H[W� %RRN� RI� 2QFRORJ\�� �� VW� HG�� 2[IRUG��8QLYHUVLW\������������������

���.LUE\� 56�� &KULVWPDV� 7-�� %UDZHU� 0�� 3URVWDWH�&DQFHU��1HZ�\RUN��0RVE\����������������0RVWSIL� ).�� 3ULFH� -(�� $WODV� RI� 7XPRU�3DWKRORJ\�� �� QG� HG�� /RQGRQ�� $SSOHWRQ� DQG� /DQJ�&RPSDQ\�������������������3NDQH\D� W�� HW� DO�� &OLQLFDO� $QDO\VLV� RI� ����3DWLHQWV�ZLWK�3URVWDWH�&DQFHU��+LQ\RNLD�.L\R�����������������������&KLFKDUUR�0ROHUR� -$��HW� DO��3UHYDOHQFH�RI�%3+�LQ� 6SDQLVK�0HQ� ��� \HDUV�2OG� RU�2OGHU�� -RXUQDO� RI�8URORJ\�����������������������*LRYDQQXQFFL� (�� HW� DO�� 6PRNLQJ� DQG� 5LVN� RI�7RWDO� DQG� )DWDO� 3URVWDWH� &DQFHU� LQ� 8QLWHG� 6WDWHV�+HDOWK� 3URIHVVLRQDOV�� &DQFHU� (SLGHPLRORJ\�%LRPDUNHUV�DQG�3UHYHQWLRQ������������������ ÎÖ�¦¯ZÀ���¶¿Z°³Yz-�½zÀ-�µ{Yv³Y�z]�½y¹z¯36$�)UHH� 36$aZd�¹z��±Z�z�� yu����Àt�c� ¶¬l¯ÎÐÔÖv¬k� � ����®d ·�ÐÕ�ÐÑ�
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3UHYDOHQFH�RI�+LGGHQ�3URVWDWH�&DUFLQRPD
)DODKDW�NDU�6��0'���$WUNDU�URVKDQ�=��06���$VNDUL�6�$��0'���6KDIDJKL�$��0'���%DJKHULDQ�0��0'���

6KHNDU�FKL�.K��0'���)RURRKDUL�$��0'�
$EVWUDFW,QWURGXFWLRQ� %HQLJQ�SURVWDWH�K\SHUSODVLD��%3+��LV� WKH�PRVW�FRPPRQ�EHQLJQ�WXPRU�LQ�PDOHV�DQG�D�PDMRU�FDXVH� RI� XULQDU\� V\PSWRPV� LQ�PRVW�PDOHV� RYHU� ���� 3URVWDWH� FDQFHU� LV� WKH� VHFRQG� OHWKDO� FDQFHU�� DIWHU� OXQJ�FDQFHU��LQ�WKH�PDOHV��2EMHFWLYH� ,Q�DWWHQWLRQ�WR�WKH�SRVVLELOLW\�RI�RFFXUULQJ�LQFLGHQWDO�FDUFLQRPD�LQ�%3+�SDWLHQWV��LQ�WKLV�VWXG\�ZH�GHFLGHG�WR�HVWLPDWH�LWV�SUHYDOHQFH�LQ�XURORJ\�FHQWHUV�RI�5DVKW�KRVSLWDOV��5D]L��$ULD�DQG�*ROVDU�0DWHULDOV�DQG�0HWKRGV� ,Q�WKLV�GHVFULSWLYH�FURVV�VHFWLRQDO�VWXG\��IURP�$SULO������WKURXJK�-XO\�������ZH�LQWHUYLHZHG� DOO� SDWLHQWV�ZKR� ODWHU� XQGHUZHQW� VXUJHU\� IRU� %3+� DQG� ILOOHG� RXW� WKH� TXHVWLRQQDLUH IRUP��7KH�UHSRUWV� RI� WKH� SDWLHQWV� ZHUH� FROOHFWHG� IURP� SDWLHQWV� DQG�5DVKW� SDWKRORJ\� FHQWHUV�� 'DWD�ZHUH� DQDO\]HG� E\�6366�����XVLQJ�FKL�VTXDUH�WHVW��W� WHVW�DQG�ILVKHU�H[DFW�WHVW��3�YDOXH�OHVV�WKDQ������ZDV�FRQVLGHUHG�VLJQLILFDQW�5HVXOWV� )URP������SDWLHQWV�����SDWLHQWV�ZHUH�H[FOXGHG�IURP�VWXG\�EHFDXVH�WKHLU�SDWKRORJ\�UHSRUWV�ZHUH�QRW�IRXQG�� DQG������SDWLHQWV�ZHUH� HQUROOHG��7KH�PHDQ� DJH�RI� SDWLHQWV�ZHUH� ����� ����\HDUV� ���������3URVWDWH�FDUFLQRPD�ZDV� GHWHFWHG� LQ� ��� SDWLHQWV� �������� DQG� DOO� KDG� DGHQRFDUFLQRPD��0HDQ� DJH� RI� SURVWDWH� FDQFHU�JURXS�ZDV�����������\HDUV���)LIW\��SDWLHQWV���������ZHUH�VPRNHUV�)DPLOLDO�KLVWRU\�RI�SURVWDWLF�FDQFHU�ZDV�QHJDWLYH�LQ�DOO�SDWLHQWV�LQ�FDQFHU�JURXS��,Q�SDWLHQWV�ZLWK�GLDJQRVLV�RI�FDQFHU�� WKH�PDMRU� V\PSWRPV� DW� DGPLVVLRQ�ZHUH� LUULWDWH� V\PSWRPV� �������� LUULWDWH� REVWUXFWLYH� �������� DQG�QRQH�RI�WKHP�KDG�RQO\�REVWUXFWLYH�VLJQV��7KH�JUDGH�RI�WXPRU�LQ�������ZDV�ZHOO�GLIIHUHQWLDWHG�DQG�LQ�������ZDV�PRGHUDWH� GLIIHUHQWLDWHG�� 7KH�PHDQ� RI� 36$� LQ� FDQFHU� DQG� %3+� JURXSV�ZHUH� ����� ����� DQG� ���� ����PJ�PO� UHVSHFWLYHO\� �3 � �������� 7KH� NLQG� RI� RSHUDWLRQ� LQ� ������ ZDV� 7853� DQG� LQ� ������ ZDV� RSHQ�SURVWDWHFWRP\�� ,Q� SURVWDWH� FDQFHU� JURXS�� ���� RI� RSHUDWLRQV� ZHUH� 7853� DQG� LQ� ���� ZHUH� RSHQ�SURVWDWHFRP\�&RQFOXVLRQ� ,Q� WKLV� VWXG\�� SUHYDOHQFH� RI� SURVWDWH� FDQFHU� LQ� RSHUDWHG� SDWLHQWV� ZLWK� D� %3+� GLDJQRVLV� ZDV������WKDW�LV�VLPLODU�WR�RWKHU�VWXGLHV�
.H\�ZRUGV� 3URVWDWHFWRP\��3URVWDWH�+\SHUSODVLD��?3URVWDWH�1HRSODVP
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