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$GQDQ�0HQGHUHV�8QLYHUVLW\

*UDGXDWH�6FKRRO�RI 1DWXUDO�DQG�$SSOLHG�6FLHQFHV

'HSDUWPHQW�RI�+RUWLFXOWXUH

6XSHUYLVRU���$VVRF��3URI��'U��*RQFD*h19(5�'$/.,/,d

7KLV�VWXG\�ZDV�FDUULHG�RXW�DW�$GQDQ�0HQGHUHV�8QLYHUVLW\��)DFXOW\�RI�$JULFXOWXUH��
'HSDUWPHQW�RI�+RUWLFXOWXUH��7LVVXH�&XOWXUH�/DERUDWXDU\�EHWZHHQ������± ������,Q�WKH�
VWXG\��VRPDWLF�HPEU\RJHQHVLV�DQG�EXG�FXOWXUH�WHFQLTXHV�ZHUH�XVHG�WR�EH�SURSDJDWHG�RI�
VWRQH�SLQH��3LQXV�SLQHD /���FORQDOO\�DQG�UDSLGO\��&RW\OHGRQV�RI�HPEU\RV�H[FLVHG�IURP�
PDWXUH�VHHGV�ZHUH�XVHG�IRU�VRPDWLF�HPEU\RJHQHVLV�WULDOV��7KH�FRW\OHGRQV�ZHUH�FXOWXUHG�
RQ�WKUHH�GLIIHUHQW�PHGLD�'&5��PRGLILHG�/3�DQG�PRGLILHG�������FRQWDLQ�WKUHH�OHYHOV�RI�
WKUHH�JURZWK�UHJXODWRUV��:KLWH�DQG�WUDQVSDUHQW�FDOOXV�PDVVHV�ZHUH�IRUPHG�RQ�FRW\OHGRQ�
H[SODQWV��%XW�VRPDWLF�HPEU\RV�ZHUH�QRW�DFKLHYHG��7KH�VKRRW�WLS�RI�WKH�RQH�\HDU�ROG�
VKRRW�DUH�FXW�LQWR�����PP�RI�VHJPHQWV�DSSUR[LPDWHO\��6KRRW�VHJPHQWV�ZHUH�FXOWXUHG�RQ�
ò�'&5�PHGLXP�WKDW�FRQWDLQV�VHYHQ�GLIIHUHQW�OHYHOV�RI�JURZWK�UHJXODWRUV��%XG�VZHOOLQJ�
DQG�QHHGOH�OHDYHV�SURWUXGLQJ�ZHUH�VHHQ�RQ�VRPH�RI�WKH�VHJPHQWV�
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