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b^h¯ � � Ñ�ÎÑ � � ÎÓ z§x¯ ÔÍ Îb^h¯ Ñ�ÐÏ Õ�ÐÏ ÎÏ � ÑÑ � f³R¯ ÒÍ Ïb^h¯ Ñ�ÑÕ Ó�ÑÔ � Ñ�ÐÕ Ï�ÐÖ � f³R¯ ÓÍ Ðb^h¯ Õ�ÐÕ � � � Ñ�ÐÓ Õ�ÎÍ f³R¯ ÔÍ Ñb^h¯ � � Ï�ÎÎ � � Ï�ÎÎ z§x¯ ÓÏ Òb^h¯ Ó�ÑÎ ÐÓ Ï�ÎÎ Ñ�ÐÕ Ñ�ÐÏ Ñ�ÎÍ f³R¯ ÒÒ Ób^h¯ � � � � ÑÍ Ó�ÎÎ f³R¯ ÓÍ Ôb^h¯ � � Ï�ÎÐ � � ÎÑ z§x¯ ÔÑ Õb^h¯ � � � Ó�ÒÔ Õ�ÒÓ � z§x¯ ÓÎ Öb^h¯ � � Ó�ÎÒ Ó�ÐÔ Ï�ÐÔ Ó�ÎÔ z§x¯ ÒÑ ÎÍb^h¯ � � Ñ�ÎÍ � � Ó�ÎÎ x¯z§ ÓÔ ÎÎ¾ ´¯ ÒÍ ÑÕ Õ�ÎÏ ÒÐ ÑÏ Ò�ÎÍ f³R¯ ÓÏ ÎÏb^h¯ � � � � � Ñ�ÎÍ z§x¯ ÑÓ ÎÐb^h¯ � � Ó�ÎÎ ÒÏ ÐÔ ÎÏ f³R¯ ÔÖ ÎÑb^h¯ � � Ó�ÎÎ � � ÎÍ f³R¯ ÑÓ ÎÒ
b^h¯ � � Î�ÎÏ � Ñ�ÑÍ Ï�ÎÎ z§x¯ ÑÑ ÎÓ
b^h¯ � ÑÓ ÎÏ � Ñ�ÑÏ Ó�ÎÎ f³R¯ ÔÏ ÎÔ
b^h¯ Ï�ÑÎ � Ï�ÎÎ � � Ó�ÎÎ f³R¯ ÓÏ ÎÕ
b^h¯ Ñ�ÒÍ ÒÏ Ñ�ÎÍ � Ó�ÒÔ Õ�ÎÍ f³R¯ ÔÍ ÎÖ
b^h¯ � � Ó�ÎÒ � � Ï�ÎÒ z§x¯ ÓÒ ÏÍ
b^h¯ Ñ�ÑÏ Ó�ÑÎ � Ï�ÑÎ Ó�ÑÍ Õ�ÎÏ z§x¯ ÑÔ ÏÎ
b^h¯ ÐÓ Ñ�ÐÓ Ï�ÎÎ ÐÒ ÐÍ Ñ�ÎÍ z§x¯ ÑÎ ÏÏ

ÐÐ�ÑÑ ÐÏ�ÑÐ ÎÔ�ÎÏ ÖÒ�ÑÏ ÕÔ�ÑÍ ÍÎ�ÎÏ 
©zd´§�uYz�Y

yZÀ�¯��Yzp³Y�¹u�µ¹È�]�²À.³ZÀ¯
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&RPSDULQJ�05,�)LQGLQJV�DQG�%OLQN�5HIOH[�LQ�3DWLHQWV�ZLWK
%UDLQVWHP�6WURNHV
%DVLUL�.��0'���=DUH��0��0'���.KRVUDYL�6��0'�

$EVWUDFW�,QWURGXFWLRQ��%OLQN�5HIOH[��%5��LV�DQ�HOHFWUR�GLDJQRVWLF�WHVW��ZKLFK�LV�HTXLYDOHQW�WR�WKH�FRUQHDO�UHIOH[��%5�UHVSRQVHV�DUH�FODVVLILHG�DV�5���5��DQG�5�F���$EQRUPDOLWLHV�RI�WKHVH�UHVSRQVHV�KDYH�EHHQ�UHSRUWHG�LQ�EUDLQVWHP�OHVLRQV�2EMHFWLYH��7KLV�DUWLFOH�DLPV�WR�VXUYH\�GLDJQRVLV�RI�EUDLQVWHP�VWURNHV�E\�%5�LQ�FRPSDULVRQ�WR�05,�ILQGLQJV�0DWHULDOV�DQG�0HWKRGV�� 7ZHQW\�WZR�EUDLQVWHP�VWURNH�SDWLHQWV�ZHUH�HYDOXDWHG��%UDLQ�05,�DQG�%5�ZHUH�REWDLQHG�ZLWKLQ� WKH� ILUVW� ��� KRXUV� LQ� DOO� RI� WKHP�� 7HQ� FRQWURO� FDVHV� RI� VLPLODU� DJH� DQG� VH[� ZHUH� HQUROOHG� WR� WKH� VWXG\� IRU�GHWHUPLQDWLRQ� RI� QRUPDO� DQG� DEQRUPDO� UDQJH� RI� %5� UHVSRQVHV�� $W� ODVW� 05,� ILQGLQJ� ZHUH� FRPSDUHG� ZLWK� %5�UHVSRQVHV��5HVXOWV� IURP� WKH� WRWDO� RI� ��� SDWLHQWV�� 05,� GLG� ��� FRUUHFW� GLDJQRVLV� RI� EUDLQVWHP DQG� %5� GLG� ���� %5� FRUUHFWO\�GLDJQRVHG�RQH�FDVH��QRW�GLDJQRVHG�E\�05,��DQG�WZR�FDVHV�ZLWK�QRUPDO�%5�ZDV�GLDJQRVHG�E\�05,���%5�UHVSRQVHV�ZHUH� DOVR� DQDO\]HG� LQ�PLGEUDLQ�� SRQV� ��PRGXOODU\� DQG� FHUHEHOODU� OHVLRQV� �� %UDLQ�05,� DQG�%5�ZHUH� VXFFHVVIXO� LQ�GLDJQRVLV� RI� WKH� EUDLQVWHP� OHVLRQV� LQ� ������ DQG� ������ FDVHV� UHVSHFWLYHO\�� DQG� HDFK� WHVW� UHYHDOHG� VRPH� FDVHV�XQLGHQWLILHG�E\�RWKHU�PHWKRG��&RQFOXVLRQ��,Q�GLDJQRVLV�RI�EUDLQVWHP�OHVLRQV��LW�LV�EHWWHU�WR�XVH�FOLQLFDO�ILQGLQJV��05,�DQG�HOHFWURSK\VLRORJLFDO�WHVWVWRJHWKHU�� 7KLV� SROLF\� FDQ�PLQLPL]HG� WKH� XQGLDJQRVHG� IUDFWLRQ� RI� EUDLQVWHP� VWURNH� DQG�PD\� SUHYHQW� D� FDWDVWURSKLF�RXWFRPH��.H\�ZRUGV��%OLQN�5HIOH[��%UDLQ�6WHP�,QIDUFWLRQV��0DJQHWLF�5HVRQDQFH�,PDJLQJ�
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