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%ORFN� GLDJUDP� RI� F\OLQGHU� PRGHO� GHVFULEHG� E\�HTXDWLRQV� ������ ������ ����� LV� VKRZQ� LQ� )LJXUH� ����,QSXW�VLJQDOV�DUH��LQVWDQWDQHRXV�YDOXHV�RI�SUHVVXUHV�LQ�F\OLQGHU� VXSSO\� DQG� WDQN� OLQH� DQG� F\OLQGHU� ORDG��)RUFHV�DFWLQJ�RQ�SLVWRQ�URG�DQG�LQVWDQWDQHRXV�SLVWRQ�URG� YHORFLW\� DQG� GLVSODFHPHQW� DUH� FDOFXODWHG� LQ�SURSHU�EORFNV���%ORFN� ³3DUDPHWHUV´� FRQWDLQV� FRQVWUXFWLRQDO�SDUDPHWHUV� RI� F\OLQGHU� VXFK� DV�� GLDPHWHU� RI� SLVWRQ��SLVWRQ� URG�� SLVWRQ� VWURNH� DQG� PDVV� RI� PRYLQJ�HOHPHQWV��,QLWLDO�SLVWRQ�URG�YHORFLW\�DQG�GLVSODFHPHQW�DUH�WUDQVPLWWHG�WR�FRUUHVSRQGLQJ�EORFNV�RI�LQWHJUDWLQJ�SLVWRQ� URG� PRWLRQ� HTXDWLRQV�� 2XWSXW� VLJQDOV� DUH��F\OLQGHU� DEVRUELQJ� FDSDFLW\� DQG� SLVWRQ� URG�GLVSODFHPHQW��

)LJXUH������ 0RGHO� RI� GRXEOH� DFWLQJ� K\GUDXOLF�F\OLQGHU�ZLWK�RQH�VLGHG�SLVWRQ�URG�
�����&RPSRQHQWV�RI�WKH�V\VWHP��0RGHOV� RI� WKH� UHVW� RI� V\VWHP� FRPSRQHQWV�ZHUH� DOVR�EXLOW��EXW�WKH\�DUH�QRW�SUHVHQWHG�LQ�WKLV�SDSHU���

���6,08/$7,216��
�,Q� RUGHU� WR� GHWHUPLQH� FKDUDFWHULVWLF� RI� DQDO\]HG�V\VWHP� SURJUDP� 6LPXOLQN� ���� ZDV� XVHG�� 7R� VROYH�GLIIHUHQWLDO� HTXDWLRQV� 5XQJH�.XWWD� ,9� RUGHU�PHWKRG�ZLWK�YDULDEOH�VWHS�ZDV�XVHG��0LQLPDO�LQWHJUDWLQJ�VWHS�
ZDV�VHW�DV�'WPLQ ����� ZLWK�SHUPLVVLEOH�UHODWLYH�HUURU�HP �����3UHVHQWHG� LQ� )LJXUH� �� V\VWHP� ZDV� XQGHUWDNHQ� D�QXPEHUV� RI� VLPXODWLRQV�� )ORZ� GLYLGHU� LQ� WKH� V\VWHP�VKRXOG� GLYLGH� IOXLG� IOX[� LQ� D�ZD\� HQVXULQJ� WKH� VDPH�SLVWRQ� URGV� GLVSODFHPHQWV�� '\QDPLF� SKHQRPHQD�PLJKW�EH�D�FDXVH�RI�VSRRO�YLEUDWLRQ�DQG�HUURUV�LQ�IOX[�GLYLGLQJ�ZKDW�LQIOXHQFH�RQ�SRVLWLRQLQJ�HUURUV���,Q� )LJXUH� ��� DQ� H[HPSODU\� FRXUVHV�RI�SUHVVXUHV� DQG�SLVWRQ� URG� GLVSODFHPHQWV� ZHUH� SUHVHQWHG� DV� D�UHVSRQVH�RI� VWHS� IXQFWLRQ�RI�YROXPHWULF� IORZ�UDWH�4]GXULQJ� OLIWLQJ� ORDG� ��� N1� GLVWULEXWHG� QR� XQLIRUPO\�
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� � � � � �

W>V@

�

�

�

��

��

S>
0
3
D@

S]

S$

S%

� � � � � �

W>V@

�

��

��

���

���

[>
P
P
@

[$
[%

)LJXUH������ &RXUVHV� RI� SUHVVXUH� DQG� SLVWRQ� URGV�GLVSODFHPHQW��S] ± RQ� LQSXW� WR� IORZ�GLYLGHU��S$ ± LQ�F\OLGHU�OLQH�9$� S% ± LQ�OLQH�RI�F\OLQGHU�9%

)LJXUH� ��� SUHVHQWV� FRXUVHV� RI� SUHVVXUH� DQG� SLVWRQ�URGV� GLVSODFHPHQW� DV� D� UHVSRQVH� RI� VWHS� IXQFWLRQ� RI�YROXPHWULF�IORZ�UDWH�4] ZLWK�FRQVWDQW�ORDG����N1�IRU�HDFK� F\OLQGHUV�� $GGLWLRQDOO\� RQ� F\OLQGHU� $ ZDV�DSSOLHG�ORDG�RI�VLQXVRLGDO�IRUFH����N1�ZLWK�IUHTXHQF\�� +]� 9ROXPH� RI� K\GUDXOLF� OLQH� ZHUH��9] ���� GP� �9$ ��GP� DQG�9% ����GP��
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)LJXUH������ &RXUVHV� RI� SUHVVXUH� DQG� SLVWRQ� URGV�GLVSODFHPHQWV��S] ± RQ�LQSXW� WR�IORZ�GLYLGHU��S$ ± LQ�OLQH�RI�F\OLQGHU�9$ � S% ± LQ�OLQH�RI�F\OLQGHU�9%

���6800$5<�
�7KH� ZD\� RI� REWDLQLQJ� VWDWLF� DQG� G\QDPLF�FKDUDFWHULVWLF� RI� K\GUDXOLF� F\OLQGHU� V\QFKURQL]DWLRQ�V\VWHP�� ZKLFK� LV� SUHVHQWHG� LQ� WKLV� ZRUN� DOORZV� WR�GHWHUPLQH� LQIOXHQFH� RI� FRQVWUXFWLRQDO� SDUDPHWHUV� RQ�IORZ� FKDUDFWHULVWLF� DQG� SRVLWLRQLQJ� DFFXUDF\�� 7KRVH�SDUDPHWHUV� DUH�� VKDSH� DQG� GLPHQVLRQ� RI� WKURWWOH�QR]]OHV�� VSULQJ� VWLIIQHVV�� VSRRO� PRWLRQ� GDPSLQJ��YROXPHV� RI� YDOYH� FKDPEHUV� HWF�� ,W� DOORZV� WR� VSHFLI\�FRQVWUXFWLRQDO�JXLGHOLQHV�IRU�IORZ�GLYLGHU�YDOYH��7R� WHVW� WKLV� NLQG� RI� V\VWHP� D� WHVW� VWDQG�ZDV� EXLOW� LQ�WKH� ,QVWLWXWH� RI� +HDY\� 'XW\� 0DFKLQHV� RI� &UDFRZ�8QLYHUVLW\� RI� 7HFKQRORJ\�� ,W� DOORZV� WR� FRPSDULVRQ�H[SHULPHQWDO�WHVW�ZLWK�VLPXODWLRQV���

5()(55(1&(6��
>�@�.ROOHN�:���3DOF]DN�(���2SW\PDOL]DFMD�HOHPHQWyZ�XNáDGyZ� K\GUDXOLF]Q\FK�� 2VVROLQHXP�� :URFáDZ�������>�@�/LVRZVNL�(���%UDQG\V�3���5HVHDUFK�RI�IORZ�GLYLGHU�YDOYH� LQ� D� K\GUDXOLF� F\OLQGHUV� V\QFKURQL]DWLRQ�V\VWHP�� �QG� ,QWHUQDWLRQDO� 6FLHQWLILF� )RUXP�Ä'HYHORSPHQWV� LQ� )OXLG� 3RZHU� &RQWURO� RI�0DFKLQHU\� DQG� 0DQLSXODWRUV´�� )OXLG� 3RZHU� 1HW�3XEOLFDWLRQ��&UDFRZ�������>�@�%UDQG\V�3��� /LVRZVNL�(���6WDQRZLVNR�GR�EDGDQLD�V\QFKURQL]DFML� UXFKX� VLáRZQLNyZ�K\GUDXOLF]Q\FK��;,,� .RQIHUHQFMD� 1DXNRZD� Ä1DS G�� VWHURZDQLH��DXWRPDW\]DFMD� PDV]\Q� URERF]\FK� L� SRMD]GyZ´��5\QLD�N�:DUV]DZ\�������


