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0DWHUMDOLGH�NlVLWOHPLQH�RQ�PLV�WDKHV�WRRWPLVWHJHYXVH�ODKXWDPDWX�RVD�QLQJ�DUYHVWDGHV�

YDUXVWXVH� MD� VHOOHJD� VHRWXG� RKXWXVH� WDJDPLVH� NXOXVLG� RQ� HWWHY}WWH� MDRNV� ROXOLQH�

NXMXQGDGD�WRLPLY�MD�V�VWHHPQH�PDWHUMDOLGH�NlVLWOHPLVH�V�VWHHP��$XWRPDDWMXKWLPLVHJD�

V}LGXNLWH�V�VWHHPLGH�NDVXWDPLQH�PDWHUMDOLGH�NlVLWOHPLVH�MXXUHV�RQ�MXED�ODLDOW�OHYLQXG�

MD�QHQGH�NDVXWXVHOHY}WPLQH� WRRWPLVHWWHY}WHWHV�RQ� W}XVQXG�YLLPDVHO� DMDO�K�SSHOLVHOW��

6HOOLVWH� V�VWHHPLGH� HHOLVHG� RQ� QlLWHNV� � VXXUHP� SDLQGOLNNXV�� SDUHP� UXXPL� NDVXWXV��

�OGLVWH� W||NXOXGH�YlKHQHPLQH�� � VXXUHP�RKXWXV� WHKDVH�SLQQDO� MD� OLKWVDP� OLLGHV� WHLVWH�

DXWRPDWLVHHULWXG�V�VWHHPLGHJD��

$XWRPDWLVHHULWXG� WRRWPLVORJLVWLND� NRUUDOGDPLVHJD� VHRWXG� N�VLPXVL� RQ� HHVWLNHHOVHV�

HULDODNLUMDQGXVHV�DQDO��VLWXG�VXKWHOLVHOW�YlKH�QLQJ�VHOOHVW�WXOHQHYDOW�WXWYXVWDWL�HVLPHVHV�

WHRUHHWLOLVHV� RVDV� WRRWPLVORJLVWLND� NRUUDOGDPLVH� S}KLP}WWHLG� MD� WHKQLNDLG� QLQJ�

V�VWHPDDWLOLVH�NlLWOHPLVH�DQDO��VL�PHHWRGHLG�QHQGH�PXXWXVWH�HOOXYLLPLVHNV��/LVDNV��DQWL�

�OHYDDGH� DXWRPDDWMXKWLPLVH� V}LGXNLWH� QLQJ� DXWRPDDWVH� LGHQWLILWVHHULPLVH� MD�

lUDWXQGPLVH� WHKQRORRJLDVW� MD� VHOJLWDWL� QHQGH� YDOLNXWH� S}KLP}WWHLG� WRRWPLVORJLVWLND�

NRUUDOGDPLVHO�� �7HRUHHWLOLVH�RVD�YLLPDVWHV�DODPSHDW�NNLGHV�DQWL�$6��&KHPL�3KDUP�MD�

.XOLQDDULD� 2h� HWWHY}WHWH� �OHYDDGH� QLQJ� VHOJLWDWL� WlSVHPDOW� QHQGH� WRRWPLV�NVXVWH�

UHDDODMDV�WRRWPLVDQGPHWH�DQDO��VL�YDOLNXLG�MD�S}KLP}WWHLG���

7RRWPLVORJLVWLND�DXWRPDWLVHHULPLVH�RVD�HVLPHVH�DODPSHDW�NLV�VHOJLWDWL� �YlOMD�PLOOLVHG�

WHKQLOLVHG�Q}XGHG�MD�RRWXVHG�RQ�DXWRPDWLVHHULWXG�WRRWPLVORJLVWLND�NDVXWXVHOHY}WPLVHNV�

HWWHY}WHWHV�� 8XULWL� WlSVHPDOW� PLOOLVHG� RQ� HWWHY}WHWH� ORJLVWLNDV}OPHGH� DVXNRKDG���

WUDQVSRUGLWHHG� MD� NRRUPD� VSHWVLILNDWVLRRQ� QLQJ� PllUDWOHWL� DXWRPDWLVHHULWXG�

WRRWPLVORJLVWLND�HHVPlUJLG��

7HLVH�RVD� WHLVHV� MD�NROPDQGDV�DODPSXQNWLV�YDDGDWL��OH� WHKQLOLVHG�Q}XGHG�ULLVWYDUD� MD�

WDUNYDUD� NDVXWXVHOHY}WXNV� DXWRPDWLVHHULWXG� WRRWPLVORJLVWLND� NRUUDOGDPLVHO�� 5LLVWYDUD�

Q}XHWH� RVDV� VHDWL� NULWHHULXPLG� $*9� V�VWHHPLGH� YDOLNXNV� QLQJ� NRRVWDWL� YDVWDYDOW�

�KWOXVWDWXG�DXWRPDWLVHHULWXG�YRRJGLDJUDPPLOH�VHQVRULWH�SDLJDOGXVH�S}KLP}WWHVNHHP��

(UDOGL�WRRGL�YlOMD�ND�P}QLQJDWH�$*9�V�VWHHPLGH�MD�VHQVRULWH�VSHWVLILNDWVLRRQLG��7DUNYDUD�

Q}XHWH� RVDV� DQWL� O�KL�OHYDDGH� WlQDSlHYD� NDVXWDWDYDWHVW� $*9� MXKWV�VWHHPLGHVW� QLQJ�

NRRVWDWL�WDUNYDUD�MXXUXWDPLVH�SODDQ�NDVXWDGHV�VHQVRULWH�SDLJDOGXVH�S}KLP}WWHVNHHPL�

MD�DYDWXG�OlKWHNRRGLJD�K�EULLGMXKWLPLVHJD�V�VWHHPL�SODQHHULPLVH�WHKQRORRJLDW�23,/���

1HOMDQGDV�DODPSHDW�NLV�NRRVWDWL�DXWRPDWLVHHULWXG�WRRWPLVORJLVWLND�YLUWXDDOVHG�PXGHOLG�

NDVXWDGHV�9LVXDO�&RPSRQHQWV��'�PRGHOOHHULPLVH�WDUNYDUD�Y}WWHNV�DOXVHNV�HWWHY}WHWH�

WHKDVHSLQQD� MRRQLVHLG�� 9DVWDYDOW� WHKQLOLVWHOH� Q}XHWHOH� MD� VDDGXG� UHDDOVHWHOH�

WRRWPLVDQGPHWHOH� WXJLQHGHV� RSWLPHHULWL� � $*9� V�VWHHPL� OLLNXPLVWHHG� MD� � YLVXDOLVHHULWL�

QHHG��DQGPHWH�DQDO��VLPLVHNV��6DDGXG�DQGPHG�WRRGL�YlOMD�JUDDILNXWHO�MD�WDEHOLWHV�MD�

NRRVWDWL�DQDO��V�QLQJ�DQWL�VRRYLWXVHG�V�VWHHPL�SDUDQGDPLVHNV�MD�DUHQGXVH�MlWNDPLVHNV��
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/LVDNV�WXWYXVWDWL�O�KLGDOW�$*9�V�VWHHPL�UDNHQGDPLVH�NDWVHWH�OlELYLLPLVH�S}KLP}WHWHVW�

MD�WHKQLOLVHVW�ODKHQGXVHVW�.XOLQDDULD�2h�WRRWPLV�NVXVHV��

7HLVH�RVD�YLLPDVHV�DODPSHDW�NLV�SHDWXWL�$*9�V�VWHHPLGH�RKXWXVHJD�VHRWXG�N�VLPXVWHO�

MD�WRRGL�YlOMD�ROXOLVHPDG�Q}XGHG�QHQGH�WlLWPLVHNV��

.RNNXY}WYDOW� VDDPH� |HOGD�� HW� DXWRPDWLVHHULWXG� WRRWPLVORJLVWLND� NDVXWXVHOH� Y}WPLQH�

HWWHY}WHWHV�RQ�WHKQLOLVHOW�Y}LPDOLN�NXLG�YDMDE�DOWHUQDWLLYVHWH�OLLNXPLVWHHGH�MD�DVXNRKWDGH�

S}KMDOLNXPDW� XXULPLVW� QLL� YLUWXDDOVHOW� NXL� ND� UDNHQGXVH� NDWVHWDPLVW� UHDDOVHV�

WRRWPLVNHVNNRQQDV��9LUWXDDOVH�PXGHOLOH�RQ�YDMDOLN�VLVVH�YLLD�RKXWXVDODG�QLQJ�WlSVHPDOW�

VLPXOHHULGD�WRRWPLVSURWVHVVH�HULQHYDWH�UHDDODMDOLVWH�DQGPHWHJD��HW�DUX�VDDGD�NXL�SDOMX�

P}MXWDYDG� QHHG� IDNWRULG�$*9� V�VWHHPLGH� WRLPLYXVW� HULQHYDWHV� ROXNRUGDGHV��6DDGXG�

DQGPHWHOH� WXOHE� WHRVWDGD� PDWHPDDWLOLQH� DQDO��V� PLOOH� S}KMDO� VDDE� YlOMD� DUYXWDGD�

DXWRPDWLVHHULWXG�WRRWPLVORJLVWLND�NRUUDOGDPLVHNV�YDMDPLQHYD�LQYHVWHHULQJXWH�VXXUXVH�

MD�OHLGD�VHOOH�V�VWHHPL�WDVXYXVDHJ���


