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0HQLQJLRPODU� K�FUHVHO� N|NHQLQL� DUDFKQRLG� YLOOXVODUGDQ� DODQ� VDQWUDO� VLQLU� VLVWHPLQLQ� VÖN� J|U�OHQ� EHQLJQ�W�P|UOHULGLU��+LVWRSDWRORMLN�DOW�WLSOHUL�DUDVÖQGD�EHUUDN�K�FUHOL�PHQLQJLRP�KLVWRORMLN�RODUDN�EHQLJQ�ROPDNOD�ELUOLNWH�NOLQLN�RODUDN�DJUHVLI�VH\UHWPHVL�QHGHQL�LO H�VÖUDGÖûÖ�ELU�PHQLQJLRPGXU��%X�QHGHQOH�EHUUDN�K�FUHOL�PHQLQJLRP�WDQÖVÖ�DODQ�RUWD�\DûOÖ�ED\DQ�ROJX\X�VXQPD\D�NDUDU�YHUGLN�
$QDKWDU�NHOLPHOHU��0HQLQJLRP��%HUUDN�K�FUHOL�PHQLQJLRP
&OHDU��&HOO��0HQLQJLRPD���$� &DVH��5HSRUW
0HQLQJLRPDV�DUH�WKH�PRVW�FRPPRQ�EHQLJQ�WXPRXUV�RI��FHQWUDO�QHUYRXV�V\VWHP�� RULJLQDWLQJ�IURP�DUDFKQRLG�YLOOL��$PRQJ� KLVWRSDWKRORJLF� VXEW\SHV�� FOHDU� FHOO� PHQLQJLRPD� LV� DQ� XQXVXDO� PHQLQJLRPD� VLQFH� LW� VKRZV� DJJUHVVLYHFOLQLFDO�FRXUVH� LQ�VSLWH RI�EHQLJQ�KLVWRORJLF�SDWWHUQ��:H�SUHVHQW�D�PLGGOH�DJHG�IHPDOH�ZLWK�GLDJQRVLV�RI�FOHDU�FHOO�PHQLQJLRPD�
.H\�ZRUGV���0HQLQJLRPD��&OHDU�FHOO�PHQLQJLRPD

0HQLQJLRPODU�K�FUHVHO�N|NHQL�DUDFKQRLGDO�K�FUHOHU�YH�|]HOOLNOH�GX UDGDNL�DUDFKQRLGDO�YLOOXVODU�RODQ�VÖN�J|U�OHQ�EHQLJQ�W�P|UOHUGLU������ .OLQLNWH� RUWD\D� oÖNÖûÖ� IRNDO� Q|URORMLN� EXOJXODU�� NDID� LoL� EDVÖQo� DUWÖûÖ� VHQGURPX� �.ù%$6�� \D� GD�HSLOHSVL\OH�NHQGLQL�J|VWHUHQ�NLWOHOHU�ûHNOLQGHGLU� ���
(ULûNLQOHUGHNL�W�P�0HUNH]L�6LQLU�6L VWHPL�066��W�P|UOHULQLQ���� ���·VLQL�ROXûWXUXUODU��NDGÖQODUGD�HUNHNOHUH�QD]DUDQ���PLVOL�GDKD�ID]OD�J|U�O�U� ����YH�JHQHOOLNOH�RUWD�\DûWD�HULûNLQOHUGH�J|U�O�U� �����
+LVWRSDWRORMLN�DOW�WLSOHUL�DUDVÖQGD�FOHDU�FHOO��EHUUDN�K�FUHOL��WLS�VRQ�\ÖOODUGD�WDQÖPODQPÖû ROXS�KLVWRORMLN�RODUDN�EHQLJQ�RODQ��NOLQLN�RODUDN�DJUHVLI�VH\UHGHQ��EX�QHGHQOH�VÖQÖIODQGÖUPD�J�oO�ø��oHNLOHQ�ELU�DOW�WLSWLU� �
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2OJXPX]� ��� \DûÖQGDNL� NDGÖQ� KDVWD�� VRQ� ��� J�QGH� RUWD\D� oÖNDQ� GHQJHVL]OLN�� \�U�PHGH� ER]XNOXN�� EDûDøUÖVÖ�� \�]GH�X\XûPD� ûLND\HWOHUL� LOH� KDVWDQH\H� EDûYXUGX�� �+DVWDQÖQ� �� VHQH� |QFHVLQGH� EHQ]HU� ûLND\HWOHUOH� YH�PHQLQJLRP� WDQÖVÖ\OD�RSHUDV\RQD� DOÖQPD� KLND\HVL� PHYFXWWXU�� <DSÖODQ� UDG\RORMLN� WHWNLNOHU� VRQUDVÖ� KDVWDGD� VRO� SRQWR �VHUHEHOODU� N|ûHGH�0DJQHWLN�5H]RQDQV·GD��05,��NRQUDVW�WXWDQ�W�P| UDO�ELU�ROXûXP�VDSWDQGÖ�YH�KDVWD�RSHUDV\RQD�DOÖQGÖ�
*|QGHULOHQ�PDWHU\DO��PDNURVNRSLN�RODUDN�WRSOXFD���[���[�����FP��HEDWODUGD� ��NLUOL�EH\D]�UHQNWH�� ORE�OH�J|U�Q�PGH�GRNX�SDUoDODUÖQGDQ�ROXûPDNWD\GÖ�
0LNURVNRSLN�LQFHOHPHGH�Q�NOHROXV�EHOLUJLQOLøL�ROPD\DQ� RYDO�\XYDUODN�Q�NOHXVOX��JHQLû�EHUUDN�VLWRSOD]PDOÖ�K�FUHOHULQ�\HU� \HU� JLUGDSVÖ� DODQODU�ROXûWXUDUDN�GL]HOHQGLøL� W�P|UDO� \DSÖ� L]OHQGL� �5HVLP����<DSÖODQ� �'$.2�� HSLWHO\DO�PHPEUDQ�DQWLMHQ� �(0$�� YH� YLPHQWLQ� LPPXQRKLVWRNLP\DVDO� ER\DODUÖ� SR]LWLI� UHDNVL\RQ� YHUGL� � 5HVLP� ���� 6���� LOH� UHDNVL\RQ�J|U�OPHGL��3$6�|]HO�ER\DVÖ�IRUPRO�ILNVDV\RQX�QHGHQL�LOH�QHJDWLIWL�
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%X� EXOJXODU� ÖûÖøÖQGD� ROJX� ¶¶FOHDU� FHOO� PHQLQJLRPD··�WDQÖVÖ\OD�UDSRU�HGLOGL�
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0HQLQJLRPODU� UDG\RORMLN� RODUDN� GXUDQÖQ� Lo� \�]�QGHQ�DOWWDNL� EH\LQ� GRNXVXQD� X]DQDQ� L\L� VÖQÖUOÖ� N�UHVHO�NLWOHOHU� ûHNOLQGHGLU� YH� 05,·GD� NRQWUDVW� DUWÖûÖ�J|U�O�U����� 0DNURVNRSLN� RODUDN� N�UHVHO�� NDSV�OO���G�]J�Q� GÖû� \�]H\OL� KDILI� ORE�OH� NLWOHOHUGLU� ������ .HVLW�\�]H\OHUL�GHøLûLNOLN�J|VWHULU��\XPXûDN�� IUDMLO��KRPRMHQ�YH\D� SVDPPRP� FLV LPOHUL� QHGHQL\OH� VHUW� ELU� \DSÖ�J|VWHUHELOLU����� %L]LP� ROJXPX]� GD� UDG\RORMLN� YH�PDNURVNRSLN�EHQ]HU�EXOJXODUÖ�VHUJLOHPHNWH\GL�
%HUUDN� K�FUHOL� PHQLQJLRP� DOÖûÖOPÖûÖQ� GÖûÖQGD� EHUUDN�K�FUHOL��HSLWHORLG�J|U�Q�PH�VDKLS�JOLNRMHQGHQ�]HQJLQ�ELU� PHQLQJLRP� W�U�G�U� ������ %HUUDN� VLWRSOD]PDOÖ�SROLJRQDO� K�FUHOHULQ� WDEDND� \D� GD� ORE�O� WDU]ÖQGD�GL]LOLPL� LOH� ROXûPXû�� RUWD� GHUHFHGH� K�FUH� LoHUHQ�PHQLQJLRP� WLSLGLU�%HOLUJLQ� ELU� Q�NOHROXVX� ROPD\DQ�\XYDUODN�Q�NOHXVOX��G�]J�Q�NURPDWLQOL�K�FUHOHU�JLUGDS�J|U�Q�P�� ROXûWXUDFDN� ûHNLOGH� R UJDQL]H� ROXUODU� �� %X�K�FUHOHU� 3$6� SR]LWLI� ER\DQDQ� GLDVWD]D� GD\DQÖNVÖ]�VLWRSOD]PLN� JOLNRMHQ� LoHULU�� (0$� YH� YLPHQWLQ�SR]LWLIOLøL� L]OHQLU�� +HU� LNL� FLQVWH� GHJ|U�OHQ� EX�PHQLQJLRP� W�U�� |QFHOLNOH� ORPEHU� E|OJH� YH� SRQWR �VHUHEHOODU�N|ûHGH�\HUOHûLU� � 2OJXPX]GD�EHOLUJLQ�EHUUDN�VLWRSOD]PD� ROPDNOD� ELUOLNWH� IRUPRO� ILNVDV\RQX�QHGHQL\OH�JOLNRMHQ�3$6�UHDNVL\RQX�QHJDWLI�L]OHQGL�
0HQLQJLRPODU� PHWDVWD]� \DSPD]ODU�� WDP� oÖNDUÖP�\DSÖOÖUVD� Q�NV� J|U�OPH]�� .DID� NDLGHVLQGHNL�PHQLQJLRPODU�� EH\LQ� NRQYHNVLWHVLQGHNL� YH� VSLQDO�NDQDOGDNL� PHQLQJLRPODUGDQ� GDKD� ID]OD� Q�NV� HGHU� �0HQLQJLRPODUGD�Q�NV�RUDQÖ�\HWHUVL]�HNVL]\RQ�\DQÖVÖUD�W�P|U�Q� KLVWRORMLN� DOW� WLSL� YH� \HUOHûLP� \HULQH� GH�EDøOÖGÖU��
=RUOXGHPLU� YH� DUNDGDûODUÖQÖQ� \DSWÖøÖ� oDOÖûPDGD� ����EHUUDN� K�FUHOL� PHQLQJLRP� YDNDVÖ� GHøHUOHQGLULOPLû�ROXS EX� YDNDODUGDQ� �·LQGH� ������ Q�NV� YH� �·�QGH�������|O�P�J|U�OP�ûW�U� �
7�P|U�QHNUR]X��\�NVHN�QXNOHXV�VLWRSOD]PD�RUDQÖ�YH�N|W�� GLIHUDQVL\DV\RQ� DWLSLN� YH� PDOLJQ� PHQLQJLRPODU�LoLQ� EHOLUOH\LFL� KLVWRORMLN� |]HOOLNOHUGLU� ��������� $WLSLN�PHQLQJLRPODU� oRN� VD\ÖGD� PLWR ]� �KHU� ��� E�\�N�E�\�WPH� LoLQ� HQ� D]� �� PLWR]��� DUWPÖû� K�FUH� VD\ÖVÖ��\�NVHN�QXNOHXV�VLWRSOD]PD�RUDQÖ�RODQ�N�o�N�K�FUHOHU��EHOLUJLQ�Q�NOHROXV��WDEDND�ûHNOLQGH�E�\�PH�SDWHUQL�YH�PXOWLIRNDO� QHNUR]� LoHULUOHU� ������� 0DOLJQ� PHQLQJLRP�LoLQ�GDKD�EHOLUOH\LFL�ELU�NULWH U�NRPûX�EH\LQ�GRNXVXQD�LQYD]\RQGXU��������%D]Ö�RW|UOHU�NRPûX�EH\LQ�GRNXVXQD�

LQYD]\RQXQ� WHN� EDûÖQD� � ¶¶PDOLJQ··� PHQLQJLRP� WDQÖVÖ�LoLQ� \HWHUOL� ROGXøXQX� VDYXQXUODU�� DQFDN� GLøHU� DWLSL�NULWHUOHUL� ROPDNVÖ]ÖQ� EH\LQ� LQYD]\RQX� WHN� EDûÖQD�QDGLUGLU����
6RQXo� RODUDN�� EX� YDNDGD� GD� J|U�OG�ø�� JLEL� ûHIIDI�K�FUHOL� PHQLQJLRPODU� KLVWRSDWRORMLN� RODUDN� WDPDPHQ�EHQLJQ� J|U�Q�PH� VDKLS� W�P|UOHUGLU�� )DNDW� GLøHU�PHQLQJLRP�WLSOHULQGHQ�IDUNOÖ�RODUDN�KLVWRORMLVL�EHQLJQ�ROPDNOD� ELUOLNWH� NOLQLNWH� PDOLJQ� VH\UHWPH�HøLOLPLQGHGLU��
.$<1$./$5
�� 5RVDL�-���$FNHUPDQ·V�6XUJLFDO�3DWKRORJ\��� WK (G���6W��/RXLV��0RVE\�������� 0RVV� 7+�� 1LFROO� -$5�� ,URQVLGH� -:�� HGV�� ,QWUDRSHUDWLYH� 'LDJQRVLV� RI� &16�7XPRXU���VW (G���/RQGRQ���$UQROG��������� %XUJHU�3&��6FKHLWKDXHU�%:��HGV��$WODV�RI�7XPRU�3DWKRORJ\��7XPRUV�RI�&H QWUDO�1HUYRXV� 6\VWHP�� �UG� (G��� :DVKLQJWRQ� '�&�� �� $UPHG� )RUFHV� � ,QVWLWXWH� RI�3DWKRORJ\��������� %LJQHU�''��0F/HQGRQ�5(��%UXQQHU�-0��HGV��5XVVHO�DQG�5XELQVWHLQ·V�3DWKRORJ\�RI��7XPRUV�RI��1HUYRXV�6\VWHP��� WK (G���1HZ�<RUN���$UQROG��������� *UDKDP�',��%HOO�-(��,URQVLGH�-:��HGV��&RORU�$WODV�DQG�7H[W�RI�1HXURSDWKRORJ\���VW�(G���/RQGRQ���0RVE\ �:ROIH��������� $UWOLFK�$�� 6FKPLGW�'�� ,PPXQRKLVWRFKHPLFDO�3URILOH�RI�0HQLQJLRPDV� DQG�7KHLU�+LVWRORJLFDO�6XEW\SHV��+XP��3DWKRORJ\�������������� ���
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�� =RUOXGHPLU� 6�� 6FKHLWKDXHU�%:��+LURVH�7��9DQ�+RXWHQ�&��0LOOHU�*��0H\HU� )%��&OHDU� &HOO� 0HQLQJLRPD� �� $� &OLQLFRSDWKRORJLF� 6WXG\� RI� D� 3RWHQWLDOO\� $JUHVVLYH�9DULDQW�RI�0HQLQJLRPD��7KH�$PHULFDQ�-RXUQDO�RI�6XUJLFDO�3DWKRORJ\������������������������ (VLUL� 00�� 5XELQVWHLQ� /-�� HGV�� 2SSHQKHLPHU·V� 'LDJQRVWLF� 1HXURSDWKRORJ\� $�3UDFWLFDO�0DQXDO���QG (G���2[IRUG���%ODFNZHOO�6FLHQFH��������� .OHLKXHV�3��%XUJHU�3&��6FKHLWKDXHU�%:��7KH�1HZ�:+2�&ODVVLILFDWLRQ�RI�%UDLQ�7XPRXUV��%UDLQ�3DWKRORJ\�������������������� 6FKHLWKDXHU� %:�� 7XPRUV� RI� 0HQLQJV� �� 3URSRVHG� 0RGLILFDWLRQV� RI� WKH� :RUOG�+HDOWK� 2UJDQL]DWLRQ� &ODVVLILFDWLRQ� �� 5HYLHZ�� $FWD� 1HXURSDWKRORJLFD� ����� ���� ������������ 1J� +.�� $W\SLFDO� DQG� 0DOLJQDQW� 0HQLQJLRPD�� $Q\� (DV\� 'LDJQRVWLF� &ULWHULD�$GYDQFHV�LQ�$QDWRPLF�3DWKRORJ\�������������������

��� 6WHUQEHUJ� 66��� 'LDJQRVWLF� 6XUJLFDO 3DWKRORJ\�� �QG (G���1HZ�<RUN�� 5DYHQ� 3UHVV���������� .OHLKXHV� 3�� %XUJHU� 3&�� 6FKHLWKDXHU� %:�� 6RELQ� /+� DQG� 3DWKRORJLVWV� LQ� ���FRXQWULHV��HGV��:RUOG�+HDOWK�2UJDQL]DWLRQ�,QWHUQDWLRQDO�+LVWRORJLFDO�&ODVVLILFDWLRQ�RI�7XPRXUV���QG (G���%HUOLQ�+LHGHOEHUJ���6SOLQJHU�9HUODJ�������
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