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� .�PH� |UW�OHPH� SUREOHPOHULQLQ�� ���� WDPVD\ÕOÕ�PRGHOOHULQLQ� NROD\FD�
NXUXODELOPHVL�YH�RSWLPXP�o|]�POHULQLQ�VLPSOHNV�\|QWHPOH�HOGH�HGLOHELOPHVL�
DoÕVÕQGDQ�LOJLQo�ELU�|]HOOL÷L�YDUGÕU��
� %X�oDOÕúPDGD��N�PH�|UW�OHPH�SUREOHPOHULQLQ�NHQGLQH�KDV�|]HOOLNOHUL�
YH� o|]�P� \ROODUÕ� DUDúWÕUÕOGÕNWDQ� VRQUD�� ELU� Lú\HULQGH� Lú� WDNLEL� YV�� DPDoODUOD�
\DSÕODFDN� J|]HWOHPH� LúOHPL� LoLQ� J|]HWOHPH� NXOHOHULQLQ� PLQLPXP� PDOL\HWOL�
\HUOHúLP� SODQÕQÕQ� EHOLUOHQPHVL� VRUXQX� N�PH� |UW�OHPH� SUREOHPL� RODUDN�
G�]HQOHQLS�RSWLPXP�o|]�P��DUDúWÕUÕOPDNWDGÕU��
� *LULú�

.�PH� |UW�OHPH� SUREOHPL� �6HW�&RYHULQJ� 3UREOHP�� NRQXVXQGD� � \XUW�
GÕúÕQGD�SHN�oRN�oDOÕúPD�\DSÕOPÕú�� � ROPDVÕQD�NDUúÕQ��\XUW� LoLQGH�EX�NRQXGD�
\DSÕOPÕú�ELU�oDOÕúPD\D�UDVWODPDN�P�PN�Q�ROPDPÕúWÕU��
� %X� oDOÕúPDQÕQ� DPDFÕ�� N�PH� |UW�OHPH� SUREOHPOHULQLQ� \DSÕVDO�
|]HOOLNOHULQL�YH�EX�SUREOHPOHULQ�o|]�P�\ROODUÕQÕ�DUDúWÕUPDN�YH�ELU�Lú\HULQGH�
�Lú� WDNLEL� YV�� DPDoODUOD�� \HUOHúWLULOHFHN� J|]HWOHPH� NXOHOHULQLQ� � � RSWLPXP�
\HUOHúLP�SODQÕQÕQ�RUWD\D�NRQXOPDVÕ�VRUXQX�LoLQ�ELU�X\JXODPD�\DSPDNWÕU��
� øNLQFL� E|O�PGH� N�PH� |UW�OHPH� SUREOHPL� WDQÕWÕOPDNWD� YH� EX�
SUREOHPLQ�NHQGLQH�KDV�|]HOOLNOHUL�NRQXVXQGD�ELOJL�YHULOPHNWHGLU��ho�QF��E|�
O�PGH�EX�W�U�SUREOHPOHULQ�RSWLPXP�o|]�POHULQLQ�QDVÕO�HOGH�HGLOHELOHFH÷LQH��
\HU� YHULOPHNWHGLU�� '|UG�QF�� E|O�PGH�� EHOLUOL� ELU� DODQÕQ� WDPDPÕQÕQ�
J|]HWOHQH�ELOPHVL� LoLQ� PLQLPXP� PDOL\HWOL� J|]HWOHPH� NXOHOHULQLQ� \HUOHúLP�
�� 6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�ø�ø�%�)���øúOHWPH�%|O�P��g÷UHWLP�h\HVL��
�6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�ø�ø�%�)���øúOHWPH�%|O�P��g÷UHWLP�h\HVL��
�� 0DUVKDOO� /�� ),6+(5�3UDGHHS� .(',$�� ³2SWLPDO� 6ROXWLRQ� RI� VHW� &RYHULQJ�3DUWLWLRQLQJ��
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%XUDGD��P[Q�ER\XWXQGD�RODQ� $ DLM � � �PDWULVL���YH���GH÷HUOHULQGHQ�
ROXúDQ� ELU� PDWULVWLU�� L� ¶LQFL� HOHPDQ� � � M� ¶LQFL� DOWN�PH� � LoLQGH� \HU� DOÕ\RUVD����DLM  � � GL÷HU�GXUXPGD���� DLM  � GH÷HU�DOÕU��
� H���P[��ER\XWXQGD�YH�E�W�Q�HOHPDQODUÕ���RODQ�ELU�YHNW|UG�U��
� F���[Q�ER\XWXQGD�ROXS�SR]LWLI�NDWVD\ÕODUGDQ�ROXúDQ�ELU�YHNW|UG�U��%X�
NDWVD\ÕODU�� N�PH� |UW�OHPH� SUREOHPLQLQ� X\JXODQDFD÷Õ� DQD� N�PH� LoLQGHQ�
|QFHGHQ� EHOLUOHQHQ� RODVÕ� E�W�Q� DOW� N�PHOHULQ� � �Q� WDQH�� � ROXúXP�
PDOL\HWOHULGLU��
� [��� [ M GH÷LúNHQOHULQGHQ��ROXúDQ�Q[��ER\XWXQGD�ELU�YHNW|UG�U��M¶LQFL�
DOW� N�PH�RSWLPDO� o|]�P� LoLQGH� \HU� DODFDN� DOWN�PHOHUGHQ�ELUL� LVH� � [ M  ��
GL÷HU�GXUXPGD��� [ M  � GH÷HULQL�DOÕU��
� <XNDUÕGDNL�LIDGHOHUGHQ�GH�DQODúÕOGÕ÷Õ�JLEL��N�PH�|UW�OHPH��SUREOHPL�
���� WDPVD\ÕOÕ� GR÷UXVDO� PRGHO� LOH� LIDGH� HGLOPHNWHGLU�� %X� � PRGHOLQ�
NXUXODELOPHVL�LoLQ�DúD÷ÕGDNL�LúOHPOHU�WDNLS�HGLOLU��
� L��.�PH�|UW�OHPH�SUREOHPLQLQ�X\JXODQDFD÷Õ�6�DQD�N�PHVLQLQ�E�W�Q�
HOHPDQODUÕ���P�WDQH���EHOLUOHQLU�YH�QXPDUDODQGÕUÕOÕU��
� LL�� (OH� DOÕQDQ� VRUXQXQ� \DSÕVÕQD� J|UH�� RSWLPXP� o|]�PGH� \HUDOPDVÕ�
RODVÕOÕ÷Õ� RODQ� E�W�Q� � 0 M DOWN�PHOHUL� � �Q� WDQH� �� HOHPDQ� QXPDUDODUÕ\OD�
��� 526($8;� �� ([HUFLFHV� HW� 3UREOqPHV� 5pVROXV� GH� 5HFKHUFKH� 2SpUDWÕRQQHOOH�� 7RPH� ���
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EHOLUOHQLU��%|\OHOLNOH�ELU�DOW�N�PHOHU�VHWL� ^ `) 0 0 0 Q � �� ������� �ROXúWX�
UXOXU��
� LLL��P� WDQH� VDWÕU� Q� WDQH� V�WXQGDQ� ROXúDQ� � YH�P[Q� WDQH�K�FUHVL� RODQ�
N�PH�|UW�OHPH� WDEORVX�KD]ÕUODQÕU�� 0 M DOW�N�PHVLQGH� � L� � ¶LQFL�HOHPDQ�\HU�
DOÕ\RUVD���WDEORQXQ�L��¶LQFL�VDWÕU�M��¶LQFL�V�WXQGD�EXOXQDQ�J|]�Q�GH÷HUL����\DQL�DLM  � � GL÷HU�GXUXPGD� DLM  � GH÷HUL�\D]ÕOÕU��%X�WDEORGDNL�NDWVD\ÕODU��������
HúLWVL]OL÷LQGH�\HU�DODQ��$�PDWULVLQL�ROXúWXUXU��
� LY�� 0 M DOW�N�PHOHULQLQ�ROXúXP�PDOL\HWOHUL��M��¶LQFL�NXOHQLQ�NXUXOXú�
PDOL\HWL�� � KHVDSODQÕU�� %X�PDOL\HW� NDWVD\ÕODUÕQGDQ� ROXúDQ� �[Q� ER\XWXQGDNL�
YHNW|U�������DPDo�IRQNVL\RQXQXQ�NDWVD\ÕODUÕQÕ�ROXúWXUXU���
� Y�� 8\JXQ� ELU� o|]�PGH� KHU� ELU� HODPDQÕQ� HQ� D]� ELU� DOW� N�PHGH� \HU�
DOPDVÕ� ]RUXQOXOX÷X� ROGX÷X� LoLQ� ������ HúLWVL]OLNOHULQLQ� KHSVLQLQ� GH� VD÷�
WDUDIÕQD� �� \D]ÕOÕU�� %X� úHNLOGH� HOGH� HGLOHQ� YH� E�W�Q� HODPDQODUÕ� �� RODQ�P[��
ER\XWXQGDNL�YHNW|U�PRGHOGHNL�H�YHNW|U�Q��ROXúWXUXU��
� .�PH� |UW�OHPH� SUREOHPLQLQ� KHUKDQJL� ELU� X\JXQ� o|]�P�\OH� � )¶QLQ�
ELU� DOW� N�PHVL� HOGH� HGLOLU� NL� EX� DOW� N�PHGH� \HU� DODQ� 0M DOW� N�PHOHULQLQ�ELOHúLPOHUL�6�DQD�N�PHVLQL�YHUPHN�]RUXQGDGÕU��
� /LWHUDW�UGH�JHQHOOLNOH�LNLVL�ELU�DUDGD�HOH�DOÕQDQ�N�PH�E|OPH�SUREOHPL�
YH� N�PH� |UW�OHPH� SUREOHPLQL� ELUELULQGHQ� D\ÕUDQ� HQ� |QHPOL� |]HOOLN�� N�PH�
E|OPH� SUREOHPLQGH� NÕVÕWODU� � � �$ [ H úHNOLQGH� LNHQ� N�PH� |UW�OHPH�
SUREOHPLQGH� $ [ H� t úHNOLQGHGLU�� %X� IDUNOÕ� NÕVÕWOD\ÕFÕ� GHQNOHPOHUGHQ�
GROD\Õ�� N�PH� E|OPH� SUREOHPLQLQ� KHUKDQJL� ELU� X\JXQ� o|]�P�QGH� \HU� DODQ�0 M DOW� N�PHOHULQLQ� ELOHúLPOHUL� 6� DQD� N�PHVLQL� YH� NHVLúLPOHUL� LVH� ERú�
N�PH\L� YHUPHN� ]RUXQGD� ROPDODUÕQD� NDUúÕQ�� N�PH� |UW�OHPH� SUREOHPLQGH�
VDGHFH� ELOHúLPOHUL� 6� DQD� N�PHVLQL� YHUPHVL� ]RUXQOXOX÷X�YDUGÕU��%X�GXUXP��
N�PH�|UW�OHPH�SUREOHPLQLQ�RSWLPXP�o|]�P�Q�Q�EXOXQPDVÕQÕ��N�PH�E|OPH�
SUREOHPLQLQ� RSWLPXP� o|]�P�Q�Q� EXOXQPDVÕ� LúOHPOHULQH� J|UH� oRN� GDKD�
NROD\�KDOH�JHOPHVLQH�\RO�DoPDNWDGÕU��
�
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úHNOLQGH� GR÷UXVDO� SURJUDPODPD� RODUDN� HOH� DOÕQÕS� VLPSOHNV� \|QWHPOH�
o|]�OPHVL� KDOLQGH� � N�PH� |UW�OHPH� SUREOHPLQGHNL� � ^ `[ M � � �� NÕVÕWÕQD�
X\JXQ� RODQ� RSWLPXP� o|]�P�Q� HOGH� HGLOGL÷L� J|]OHQPLúWLU�� %X� DPDoOD�� oRN�
VD\ÕGD�YH�IDUNOÕ�\DSÕGD�N�PH�|UW�OHPH�SUREOHPL�ROXúWXUXOGX�YH�46%�SDNHW�
SURJUDPÕ� � NXOODQÕODUDN� VLPSOHNV� \|QWHPOH� o|]�POHUL� HOGH� HGLOGL� YH� HOH�
DOÕQDQ� E�W�Q� SUREOHPOHU� LoLQ� RSWLPXP� o|]�P� VRQXoODUÕQGD� GH÷LúNHQOHULQ�
GH÷HULQLQ���YH\D���RODUDN�RUWD\D�oÕNWÕ÷Õ�J|]OHQGL��
� ����%LU�øú\HULQGH�*|]HWOHPH�.XOHOHULQLQ�<HUOHúWLULOPHVL�
� %X� oDOÕúPD� ,VSDUWD� GD� \DSÕOGÕ�� ,VSDUWD� GD� E|\OH� ELU� X\JXODPD�
oDOÕúPDVÕQÕQ� \DSÕODELOHFH÷L� ELU� Lú\HUL� �$VNHUL� DODQODU� GÕúÕQGD�� EXOXQDPD�
GÕ÷ÕQGDQ��SUREOHPOH�LOJLOL�YHULOHU�KD\DOL�RODUDN�EHOLUOHQGL��$QFDN��NXOODQÕODQ�
YHULOHULQ�JHUoHN�KD\DWD�RODELOGL÷LQFH�X\JXQ�ROPDVÕQD�|]HQ�J|VWHULOGL��

������3UREOHPLQ�g]HOOL÷L�
� %�\�N� ELU� Lú\HULQGH� VWUDWHMLN� |QHPL� RODQ� � ��� D\UÕ� QRNWDQÕQ� � �YH�
oHYUHVLQLQ�����VDDW�J|]HWLP�DOWÕQGD�WXWXOPDVÕ�LVWHQL\RU��%XQXQ�ELUoRN�QHGHQL�
RODELOLU�� øúOHULQ� JLGLúDWÕQÕQ� WDNLEL� YH� \|QOHQGLULOPHVL�� KÕUVÕ]OÕNODUÕQ� WDNLEL��
VXLNDVWODUÕQ� |QOHQPHVL�� JHOHQ� JLGHQ� NLúLOHULQ� YH� DUDoODUÕQ� WDNLEL� YV��
*|]HWOHPH� LúOHPL� LQVDQ� J|]�\OH� RODELOHFH÷L� JLEL�� NDPHUD� VLVWHPL� JLEL�
WHNQRORMLN�DOHWOHUOH�GH�RODELOLU��
� %X� Lú\HULQGH� WLWL]� ELU� DUDúWÕUPDGDQ� VRQUD� � ��� D\UÕ� \HUGH� J|]HWOHPH�
NXOHVL� NXUXODELOHFH÷L� EHOLUOHQLU��2ODVÕ� NXOH� \HUOHULQLQ� EHOLUOHQLUNHQ�� R� \HUGH�
NXOH� NXUXOPDVÕQÕQ� RODQDNOÕ� ROPDVÕQD�� R� \HULQ� J|U�ú� DoÕVÕQÕQ� RODELOGL÷LQFH�
ID]OD� ROPDVÕQD�� J|]HWOHQPHVL� JHUHNHQ� KHU� ELU� QRNWDQÕQ� � HQ� D]� ELU� NXOHGHQ�
J|U�OHELOHFHN� úHNLOGH� ROPDVÕQD� oRN� |]HQ� J|VWHULOPHVL� JHUHNLU�� $\UÕFD�� EX�
úDUWODUD� X\DQ� RODVÕ� E�W�Q� NXOH� \HUOHUL� EHOLUOHQLS� PRGHOH� GDKLO� HGLOPHOL� NL��
� 526($8;����V�����������
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SUREOHPLQ� o|]�P�� VRQXFXQGD�PDOL\HW�PLQLPL�]DV\RQX� DoÕVÕQGDQ� HQ� X\JXQ�
RODQ��NXOH�\HUOHUL�EHOLUOHQHELOVLQ��
� %|\OH� ELU� Lú\HULQLQ� J|U�Q�P��ùHNLO� �¶GH� J|VWHULOPHNWHGLU�� ùHNLO�GH�
\XYDUODN� LoLQGHNL�UDNDPODUÕQ�EXOXQGX÷X�QRNWDODU�NXUXOPDVÕ�RODVÕ� �RODQ�NXOH�
\HUOHULQL� � 6 M ��� GL÷HU� UDNDPODUÕQ� EXOXQGX÷X� QRNWDODU� J|]HWOHQPHVL� JHUHNHQ�
QRNWDODUÕ��ZL � VHPEROL]H�HWPHNWHGLU��
�

ùHNLO����8\JXODPD�<DSÕODQ�øú\HULQLQ�*|U�Q�P��
�

�����.�PH�|UW�OHPH�0RGHOLQLQ�'�]HQOHQPHVL�
� gQFH� KHU� ELU� NXOHGHQ� J|U�OHELOHQ� � ZL QRNWDODUÕ� EHOLUOHQLU�� %X�
Lú\HULQGH� NXUXPDVÕ� RODVÕOÕ÷Õ� RODQ� NXOHOHULQ� NXUXOXú� PDOL\HWOHUL� YH� EX�
NXOHOHUGHQ�J|U�OPHVL�P�PN�Q�RODQ�ZL��QRNWDODUÕ�7DEOR���¶GH�J|U�OPHNWHGLU���

.XUXOPDVÕ�RODVÕ�RODQ�NXOH�\HUL�
*|]HWOHQPHVL�JHUHNHQ�QRNWD�
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7DEOR����.XUXOPDVÕ�2ODVÕ�2ODQ�*|]HWOHPH�.XOHOHULQLQ�.XUXOXú��
� 0DOL\HWOHUL�YH�%X�.XOHOHUGHQ�*|U�OHELOHQ�1RNWDODU�������������
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7DEOR��¶GHNL�YHULOHUGHQ�N�PH�|UW�OHPH�WDEORVX�RODUDN�LVLPOHQGLULOHQ�
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%XQD� J|UH�� 6 M NXOHVL� ZL QRNWDVÕQÕ� J|U�\RUVD� L¶LQFL� VDWÕU� M� ¶LQFL�
V�WXQX� WHPVLO� HGHQ� J|]H� �� GH÷HUL�� GL÷HU� GXUXPGD� �� GH÷HUL� \D]ÕODUDN�
ROXúWXUXODQ� � EX� WDEORGDNL� VD\ÕODU� ������ QROX� NÕVÕWODUÕQ� $ DLM � � � PDWULVLQL�
ROXúWXUXU�� &M V�WXQXQGDNL� VD\ÕODU� 6 M NXOHOHULQLQ� NXUXOXú� PDOL\HWOHUL� ROXS�
DPDo�IRQNVL\RQX�NDWVD\ÕODUÕQÕ�ROXúWXUDFDNWÕU��
� 6 M NXOHVL�NÕVÕWODUD�YH�DPDFD�X\JXQ�ELU�o|]�P�SODQÕQD�J|UH�NXUXOPDVÕ�
JHUHNHQ� ELU� NXOH� LVH� ; M  �� GH÷LOVH� ; M  � GH÷HU� DOÕU� úHNOLQGH� ELU�
WDQÕPODPD\D� X\JXQ� RODUDN� EX� SUREOHPLQ� ���� GR÷UXVDO� WDPVD\ÕOÕ� PRGHOL�
DúD÷ÕGDNL�JLEL�NXUXOXU��
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7DEOR��¶GHQ�GH�J|U�OHFH÷L��]HUH����QROX�NÕVÕW���QROX�NÕVÕWÕQ����YH����
QROX�NÕVÕW���QROX�NÕVÕWÕQ������QROX�NÕVÕW����QROX�NÕVÕWÕQ������QROX�NÕVÕW����QROX�
NÕVÕWÕQ� D\QÕVÕ� RODFD÷ÕQGDQ� ������������� QROX� QRNWDODUÕQ� � HQ� D]� ELU� NXOH�
WDUDIÕQGDQ�J|U�OPHVL�JHUHNWL÷L� LOH� LOJLOL�NÕVÕWODU�PRGHOGHQ�DWÕOPÕúWÕU��d�QN��
���������� QROX� QRNWDODUOD� LOJLOL� NÕVÕWODU� VD÷ODQGÕ÷ÕQGD� �������� ������ QROX�
QRNWDODUOD�LOJLOL�NÕVÕWODU�GD�VD÷ODQPÕú�RODFDNWÕU��
� �����3UREOHPLQ�d|]�P��
� %X�SUREOHPLQ�o|]�P�QGH�46%�SDNHW�SURJUDPÕ�NXOODQÕOGÕ��7DPVD\ÕOÕ�
ROPD\DQ�GR÷UXVDO�SURJUDPODPD�RODUDN�HOH�DOÕQÕS�VLPSOHNV�\|QWHPOH�\DSÕODQ�
o|]�PGH�RSWLPXP�o|]�P�VRQXoODUÕ���
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RODUDN�EXOXQPXúWXU��
� *|U�OG�÷�� JLEL�� ; M t � NÕVÕWÕQD� J|UH� \DSÕODQ� o|]�P� VRQXoODUÕ��
; M  � YH\D� ; M  � úHNOLQGH�HOGH�HGLOPLúWLU��
� %X� VRQXFD� J|UH�� R� Lú\HULQGH� EHOLUOHQHQ� 6 6 YH 6� � �� \HUOHULQH�
J|]HWOHPH� NXOHOHUL� NXUXOPDOÕGÕU�� øVWHQLOHQ� úDUWODUÕ� PLQLPXP� PDOL\HWOH�
NDUúÕOD\DELOHQ� EX� NXOHOHULQ� \HUOHúWLULOPHVL� PDOL\HWL� ��� SDUD� ELULPLGLU��6 6 YH 6� � �� NXOHOHULQGHQ� J|]HWOHQHELOHQ� QRNWDODU�� \DQL� EX� NXOHOHULQ�
|UW�OHGL÷L�DODQODU�7DEOR��¶GH�YH�ùHNLO���¶GH�J|U�OPHNWHGLU��
� 7DEOR����2SWLPXP�d|]�PH�*|UH�.XUXOPDVÕ�*HUHNHQ�*|]HWOHPH��
�

.XOHOHUL�YH�%X�.XOHOHUGHQ�*|]HWOHQHELOHQ�1RNWDODU��
.XOH� &M� 6M��NXOHVLQGHQ�J|U�OHELOHQ�QRNWDODU�
6� ��� ������������������������������������
6� ��� �������������������������������������������
6�� ��� �����������������������������������
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ùHNLO����2SWLPXP�d|]�PH�*|UH�.XUXOPDVÕ�*HUHNHQ�*|]HWOHPH�.XOHOHUL��
� YH�%X�.XOHOHUGHQ�*|]HWOHQHELOHQ�1RNWDODUÕQ�*|U�Q�P��
�

ùHNLO� �¶GH� GH� J|U�OG�÷�� JLEL�� N�PH� |UW�OHPH� SUREOHPOHULQLQ�
RSWLPXP�o|]�P�VRQXFXQD�J|UH�HOGH�HGLOHQ��o�DOW�N�PHQLQ�ELOHúLPOHULQLQ�DQD�
N�PH\L�YHUPHVL�úDUWÕ�GD�VD÷ODQPÕúWÕU��<DQL��
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ROPDNWDGÕU��%X� VRQXFD�J|UH�E�W�Q�QRNWDODU� ������QROX�NXOHOHUGHQ� HQ� D]�ELU�
WDQHVL� WDUDIÕQGDQ�J|]HWOHQHELOPHNWHGLU��$\UÕFD�� �������QROX�QRNWDODU� ��YH���
QROX�NXOHOHULQ� LNLVLQGHQ�ELUGHQ�J|U�OHELOPHNWHGLU�����������QROX�QRNWDODU���
YH� �� QROX� NXOHOHUGHQ�� ������ QROX� QRNWDODU� �� YH� �� QROX� NXOHOHULQ� LNLVLQGHQ�
ELUGHQ�J|U�OHELOPHNWHGLU�����QROX�QRNWD�LVH��o�NXOHGHQ�GH�J|U�OHELOPHNWHGLU��
� 6RQXo�
� *HUoHN� KD\DWWD�� ELU� úHKLUGH� LWIDL\H� DUDoODUÕQÕQ� EHNOHPH� PHUNH]OH�
ULQLQ� VHoLPL�� ELU� E|OJHGH� WHOHYL]\RQ� \DQVÕWÕFÕODUÕQÕQ� \HUOHúLPL�� JHQLú� ELU�
RUPDQOÕN� DODQGD� \DQJÕQ� J|]HWOHPH� PHUNH]OHULQLQ� \HUOHúLPL�� ELU� E|OJH\L�
NRQWURO�� DOWÕQGD� WXWPDN� LoLQ� DVNHUL� ELUOLNOHULQ� \HUOHúLPL�� EHOOL� ELU� DODQGD�
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\DúD\DQ�LQVDQODUD�ELOJLOHU�YHUPHN�LoLQ�KRS|UOHUOHULQ�\HUOHúLPL�YE��VRUXQODUÕQ�
N�PH�|UW�OHPH�SUREOHPL�RODUDN�HOH�DOÕQÕS�o|]�POHUL�\DSÕODELOLU��
� .�PH�|UW�OHPH�SUREOHPOHULQLQ�NHQGLQH�KDV�|]HO�ELU�\DSÕVÕ�YDUGÕU��%X�
SUREOHPOHULQ�����WDPVD\ÕOÕ�GR÷UXVDO�PRGHOL�NXUXOPDNWDGÕU��d�QN����PRGHOGH�
NXOODQÕODQ�GH÷LúNHQOHULQ� ���YH\D� ���GH÷HUL�DOPDN�]RUXQOXOX÷X�YDUGÕU��)DNDW��
PRGHOLQ� RSWLPXP� o|]�P�� WDPVD\ÕOÕ� ROPD\DQ� GR÷UXVDO� SURJUDPODPD�
SUREOHPOHUL� GH� NXOODQÕODQ� VLPSOHNV� \|QWHPLQH� J|UH� \DSÕOGÕ÷ÕQGD� RSWLPXP�
o|]�P�GH÷HUOHUL���YH\D���RODUDN�HOGH�HGLOHELOPHNWHGLU��
� %X�SUREOHPLQ�\DSÕVÕQD�X\JXQ�RODQ�VRUXQODUÕQ�����GR÷UXVDO�PRGHOLQLQ��
NROD\FD� NXUXODELOPHVL� YH� RSWLPXP� o|]�P�Q�Q� VLPSOHNV� \|QWHPOH� NROD\FD�
YH� NÕVD� V�UHGH� EXOXQDELOPHVL� QHGHQL\OH� N�PH� |UW�OHPH� SUREOHPOHULQLQ�
\|QH\�OHP�DUDúWÕUPDVÕ�DODQÕQGD�LOJLQo�ELU�\HUL�EXOXQPDNWDGÕU��
� %X� QHGHQOH�� N�PH� |UW�OHPH� SUREOHPLQLQ� \DSÕVÕQD� � GLUHNW� RODUDN�
X\JXQ� ROPD\DQ� IDNDW� EX� \DSÕ\D� X\DUODQPDVÕ�P�PN�Q�RODQ� �2SWLPL�]DV\RQ�
DPDoOÕ� RODQ� YH\D� RSWLPL]DV\RQ� DPDoOÕ� ROPD\DQ�� VRUXQODUÕQ� o|]�P�QGH� EX�
SUREOHPLQ� o|]�P� \|QWHPLQGHQ� \DUDUODQÕOPDVÕQÕQ� oRN� X\JXQ� RODELOHFH÷L�
V|\OHQHELOLU��
�
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��� ),6+(5� 0DUVKDOO� /��3UDGHHS� .(',$�� ³2SWLPDO� 6ROXWLRQ� RI� 6HW�

&RYHULQJ�3DUWLWLRQLQJ�3UREOHPV�8VLQJ� �'XDO�+HXULVWLFV´��0DQDJH�PHQW�
6FLHQFH� 9RO�������������

��� *h1*g5� øEUDKLP� �´.�PH� %|OPH� 0RGHOL� YH� 8\JXODPD� $ODQODUÕ´��
0DUPDUD� hQLYHUVLWHVL� øVWDWLVWLN� YH� (NRQRPHWUL� $UDúWÕUPD� YH�8\JXODPD�0HUNH]L�'HUJLVL���6�������������

��� 526($8;�� ([HUFLFHV� HW� 3UREOqPHV� 5pVROXV� GH� 5HFKHUFKH�
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