
0(7ø/&ø9$�%(//(./(5(�6$+ø3�32/ø0(5ø.�
0ø.52.h5(/(5/(�&ø9$�g1'(5øù7ø5ø/0(6ø��

9(�7$<ø1ø�
�

6LEHO�%h<h.7ø5<$.ø�
<�NVHN�/LVDQV�7H]L�

�
)HQ�%LOLPOHUL�(QVWLW�V��
.LP\D�$QDELOLP�'DOÕ�

$÷XVWRV�������



-h5ø�9(�(167ø7h�21$<,�
�
6LEHO� %�\�NWLU\DNL¶QLQ� �0HWLOFLYD� %HOOHNOHUH� 6DKLS� 3ROLPHULN�
0LNURN�UHOHUOH� &LYD� gQGHULúWLULOPHVL� YH� 7D\LQL�� EDúOÕNOÕ� .LP\D� %|O�P��
$QDOLWLN�.LP\D�$QDELOLP�'DOÕQGDNL��<�NVHN�/LVDQV�WH]L�������������������WDULKLQGH��
DúD÷ÕGDNL� M�UL� WDUDIÕQGDQ�$QDGROX�hQLYHUVLWHVL�/LVDQV�VW�� �(÷LWLP�g÷UHWLP�
YH� 6ÕQDY� <|QHWPHOL÷LQLQ� LOJLOL� PDGGHOHUL� X\DUÕQFD� GH÷HUOHQGLULOHUHN� NDEXO�
HGLOPLúWLU��
�
�
�
�
�
� $GÕ�6R\DGÕ� øP]D�
h\H��7H]�'DQÕúPDQÕ�� ��'Ro��'U��$5=8�(56g=� ««««««�

�
�

h\H� ��'Ro��'U��5,'9$1�6$<� ««««««�
�
�

h\H� ��<DUG��'Ro��'U��6ø1$1�$.*g/� ««««««�
�
�

�
�
�

�
�

$QDGROX� hQLYHUVLWHVL� )HQ� %LOLPOHUL� (QVWLW�V�� <|QHWLP� .XUXOX
QXQ�
««««««�WDULK�YH�««««�VD\ÕOÕ�NDUDUÕ\OD�RQD\ODQPÕúWÕU��
�

(QVWLW��0�G�U�



� L�

g=(7�
�

<�NVHN�/LVDQV�7H]L�
�

0(7ø/&ø9$�%(//(./(5(�6$+ø3�32/ø0(5ø.�0ø.52.h5(/(5/(�
&ø9$�g1'(5øù7ø5ø/0(6ø�9(�7$<ø1ø�

�
6LEHO�%h<h.7ø5<$.ø�

�
$QDGROX�hQLYHUVLWHVL�
)HQ�%LOLPOHUL�(QVWLW�V��
.LP\D�$QDELOLP�'DOÕ�

�
'DQÕúPDQ��'Ro��'U��$U]X�(56g=�

��������������VD\ID�
�

%X� oDOÕúPDGD�� PHWLOFLYD\D� VHoLFL� SROL���PHWDNURLODPLGRVLVWHLQ��
PLNURN�UHOHUL� VHQWH]OHQPLú� YH� PHWLOFLYD� EDVNÕODQPÕú� EX� NDWÕ� ID]� NRPSOHNV�
PDWULNVOHUGH�ELOH�PHWLOFLYDQÕQ�VHoLFL�WD\LQLQH�RODQDN�VD÷OD\DQ�PLPLN�UHVHSW|U�
RODUDN� NXOODQÕOPÕúWÕU�� dDOÕúPDGD� VHQWH]OHQHQ� SROLPHU� |QFHOLNOH� )RXULHU�
7UDQVIRUP� øQIUDUHG� 6SHNWURPHWUHVL� �)7�,5�� YH� 7DUDPDOÕ� (OHNWURQ�
0LNURVNREX��6(0��LOH�NDUDNWHUL]H�HGLOPLú��GDKD�VRQUD�PHWLOFLYD�DGVRUSVL\RQ�
NDSDVLWHVL� GHULúLP�� S+� YH� ]DPDQD� ED÷OÕ� RODUDN� oDOÕúÕOPÕúWÕU��+D]ÕUODQDQ� EX�
VRUEHQWLQ� VHoLFLOL÷L� NHVLNOL� VLVWHPGH� &X ��� �� &G ��� �� 3E��� � +J��� � YH� =Q��� � L\RQODUÕ�
YDUOÕ÷ÕQGD� GD� oDOÕúÕOPÕúWÕU�� dDOÕúPDQÕQ� LNLQFL� E|O�P�QGH�� PHWLOFLYD�
EDVNÕODQPÕú� PLNURN�UHOHU� PHWLOFLYD� YH� FLYD� L\RQODUÕ� LOH� D\UÕ� D\UÕ� PXDPHOH�
HGLOHUHN� |QGHULúWLUPH� LúOHPOHUL� NDWÕ�ID]� HNVWUDNVL\RQ� \|QWHPL\OH� \DSÕOPÕú��
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'HGHNW|U� �+3/&�'$'�� FLKD]ODUÕ\OD� EHOLUOHQPLúWLU�� dDOÕúPDQÕQ� VRQ�
DúDPDVÕQGD�� /876��� VWDQGDUW� UHIHUDQV� PDGGHVL� YH� VHQWHWLN� GHQL]� VX\X�
NXOODQÕODUDN�\|QWHPLQ�GX\DUOÕOÕ÷Õ�LQFHOHQPLúWLU���
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,Q� WKLV� VWXG\�� SRO\���PHWDNURLODPLGRVLVWHLQ�� PLFUREHDGV� ZKLFK� DUH�
VHOHFWLYH� WR� PHWK\OPHUFXU\� ZHUH� V\QWKHVL]HG� DQG� WKH� PHWK\OPHUFXU\�
LPSULQWHG� VROLG� SKDVH� ZDV� XVHG� DV� PLPLF� UHFHSWRU� IRU� WKH� VHOHFWLYH�
GHWHUPLQDWLRQ�RI�PHWK\OPHUFXU\�HYHQ� LQ� WKH�SUHVHQFH�RI� FRPSOH[�PDWUL[HV��
6\QWKHVL]HG� SRO\PHU� ZDV� FKDUDFWHUL]HG� E\� )RXULHU� 7UDQVIRUP� ,QIUDUHG�
6SHFWRURPHWU\��)7�,5��DQG�6FDQQLQJ�(OHFWURQ�0LFURVFRS\��6(0���DQG�WKHQ�
WKH�DGVRUSWLRQ� FDSDFLW\� RI�PHWK\OPHUFXU\�ZDV� LQYHVWLJDWHG� FRQVLGHULQJ� WKH�
HIIHFW�RI�FRQFHQWUDWLRQ��S+�DQG�WLPH��7KH�VHOHFWLYLW\�RI�WKLV�SUHSDUHG�VRUEHQW�
ZDV� VWXGLHG� LQ� WKH� SUHVHQFH�RI�&X��� ��&G ��� ��3E��� �+J ��� � DQG�=Q��� � LRQV�� ,Q� WKH�
VHFRQG�SDUW�RI�WKLV�VWXG\��WKH�SUHFRQFHQWUDWLRQ�RI�PHWK\OPHUFXU\�LPSULQWHG�
PLFUREHDGV� ZDV� VWXGLHG� ZLWK� WKH� WUHDWPHQW� RI� WKHVH� PLFUREHDGV� ZLWK�
PHUFXU\�DQG�PHWK\OPHUFXU\�VHSDUDWHO\�ZLWK�VROLG�SKDVH�H[WUDFWLRQ�PHWKRG�
DQG� WKH� DPRXQW� RI� PHUFXU\� ZDV� GHWHUPLQHG� XVLQJ� ,QGXFWLYHO\� &RXSOHG�
3ODVPD� 2SWLFDO� (PLVVLRQ� 6SHFWURPHWU\� �,&3�2(6�� DQG� +LJK� 3HUIRUPDQFH�
/LTXLG�&KURPDWRJUDSK\�'LRGLGH�$UUD\�'HGHFWRU� �+3/&�'$'���,Q� WKH� ODVW�
SDUW� RI� WKLV� VWXG\�� WKH� VHQVLWLYLW\� RI� WKLV� QHZ� GHYHORSHG� PHWKRG� ZDV�
LQYHVWLJDWHG� XVLQJ� FHUWLILHG� UHIHUHQFH�� /876��� IURP� WKH� 1DWLRQDO� 5HVHDUFK�
&RXQFLO�RI�&DQDGD��DQG�V\QWKHWLF�VHD�ZDWHU��

�
.H\ZRUGV��0HWK\OPHUFXU\�DQG�PHUFXU\��0ROHFXODU�,PSULQWHG�3RO\PHUV���
��������������������,QGXFWLYHO\�&RXSOHG�3ODVPD�2SWLFDO�(PLVVLRQ�6SHFWURVFRS\���
��������������������6ROLG�3KDVH�([WUDFWLRQ��0LPLF�UHFHSWRU���
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���6218d/$5��7$57,ù0$�YH�g1(5ø/(5 ���������������������������������������������������
�����3ROLPHULN�0LNURN�UHOHULQ�.DUDNWHUL]DV\RQX �����������������������������������������������
����������<�]H\�$ODQÕ�gOo�P� ������������������������������������������������������������������������
����������ùLúPH�7HVWL ���������������������������������������������������������������������������������������
����������<�]H\�0RUIRORMLVL�����������������������������������������������������������������������������
����������)7,5�$QDOL]L�������������������������������������������������������������������������������������

�����&+ � +J � �%DVNÕOÕ�0LNURN�UHOHUH�$GVRUSVL\RQ�dDOÕúPDVÕ ������������������������������
���������$GVRUSVL\RQ�'HQJH�=DPDQÕ���������������������������������������������������������������
����������&+ � +J � �%DúODQJÕo�'HULúLPLQLQ�(WNLVL �����������������������������������������������
����������/DQJPXLU�$GVRUSVL\RQ�0RGHOL ���������������������������������������������������������
����������&+ � +J � �$GVRUSVL\RQXQD�S+�(WNLVL���������������������������������������������������

�����0LPLN�5HVHSW|UOHULQ�6HoLFLOLN�dDOÕúPDVÕ ����������������������������������������������������
�����'HVRUSVL\RQ�YH�7HNUDU�.XOODQÕODELOLUOLN������������������������������������������������������
�����gQGHULúWLUPH�����������������������������������������������������������������������������������������������
�����0,63(�,&3�2(6�0HWRGXQXQ�$QDOLWLN�3HUIRUPDQVÕ ������������������������������������
�����6HUWLILNDOÕ�5HIHUDQV�0DGGHVLQLQ�YH�'HQL]�6X\XQGD�&+ � +J � �YH�+J � � ����������
�������ø\RQODUÕQÕQ�7D\LQL���������������������������������������������������������������������������������������
�
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�������0ROHN�OHU�%DVNÕODPDQÕQ�úHPDWLN�J|VWHULPL ���������������������������������������������������
�������<D\JÕQ�RODUDN�NXOODQÕODQ�IRQNVL\RQHO�PRQRPHUOHU�����������������������������������������
�������<D\JÕQ�RODUDN�NXOODQÕODQ�oDSUD]�ED÷OD\ÕFÕODU ������������������������������������������������
�������<D\JÕQ�RODUDN�NXOODQÕODQ�oDSUD]�ED÷OD\ÕFÕODU ������������������������������������������������
�������0ROHN�OHU�%DVNÕODPD�\|QWHPLQLQ�VÕQÕIODQGÕUÕOPDVÕ ���������������������������������������
�������.RYDOHQW�YH�1RQ�NRYDOHQW�%DVNÕODPDQÕQ�úHPDWLN�J|VWHULPL �������������������������
�������&LYD�HPLV\RQODUÕQÕQ�'�Q\D�oDSÕQGDNL�GD÷ÕOÕPÕ���������������������������������������������
�������dHYUHGHNL�FLYD�G|Q�ú�P������������������������������������������������������������������������������
�������3OD]PD�YH�KDPODo�J|U�Q�P� ������������������������������������������������������������������������
������3OD]PD�VÕFDNOÕN�E|O�POHUL�����������������������������������������������������������������������������
������7DPDPÕ\OH�NDWÕ�KDO�MHQHUDW|U ������������������������������������������������������������������������
������3OD]PDGD�JHUoHNOHúHQ�ROD\ODU �����������������������������������������������������������������������
������(OHNWURWHUPDO�EXKDUODúWÕUPD�FLKD]Õ ���������������������������������������������������������������
������/D]HU�PLNURSUREX�����������������������������������������������������������������������������������������
������5DG\DO�YH�$NVL\DO�VLVWHP������������������������������������������������������������������������������
������'HGHNW|U�DOW�VHULOHUL ��������������������������������������������������������������������������������������
������+LGU�U�6LVWHPL ����������������������������������������������������������������������������������������������
�������S�0$&�&+ � +J � �FR�('0$��PLNURN�UHOHULQLQ�KD]ÕUODQPDVÕQGD�NXOODQÕODQ����
���������SROLPHUL]DV\RQ�VLVWHPL ���������������������������������������������������������������������������������
�������),$6�VLVWHPL�������������������������������������������������������������������������������������������������
�������0LNURN�UHOHULQ�6(0�J|U�QW�V� ��������������������������������������������������������������������
���������D��S�00�0$&�FR�('0$��SROLPHULQLQ�6(0�J|U�QW�V�������������������������������
���������E��S�00�0$&�('0$��SROLPHULQGHQ�&+ � +J � ��L\RQX�X]DNODúWÕUÕOGÕNWDQ��
���������VRQUDNL�6(0�J|U�QW�V� ��������������������������������������������������������������������������������
�������0$&�PRQRPHUL��S�00�0$&�('0$��YH�S�0$&�('0$�����
���������SROLPHULQLQ�PROHN�O�IRUP�O�������������������������������������������������������������������������
�������S�00�0$&�('0$��PLNURN�UHOHULQLQ�)7,5�VSHNWUXPX �����������������������������
�������&+ � +J � �X]DNODúWÕUÕOPDVÕ�LOH�ROXúDQ�PLNURN�UHOHULQ�)7,5�VSHNWUXPX ������������
�������&+ � +J � �EDVNÕOÕ�PLNURN�UHGH�&+ � +J � �L\RQODUÕQÕQ�DGVRUSVL\RQ�KÕ]Õ� �������������
�
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�������3ROLPHULN�PLNURN�UHOHUH�DGVRUSODQDQ�&+ � +J � �PLNWDUÕQÕQ�&+ � +J � ���
���������EDúODQJÕo�GHULúLPL�LOH�GH÷LúLPL����������������������������������������������������������������������
�������&+ � +J � �L\RQX�LoLQ�/DQJPXLU�$GVRUSVL\RQ�0RGHOL���������������������������������������
�������3ROLPHULN�PLNURN�UHOHUH�DGVRUSODQDQ�&+ � +J � �PLNWDUÕQÕQ�S+�LOH�GH÷LúLPL� ���
�������&+ � +J � �EDVNÕODQPÕú�PLNURN�UHOHULQ�WHNUDU�NXOODQÕODELOLUOL÷L�������������������������
������&+ � +J � �YH�+J � � �L\RQODUÕQÕQ�+3/&�LOH�D\UÕPÕ�����������������������������������������������
�
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�����ø\RQ�EDVNÕODPD�oDOÕúPDODUÕ ������������������������������������������������������������������������������
�����.RYDOHQW�YH�1RQ�NRYDOHQW�ED÷ODQPDQÕQ�DYDQWDMODUÕ�YH�GH]DYDQWDMODUÕ�������������
�����,&3�2(6�FLKD]Õ�LoLQ�DQDOL]�NRúXOODUÕ���������������������������������������������������������������
�����+3/&�'$'�$QDOL]�.RúXOX ����������������������������������������������������������������������������
�����6HoLFLOLNWH�EDVNÕODPD�HWNLVL�����������������������������������������������������������������������������
�����0,63(�,&3�2(6�LoLQ�|QGHULúWLUPH�LúOHPLQLQ�SHUIRUPDQVÕ������������������������������
�����6HUWLILNDOÕ�UHIHUDQV�PDGGHVLQGHNL�YH�VHQWHWLN�GHQL]�VX\XQGDNL�+J � � �YH���
�������&+ � +J � �WD\LQL ������������������������������������������������������������������������������������������������
�
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$$6� ���$WRPLN�DEVRUSVL\RQ�VSHNWURVNRSLVL�
$(6� ���$WRPLN�HPLV\RQ�VSHNWURVNRSLVL�
$,%1� ��������D]RELVL]RE�WLURQLWULO��
%(7� ���*|]HQHN�ER\XWX�DQDOL]|U��
%32� ���%HQ]RLOSHURNVLW�
&9�$$6� ���6R÷XN�EXKDU�DWRPLN�DEVRUSVL\RQ�VSHNWURVNRSLVL�
&9�$)6� ���6R÷XN�EXKDU�DWRPLN�IORUHVDQV�VSHNWURVNRSLVL�
('0$� ���(WLOHQ�JOLNROPHWDNULODW�
)7�,5� ���)RXULHU�7UDQVIRUP�øQIUDUHG�6SHNWURPHWUH�
+3/&�'$'� ���<�NVHN�3HUIRUPDQVOÕ�6ÕYÕ�.URPDWRJUDILVL�'L\RG�6HULOL�'HGHNW|U�
,&3�2(6� ���øQG�NWLI�(úOHúPLú�3OD]PD�2SWLN�(PLV\RQ�6SHNWURPHWUH�
,&3�06� ���øQG�NWLI�HúOHúPLú�SOD]PD�N�WOH�VSHNWURVNRSLVL�
.� ���6HoLFLOLN�NDWVD\ÕVÕ�
N�� ���%D÷ÕO�VHoLFLOLN�NDWVD\ÕVÕ�
. � � ���'D÷ÕOPD�NDWVD\ÕVÕ�
/876��� ���(VHU�HOHPHQWOHU�LoLQ�\D÷ÕQGDQ�DUÕQGÕUÕOPDPÕú�ÕVWDNR]���
���������������������������KHSDWRSDQNUHDV�UHIHUDQV�PDGGHVL�
0$$� ���0HWDNULOLN�DVLW��
0$&� �����PHWDNURLORDPLGRVLVWHLQ�
0$*$� �����PHWDNULORDPLGRJOXWDPLN�DVLW��
0$+� ���0HWDNULORDPLGRKLVWLGLQ��
0,3� ���0ROHN�OHU�EDVNÕODQPÕú�SROLPHUOHU�
0,63(� ���0ROHN�OHU�EDVNÕODQPÕú�NDWÕ�ID]�HNVWUDNVL\RQX�
00� ���0HWLOFLYD�
105� ���1�NOHHU�0DQ\HWLN�5H]RQDQV�6SHNWURVNRSLVL�
4� ���$GVRUSVL\RQ�NDSDVLWHVL�
39$/� ���3ROLYLQLODONRO�
6(0� ���7DUDPDOÕ�(OHNWURQ�0LNURVNREX�
63(� ���.DWÕ�ID]�HNVWUDNVL\RQX�
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0ROHN�OHU�EDVNÕODPD�� LOJLOHQLOHQ�DQDOLW� LoLQ�VHoLFL� WDQÕPD�E|OJHOHULQH�VDKLS�
VHQWHWLN� SROLPHUOHULQ� KD]ÕUODQPDVÕQGD� NXOODQÕODQ� ELU� WHNQLNWLU�� 0ROHN�OHU�
EDVNÕODPD�\|QWHPLQGH� IRQNVL\RQHO�PRQRPHUOHU�EDVNÕODQDFDN�PROHN�O�YH\D� L\RQ�
LOH�SROLPHUL]DV\RQ�EDúODPDGDQ�|QFH�YH�SROLPHUL]DV\RQ�HVQDVÕQGD�oDSUD]�ED÷OD\ÕFÕ�
YDUOÕ÷ÕQGD� PROHN�OHU� HWNLOHúLPH� JLUHUOHU�� 3ROLPHUL]DV\RQ� UHDNVL\RQX� VRQXFXQGD�
\�NVHN�RUDQGD�oDSUD]�ED÷OÕ�SROLPHU�D÷Õ�ROXúXU��%DVNÕODQDQ�PROHN�O�Q�SROLPHUGHQ�
X]DNODúWÕUÕOPDVÕ� VRQXFXQGD� SROLPHUGH� EDVNÕODQDQ� PROHN�OH� YH\D� L\RQD� VHoLFL�
EHOOHNOHU� HOGH� HGLOLU� YH� ELU� NDUÕúÕPGD� EDVNÕODQDQ� PROHN�O� YH\D� L\RQ� SROLPHUH�
VHoLFL�RODUDN�WHNUDU�ED÷ODQDELOLU��

'HULúLPL� oRN� E�\�N� RODQ� HOHPHQWOHULQ� \DQÕQGD� GHULúLPL� oRN� N�o�N�
HOHPHQWOHULQ� DQDOL]L� LoLQ�� HVHU� HOHPHQW� DQDOL]LQGHQ� |QFH� PDWULNVWHQ� D\ÕUPDN�
DPDFÕ\OD�\DSÕODQ�LúOHPH�|QGHULúWLUPH�LúOHPL�GHQLU��gQGHULúWLUPH�LoLQ�VRQ�\ÕOODUGD�
úHODW� ROXúWXUDQ� SROLPHUOHULQ� NXOODQÕOPDVÕ� \D\JÕQODúPÕúWÕU�� gQGHULúWLUPH�
\|QWHPOHULQGHQ� NDWÕ� ID]� HNVWUDNVL\RQX�� KÕ]OÕ� YH� EDVLW� ROPDVÕ�� NDWÕ� ID]ÕQ� NDUDUOÕ�
ROPDVÕ� YH� WHNUDU� NXOODQÕODELOPHVL�� \�NVHN�|QGHULúWLUPH� IDNW|U�� HOGH� HGLOPHVL�� D]�
PLNWDUGD�o|]�F��NXOODQÕOPDVÕ�YH�XFX]�ROPDVÕQGDQ�GROD\Õ�\D\JÕQ�RODUDN�NXOODQÕODQ�
|QGHULúWLUPH�\|QWHPOHULQGHQ�ELULGLU���

$÷ÕU� PHWDO� L\RQODUÕ�� oHYUH� VXODUÕQGD� JHQHOOLNOH� KLGUDWH� ROPXú� L\RQ� YH\D�
IDUNOÕ�DQ\RQODUOD�ELUOHúPLú�NRPSOHNVOHU�KDOLQGH�EXOXQPDNWDGÕU��6X\D�NDUÕúDQ�FLYD�
EDNWHULOHU� YH� RUJDQL]PDODU� WDUDIÕQGDQ� PHWLOFLYD\D� oHYULOLU�� 0HWLOFLYD� GL÷HU� FLYD�
W�UOHUL� DUDVÕQGD�HQ�oRN� WRNVLN� RODQ�ELOHúLNWLU�YH�Y�FXWWDQ�DWÕOÕPÕ� ]RUGXU��7RSODP�
FLYD�PLNWDUÕQÕQ� EHOLUOHQPHVLQGHQ� ]L\DGH� FLYD� W�U�Q�Q� EHOLUOHQPHVL� RUJDQLN� FLYD�
W�U�Q�Q�GDKD�WRNVLN�ROPDVÕ�QHGHQL�LOH�GDKD�ID]OD�|QHP�WDúÕPDNWDGÕU��

%X�oDOÕúPDGD��PHWLOFLYD�L\RQODUÕQÕ�D\ÕUPDN�YH�|QGHULúWLUPHN�LoLQ�PHWLOFLYD�
L\RQODUÕQD�VHoLFL�ERúOXNODUD�VDKLS�RODQ�\�NVHN�ÕVÕVDO�YH�PHNDQLN�GD\DQÕNOÕ÷Õ�RODQ�
VRUEHQW� VHQWH]OHQPLúWLU�� (OGH� HGLOHQ� PHWLOFLYD� EDVNÕODQPÕú� SROLPHU� 7DUDPDOÕ�
(OHNWURQ� 0LNURVNREX� �6(0�� YH� )RXULHU� 7UDQVIRUP� øQIUDUHG� 6SHNWURPHWUHVL�
�)7,5�� LOH� NDUDNWHUL]H� HGLOPLú� YH� SROLPHULN� VRUEHQWH� DGVRUSVL\RQ� GHQH\OHUL�
X\JXODQDUDN�� DGVRUSVL\RQ� NDSDVLWHOHUL�� D÷ÕU�PHWDO� L\RQX�EDúODQJÕo� GHULúLPOHUL� YH�
RUWDPÕQ� S+¶Õ� LQFHOHQPLúWLU�� $\UÕFD� NHVLNOL� VLVWHPLQGH� |QGHULúWLUPH� \DSÕODUDN��
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J|]OHQHELOPH� VÕQÕUODUÕ� øQG�NWLI� (úOHúPLú� 3OD]PD�2SWLN� (PLV\RQ� 6SHNWURPHWUHVL�
�,&3�2(6�� LOH� VDSWDQPÕúWÕU�� $GVRUSVL\RQ� GHQH\OHULQGH� \DSÕODQ� |QGHQH\OHU� LOH�
GHQJH�V�UHVL�EHOLUOHQPLú�YH�EX�V�UHQLQ�VRQXQGD�PLNURN�UHOHUH�DGVRUSODQDQ�PHWDO�
L\RQX� PLNWDUÕQÕQ� EHOLUOHQPHVL� DPDFÕ\OD� VXOX� o|]HOWLGH� NDODQ� PHWDO� L\RQX�
GHULúLPOHUL� \LQH� ,&3�2(6� LOH� EHOLUOHQPLúWLU��0HWLOFLYD\D� VHoLFLOLN� +J� � � �� =Q � � � ��
3E � � � YH� &G � � � L\RQODUÕ� YDUOÕ÷ÕQGD� NHVLNOL� VLVWHP� LOH� oDOÕúÕODUDN� EX� L\RQODUD� NDUúÕ�
GD÷ÕOÕP� YH� VHoLFLOLN� NDWVD\ÕVÕ� EHOLUOHQPLúWLU�� &LYD� YH� PHWLOFLYD� L\RQODUÕQÕQ�
|QGHULúWLULOPHVL� PHWLOFLYD� EDVNÕODQPÕú� SROLPHUOHULQ� NDWÕ�ID]� HNVWUDNVL\RQ�
\|QWHPLQGH�NXOODQÕOPDVÕ�LOH�JHUoHNOHúWLULOPLúWLU��&LYD�YH�PHWLOFLYD�LoHUHQ�/876���
�HVHU� HOHPHQWOHU� LoLQ� \D÷ÕQGDQ� DUÕQGÕUÕOPDPÕú� ÕVWDNR]� KHSDWRSDQNUHDV� UHIHUDQV�
PDGGHVL�� |UQH÷LQGH� FLYD� ELOHúLNOHULQLQ� W�UOHQGLULOPHVL� oDOÕúPDVÕQGD� PHWLOFLYD�
EDVNÕODQPÕú� PLNURN�UHOHU� NXOODQÕODUDN� DQDOL]� +3/&�'$'� VLVWHPL� LOH�
JHUoHNOHúWLULOPLúWLU�� $\UÕFD� VHQWHWLN� GHQL]� VX\X� KD]ÕUODQPÕú� YH� PHWLOFLYD�
EDVNÕODQPÕú� PLNURN�UHOHUL� NXOODQÕODUDN� FLYD� YH� PHWLOFLYD� WD\LQLQH� NRPSOHNV�
PDWULNV�HWNLVL�LQFHOHQPLúWLU��
�
�����6HQWHWLN�5HVHSW|UOHU�
�

6RQ� ]DPDQODUGD� ELOLP� YH� WHNQRORMLGH� UHVHSW|UOHULQ� YH� PROHN�OHU�
WDQÕPODPDQÕQ�|QHPL�KÕ]OÕ�ELU�úHNLOGH�JHOLúPHNWHGLU��0ROHN�OHU�EDVNÕODPD�WHNQL÷L�
oRN� \|QO�� UHVHSW|UOHUL� YHULPOL�� KÕ]OÕ� YH� HNRQRPLN� RODUDN� VD÷ODPDN� LoLQ�
JHOLúWLULOPLúWLU���

0ROHN�OHU� WDQÕPD� \DúDPÕQ� YDUOÕ÷Õ� LoLQ� |QHPOLGLU�� gUQH÷LQ�� K�FUH�
PHPEUDQODUÕQÕQ�\�]H\LQGHNL�UHVHSW|UOHUH�KRUPRQODU�ED÷ODQÕU�YH�K�FUHGHQ�K�FUH\H�
LOHWLúLPGHQ� VRUXPOXGXU�� 5HVHSW|U� KRUPRQD� ED÷ODQGÕ÷ÕQGD�� UHVHSW|UOHULQ�
NRQIRUPDV\RQX� GH÷LúLU� YH� KRUPRQXQ�PHVDMÕ� �Y�FXWWD� JOLNR]XQ� HNVLNOL÷LQGH�� EX�
NRQIRUPDV\RQDO�GH÷LúLP�WHULPL�K�FUH\H�JHoHU��%X�K�FUH�R�DQGD�Y�FXWWD�QH�JHUHNOL�
ROGX÷XQX� WDQÕU�� +�FUH� NDUúÕOÕN� RODQ� EL\RUHDNVL\RQODUÕ� FHYDSODPDN� LoLQ� EX�
JHUHNVLQLPL�X\JXQ�ELU�úHNLOGH�JHOLúWLULU��%X�VLVWHPOHUGH�HQ�|QHPOL�úH\��ELU�UHVHSW|U�
VDGHFH� ELU� VSHVLILN� KRUPRQX� NDEXO� HGHU� YH� GL÷HUOHUL� LOH� DVOD� |QHPOL� ELU� úHNLOGH�
HWNLOHúPH]�� $\UÕFD�� UHVHSW|U�KRUPRQ� HWNLOHúLPL� PXD]]DP� |Oo�GH� NXYYHWOLGLU��
%DúND� ELU� GH\LúOH�� DQWLEDGLOHUOH� VHoLFL� NRQXN� ED÷ODQPDVÕ� ED÷ÕúÕNOÕN� VLVWHPL� LoLQ�
|QHPOLGLU�� <DEDQFÕ� PDGGH� �DQWLMHQ�� Y�FXGD� JLUGL÷LQGH� WXWXOXU� YH� DQWLMHQLQ� \RN�
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HGLOGL÷L�OL]R]RPD�DOÕQÕU��%HNOHQLOGL÷L�JLEL�KHGHI�DQWLMHQ�YH�GL÷HUOHUL�DUDVÕQGD��ELU�
GH�Y�FXGXPX]GDNL�\DEDQFÕ�PDGGHOHU�YH�DVÕOODUÕ�DUDVÕQGD��DQWLEDGL� LOH�D\ÕUW�HWPH�
|]HQOL�ELU�úHNLOGH�ROPDOÕGÕU���

ø\L�ELOLQGL÷L�JLEL��HQ]LPOHU�\�NVHN�VXEVWUDW�VSHVLILNOL÷L�J|VWHULU��(Q]LPOHUGHQ�
KHU� ELUL� VDGHFH� EHOLUOL� VXEVWUDWÕ� �VSHVLILN� VXEVWUDW�� VHoHU� YH� |QFHGHQ� EHOLUOHQHQ�
�U�QH� G|Q�úW�U�U�� %X� VXEVWUDW� VSHVLILNOL÷L�� HVDVHQ� HQ]LPOHULQ� VXEVWUDW�ED÷ODQPD�
E|O�POHUL\OH� VHoLFL� NRQXN� ED÷ODQPDVÕQGDQ� LOHUL� JHOLU�� 6XEVWUDW�PROHN�O�QH� J|UH�
GDKD�E�\�N�RODQ�ELU�HQ]LP�PROHN�O�Q�Q�\�]H\LQGH�VXEVWUDW�PROHN�O�Q�Q�úHNOLQL�
WDPDPOD\DQ�YH�EX�úHNOH�RWXUDQ�\DUÕN�YH�oXNXUODU�EXOXQPDNWDGÕU��%|\OHFH�VXEVWUDW�
ELU�DQDKWDU�JLEL�HQ]LPLQ�DNWLI�NRQXPODUÕ\OD�HWNLOHúLU��

'R÷DGDNL�PROHN�OHU�WDQÕPODPD��oR÷X�ELOLP�DGDPODUÕQÕ�RQODUÕ�WDNOLW�HWPH\L�
WHúYLN� HWPHNWHGLU��<DSD\� UHVHSW|UOHULQ� HQ� |QHPOL� DYDQWDMODUÕQGDQ� ELUL�PROHN�OHU�
WDVDUÕPÕQ� VHUEHVW� GR÷DO� ROXúPDVÕGÕU�� <DSÕODQ� oDOÕúPDODU� VRQXFXQGD� PROHN�OHU�
WDQÕPODPD�LoLQ�DúD÷ÕGDNL�IDNW|UOHULQ�X\JXQ�ROPDVÕ�JHUHNWL÷L�EHOLUOHQPLúWLU��

��� 5HVHSW|U� YH� KHGHI� PROHN�O�Q� IRQNVL\RQHO� JUXSODUÕ� ELUELULQL� WDPDPOD\ÕFÕ�
ROPDOÕGÕU��

��� +HU�LNL�ELOHúLPOHULQ�NRQIRUPDV\RQDO�VHUEHVWOL÷L�PLQLPL]H�HGLOPHOLGLU��
��� .LP\DVDO�NRúXOODU�X\JXQ�ELU�úHNLOGH�D\DUODQPDOÕGÕU��

+HGHI�PROHN�O�Q�Q� N�o�N� ROPDVÕ� KDOLQGH� UHVHSW|UOHU� EDúDUÕOÕ� ELU� úHNLOGH�
VHQWH]OHQHELOLU��(QG�VWULGH�� UHVHSW|UOHU� UHDNVL\RQ�NDUÕúÕPÕQGDQ�KHGHI�PROHN�OOHUL�
HNRQRPLN�RODUDN�D\ÕUPDN�LoLQ�YH�DWÕN�VXGDQ�WHKOLNHOL�NLP\DVDOODUÕ�X]DNODúWÕUPDN�
DPDFÕ\OD�NXOODQÕOPDNWDGÕU��hU�QOHULQ�D\UÕOPDVÕ�YH�VDIODúWÕUÕOPDVÕ�EXQODUÕQ��UHWLP�
�FUHWOHULQLQ�WRSODPÕQÕQ�\DUÕVÕQGDQ�ID]ODVÕQD�NDUúÕOÕN�JHOPHNWHGLU��%XQXQOD�ELUOLNWH��
HQG�VWUL\HO� YH� J�QO�N� \DúDPÕPÕ]GDNL� SUDWLN� X\JXODPDODUD� EDNÕú� DoÕVÕ\OD� EX�
VHQWHWLN�UHVHSW|UOHU�ED]Õ�VDNÕQFDODUD�VDKLSWLU��%XQODU��GDKD�D]�HOGH�HGLOHELOLUOLN�YH�
HQG�VWUL\HO�X\JXODPDODU�LoLQ�GDKD�SDKDOÕ�ROPDODUÕGÕU��øNLQFL�RODUDN��E�\�N�NRQXN�
PROHN�OOHU� LoLQ� UHVHSW|UOHULQ� WDVDUÕPÕ� WDPDPHQ� ]RUGXU�� ho�QF�� RODUDN�� NHVLQ�
PROHN�OHU� WDQÕPODPD� LoLQ� EX� VHQWHWLN� UHVHSW|UOHUOH� X\JXQ� UHDNVL\RQ� RUWDPÕQÕ�
VD÷ODPDN�]RUGXU���

0ROHN�OHU� EDVNÕODPD� \|QWHPL� EX� SUREOHPOHUH� HQ� L\L� úHNLOGH� FHYDS�
YHUHELOLU�� +HGHI� PROHN�O� YDUOÕ÷ÕQGD� X\JXQ� IRQNVL\RQHO� PRQRPHUOHULQ� EDVLWoH�
SROLPHUOHúWLULOPHVL\OH��DU]X�HGLOHQ� UHVHSW|UOHU�XFX]�ELU� úHNLOGH�YH� ID]OD�PLNWDUGD�
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KD]ÕUODQDELOLU�� 8\JXQ� PRQRPHUOHULQ�� oDSUD]� ED÷OD\ÕFÕ� DMDQODUÕQ� ELUOHúPHVL\OH�
KHGHI� ED÷ODQPD�E|OJHOHULQGHNL� NLP\DVDO� úDUWODU� NROD\FD� G�]HQOHQHELOLU��%|\OHFH�
KHGHI�PROHN�OH�X\JXQ�UHVHSW|U�NROD\FD�HOGH�HGLOHELOLUOHU��%X�|]HOOLNOHU�PROHN�OHU�
EDVNÕODPD� \|QWHPLQL� HQ� FD]LS� \|QWHPOHUGHQ� ELULVL� \DSDU�� %�\�NO�NOHULQH� ED÷OÕ�
RODUDN� PROHN�OHU� EDVNÕODQPÕú� SROLPHUOHU� ELQOHUFH� \D� GD� PLO\RQODUFD� ED÷ODQPD�
E|OJHOHULQH� VDKLS� LNHQ� EL\RORMLN� UHVHSW|UOHU� ELU� YH\D� ELUNDo� ED÷ODQPD� E|OJHVLQH�
VDKLSWLU�>�@��
�����0ROHN�OHU�%DVNÕODPD�<|QWHPLQLQ�7DULKoHVL�
�

����¶GH� 3RO\DNRY� VRG\XP� VLOLNDW� o|]HOWLVLQLQ� DVLWOHQGLULOPHVL� LOH� MHOLPVL�
VLOLND� SROLPHULQ� NXUXPDVÕ� VRQXFXQGD� VHUW� ELU� PDWULNV� HOGH� HWPLú� YH� NXUXPD�
V�UHVLQFH�EHQ]HQ��WROXHQ��NVLOHQ�YDUOÕ÷ÕQGD�J|]HQHN�\DSÕVÕQD�HWNLVLQL�LQFHOHPLúWLU��
������J�Q�RGD�VÕFDNOÕ÷ÕQGD�NXUXGXNWDQ�VRQUD�VÕFDN�VX�LOH�\ÕND\DUDN�EDVNÕODQDFDN�
PROHN�O��X]DNODúWÕUPÕúWÕU��3ROLPHUL]DV\RQ�EDúODWÕFÕVÕ�RODUDN�+� 62 � � �DVLWOHQGLUPH�
DMDQÕ�� NXOODQÕOGÕ÷ÕQGD� \�]H\� DODQODUÕ� YH� \�NOHPH� NDSDVLWHOHULQLQ� EDVNÕODQDQ�
PROHN�O�Q� PROHN�O� D÷ÕUOÕ÷Õ� LOH� ED÷ODQWÕVÕ� ROGX÷XQX� EXOPXúWXU�� %DúODWÕFÕ� RODUDN�
�1+ � � � &2 � �NXOODQÕOGÕ÷ÕQGD� LVH�VRQXoODU�|QHPOL�ELU�úHNLOGH�GH÷LúPLúWLU��3RO\DNRY�
EXQGDQ� VRQUDNL� oDOÕúPDODUÕQGD� VHoLFL� PROHN�OHU� WDQÕPD� NRQXVXQGD� DUDúWÕUPDODU�
\DSPÕú�YH�VHoLFLOL÷LQ�NDWNÕ�PDGGHVLQLQ�NLP\DVDO�\DSÕVÕQÕQ�VRQXFX�RODUDN�VLOLNDGD�
\DSÕVDO�GH÷LúLNOLNOHU�ROXúWXUGX÷XQX�EHOLUWPLúWLU���

%DVNÕODPD� LúOHPLQGH� HQ� |QHPOL� EDVDPDNODUGDQ� ELUL� GH� EDVNÕODQDQ�
PROHN�O�Q� HNVWUDNVL\RQXGXU�� (NVWUDNVL\RQ� HVQDVÕQGD� EDVNÕODQDQ� VLOLNDQÕQ�
VHoLFLOL÷L� ND\ERODELOHFH÷L� LoLQ� VLOLND� WDPDPHQ� NXUXGXNWDQ� VRQUD� HNVWUDNVL\RQ�
\DSÕOPDOÕGÕU�� 'LFNH\� ER\DODUÕ� PHWDQROOH� \ÕND\DUDN� HNVWUDNWH� HWPLú�� IDNDW� GDKD�
VRQUD�0RUULVRQ�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�VLOLNDGDQ�ER\DODUÕ�X]DNODúWÕUPDN�LoLQ�
'LFNH\¶� LQ� PHWRGXQXQ� \HWHUOL� ROPDGÕ÷Õ� J|U�OP�ú� YH� VX� \D� GD� VXOX� +&O� LOH� HN�
\ÕNDPD�\DSÕOPÕúWÕU��%XQXQOD�ELUOLNWH��PHWDQROOH�VR[KOHW�HNVWUDNVL\RQXQGDQ�VRQUD�
+12 � YH�+� 2� �NDUÕúÕPÕ�LOH�HNVWUDNVL\RQ�HGLOPHVL�GDKD�HWNLOL�VRQXo�YHUPLúWLU��

����¶�GH�+DOGHPDQ�YH�(PPHWW�'LFNH\�D\QÕ� LúOHPL�\DSPÕúODU�YH� VLOLND� LOH�
ER\D� DUDVÕQGDNL� HWNLOHúLPLQ� KLGURMHQ� YH� 9DQ� GHU� :DDOV� ED÷ODUÕ� LOH� ROGX÷XQX�
EHOLUWPLúOHUGLU�� dHúLWOL� o|]�F�OHUOH� EDVNÕODQDQ� PROHN�O� LOH� VLOLND� DUDVÕQGDNL�
ED÷ODQPD\Õ�DUDúWÕUDQ�:DNVPXQG]NL�� WDQÕPD�LúOHPLQLQ�HOHNWURVWDWLN�HWNLOHúLPOHUOH�
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ROGX÷XQX�GHVWHNOHPLú�YH�DGVRUSVL\RQ�GHUHFHVL� LOH�o|]�F�Q�Q�GLHOHNWULN�VDELWLQLQ�
WHUV� RUDQWÕOÕ� ROGX÷XQX�EHOLUWPLúWLU��:DNVPXQG]NL� EDVNÕODQPÕú�PROHN�O�Q� WRSODP�
\�]H\� DODQÕQD� HWNLVLQLQ� D]�� IDNDW� PLNUR� J|]HQHNOHULQ� E�\�NO�÷�� LOH� EDVNÕODQDQ�
PROHN�O�Q� E�\�NO�÷�Q�Q� RUDQWÕOÕ� ROGX÷XQX� EXOPXúWXU�� &XUWL� YH� &RORPER� LVH�
EDVNÕODPDGD�VWHURVHoLFLOL÷L�J|VWHUPLúWLU�>�@��

:XOII�YH�oDOÕúPD�DUNDGDúODUÕ�����¶GH�LON�RODUDN�NDUERKLGUDWODU��DPLQRDVLWOHU�
YH� EXQODUÕQ� W�UHYOHUL� LoLQ� NRYDOHQW� EDVNÕODPD� LOH� LOJLOL� oDOÕúPDODUÕ� \DSPÕúODUGÕU��
0RVEDFK�YH�JUXEX� LVH�GDKD�\D\JÕQ�RODUDN�NXOODQÕODQ�QRQ�NRYDOHQW�EDVNÕODPD� LOH�
RSWLN� RODUDN� HQDQWL\RPHUOHULQ� YH� EL\RPROHN�OOHULQ� o|]�POHQPHVL� �]HULQGH�
oDOÕúPÕúODUGÕU�>���@��

�
�����0ROHN�OHU�%DVNÕODPD�<|QWHPL�
�

0ROHN�OHU�EDVNÕODPD�� LOJLOHQLOHQ�DQDOLW� LoLQ�VHoLFL� WDQÕPD�E|OJHOHULQH�VDKLS�
VHQWHWLN� SROLPHUOHULQ� KD]ÕUODQPDVÕQGD� NXOODQÕODQ� ELU� WHNQLNWLU�� 0ROHN�OHU�
EDVNÕODPD� \|QWHPLQGH� IRQNVL\RQHO� PRQRPHUOHU�� EDVNÕODQDFDN� PROHN�O� LOH�
SROLPHUL]DV\RQ� EDúODPDGDQ� |QFH� YH� SROLPHUL]DV\RQ� HVQDVÕQGD� oDSUD]� ED÷OD\ÕFÕ�
YDUOÕ÷ÕQGD� PROHN�OHU� HWNLOHúLPH� JLUHUOHU�� 3ROLPHUL]DV\RQ� UHDNVL\RQX� VRQXFXQGD�
\�NVHN�RUDQGD�oDSUD]�ED÷OÕ�SROLPHU�D÷Õ�ROXúXU��%DVNÕODQDQ�PROHN�O�Q�SROLPHUGHQ�
X]DNODúWÕUÕOPDVÕ�VRQXFXQGD�SROLPHUGH�EDVNÕODQDQ�PROHN�OH�NLP\DVDO�YH�WRSRORMLN�
�E�\�NO�N�� úHNLO� YH� �o� ER\XWOX� \DSÕ�� RODUDN� VHoLFL� EHOOHNOHU� HOGH� HGLOLU� YH� ELU�
NDUÕúÕPGD� EDVNÕODQDQ� PROHN�O� SROLPHUH� VHoLFL� RODUDN� WHNUDU� ED÷ODQDELOLU� �ùHNLO�
������>������@���

3ROLPHUL]DV\RQ�� EDVNÕODQDQ� PROHN�O�Q� X]DNODúWÕUÕOPDVÕ� YH� EDVNÕODQDQ�
PROHN�O�Q�WHNUDU�ED÷ODQPDVÕ�VÕUDVÕQGD�DúD÷ÕGD�EHOLUWLOHQ�ROD\ODU�JHOLúPHNWHGLU��
����� 3ROLPHUL]DV\RQ�VÕUDVÕQGD��
�����D��%DVNÕODQDQ�PROHN�O�LOH�PRQRPHULQ�EDVNÕODPD�E|O�POHUL�DUDVÕQGDNL��
���������VWRNL\RPHWULN�HWNLOHúLPOHU�JHUoHNOHúPHOLGLU��
�����E��3ROLPHUL]DV\RQ�V�UHVLQFH�ED÷�NXYYHWOL�ROPDOÕGÕU��
�����F��%D÷ÕQ�X]D\GD�\|QOHQPHVL�VDELW�ROPDOÕGÕU��

�������%DVNÕODQDQ�PROHN�O�Q�X]DNODúWÕUÕOPDVÕ��
�����D��%DVNÕODQDQ�PROHN�O�Q�D\UÕOPDVÕ�ÕOÕPOÕ�úDUWODUGD�JHUoHNOHúWLULOPHOLGLU��
�����E��%DVNÕODQDQ�PROHN�O�Q�P�PN�Q�ROGX÷X�NDGDU�KHSVL�X]DNODúWÕUÕOPDOÕGÕU��
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�������%DVNÕODQDQ�PROHN�O�Q�WHNUDU�ED÷ODQPDVÕ��
������D��dRN�KÕ]OÕ�YH�WHUVLQLU�HWNLOHúLPOHU�JHUHNOLGLU���
������E��%D÷ODQPD�P�PN�Q�ROGX÷XQFD�VHoLFL�ROPDOÕGÕU��
������F��%D÷ODQPD�E|O�POHUL�X]D\GD�EHOLUOL�ELU�SR]LV\RQGD�ROPDOÕGÕU��
�

�
ùHNLO������0ROHN�OHU�%DVNÕODPDQÕQ�úHPDWLN�J|VWHULPL��7��%DVNÕODQDQ�PROHN�O�YH\D�L\RQ��
�

dDSUD]� ED÷OÕ� SROLPHUOHULQ� EDVNÕODQPDVÕQGD� EDVNÕODQDFDN� PROHN�O� RODUDN�
PHWDO� NDW\RQX� NXOODQÕODELOLU� >��� ��� ����� �����@�� =D\ÕI� DVLGLN� o|]HOWLOHUGHQ�PHWDO�
L\RQXQX�DGVRUSOD\DQ�PHWDO�L\RQ�EDVNÕODQPÕú�UHoLQHOHU�LON�GHID�1LVKLGH�WDUDIÕQGDQ�
KD]ÕUODQPÕúWÕU� >������������@��1LVKLGH�YH�DUNDGDúODUÕ�PHWDO� L\RQODUÕQÕQ�YDUOÕ÷ÕQGD�
oLIW�IRQNVL\RQOX�UHDNWLI�LOH�oDSUD]�ED÷OÕ�G�]�SROLPHU�]LQFLUL�HOGH�HWPLúOHUGLU��0HWDO�
L\RQXQXQ�EDVNÕODQPDVÕQGD��PHWDO�NDW\RQX�IRQNVL\RQHO�PRQRPHU�LOH�NDUÕúWÕUÕODUDN�
NRPSOHNV� ROXúWXUXOXU�� dDSUD]� ED÷OD\ÕFÕ� LOH� NRSROLPHUL]DV\RQ� JHUoHNOHúWLULOLU� YH�
PHWDO�NDW\RQX�DVLGLN�o|]HOWLOHUOH�\ÕNDQDUDN�X]DNODúWÕUÕOÕU��%DVNÕODQPÕú�SROLPHUGH�
EDVNÕODQDQ� L\RQ� LoLQ�R\XNODU�ROXúXU�YH�EDVNÕODQPÕú�SROLPHU�EDVNÕODQDQ� L\RQ� LoLQ�
VHoLFLOLN� J|VWHULU�� %DVNÕODQPÕú� PROHN�O�Q� ED÷ODQPD� E|OJHOHUL� DQDOLWLQ�
E�\�NO�÷�\OH� YH� úHNOL\OH� X\XPOXGXU� YH� DUG� DUGD� NXOODQÕPODU� DQDOLWL� WDQÕPD�
E|OJHOHULQL� GH÷LúLNOL÷H� X÷UDWPD]� >��� ��� ����� �����@�� ø\RQ� EDVNÕODPD� LúOHPLQGH�
SROLPHULN� DGVRUEDQÕQ� VHoLFLOL÷L� OLJDQGÕQ� VSHVLILNOL÷LQH�� L\RQXQ� NRRUGLQDV\RQ�
VD\ÕVÕQD� YH� JHRPHWULVLQH�� L\RQXQ�\�N�QH�YH� E�\�NO�÷�QH�ED÷OÕGÕU� >���������� ����
��@��0HWDO�L\RQ�EDVNÕODQPÕú�SROLPHUOHU�NDWÕ�ID]�HNVWUDNVL\RQX�LOH�|QGHULúWLUPH�YH�
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0ROHN�OHU� EDVNÕODQPÕú� SROLPHUOHU� �0,3��� PROHN�OHU� WDQÕPODPD\D�

HOYHULúOLGLU�� XFX]GXU� YH� NROD\FD� KD]ÕUODQDELOLU�� $\UÕFD� PROHN�OHU� EDVNÕODQPÕú�
SROLPHUOHU� \�NVHN� PHNDQLN� GD\DQÕNOÕOÕNODUÕ�� ÕVÕ\D� YH� EDVÕQFD� RODQ� GLUHQoOHUL��
IL]LNVHO� VD÷ODPOÕNODUÕ�� DVLWOHU�� ED]ODU� PHWDO� L\RQODU� YH� RUJDQLN� o|]�F�OHU� JLEL�
HNVWUHP� úDUWODUÕQ� YDUOÕ÷ÕQGD� \�NVHN� NDUDUOÕOÕNODUÕ� VHEHEL\OH� ROGXNoD�
GD\DQÕNOÕGÕUODU�� %LUNDo� \ÕO� ER\XQFD� SHUIRUPDQVÕQGD� GH÷LúLP� ROPDNVÕ]ÕQ�
VDNODQDELOLUOHU� >��� �����@�� %�\�NO�NOHULQH� ED÷OÕ� RODUDN� PROHN�OHU� EDVNÕODQPÕú�
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SROLPHUOHU�ELQOHUFH�\D�GD�PLO\RQODUFD�ED÷ODQPD�E|OJHOHULQH�VDKLS� LNHQ�EL\RORMLN�
UHVHSW|UOHU�ELU�YH\D�ELUNDo�ED÷ODQPD�E|OJHVLQH�VDKLSWLU�>��@��

0ROHN�OHU� EDVNÕODPD� WHNQRORMLVL� D\ÕUPD�� NDWDOL]� oDOÕúPDODUÕ�� EL\RVHQV|U�
WHNQRORMLVL�YH�\DSD\�DQWLEDGL��UHWLP�DODQODUÕQGD�oDOÕúPD�LPNDQÕ�VXQPDNWDGÕU�>��@��
0ROHN�OHU� EDVNÕODPDGD� NXOODQÕODQ� EDVNÕODQDFDN�PROHN�O�� IRQNVL\RQHO�PRQRPHU��
oDSUD]�ED÷OD\ÕFÕ��o|]�F��YH�EDúODWÕFÕ�HWNLOL�ELU�EDVNÕODPD�HOGH�HWPHN�LoLQ�ELUELUL�LOH�
X\XPOX�ROPDOÕGÕU��
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�������%DVNÕODQDFDN�0ROHN�O�Q�YH\D�ø\RQXQ�g]HOOLNOHUL��
�

7�P� PROHN�OHU� EDVNÕODPD� LúOHPLQGH� EDVNÕODQDFDN� PROHN�O� YH\D� L\RQ�
IRQNVL\RQHO� PRQRPHUGHNL� IRQNVL\RQHO� JUXSODUOD� GR÷UXGDQ� HWNLOHúHFH÷L� LoLQ�
EDVNÕODQDFDN� PROHN�O� oRN� |QHPOLGLU�� %DVNÕODQDQ� PROHN�O� LoLQ� |QHPOL� RODQ�
SDUDPHWUHOHU�� EDVNÕODQDQ� PROHN�O�Q� SROLPHUOHúHELOHFHN� JUXS� LoHULS� LoHUPHGL÷L��
VHUEHVW� UDGLNDO� SROLPHUL]DV\RQXQX� HQJHOOH\HFHN� YH\D� \DYDúODWDFDN� JUXEXQ� ROXS�
ROPDGÕ÷Õ� �WL\RO� JUXEX� \D� GD� KLGURNLQRQ� JUXEX��� \�NVHN� VÕFDNOÕNODUGD� EDVNÕODQDQ�
PROHN�O�Q�NDUDUOÕ�ROXS�ROPDGÕ÷ÕGÕU��EDúODWÕFÕ�RODUDN�$,%1�NXOODQÕOPÕúVD�VÕFDNOÕN�
��� � &� GROD\ODUÕQGD� ROPDOÕ�� >��@�� g]HOOLNOH� HVHU� VHYL\HOHUGH� HWNLOL� D\ÕUPD� YH�
]HQJLQOHúWLUPH� LoLQ� EDVNÕODQDFDN� PROHN�O�Q� NDQWLWDWLI� RODUDN� X]DNODúWÕUÕOPDVÕ�
JHUHNPHNWHGLU��(WNLOL�ELU�HNVWUDNVL\RQ�LOH�EDVNÕODQDFDN�PROHN�O�Q�����¶X�NDGDUÕ�
X]DNODúWÕUÕODELOLU�� *HUL\H� NDODQ� �� �¶L� NXYYHWOL� ELU� úHNLOGH� ED÷ODQPÕúWÕU� YH�
PDWHU\DOLQ� DUG� DUGD� NXOODQÕOPDVÕ� LOH� \DYDúoD� DWÕOÕU�� %X� DQDOL]LQ� GX\DUOÕOÕ÷ÕQÕ�
VÕQÕUODU��)DNDW��0,3�KHGHI�DQDOLW�LoLQ�\HWHUOL�VD\ÕGD�WDQÕPD�E|OJHVL�ROXúWXUXU�>��@��
%DVNÕODQDFDN� PROHN�O� RODUDN�� LODoODU�� DPLQRDVLWOHU�� NDUERKLGUDWODU�� SURWHLQOHU��
Q�NOHRWLW�ED]ODU��KRUPRQODU��SHVWLVLWOHU��NRHQ]LPOHU�YH�L\RQODU�NXOODQÕODELOLU���
�
�������)RQNVL\RQHO�0RQRPHUOHU�
�

)RQNVL\RQHO� PRQRPHUOHU� EDVNÕODQPÕú� ED÷ODQPD� E|OJHOHULQGH� ED÷ODQPD�
HWNLOHúLPOHULQGHQ�VRUXPOXGXU��1RQ�NRYDOHQW�PROHN�OHU�EDVNÕODPDGD�EDVNÕODPDQÕQ�
JHUoHNOHúPHVL�LoLQ�JHQHOOLNOH�GDKD�ID]OD�PLNWDUGD�EDVNÕODQDFDN�PROHN�O�NXOODQÕOÕU��
1RQ�NRYDOHQW� EDVNÕODPD� LoLQ� EDVNÕODQDFDN�PROHN�O� IRQNVL\RQHO�PRQRPHU� RUDQÕ�
���� RUDQÕQGD� \DGD� GDKD� \�NVHNWLU�� .RPSOHNV� ROXúXPXQX� YH� EDVNÕODPD� HWNLVLQL�
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DUWWÕUPDN� LoLQ� IRQNVL\RQHO� PRQRPHULQ� IRQNVL\RQHOOL÷L� LOH� EDVNÕODQDFDN�
PROHN�O�Q�Q� YH\D� L\RQXQ� IRQNVL\RQHOOL÷LQLQ� X\XúPDVÕ� oRN� |QHPOLGLU�� %XQXQOD�
ELUOLNWH��LNL�\D�GD�GDKD�ID]OD�PRQRPHU�LOH�NRSROLPHUL]DV\RQ�JHUoHNOHúWLULOHFHNVH��
PRQRPHUOHULQ� UHDNWLYLWH� RUDQODUÕQÕQ� NRSROLPHUL]DV\RQX� JHUoHNOHúWLUHELOHFHN�
|]HOOLNWH� ROPDVÕ� JHUHNPHNWHGLU�� )RQNVL\RQHO�PRQRPHU� LOH� EDVNÕODQDFDN�PROHN�O�
DUDVÕQGDNL� NRPSOHNVOHúPH� PRQRPHULQ� VWHULN� YH� HOHNWURQLN� HWNLVLQH� ED÷OÕGÕU��
$VLGLN�� ED]LN� YH� Q|WUDO� |]HOOLNOHUH� VDKLS� ED]Õ� IRQNVL\RQHO� PRQRPHUOHULQ� DGODUÕ�
DúD÷ÕGD�YHULOPLúWLU��$VLGLN��0HWDNULOLN�DVLW��0$$���S�YLQLOEHQ]RLN�DVLW��DNULOLN�DVLW�
�$$��� ���WULIORURPHWLO��DNULOLN� DVLW� �7)0$$��� DNULORDPLGR����PHWLO��SURSDQ�
V�OIRQLN�DVLW��$036$���%D]LN����YLQLO�SULGLQ���93�����YLQLO�SULGLQ����93���������
YLQLOLPLGD]RO�� ��YLQLO� LPLGD]RO�� DOOLODPLQ�� 1�1��GLHWLO� DPLQRHWLO� PHWDNULODPLW�
�'($(0��� 1|WUDO�� $NULODPLW�� PHWDNULODPLW�� ��KLGURNVL� PHWDNULODW� �+(0$���
DNULORQLWULO� �$1��� PHWLOPHWDNULODW� �00$��� VWLUHQ�� HWLOVWLUHQ� >��@�� <D\JÕQ� RODUDN�
NXOODQÕODQ�IRQNVL\RQHO�PRQRPHUOHU�ùHNLO����¶GH�J|VWHULOPLúWLU���
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�
ùHNLO������<D\JÕQ�RODUDN�NXOODQÕODQ�IRQNVL\RQHO�PRQRPHUOHU�
�

6HQWH]LQ� NROD\� ROPDVÕ� QHGHQL� LOH� DNULOLN� YH� PHWDNULOLN� DVLGLQ� HVWHUOHUL� YH�
DPLGOHUL� \D\JÕQ� RODUDN� NXOODQÕOÕU�� 7LFDUL� RODUDN� SHN� oRN� IRQNVL\RQHO� PRQRPHU�
EXOXQXU�� %XQXQOD� ELUOLNWH� WLFDUL� PRQRPHUOHU� JHQHOOLNOH� GHSRODPD� HVQDVÕQGD�
LVWHQPH\HQ�SROLPHUOHúPHOHULQ�ROPDPDVÕ�LoLQ�LQKLELW|U�YH�VWDELOL]|U��KLGURNLQRQ�YH�
IHQRO� JLEL�� LoHULUOHU�� %X� QHGHQOH� WLFDUL� PRQRPHUOHU� PROHN�OHU� EDVNÕODPD�
GHQH\OHULQGH�NXOODQÕOPDGDQ�|QFH�GDPÕWÕOPDOÕGÕU�>�@��

�
�������dDSUD]�%D÷OD\ÕFÕ��

%DVNÕODQPÕú�SROLPHUOHUGH�oDSUD]�ED÷OD\ÕFÕODU�|QFHOLNOH�SROLPHU�PDWULNVLQLQ�
PRUIRORMLVLQLQ� �MHO� WLSL�� PDNUR� J|]HQHNOL� \D� GD� PLNUR� MHO� WR]� KDOLQGH� ROPDVÕ��
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NRQWURO� HGLOPHVLQL�� EDVNÕODQPÕú� PROHN�O�Q� YH\D� L\RQXQ� ED÷ODQPD� E|O�POHULQLQ�
NDUDUOÕ�ROPDVÕQÕ�YH�SROLPHU�PDWULNVLQLQGH�PHNDQLN�NDUDUOÕOÕ÷ÕQÕQ�ROPDVÕQÕ�VD÷ODU��
.DOÕFÕ� J|]HQHNOL� �PDNUR� J|]HQHNOL�� SROLPHU� HOGH� HGHELOPHN� YH� SROLPHULQ� \HWHUL�
NDGDU�PHNDQLN�NDUDUOÕOÕ÷ÕQÕQ�ROPDVÕ� LoLQ�JHQHOOLNOH�\�NVHN�oDSUD]�ED÷ODPD�RUDQÕ�
WHUFLK� HGLOLU�� 3ROLPHUOHUGH� oDSUD]� ED÷ODPD� RUDQÕ� �� ��¶L� DúPDNWDGÕU�� <�NVHN�
RUDQGD� oDSUD]� ED÷ODPD�� D\QÕ� ]DPDQGD� EDVNÕODQPÕú� SROLPHULQ� o|]�F�GH�
o|]�QPHVLQL�|QOHU�YH�EDVNÕODQPÕú�SROLPHUOHULQ�NXOODQÕPÕQÕ�NROD\ODúWÕUÕU��(WNLOL�ELU�
EDVNÕODPD� LoLQ�� oDSUD]� ED÷OD\ÕFÕQÕQ� UHDNWLIOL÷L� LOH� IRQNVL\RQHO� PRQRPHULQ�
UHDNWLIOL÷L� X\XúPDOÕGÕU�� $NVL� WDNGLUGH�� IRQNVL\RQHO� PRQRPHU� \D� GD� oDSUD]�
ED÷OD\ÕFÕ�DMDQ�EDVNÕQ�ROGX÷XQGD�NRSROLPHUL]DV\RQ�HWNLOL�ELU�úHNLOGH�JHUoHNOHúPH]�
>��@�� )RQNVL\RQHO� PRQRPHUGHQ� ROXúDQ� IRQNVL\RQHO� DUWÕNODU� SROLPHU� D÷ÕQGD�
G�]J�Q� ELU� úHNLOGH� GD÷ÕOÕU�� dDSUD]� ED÷OD\ÕFÕ� DMDQÕQ� IRQNVL\RQHO�PRQRPHUH� RODQ�
PRO� RUDQÕ� |QHPOLGLU�� (÷HU� EX� RUDQ� oRN� G�ú�N� LVH�� NRQXN� ED÷ODQPD� E|O�POHUL�
ELUELULQH� oRN�\DNÕQ�GXUXPGD�NXUXOXUVD� EXQODU� ED÷ÕPVÕ]� RODUDN� oDOÕúDPD]ODU��%LU�
WDUDIWDNL�NRQXN�ED÷ODQPD�NRPúXVXQGDNL�NRQXN�ED÷ODQPDVÕQÕ�HQJHOOHU��6RQ�GHUHFH�
\�NVHN�PRO� RUDQODUÕQGD� LVH� |]HOOLNOH� oDSUD]� ED÷OD\ÕFÕQÕQ� IRQNVL\RQHO� PRQRPHU�
YH�YH\D� EDVNÕODQDQ�PROHN�O� LOH� QRQ�NRYDOHQW� HWNLOHúLPGH� EDVNÕODPD� HWNLVL� ]DUDU�
J|U�U�� )D]OD� PLNWDUGD� oDSUD]� ED÷OD\ÕFÕ� ROGX÷XQGD� SROLPHUL]DV\RQ� EDVNÕODQDFDN�
PROHN�O�HWUDIÕQGD�JHUoHNOHúLU�>��@��0ROHN�OHU�EDVNÕODPD�LoLQ�X\JXQ�ELUNDo�oDSUD]�
ED÷OD\ÕFÕ� EDVNÕODQDFDN� PROHN�O� LOH� IRQNVL\RQHO� PRQRPHU� JLEL� GDYUDQDUDN�
NHQGLOL÷LQGHQ� NRPSOHNOHúHELOLU�� )DUNOÕ� W�UGH� oDSUD]� ED÷OD\ÕFÕ� DMDQÕQÕQ�
NXOODQÕOPDVÕ� LOH� NRQXN� ED÷ODQPD� E|OJHOHULQLQ� \DSÕODUÕQÕ� YH� EXQODUÕQ� HWUDIÕQGDNL�
oHYUH\L� NRQWURO� HGHELOLUL]��2UJDQLN� o|]�F�OHUGH�PROHN�OHU� EDVNÕODPD� LoLQ� HWLOHQ�
JOLNRO� GLPHWDNULODW� �('0$�� YH� GLYLQLO� EHQ]HQ� \D\JÕQ� RODUDN� NXOODQÕOÕU�� 6XGD�
o|]�Q�U� oDSUD]� ED÷OD\ÕFÕ� DMDQÕ� LVH� 1�� 1��PHWLOHQELVDNULODPLW� �0'$$�¶GLU�� S�
GLYLQLO� EHQ]HQ�� ('0$�� WHWUDPHWLOHQ� GLPHWDNULODW� �7'0$��� WULPHWLOSURSDQ�
WULPHWDNULODW��75,0���0'$$��1��1��KHN]DPHWLOHQ�ELVDNULODPLW������GLLVRSURSHQLO�
EHQ]HQ� �',3�� \D\JÕQ� RODUDN� NXOODQÕODQ� oDSUD]� ED÷OD\ÕFÕODUGÕU�� <D\JÕQ� RODUDN�
NXOODQÕODQ�oDSUD]�ED÷OD\ÕFÕODU�ùHNLO����¶GH�YHULOPLúWLU�>��@��
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ùHNLO������<D\JÕQ�RODUDN�NXOODQÕODQ�oDSUD]�ED÷OD\ÕFÕODU�
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d|]�F�� SROLPHUL]DV\RQGD� EDVNÕODQDFDN� PROHN�O�� IRQNVL\RQHO� PRQRPHU��
oDSUD]�ED÷OD\ÕFÕ��EDúODWÕFÕ�JLEL�W�P�ELOHúHQOHULQ�WHN�ID]GD�EXOXQPDVÕQÕ��J|]HQHNOL�
SROLPHUGH� LVH� J|]HQHNOHULQ� ROXúPDVÕQÕ� VD÷ODU�� %X� QHGHQOH� o|]�F�\H� JHQHOOLNOH�
µSRURJHQ¶�GHQLU��0DNUR�J|]HQHNOL�SROLPHU�KD]ÕUODQGÕ÷ÕQGD��J|]HQHNOHULQ�\DSÕVÕ�YH�
VHYL\HVL��PRUIRORMLVL�YH�WRSODP�J|]HQHN�KDFPLQL�NRQWURO�HWPHN�LoLQ�NXOODQÕODELOLU��
d|]�F�Q�Q� EX� LNL� J|UHYL� \DQÕQGD� QRQ�NRYDOHQW� EDVNÕODPD� SROLPHUL]DV\RQXQGD�
EDVNÕODQDFDN�PROHN�O� LOH� IRQNVL\RQHO�PRQRPHU� DUDVÕQGDNL� NRPSOHNV� ROXúXPXQX�
DUWWÕUPD� JLEL� ELU� J|UHYL� GH� YDUGÕU�� 3ROLPHUGHQ� NRQXN� ED÷ÕQÕQ� EÕUDNÕOPDVÕQÕ�
J|]HQHNOLOLN�NROD\ODúWÕUÕU��3ROLPHUL]DV\RQGD�o|]�F��PROHN�OOHUL�SROLPHUOHULQ�LoLQH�
GDKLO� HGLOLU� YH� VRQ� LúOHPOH� X]DNODúWÕUÕOÕU�� %X� LúOHPOHU� V�UHVLQFH�� ERúOXN� o|]�F��
PROHN�OOHUL�WDUDIÕQGDQ�SROLPHUGH�J|]HQHN�RODUDN�WXWXOXU�>��@��d|]�F��EDNÕPÕQGDQ�
D]� RODUDN� KD]ÕUODQDQ� SROLPHU� oRN� VHUW� YH� \R÷XQ� ROXU� YH� J�oO�NOH� EDVNÕODQDFDN�
PROHN�O�� ED÷ODU�� d|]�F�Q�Q� GL÷HU� ELU� URO�� LVH� SROLPHUL]DV\RQ� UHDNVL\RQX�
ROXúXUNHQ� VÕFDNOÕ÷Õ� GD÷ÕWPDVÕGÕU�� $NVL� WDNGLUGH�� UHDNVL\RQ� NDUÕúÕPÕQÕQ� VÕFDNOÕ÷Õ�
E|OJHVHO� RODUDN� oRN� \�NVHN� ROXU� YH� LVWHQPH\HQ� \DQ� UHDNVL\RQODU� ROXúXU��
d|]�F�Q�Q� VHoLPL� EDVNÕODPDQÕQ� W�U�QH� ED÷OÕGÕU�� .RYDOHQW� EDVNÕODPDGD� W�P�
ELOHúHQOHUL� L\L� ELU� úHNLOGH� o|]G�÷��P�GGHWoH� ELU� oRN�o|]�F��NXOODQÕODELOLU��1RQ�
NRYDOHQW� EDVNÕODPDGD� LVH�� IRQNVL\RQHO� PRQRPHU� LOH� EDVNÕODQDFDN� PROHN�O�
DUDVÕQGDNL�QRQ�NRYDOHQW�HWNLOHúLPLQLQ�ROXúXPXQX�YH�EDVNÕODPD�HWNLVLQL�DUWWÕUPDN�
LoLQ� o|]�F�� VHoLPL� GDKD� |QHPOLGLU�� .ORURIRUP� oR÷X� PRQRPHU� YH� EDVNÕODQDFDN�
PROHN�O��L\L�o|]G�÷��LoLQ�YH�KLGURMHQ�ED÷ODQPDVÕQÕ�J�oO�NOH�|QOHPHVL�QHGHQL�LOH�
oRN� \D\JÕQ� RODUDN� NXOODQÕODQ� o|]�F�OHUGHQ� ELULGLU�� %XQXQOD� ELUOLNWH�� WLFDUL�
NORURIRUPGD� GHSRODPD� V�UHVLQFH� IRVJHQ� ROXúXPXQGDQ� NXUWXOPDN� LoLQ� HWDQROOH�
VWDELOL]H�HGLOLU��%X�HWDQRO�PRQRPHU�LOH�EDVNÕODQDFDN�PROHN�O�DUDVÕQGDNL�KLGURMHQ�
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ED÷ODQPDVÕQÕ� HQJHOOHPHVL� QHGHQL� LOH� oR÷X� PROHN�OHU� EDVNÕODPD� LoLQ� �|]HOOLNOH�
QRQ�NRYDOHQW� EDVNÕODPD� LoLQ�� X\JXQ� GH÷LOGLU�� ø\L� ELU� VRQXo� HOGH� HWPHN� LoLQ�
NORURIRUP� NXOODQÕOPDGDQ� |QFH� GDPÕWÕOPDOÕGÕU� >�@�� 3ROLPHUL]DV\RQ� o|]�F�V���
PRQRPHUOHUOH� EDVNÕODQDFDN�PROHN�O� DUDVÕQGDNL� KLGURMHQ� ED÷ODUÕ� YH� HOHNWURVWDWLN�
HWNLOHúLPOHU�JLEL�SRODU�HWNLOHúLPOHULQ�ROXúPDVÕQÕ�VD÷ODPDN�LoLQ�D]�SRODU�YH�DSURWLN�
ROPDOÕGÕU� >��@�� 1RUPDOGH� WROXHQ� JLEL� SURWLN� ROPD\DQ� o|]�F�OHU� KLGURMHQ� ED÷ÕQÕ�
NDUDUOÕ� NÕOGÕ÷Õ� LoLQ� WHUFLK� HGLOLU�� %XQXQOD� ELUOLNWH�� NRPSOHNVOHúPHGH� KLGURIRELN�
NXYYHWOHU�NXOODQÕOÕ\RU�LVH�o|]�F��RODUDN�VX�VHoLOHELOLU�>��@��
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.RPSOHNVOHúPHQLQ� KLGURMHQ� ED÷Õ� LOH� JHUoHNOHúWL÷L� GXUXPODUGD� G�ú�N�
SROLPHUL]DV\RQ� VÕFDNOÕ÷Õ� WHUFLK� HGLOLU� YH� EX� úDUWODUGD� G�ú�N� VÕFDNOÕNODUGD� HWNLOL�
RODQ� IRWRNLP\DVDO� RODUDN� DNWLI� RODQ� EDúODWÕFÕODU� WHUFLK� HGLOLU��$]RELLVREXWLURQLWULO�
�$,%1��� EHQ]RLOSHURNVLW� �%32��� D]RELVGLPHWLOYDOHURQLWULO� �$%'9��� �����D]R����
VL\DQRYDOHULN�DVLW��\D\JÕQ�RODUDN�NXOODQÕODQ�EDúODWÕFÕODUGÕU��ùHNLO������>��@��
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*�Q�P�]GH� \DSÕODQ� PROHN�OHU� EDVNÕODQPÕú� SROLPHU� oDOÕúPDODUÕ� LNL�
NDWHJRULGH�VÕQÕIODQGÕUÕODELOLU��ùHNLO��������

��� .RYDOHQW�ED÷ODQPD��
��� 1RQ�NRYDOHQW�ED÷ODQPD��

:XOII� YH� HNLELQLQ� \DSPÕú� ROGX÷X� úHNHUOHULQ� UDVHPLN� o|]�POHPHVL�
oDOÕúPDODUÕ� NRYDOHQW� HWNLOHúLPOHUL� LoHULUNHQ�� 0RVEDFK� YH� HNLELQLQ� IRQNVL\RQHO�
PRQRPHU� RODUDN� PHWDNULOLN� DVLW� NXOODQDUDN� \DSWÕ÷Õ� SROLPHUOHU� QRQ�NRYDOHQW�
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HWNLOHúLPOHUL� LQFHOHPHNWHGLU�� :XOII� YH� DUNDGDúODUÕ� WHUVLQLU� NRYDOHQW� ED÷ODUOD�
SROLPHUL]DV\RQGDQ� |QFH� o|]HOWLOHUL� ELU� DUD\D� JHWLUPLúOHUGLU�� 0RVEDFK� YH�
DUNDGDúODUÕ� LVH� NHQGLOL÷LQGHQ� RODQ� \DNODúÕPOD� IRQNVL\RQHO� PRQRPHU� LOH�
EDVNÕODQDFDN�PROHN�O�DUDVÕQGD�|Q�KD]ÕUOÕN�DúDPDVÕQGD�QRQ�NRYDOHQW�\D�GD�PHWDO�
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0RVEDFK� YH� oDOÕúPD� DUNDGDúODUÕ� PROHN�OHU� EDVNÕODPD� LoLQ� IRQNVL\RQHO�
PRQRPHU� YH� EDVNÕODQDFDN� PROHN�O� DUDVÕQGD� VDGHFH� NRYDOHQW� ED÷ODUÕQ� JHUHNOL�
ROPDGÕ÷ÕQÕ� J|VWHUPLúOHU�� 0ROHN�OHU� EDVNÕODPDGD� QRQ�NRYDOHQW� HWNLOHúLPOHU�
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HWNLOHúLPOHUGHQ� ROXúXU�� 0ROHN�OHU� EDVNÕODPDGD� NDOÕS� YH� IRQNVL\RQHO� PRQRPHU�
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HWNLOHúLP�E|O�POHULQ�ROXúPDVÕ�LOH�EXQXQ��VWHVLQGHQ�JHOLQHELOLU��%X�ED÷�W�UOHULQLQ�
KÕ]OÕ� ELUOHúPH�D\UÕOPD� NLQHWLNOHUL� VD\HVLQGH� NÕVD� ]DPDQGD� oRN� ID]OD�
NRPELQDV\RQODU� \DSÕODELOLU�� %DVNÕODPDGD� QRQ�NRYDOHQW� HWNLOHúLPOHULQ�
NXOODQÕOPDVÕ\OD� GR÷DGDNLQH� EHQ]HU� WDQÕPD� E|OJHOHUL� ROXúXU� >��@�� .HQGLOL÷LQGHQ�
PROHN�OHU�EDVNÕODPD�\DNODúÕPÕQGD�L\RQLN��KLGURIRELN�HWNLOHúLPOHU��KLGURMHQ�ED÷Õ�
YH� PHWDO� NRRUGLQDV\RQX� JLEL� ]D\ÕI� PROHN�OOHU� DUDVÕ� HWNLOHúLPOHU� DQDOLW� LOH�
PRQRPHU� NRPSOHNVL� DUDVÕQGD� JHUoHNOHúLU�� 6ÕYÕ� ID]GDNL� NRPSOHNV� NHQGLOL÷LQGHQ�
ROXúXU� YH� oDSUD]� ED÷OD\ÕFÕ� LOH� SROLPHUOHúWLULOLU� >��@�� %DVNÕODQDQ� PROHN�O� EDVLW�
HNVWUDNVL\RQ� LúOHPL� LOH� NROD\FD� X]DNODúWÕUÕODELOLU�� dR÷X� |QHPOL� PROHN�OOHU�
�IDUPDV|WLNOHU��KHUELVLWOHU��EL\RORMLN�RODUDN�DNWLI�PDGGHOHU�YH�oHYUHVHO�NLUOLOLNOHU��
QRQ�NRYDOHQW�HWNLOHúLPOHU� LoLQ�JHUHNOL�RODQ�KLGURNVLO��NDUERNVLO��DPLQR��DPLW�JLEL�
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X\XPOX� ROPDOÕGÕU�� 1RQ�NRYDOHQW� HWNLOHúLPOHU� KHU� LNL� ELOHúHQLQ� S.� GH÷HUOHULQLQ�
NRQWURO� HGLOPHVL� LOH� NRQWURO� DOWÕQD� DOÕQDELOLU��$VLW� YH� ED]ÕQ� KHU� LNLVL� GH� NXYYHWOL�
ROGX÷XQGD�SURWRQ�DVLWWHQ�ED]D� WDPDPHQ� WUDQVIHU�RODFD÷Õ� LoLQ�HWNLOHúLP�GDKD�oRN�
HOHNWURVWDWLN�HWNLOHúLP�ROXU��(OHNWURVWDWLN�HWNLOHúLP�X]DNOÕN�YH�\|QH�GDKD�D]�ED÷OÕ�
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NXYYHWL�RUWD�VHYL\HGH�ROGX÷XQGD��SURWRQ�DVLW�YH�ED]ÕQ�DUDVÕQGD�EXOXQXU�YH�E|\OHFH�
KLGURMHQ� ED÷Õ� GDKD� EDVNÕQ� |]HOOLNWHGLU�� %X� NRúXOODU� DOWÕQGD� HWNLOL� ELU� EDVNÕODPD�
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<Õ÷ÕQ�SROLPHUL]DV\RQX��o|]HOWL�SROLPHUL]DV\RQX��V�VSDQVL\RQ�SROLPHUL]DV\RQX�YH�
HP�OVL\RQ� SROLPHUL]DV\RQX�� 0ROHN�OHU� EDVNÕODPD� LoLQ� W�P� SROLPHUL]DV\RQ�
\|QWHPOHUL� �UDGLNDO�� DQ\RQ�� NDW\RQ�� NRQGHQ]DV\RQ�� NXOODQÕODELOLU��
3ROLPHUL]DV\RQXQ�EDúDUÕOÕ� ELU� úHNLOGH� JHUoHNOHúWLULOHELOPHVL� LoLQ� JHUHNOL� RODQ� úH\�
W�P� ELOHúHQOHULQ� HWNLOHúLP� LoLQGH� ROPDODUÕGÕU�� %XQXQOD� ELUOLNWH�� UDGLNDO�
SROLPHUL]DV\RQX� oRN� \|QO�� X\JXODQDELOLUOL÷L�� GHQH\VHO� NROD\OÕ÷Õ� QHGHQL� LOH�
HQG�VWULGH�GH�HNRQRPLN�QHGHQOHUOH�\D\JÕQ�RODUDN�NXOODQÕOÕU��
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%X� \|QWHPGH� PRQRPHUOHU� GR÷UXGDQ� ELUELUOHULQH� NDWÕODUDN� PDNURPROHN�O�
]LQFLUL�ROXúWXUXU��%X�W�UGH��JHQHOOLNOH�GR\PDPÕú�ED÷ODU�LoHUHQ�HWLOHQ��VWLUHQ��YLQLO��
NORU�U�YE��GLHQ�YH\D�YLQLO�PRQRPHUOHULQLQ�SROLPHUL]DV\RQX�V|]�NRQXVXGXU��=LQFLU�
SROLPHUL]DV\RQX� VHUEHVW� UDGLNDOOHU�� L\RQODU� �NDW\RQ� YH\D� DQ\RQ�� YH\D�
NRRUGLQDV\RQ�NRPSOHNVOHU��]HULQGHQ�\�U�\HELOLU��%X�\|QWHPLQ�HQ�|QHPOL�|]HOOL÷L��
SROLPHU�]LQFLULQLQ�oRN�NÕVD�V�UHGH������VQ�JLEL��\�NVHN�PROHN�O�D÷ÕUOÕ÷ÕQD���� @ ��� A �
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RUWDPGD� oRN� D]� IDNDW� oRN� \�NVHN� PROHN�O� D÷ÕUOÕNOÕ� SROLPHU� YH� oRN� VD\ÕGD�
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�� 3RU�VLVWHPL��<�]H\�DODQÕ�
x�3RUR]LPHWUL��
x�0LNURVNRSL��6(0��
x�ùLúPH�YH�o|]�F��DOÕPÕ�

�� .RQIRUPDV\RQDO�JHoLúOHU��WHUPR�NDUDUOÕOÕN�
x�7HUPDO�$QDOL]��7*$��'6&��

�� 3ROLPHU�YHULPL��NRPSR]LV\RQ�
x�(OHPHQWHO�$QDOL]�



� ���

x�.DWÕ�KDO�105�
�� .LP\DVDO�YH�\DSÕVDO�ELOJL�

x�3RWDQVL\RPHWULN�WLWUDV\RQODU�
x�)7,5�
x�.DWÕ�KDO�105�
x�)ORUHVDQV��

�
=RUOX� \DSÕODUÕ� YH� o|]�QHPHGLNOHUL� LoLQ� EDVNÕODQPÕú� SROLPHUOHULQ�

NDUDNWHUL]DV\RQXQXQ�o|]HOWL�KDOLQGH�\DSÕOPDVÕ�X\JXQ�GH÷LOGLU�>�����@���
�
�������(OHPHQWHO�$QDOL]�
�

(OHPHQWHO� DQDOL]� ELOLQPH\HQ� PDGGHQLQ� HOHPHQWHO� ELOHúLPL� KDNNÕQGD� ELOJL�
HGLQPHN� LoLQ� NXOODQÕODQ�NODVLN�PHWRGODUGDQ�ELULGLU��(OHPHQWHO� DQDOL]�� |UQHNOHUGH�
EXOXQDQ� &�� +�� 1� YH� &O¶XQ� N�WOH� \�]GHVL� RODUDN� |Oo�OPHVLQGH� NXOODQÕOÕU�� $]RW��
KDORMHQ�� V�OI�U�� IRVIRU� JLEL� HOHPHQWOHUL� LoHUHQ� W�UOHULQ� HNOHQPHVL� \D� GD�
X]DNODúWÕUÕOPDVÕ�NROD\FD�WD\LQ�HGLOHELOLU���

�
�������)RXULHU�7UDQVIRUP�øQIUDUHG�6SHNWURVNRSLVL��)7,5���
�

d|]�QPH\HQ�SROLPHUOHULQ�LQIUDUHG�VSHNWUXPX�SROLPHUOHULQ�.%U�SHOHWOHULQLQ�
KD]ÕUODQPDVÕ� LOH� NROD\FD� HOGH� HGLOLU�� 0RQRPHUOHULQ� EDQGODUÕ� LOH�
SROLPHUOHULQNLOHULQLQ� NDUúÕODúWÕUÕOPDVÕ� LOH� PRQRPHUOHULQ� ELUOHúPHVLQLQ� ER\XWX�
EHOLUOHQHELOLU�� %DVNÕODQPÕú� SROLPHUOHULQ� )7,5� VSHNWUXPX� HOHPHQWHO� DQDOL]� JLEL�
SROLPHULQ�ELOHúLPL�KDNNÕQGD�YH�|UQHN��IRQNVL\RQHO�PRQRPHU�YH�oDSUD]�ED÷OD\ÕFÕ�
IDUNOÕ�oHYUHOHUGH�ROGX÷XQGD�|QHPOL�ELOJL�YHULU��
�
�������1�NOHHU�0DQ\HWLN�5H]RQDQV�6SHNWURVNRSLVL��105��
� B

+�105�YH�
B
� &�105�o|]�OHELOLU�SROLPHUOHULQ�G�]HQLQLQ�EHOLUOHQPHVL� LoLQ�

NXOODQÕúOÕ�ELU�PHWRWWXU��d|]�OHPH\HQ�W�UOHU�NDWÕ�KDO�105�LOH�DQDOL]�HGLOHELOLU��$÷�
SROLPHUOHUL� LoLQ� |UQHNWHNL� IDUNOÕ� NLP\DVDO� oHYUH� KDNNÕQGD� ELOJL� YHULU�� dDSUD]�
SRODUL]DV\RQ�VLKLUOL�DoÕ�VSLQ���FURVV�SRODULVDWLRQ�PDJLF�DQJOH�VSLQQLQJ��&3�0$6��



� ���

LOH� IDUNOÕ� W�UGHNL� NDUERQ� DWRPODUÕQÕQ� \DSWÕ÷Õ� ED÷ÕO�PLNWDUODUÕQÕQ� EHOLUOHQPHVLQGH�
NXOODQÕOÕU��%X�|]HOOLNOH�GLYLQLO�PRQRPHUOHULQLQ�SROLPHUL]DV\RQXQGDQ�VRQUD�JHUL\H�
NDODQ� UHDNVL\RQD� JLUPHPLú� oLIW� ED÷ODUÕQ�PLNWDUÕQÕ� EHOLUOHPHN� LoLQ� \D\JÕQ�RODUDN�
NXOODQÕODQ�WHNQLNWLU��%XQXQOD�ELUOLNWH�EDVNÕODQPÕú�SROLPHUOHUH�ED÷ODQPD\Õ�L]OHPHN�
LoLQ�GH�NXOODQÕOÕU���
�
�������.XUX�+DOGHNL�*|]HQHN�<DSÕVÕ�
�

*|]HQHNOL� PDGGHOHULQ� J|]HQHN� \DSÕVÕ� VSHVLILN� \�]H\� DODQÕ�� 6� �P � �J���
VSHVLILN� J|]HQHN� KDFPL�� 9� �PO�J��� RUWDODPD� J|]HQHN� oDSÕ� �$ � ��� J|]HQHN�
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$]RW�VRUSVL\RQ�SRUR]LPHWULGH�EHOLUOL�EDVÕQo�VHULOHULQGH�JD]�EHOLUOL�N�WOHGHNL�
NXUX� SROLPHUH� X\JXODQÕU�� %DVÕQFÕQ� IRQNVL\RQX� RODUDN� HPLOHQ� JD]ÕQ� PLNWDUÕQÕQ�
|Oo�OPHVL� \�]H\� DODQÕ� YH� J|]HQHN� ER\XWX� DQDOL]|U�� �%(7�� YH� PDWHPDWLN�
PRGHOOHULQ�X\JXODQPDVÕ�LOH�VRUSVL\RQ�L]RWHUPOHULQGHQ�VSHVLILN�\�]H\�DODQÕ��P � �J���
VSHVLILN�SRU�KDFPL� �PO�J���RUWDODPD�J|]HQHN�oDSÕ�YH�J|]HQHN�E�\�NO�N�GD÷ÕOÕPÕ�
HOGH� HGLOHELOLU�� %X� PHWRG� RUWD� E�\�NO�NWHNL� YH� N�o�N� J|]HQHNOL� SROLPHUOHULQ�
DQDOL]L� LoLQ� NXOODQÕúOÕGÕU�� ,83$&¶ÕQ� WDQÕPÕQD� J|UH� PLNURJ|]HQHNOL� SROLPHUOHU�������
����QP��RUWD�J|]HQHNOL�SROLPHUOHU���QP����QP�DUDVÕ��PDNURJ|]HQHNOL�SROLPHUOHU�
LVH� !� ��� QP� RODUDN� EHOLUOHQPLúWLU�� +HU� ELU� HNOHPH� VRQUDVÕ� GHQJH� EDVÕQFÕQÕQ� YH�
HNOHQHQ�JD]�PLNWDUÕQÕQ�ND\GHGLOPHVL�VRQXFX�DGVRUSVL\RQ�L]RWHUPOHUL�DGVRUSODQDQ�
JD]� PLNWDUÕQÕQ� ��S�S � ��� DUDOÕ÷ÕQGD� ED÷ÕO� EDVÕQFÕQ� IRQNVL\RQX� RODUDN� oL]LOLU������������
�S�� GHQJH� EDVÕQFÕ�� S � �� VDI� VÕYÕ� HPLFLQLQ� GR\JXQOXN� EXKDU� EDVÕQFÕ��� *D]�
DGVRUSVL\RQXQ� PHNDQL]PDVÕ� PROHN�OHU� oDS� LOH� J|]HQHN� oDSÕ� DUDVÕQGDNL� RUDQD�
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GH÷HUOHQGLUPHN�LoLQ�o|]�F��NXOODQÕODELOLU��$OÕQDQ�o|]�F��PLNWDUÕQÕQ�|Oo�OPHVL�LOH�
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(÷HU� DGVRUEDQ� RUWD� J|]HQHNOL� \D� GD� PLNURJ|]HQHNOL� LVH� D]RW� DGVRUSVL\RQ�
|Oo�POHULQGHQ� VSHVLILN� SRU� KDFPL�|Oo�OHELOLU��*|]HQHN�oDSÕ� �����$ � ¶GDQ�E�\�N�
RODQ�PDNURJ|]HQHNOL� DGVRUEDQODU� LoLQ� SRU� KDFPL�� EDVÕQo�KDFLP�H÷ULVLQLQ� LQWHJUH�
HGLOPHVL�LOH�FLYD�JHoLUJHQOL÷L�|Oo�POHUL�LOH�EHOLUOHQHELOLU��
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*|]HQHNOL� DGVRUEDQODU� JHQHOOLNOH� VÕYÕ� RUWDPÕQGD� NXOODQÕOGÕNODUÕ� LoLQ� úLúPH�
RUDQODUÕ� |QHPOLGLU�� $GVRUEDQODU� EHOLUOL� o|]�F�� LoLQ� SROLPHULQ� LOJLVLQH� YH� oDSUD]�
ED÷OD\ÕFÕODUÕQ� GD÷ÕOÕPÕQD� YH� GHUHFHVLQH� ED÷OÕ� RODUDN� úLúHUOHU��.XUX� SROLPHU� W�SH�
NR\XODUDN� \�NVHNOL÷L� |Oo�O�U�� $UGÕQGDQ� o|]�F�� NR\XOXU� YH� PLNURN�UHOHU� RGD�
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&LYD��DWRP�QXPDUDVÕ�����DWRP�D÷ÕUOÕ÷Õ��������RODQ�YH�RGD�VÕFDNOÕ÷ÕQGD�VÕYÕ��
J�P�ú�EH\D]Õ�UHQNWH�D÷ÕU�PHWDOGLU��&LYDQÕQ�\R÷XQOX÷X�������J�FP �,M �HULPH�QRNWDVÕ������������
������ � &�� ND\QDPD� QRNWDVÕ� ������ � &¶GLU�� (OHNWURQODUÕQ� PHWDOLN� ED÷ÕQÕ�
ROXúWXUPDVÕQÕ� ]RUODúWÕUDQ� \�NVHN� L\RQL]DV\RQ� HQHUMLVL� QHGHQL� ���� L\RQODúPD�
SRWDQVL\HOL�� ����� N-�PRO N
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'L÷HU�PHWDOOHUOH�NÕ\DVODQGÕ÷ÕQGD�ÕVÕ�LOHWLPL�]D\ÕI��HOHNWULN�LOHWLPL�RUWD�VHYL\HGHGLU��
(OHPHQWHO�FLYD��DOWÕQ��J�P�ú��SODWLQ��XUDQ\XP��EDNÕU��NXUúXQ�� VRG\XP��SRWDV\XP�
JLEL� PHWDOOHUOH� DPDOJDP� RODUDN� DGODQGÕUÕODQ� PHWDO� DODúÕPODUÕQÕ� ROXúWXUXU�� &LYD�
PHWDOOHU�DUDVÕQGD�L\RQLN�ED÷ODUGDQ�]L\DGH�NRYDOHQW�ED÷ODUÕ�WHUFLK�HWWL÷LQGHQ�GROD\Õ�
IDUNOÕGÕU�>�����@��

&LYD� GR÷DGD� �� RNVLGDV\RQ� EDVDPD÷ÕQGD� EXOXQDELOLU�� +J O � �PHWDOLN��� +J � � � �
�PHUFXURXV��YH�+J � � ��PHUFXULF���&LYDQÕQ�NLP\DVDO�UHDNWLIOL÷L�YH�|]HOOLNOHUL�E�\�N�
|Oo�GH�RNVLGDV\RQ� EDVDPD÷ÕQD�ED÷OÕGÕU��&LYD� �,�� VÕUDGDQ� oHYUHVHO� úDUWODU� DOWÕQGD�
oRN� D]� NDUDUOÕ� ROVD� GD� FLYD� �,�� YH� FLYD� �,,�� ELUoRN� RUJDQLN� YH� LQRUJDQLN� ELOHúLN�
ROXúWXUXU�� &LYD� �,�� ELOHúLNOHUL� �+J�+J� � � � LoHUGLNOHUL� LoLQ� IDUNOÕGÕU�� &LYD� �,��
KDORMHQOHULQGHQ� +J � &O � � �NDORPHO�� NLP\DVDO� X\JXODPDODUGD� \D\JÕQ� RODUDN�
NXOODQÕOÕU�>��@��
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RODUDN�PHWDOLN�FLYD��FLYD�V�OI�U��FLQQDEDU�PDGHQL���FLYD�NORU�U��PHWLOFLYD�NORU�U�YH�
PHWLOFLYD�KLGURNVLW�KDOLQGH�D]�RUDQGD�LVH�GLPHWLO�FLYD�YH�IHQLOFLYD�RODUDN�EXOXQXU��
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&LYD� VÕYÕ� YH� W�P� VÕYÕ� VÕFDNOÕN� DUDOÕ÷ÕQGD� D\QÕ� KDFLP� JHQOHúPHVLQH� VDKLS�
ROPDVÕ�� \�NVHN�\�]H\�JHULOLPL�YH�GL÷HU�PHWDOOHUOH�DODúÕP�ROXúWXUDELOPHVL�QHGHQL�
LOH� HQG�VWULGH� ELUoRN� DODQGD� NXOODQÕOÕU�� &LYD� WLFDUL� RODUDN� HQ� oRN� HOHNWUROLWLN�
K�FUHOHUGH� �NDWRW� RODUDN�� NORU�U� YH� 1D2+� �UHWLPLQGH� NXOODQÕOÕU�� %DWDU\DODUGD��
GX\PD� FLKD]ODUÕQGD�� GLMLWDO� VDDWOHUGH�� KHVDS� PDNLQHOHULQGH� YH� J�YHQOLN�
GRQDQÕPODUÕQGD� NXOODQÕOPDVÕQD� UD÷PHQ� NXOODQÕPODUÕ� FLYD� LoHUPH\HQ� EDWDU\DODUOD�
\HU� GH÷LúWLUPHVL� LOH� D]DOPÕúWÕU�� DPD� WHUPRPHWUH�� EDURPHWUH�� WDNRPHWUH� YH�
WHUPRVWDWODUGD� PHWDOLN� FLYD� NXOODQÕOPDNWDGÕU�� %D]Õ� HOHNWULN� ODPEDODUÕ� ERúDOÕP�
W�SOHULQGH�FLYD�EXKDUÕ�NXOODQÕU��0HWDOLN�FLYD�GL÷HU�PHWDOOHUOH�DODúÕP�\DSDELOPHVL�
QHGHQL� LOH� GLú� GROJX� PDGGHVL� RODUDN� NXOODQÕOÕU�� ����¶GH� '�Q\D� 6D÷OÕN� gUJ�W��
�:+2�� HQG�VWULOHúPLú� �ONHOHUGH� WRSODP� FLYD� W�NHWLPLQLQ� �� �¶�Q�Q� GLú� GROJX�
PDGGHVL� RODUDN� NXOODQÕOGÕ÷ÕQÕ� EHOLUWPLúWLU�� $PDOJDP� �� ��� PHWDOLN� FLYD�� �� ���
J�P�ú�� �� �� NDOD\�� �� �� EDNÕU� YH� HVHU� RUDQGD� oLQNR� NDUÕúÕPÕQGDQ� ROXúPXúWXU��
&LYDQÕQ� IDUPDNRORMLN� PDO]HPHOHUGH� NXOODQÕPÕ� FLYDGDQ� GDKD� HWNLOL� YH� GDKD� D]�
WRNVLN�PDGGHOHULQ�NXOODQÕPÕ�LOH�D]DOWÕOPÕúWÕU��$OWÕQ�PDGHQFLOL÷LQGH�DPDOJDPODúPD�
LOH�PDGHQ�FHYKHULQGHQ�DOWÕQÕQ�HNVWUDNVL\RQXQGD�FLYD�NXOODQÕOÕU��

)RVLO� \DNÕWODUÕQ� \DQPDVÕ�� PDGHQFLOLN� VHNW|U�QGH� FLYD� LoHUHQ� ND\DoODUÕQ�
NÕUÕOPDVÕ��NORURDONDOL��UHWLPL�HVQDVÕQGD��YRONDQODUGDQ��NDWÕ� DWÕN�GHSR� VDKDODUÕQGD�
J|U�OHQ�VÕ]PD��DWÕN�SLOOHULQ�UDVWJHOH�DWÕOPDVÕ��GLú�KHNLPOL÷LQGH�NXOODQÕODQ�DPDOJDP�
GROJXODU�NXOODQÕOPDVÕ��\�]H\�VXODUÕQGDQ�HPLV\RQX�YH�HYGH�NXOODQÕODQ�FLYD� LoHUHQ�
FLKD]ODUÕQ� NÕUÕOPDVÕ� VRQXFXQGD� KDYDGDNL� YH� VXGDNL� FLYD� RUDQÕ� \�NVHOPHNWHGLU��
&LYD� HPLV\RQODUÕQÕQ� '�Q\D� oDSÕQGDNL� GD÷ÕOÕPÕ� ùHNLO� ���¶GH� YHULOPHNWHGLU�� 6RQ�
]DPDQODUGD� \DSÕODQ� YH� WDP� RODUDN� NHVLQ� ROPD\DQ� GH÷HUOHQGLUPH\H� J|UH� W�P�
ND\QDNODUGDQ� \D\ÕODQ� \ÕOOÕN� WRSODP� FLYD� HPLV\RQODUÕ� ���������� PHWUH� WRQ�
FLYDUÕQGDGÕU�>��@��
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&LYD�VX\D�NDUÕúWÕ÷ÕQGD��ELU�IRUPGDQ�GL÷HU�IRUPD�G|Q�úHUHN�NRPSOHNV�G|QJ��
JHUoHNOHúLU� �ùHNLO� ������� 6X\D� NDUÕúDQ� FLYD� EDNWHULOHU� YH� RUJDQL]PDODU� WDUDIÕQGDQ�
PHWLOFLYD\D� oHYULOLU�� 0HWLOFLYD� EHVLQ� ]LQFLULQGH� ELULNLU� \D� GD� DWPRVIHUGH� WHNUDU�
HPLV\RQD�X÷UDU��d|]�QP�ú�RUJDQLN�NDUERQ��'2&��GHULúLPL�YH�S+�HNRVLVWHPGHNL�
FLYD� PLNWDUÕQÕ� HWNLOH\HQ� HQ� |QHPOL� HWPHQOHUGLU�� $\QÕ� E|OJHGHQ� DOÕQDQ� D\QÕ� W�U�
EDOÕNODU� �]HULQGH� \DSÕODQ� oDOÕúPDODU� VRQXFXQGD� VX\XQ� DVLWOL÷L� DUWWÕNoD� �S+�
D]DOGÕNoD�� YH�YH\D� '2&� DUWWÕNoD� EDOÕNODUGD� GDKD� ID]OD� FLYD� ELULNPHVL� YH� GDKD�
ID]OD�PHWLOOHQPH�J|]OHQPLúWLU��<�NVHN�DVLWOLN�YH�'2&�VHYL\HVL�FLYDQÕQ�oHYUHGHNL�
KDUHNHWOLOL÷LQL� DUWWÕUPÕú� YH� EHVLQ� ]LQFLULQH� JLUPHVLQL� GDKD� RODVÕ� KDOH� JHWLUPLúWLU��
*�QHú� ÕúÕ÷Õ�PHWLOFLYD\Õ��+J � � � YH�+J O � KDOLQH�G|Q�úW�UHUHN�VXGD�ELULNPHVLQL�YH\D�
DWPRVIHUH� JD]� RODUDN� NDUÕúPDVÕQÕ� VD÷ODU�� 6XGDNL� YH� WRSUDNWDNL� +J � � ¶QLQ�
PHWLOOHQPH� KÕ]Õ� YH� ER\XWX� VÕFDNOÕ÷D�� V�OI�U� NRQVDQWUDV\RQXQD�� +J � � � ELOHúL÷LQLQ�
W�U�QH� �FLYD� DVHWDW�� FLYD� NORU�UH� J|UH� GDKD�NROD\�PHWLOOHQLU���PHWLOOHPH� DMDQÕQD��
VX\XQ�\D�GD�WRSUD÷ÕQ�NLP\DVDO�ELOHúLPLQH�YH�EXQODUÕQ�RNVLMHQ�GHULúLPL�LOH�S+¶ÕQD�
ED÷OÕGÕU��&LYD�W�UOHULQLQ�WRSUDNWD�|QGHULúPHVLQH�YH�ED÷ODQPDVÕQD�WRSUDNWDNL�V�OI�U�
HWNLOL�ROPDNWDGÕU�>��@��

�
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�
ùHNLO������dHYUHGHNL�FLYD�G|Q�ú�P��
�

7RNVLN� |]HOOL÷L� GDKD� ID]OD� RODQ� PHWLOFLYD� RUJDQL]PDGD� +J� � ¶QLQ� NDUERQLN�
EL\RPHWLOOHQPHVL� LOH� ROXúXU� >��@�� 0HWLOFLYD� V�OILGULO� JUXSODUÕQD� YH� KD\YDQODUÕQ�
\D÷ODUÕQD� \�NVHN� DILQLWH� J|VWHUPHVL� QHGHQL� LOH� RUJDQL]PDODUGD� YH� PHPHOLOHUGH�
ELULNLU��+D\YDQODUGD�PHWLOFLYD�ELULNPHVL� HOLPLQDV\RQGDQ�GDKD� ID]OD� ROXU��%�\�N�
EDOÕNODUGD�N�o�N�EDOÕNODUD�J|UH�GDKD�ID]OD�PLNWDUGD�FLYD�ELULNLPL�J|]OHQLU�>�����@���

&LYDQÕQ� WRNVLN� HWNLVL� NLP\DVDO� \DSÕVÕQD�� QH� NDGDU� DOÕQGÕ÷ÕQD�� QDVÕO�
DOÕQGÕ÷ÕQD��PDUX]�NDOPD�\ROXQD�YH�PDUX]�NDOPD�V�UHVLQH�ED÷OÕGÕU��*HQHO�RODUDN�
PHWDOOHULQ� RUJDQLN� \DSÕODUÕ� �GDKD� ID]OD� KLGURIRELN� ROGXNODUÕ� LoLQ�� LQRUJDQLN�
\DSÕODUÕQD� J|UH�� EL\RORMLN� ]DUODUGDQ� GDKD� NROD\� JHoHU�� %X� QHGHQOH� RUJDQRFLYD�
ELOHúLNOHUL� LQRUJDQLN� FLYD� ELOHúLNOHULQGHQ� GDKD� WRNVLNWLU�� 2UJDQRFLYD� ELOHúLNOHUL�
HQ]LPOHULQ� ED÷ODQPD� E|OJHOHULQL� EORNH� HGHU� YH� SURWHLQ� VHQWH]LQL� ER]DU� >���� ��@��
&LYD� ELOHúLNOHULQLQ� WRNVLNOL÷L� GDKD� oRN� PHWDOLQ� VLVWHLQ� JLEL� WL\RO� OLJDQGODUÕQD�
\�NVHN� DILQLWH� J|VWHUPHVLQH� GD\DQPDNWDGÕU�� 2NVLMHQ� YHULFL� OLJDQGODU� +J� � � LOH�
]D\ÕIoD� ED÷ODQÕUODU�� 0HWLOFLYDQÕQ� Q�NOHRWLWWHNL� ED]ODUD� ED÷ODQPDVÕ� GDKD� oRN�
UHDNVL\RQ� NRúXOXQD� ED÷OÕGÕU�� 1|WUDO� YH� ED]LN� o|]HOWLGHNL� SULPHU� DPLQOHULQH�
PHWLOFLYDQÕQ�ED÷ODQPDVÕ�GDKD�EDVNÕQGÕU�>��@��
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&LYD� Y�FXGD� FLYD� EXKDUÕQÕQ� VROXQPDVÕ� LOH� �EDúOÕFD� +J O � \DSÕVÕQGD��� LoPH�
VX\XQGDQ� �EDúOÕFD�+J � � � RODUDN��� EDOÕN� YH� GL÷HU� GHQL]� �U�QOHULQLQ� W�NHWLOPHVL� LOH�
�EDúOÕFD� &+ � +J � � \DSÕVÕQGD�� NDUÕúDELOLU� >��@�� ����¶OHUGH� -DSRQ\D¶QÕQ� 0LQDPDWD�
.|UIH]LQLQ�HQG�VWUL\HO�FLYD� LOH�NLUOHQPHVL� LOH�EDOÕNODUGD�FLYD�ELULNPHVL�ROPXú�YH�
\HUOL� KDONWD� PHWLOFLYD� ]HKLUOHQPHVL� RODUDN� DGODQGÕUÕODQ� 0LQDPDWD� KDVWDOÕ÷Õ�
J|]OHQPLúWLU�>��������������@���

)DUNOÕ�\DSÕGDNL�FLYD�ELOHúLNOHUL�Y�FXWWD�IDUNOÕ�\ROOD�WDúÕQGÕ÷Õ�LoLQ�VLQLU�VLVWHPL�
�]HULQGH� IDUNOÕ� HWNLOHUL� V|]� NRQXVXGXU�� 0HWLOFLYD� YH� PHWDOLN� FLYD� Y�FXGD�
DOÕQGÕ÷ÕQGD� NDQD� NDUÕúDUDN� EH\LQH� NDGDU� JLGHU� YH� EH\LQGH� DN�P�OH� ROXU�� %XQD�
NDUúÕQ� LQRUJDQLN� FLYD� ELOHúLNOHULQLQ� DOÕQPDVÕ� GXUXPXQGD� EX� ELOHúLNOHU� EH\LQH�
JLGHPH]OHU�YH�DQFDN�E|EUHNOHUGH�DN�P�OH�RODUDN�E|EUHNOHULQ�oDOÕúPDVÕQÕ�HQJHOOHU��
9�FXWWD� FLYD� NRQVDQWUDV\RQXQXQ� DUWPDVÕ�� WDQVL\RQ� \�NVHOPHVLQH�� NDOS� NUL]LQH��
GHULGH� NÕ]DUÕNOÕN� YH� \DUD� ROXúPDVÕQD� QHGHQ� ROXU�� .ÕVD� V�UH� \�NVHN� RUDQGD� FLYD�
EXKDUÕ� LOH� PDUX]� NDOPD� DNFL÷HU� KDVDUÕQD�� PLGH� EXODQWÕVÕQD�� NXVPD\D�� NDQ�
EDVÕQFÕQÕQ�DUWPDVÕQD��FLOW�LVLOL÷LQH�QHGHQ�ROXU�YH�J|]�VLQLULQL�HWNLOHU��6ROXQXP�\ROX�
LOH� PHWDOLN� YH� RUJDQLN� FLYDQÕQ� DOÕQPDVÕQÕQ� NDOS� NUL]LQH� YH� DQL� NDQ� EDVÕQFÕQÕQ�
DUWPDVÕQD� ED÷OÕ� RODUDN� |O�PH� QHGHQ� ROGX÷X� WHVSLW� HGLOPLúWLU�� <�NVHN� VHYL\HGH�
PHWDOLN�� LQRUJDQLN� YH� RUJDQLN� FLYD� LOH�PDUX]� NDOPDN� EH\LQ�� E|EUHN� YH� EHEH÷LQ�
JHOLúPHVLQGH� NDOÕFÕ� KDVDUD� QHGHQ� ROXU�� %H\LQLQ� IRQNVL\RQODUÕQÕ� HWNLOH\HUHN�
VLQLUOLOLN��XWDQJDoOÕN�� WLWUHPH��GX\PD�YH�J|U�úWH�GH÷LúLP�YH�KDIÕ]D�SUREOHPOHULQH�
QHGHQ� ROXU�� &LYD� YH� ELOHúLNOHUL� ED÷ÕúÕNOÕN� VLVWHPLQH� HWNL� HGHU�� JHQHWLN� YH� HQ]LP�
VLVWHPLQGH�GH÷LúLNOLNOHU�ROXúWXUXU��VLQLU�VLVWHPLQGH�NRRUGLQDV\RQ��GRNXQPD��WDWPD�
YH� J|U�ú� GX\XODUÕQD� ]DUDU� YHULU��(OHPHQWHO� FLYD� FLOGH� DGVRUEH�RODELOLU� YH� DOHUMLN�
UHDNVL\RQODUD� QHGHQ� RODELOLU�� 0HWLOFLYD� HPEUL\RQXQ� JHOLúPHVLQH� ]DUDU� YHULU� YH�
HPEUL\R� \HWLúNLQOHUH� J|UH� ����� NDW� GDKD� ID]OD� GX\DUOÕGÕU�� &LYD� NORU�U� YH� PHWLO�
FLYDQÕQ�IDUHOHUGH�ED]Õ�W�P|U�oHúLWOHULQH�QHGHQ�ROGX÷X�J|]OHQPLúWLU��0HWLOFLYDGDQ�
GDKD� D]� ]DUDUOÕ� ROVD� GD� DOWÕQ� PDGHQL� JLEL� \HUOHUGH� HOHPHQWHO� FLYD� GDKD� \�NVHN�
NRQVDQWUDV\RQGD� EXOXQXU�� (OHPHQWHO� FLYD� \HQLOLUVH� GDKD� \DYDú� DGVRUEODQÕU� YH�
VLQGLULP� VLVWHPLQGH� ]DUDUD� QHGHQ� ROPDGDQ� DWÕOÕU�� +J&O� � \HQLOLUVH� E|EUHNOHUGH�
]DUDUD�QHGHQ�ROXU�>��@��9�FXW�VÕYÕVÕQGD�EXOXQDQ�DQ\RQODUOD�o|]�QHPH\HQ�ELOHúLN�
ROXúWXUPDGÕNODUÕ�YH�S+��¶GH�NROD\OÕNOD�o|]�OHELOGLNOHUL�LoLQ�+J � � �WRNVLN�\DSÕGDGÕU�
>��@�� 1RUPDO� ELU� LQVDQÕQ� VDoÕQGD� WRSODP� FLYD� VHYL\HVL� �������� �J�J� DUDOÕ÷ÕQGD�
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RODELOLUNHQ�� GHULúLPL� ��� �J�J¶GDQ� GDKD� ID]OD� ROGX÷XQGD� WRNVLNWLU�� 6DoWDNL� FLYD�
VHYL\HVL�NDQGDNLQH�J|UH�����NH]�GDKD�\�NVHNWLU�>��@��0HWLOFLYD�WRSUDNWDNL�WRSODP�
FLYDQÕQ�\DNODúÕN����������¶LQH��GHQL]�VX\XQXQ����¶VLQH�NDUúÕOÕN�JHOLU�>��@��
�
�����.DWÕ�ID]�(NVWUDNVL\RQX�
�

(VHU� HOHPHQWLQ� DQDOL]GHQ� |QFH� PDWULNVWHQ� D\UÕOPDVÕ� LoLQ� NXOODQÕODQ�
\|QWHPOHUH�|QGHULúWLUPH�YH\D�]HQJLQOHúWLUPH�GHQLU��gQGHULúWLUPH� LoLQ�NXOODQÕODQ�
HQ� EDVLW� \|QWHP�� o|]�F�Q�Q� EXKDUODúWÕUÕOPDVÕGÕU�� $QFDN� EX� GXUXPGD� LOJLOHQLOHQ�
HOHPHQWLQ� \DQÕVÕUD� GL÷HU� HOHPHQWOHULQ� GHULúLPOHULQLQGH� DUWWÕ÷Õ� YH� EXQXQ� VRQXFX�
RODUDN� PDWULNV� HWNLVLQGHQ� GROD\Õ� VHoLFLOL÷LQ� D]DOGÕ÷Õ� ELOLQPHNWHGLU�� %X� QHGHQOH�
o|]�F�� EXKDUODúWÕUPD� \|QWHPL� oRN� EDVLW� ELU� \|QWHP� ROPDVÕQD� NDUúÕQ� SHN� LOJL�
J|UPHPLúWLU��d|NW�UPH�� X\JXODQDQ� DOWHUQDWLI� WHNQLNOHU� DUDVÕQGD� HQ� HVNL� RODQÕGÕU��
dRN�EDVLW�ELU�\|QWHP�ROPDVÕQD�NDUúÕQ��o|NHOHN�o|]�Q�UO�÷�Q�Q�D]�ROPDVÕ��oRN�D]�
o|NHOHN� ROXúPDVÕ� JLEL� NÕVÕWOD\ÕFÕ� \|QOHUL� YDUGÕU�� 6ÕYÕ�VÕYÕ� HNVWDUNVL\RQX� \D\JÕQ�
RODUDN�NXOODQÕODQ�|QGHULúWLUPH�\|QWHPOHULQGHQGLU��6ÕYÕ�VÕYÕ�HNVWUDNVL\RQ�\|QWHPL�
EDVLWOL÷L�� KÕ]OÕOÕ÷Õ�� DQDOLWLQ� YH� DGVRUEDQÕQ� JHUL� ND]DQÕPÕ� NROD\� ROPDVÕ� QHGHQL� LOH�
\D\JÕQ� RODUDN� NXOODQÕOVD� GD� VRQ� ]DPDQODUGD� NDWÕ�ID]� HNVWUDNVL\RQX� LOH� \HU�
GH÷LúWLUPLúWLU� >�@�� %XQXQ� QHGHQL� NDWÕ� ID]� HNVWUDNVL\RQXQXQ� KÕ]OÕ�� EDVLW�� NDUDUOÕ�
ROPDVÕ�� NDWÕ� ID]ÕQ� WHNUDU� NXOODQÕODELOPHVL�� \�NVHN� |QGHULúWLUPH� IDNW|U�� HOGH�
HGLOPHVL��D]�PLNWDUGD�o|]�F��NXOODQÕOPDVÕ�YH�XFX]�ROPDVÕ�JLEL� DYDQWDMODUD� VDKLS�
ROPDVÕGÕU��

.DWÕ� ID]� HNVWUDNVL\RQX� �63(�� NRPSOHNV� PDWULNV� RUWDPÕQGD� \D� GD� G�ú�N�
GHULúLPGHNL� DQDOLWLQ� DQDOL]LQGH� \D\JÕQ� RODUDN� NXOODQÕODQ� |QGHULúWLUPH� YH� D\ÕUPD�
WHNQL÷LGLU�� 63(¶QLQ� WHPHOL� VXOX� ID]GDQ� NRPúX� NDWÕ� ID]GDNL� DNWLI� E|OJHOHUH�
DQDOLWOHULQ� WUDQVIHULQH� GD\DOÕGÕU�� .DWÕ� ID]� GDKD� VRQUD� |UQHN� RUWDPÕQGDQ�
X]DNODúWÕUÕODUDN�HO�V\RQ�LOH�\D�GD�JD]�ID]ÕQD� WHUPDO�GHVRUSVL\RQ�LOH�DQDOLWOHU�JHUL�
ND]DQÕOÕU�� .DWÕ� ID]� JLULúLPH� QHGHQ� RODQ� PDGGHOHULQ� HOLPLQDV\RQX� YH� PDWULNVLQ�
NRPSOHNVOL÷LQL� D]DOWPDN� LoLQ� VHoLFL� HOXHQWOHUOH� \ÕNDQÕU�� d|]�F�� NDWÕ� ID]GDQ�
DQDOLWLQ� KÕ]OÕ� X]DNODúPDVÕQÕ� VD÷OD\DELOPHOLGLU�� .DWÕ�ID]� HNVWUDNVL\RQX�
IDUPRNRORMLN��NOLQLN��HQG�VWUL\HO�YH�oHYUHVHO�VHNW|UOHUGH�\D\JÕQ�RODUDN�NXOODQÕODQ�
ELU�LúOHPGLU�>��@��
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6LOLND� MHO� YH\D� VLOLND� PHPEUDQ� GLVNOHU� >���� ���� ��@�� DNWLI� NDUERQ�� L\RQ�
GH÷LúWLULFL�UHoLQHOHU�>���������@��VHO�OR]LN�W�UHYOHU��SROLVWLUHQ�GLYLQLOEHQ]HQ�HVDVOÕ�
DGVRUEDQODU�� SROL�UHWDQ� SROLPHUOHU�� úHODWODúWÕUÕFÕ� UHoLQHOHU� >���� ��@�� úHODWODúWÕUÕFÕ�
ILEHUOHU�>�����@��QDIWDOLQ�YH�PROHN�OHU�EDVNÕODQPÕú�SROLPHUOHU�>���������������������
���������@�JLEL�ED]Õ� IDUNOÕ�NDWÕ�GHVWHNOHU� VHoLOHQ�úHODWODúWÕUÕFÕ� UHDNWLIOHULQ� IL]LNVHO�
\�NOHQPHVL� LOH�\D�GD�NLP\DVDO�ED÷ODQPDVÕ� LOH�HVHU�PLNWDUGDNL�PHWDOH� VHoLFL�NDWÕ�
ID]� GHVWHNOHU�KD]ÕUODQDELOLU��+HUKDQJL� ELU� VDELW� ID]OD�GROGXUXODQ�63(�NRORQODUÕQD�
EDúOÕFD� VRUXQ� WXWXQPD� PHNDQL]PDVÕQÕQ� VHoLFLOL÷LQLQ� G�ú�N� ROPDVÕGÕU�� øVWHQHQ�
VHYL\HGH�VHoLFLOLN�HOGH�HWPHN�LoLQ�NRORQXQ�GROGXUXOPDVÕQGD�PROHN�O�EDVNÕODQPÕú�
SROLPHUOHU� NXOODQÕODELOLU�� .DWÕ� ID]� HNVWUDNWÕQ� \D� GD� |QGHULúWLULFLVLQLQ� VHoLFLOL÷L�
LPPRELOL]H� HGLOHQ� RUJDQLN� ELOHúL÷LQ� \DSÕVÕQD�� ELUOHúHQ�GRQRU� DWRPODUÕQ� GR÷DVÕQD�
�2��1��3�YH�6���NDWÕ�ID]ÕQ�\�]H\LQGHNL�IRQNVL\RQHO�JUXSODUÕQ�SR]LV\RQXQD�YH�DU]X�
HGLOHQ�PHWDO� L\RQX� DOÕQGÕNWDQ� VRQUD� ROXúDQ�NRPSOHNVLQ� VWHULN� NRúXOXQD�ED÷OÕGÕU��
%D]Õ�IRQNVL\RQHO�JUXS�DWRPODUÕ�HVHU�HOHPHQWOHULQ�úHODWODúWÕUÕOPDVÕQD�\DWNÕQGÕU��%X�
DWRPODU� JHQHOOLNOH� D]RW� �DPLQOHU�� D]R� JUXSODUÕ�� DPLWOHU�� QLWULOOHUGHNL� 1��� RNVLMHQ�
�NDUERNVLOLN� DVLW�� KLGURNVLO�� IHQROLN�� HWHU�� NDUERQLO�� IRVIRULO� JUXSODUÕQGDNL� 2�� YH�
V�OI�U��WL\RO��WL\RNDUEDPDW��WL\RHWHUOHUGHNL�6�¶G�U��)RQNVL\RQHO�JUXEXQ�GR÷DVÕ�HVHU�
HOHPHQWOHUH� OLJDQGÕQ� VHoLFLOL÷L� KDNNÕQGD�ELOJL� YHULU�� øQRUJDQLN�NDW\RQODU� �� JUXED�
D\UÕODELOLU��

*UXS� ,�6HUW�NDW\RQODU��%X�JUXS�DONDOL�YH� WRSUDN�DONDOL�PHWDOOHULQL� LoHULU�YH�
VDGHFH�VHUW�RNVLMHQ�OLJDQGODUÕ�LOH�NRPSOHNV�ROXúWXUXU���

*UXS� ,,�6ÕQÕU� NDW\RQODU�� )H � � �� &R � � �� 1L � � �� &X � � �� =Q � � �� 3E � � � YH� 0Q � � � JLEL�
HOHPHQWOHU� VÕQÕU�NDUDNWHUGHGLUOHU� YH� KHP� VHUW�KHP�GH� \XPXúDN� OLJDQGODUD�DILQLWH�
J|VWHULUOHU���

*UXS�,,,�<XPXúDN�NDW\RQODU��&G � � �YH�+J � � �RUWD�VHYL\HGHNL�D]RW�YH�\XPXúDN�
V�OI�UH�NDUúÕ�NXYYHWOL�DILQLWH�J|VWHULU��

+J � � � YH�GL÷HU�\XPXúDN�PHWDO� L\RQODUÕ� LoLQ�V�OI�U��D]RW�\D�GD� IRVIRU� LoHUHQ�
ELOHúLNOHU� LPPRELOL]H� HGLOHUHN� EDúDUÕOÕ� ELU� úHNLOGH� NDWÕ� ID]� HNVWUDNW|U� RODUDN�
NXOODQÕODELOLU�� +J � � � L\RQODUÕQÕQ� |QGHULúWLULOPHVLQGH� YH� VHoLFL� HNVWUDNVL\RQX� LoLQ�
GLWL]RQ��GLWL\RNDUEDPDW���V�OILGULO����PHUNDSWRHWDQRO�NRPSOHNVOHúWLULFL�DMDQ�RODUDN�
NXOODQÕODELOLU��
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6LOLND� MHO� ED]OÕ� VRUEHQWOHU� oHúLWOL� NRúXOODU� DOWÕQGD� NLP\DVDO�� WHUPDO� YH�
PHNDQLN� NDUDUOÕOÕN� JLEL� DYDQWDMODU� VD÷ODPDVÕQD� NDUúÕOÕN� \�]H\� VLODQRO� JUXSODUÕ�
DVLGLN�úDUWODUGD�SURWRQODQÕU�YH�L\RQ�GH÷LúLP�NDSDVLWHVL�E�\�N�|Oo�GH�D]DOÕU��6LOLND�
MHOLQ� \�]H\L� IL]LNVHO� DGVRUSVL\RQ� \D� GD� NLP\DVDO� LPPRELOL]DV\RQ� LOH� PRGLIL\H�
HGLOHUHN�NDWÕ�ID]�HNVWUDNVL\RQXQGD�VHoLFL�ELU�úHNLOGH�NXOODQÕODELOLU��'LWL]RQ�ELU�oRN�
HVHU�HOHPHQWOH�UHDNVL\RQD�JLUPHVLQH�NDUúÕQ�GLWL]RQOD�IRQNVL\RQODQPÕú�VLOLND�MHOLQ�
+J 	�
 �LoLQ�VHoLFL�ROGX÷X�J|]OHQPLúWLU��

2UJDQLN� ED]OÕ� VRUEHQWOHU� SROLPHULN� YH� QRQ�SROLPHULN� VRUEHQW� RODUDN� LNL\H�
D\UÕODELOLU�� 3ROLPHULN� VRUEHQWOHU� W�P� S+� DUDOÕ÷ÕQGD� NXOODQÕODELOPHVL� QHGHQL� LOH�
VLOLND� ED]OÕ� VRUEHQWOHUH� J|UH� HVHU� HOHPHQWOHULQ� |QGHULúWLULOPHVLQGH� DYDQWDM� VD÷ODU�
YH�\D\JÕQ�RODUDN�NXOODQÕOÕU�>��@��

0ROHN�OHU� EDVNÕODQPÕú� SROLPHUOHULQ� LON� RODUDN� NDWÕ�ID]� HNVWUDNVL\RQXQGD�
NXOODQÕPÕ�����¶GH�6HOOHJUHQ�YH�JUXEX�WDUDIÕQGDQ�JHUoHNOHúWLULOPLúWLU��6HOOHJUHQ�EX�
oDOÕúPDVÕQGD�� VH\UHOWLN� LGUDU�|UQH÷LQGHQ�SHQWDQDPLWLQ� HNVWUDNVL\RQXQX� VHoLFL� ELU�
úHNLOGH� \DSDQ�PROHN�OHU� EDVNÕODQPÕú� SROLPHU� KD]ÕUODPÕúWÕU�� 'DKD� VRQUD� ELU� oRN�
JUXS� oHúLWOL� PDWULNV� RUWDPÕQGDQ� IDUNOÕ� DQDOLWOHUL� D\ÕUPDN� LoLQ� 0,3� KD]ÕUOD\DUDN�
NDWÕ�ID]� HNVWUDNVL\RQGD� NXOODQPÕúWÕU� >��@�� 0,3¶LQ� 63(¶GH� NXOODQÕOPD�
GH]DYDQWDMODUÕQGDQ�ELUL�GH�EDVNÕODQDQ�DQDOLW�PROHN�O�Q�Q�]RU�X]DNODúWÕUÕOPDVÕGÕU��
<ÕNDPD� YH� HOXV\RQ� EDVDPDNODUÕ� VHoLFLOL÷LQ� RSWLPL]DV\RQX� LoLQ� HQ� |QHPOL�
DGÕPODUGÕU�>��@��
�
�����øQG�NWLI�(úOHúPLú�3OD]PD�2SWLN�(PLV\RQ�6SHNWURVNRSLVL��,&3�2(6��
�

$WRPLN� VSHNWURVNRSL�� HOHNWURPDQ\HWLN� ÕúÕPDQÕQ� |UQHNWHNL� DWRPODU�
WDUDIÕQGDQ� DEVRUSVL\RQXQD� \D� GD� HPLV\RQXQD� GD\DQÕU�� $WRPLN� VSHNWURVNRSL�
WHNQLNOHUL�HVHU�HOHPHQWOHULQ�DQDOL]LQGH�\D\JÕQ�RODUDN�NXOODQÕOÕU��$WRPLN�HPLV\RQ�
VSHNWURVNRSLVL��$(6���X\DUÕOPÕú�HQHUML�G�]H\LQH�oÕNDUÕODQ�DWRPODUÕQ�YH�WHN�DWRPOX�
L\RQODUÕQ� GDKD� G�ú�N� HQHUMLOL� G�]H\OHUH� JHoLúOHULQGH� \D\GÕNODUÕ� XOWUDYL\ROH� YH�
J|U�Q�U� E|OJH� ÕúÕPDVÕQÕQ� |Oo�OPHVLQGH� \D\JÕQ� RODUDN� NXOODQÕODQ� ELU� DWRPLN�
VSHNWURVNRSL�\|QWHPLGLU�>�����@���

$WRPLN� HPLV\RQ� VSHNWURVNRSLVLQGH� GX\DUOÕOÕN� WHPHO� HQHUML� G�]H\LQGH�
ROXúWXUXODQ�DWRP�VD\ÕVÕQD��X\DUÕOPÕú�G�]H\GHNL�DWRP�VD\ÕVÕQD��DWRPODUÕQ�X\DUÕOPÕú�
G�]H\GHNL�KD\DW�V�UHVLQH�YH�VÕFDNOÕ÷D�ED÷OÕGÕU��
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$UN� YH� NÕYÕOFÕP� JLEL� NODVLN� $(6� ND\QDNODUÕ� G�ú�N� NDUDUOÕOÕN� YH� |QHPOL�
PDWULNV� JLULúLPOHUL� J|VWHUPHVLQGHQ� GROD\Õ� $(6� ND\QDNODUÕQGDQ� SOD]PD� |QHP�
WDúÕU���

3OD]PD��|QHPOL�GHULúLPGH�NDW\RQ�YH�HOHNWURQ��EX�LNLVLQLQ�QHW�HOHNWULN�\�N��
VÕIÕU� RODFDN� úHNLOGHGLU�� LoHUHQ� HOHNWULNVHO� RODUDN� LOHWNHQ� JD]� NDUÕúÕPÕ� RODUDN�
WDQÕPODQÕU��.ROD\�L\RQODúWÕUÕODELOPHVL�YH�LQHUW�ROPDVÕ�QHGHQL\OH��SOD]PD�DUJRQ�LOH�
ROXúWXUXODELOLU�� 3OD]PDGD� DUJRQ� L\RQODUÕ� ROXúWXNWDQ� VRQUD� EX� L\RQODU� GDKD� ID]OD�
L\RQODúPD� LOH� SOD]PD� KDOLQLQ� V�UG�U�OPHVLQL� VD÷OD\DFDN� G�]H\GH� VÕFDNOÕN�
ROXúWXUPDN�LoLQ�ELU�GÕú�ND\QDNWDQ�\HWHUOL�J�o�DEVRUSODPD�\HWHQH÷LQH�VDKLSWLU��EX�
VÕFDNOÕN� ������.� NDGDU� E�\�N� RODELOLU�� ho� WLS� \�NVHN� VÕFDNOÕNOÕ� SOD]PD� YDUGÕU��
LQG�NWLI�HúOHúPLú�SOD]PD��,&3���GR÷UX�DNÕP�SOD]PD��'&3��YH�PLNURGDOJD�SOD]PD�
�0,3��>������@��

3OD]PD�� DOHYH� EHQ]HU� ELU� NX\UX÷X� EXOXQDQ� oRN� \R÷XQ�� SDUODN� EH\D]� YH�
JHoLUJHQ� ROPD\DQ� ELU� PHUNH]H� VDKLSWLU�� %RUXQXQ� ELUNDo� PLOLPHWUH� \XNDUÕVÕQD�
NDGDU�X]DQDQ�EX�PHUNH]��DUJRQXQ�DWRPLN�VSHNWUXPXQX�EDVWÕUDQ�V�UHNOL�VSHNWUXP�
ROXúWXUXU��6�UHNOL� ÕúÕPDQÕQ� VROGX÷X�PHUNH]LQ� �]HULQGHNL� ������PP¶OLN� E|OJHGH��
SOD]PD� RSWLN� RODUDN� JHoLUJHQGLU�� 6SHNWUDO� J|]OHPOHU� JHQHO� RODUDN� LQG�NVL\RQ�
ERELQLQLQ��]HULQGH�������PP¶OLN�ELU�\�NVHNOLNWH�\DSÕOÕU��%X�E|OJH�|QHPOL�|Oo�GH�
DUJRQ�oL]JLOHULQL�LoHUPH]�YH�DQDOL]�LoLQ�X\JXQGXU��ùHNLO��������

�

��������������������� �
������������������������������$���������������������������������������������������������������������������������%��
ùHNLO������3OD]PD�YH�KDPODo�J|U�Q�P����3+=��|QÕVÕWPD�E|OJHVL��,5=��%DúODQJÕo�ÕúÕQ�E|OJHVL���
����������������1$=��QRUPDO�DQDOLWLN�E|OJH��
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,&3¶QLQ� |QHPOL� ELOHúHQOHULQGHQ� ELUL� SOD]PDQÕQ� ROXúWX÷X� KDPODo� �WRUFK��
NÕVPÕGÕU�� +DPODo�� DUJRQ� JD]� DNÕPÕQÕQ� LoLQGHQ� JHoWL÷L� Hú� PHUNH]OL� �o� NXYDUW]�
ERUXGDQ�\DSÕOPÕúWÕU��+DPODo�WDVDUÕPÕQD�ED÷OÕ�RODUDN�WRSODP�DUJRQ�W�NHWLP�KÕ]Õ���
��� /�GDNLNDGÕU�� %X� \|QWHPGH� HOHNWURPDQ\HWLN� RODUDN� DUJRQ� JD]ÕQÕQ� LQG�NVL\RQ�
VDUÕPODUÕQGD�ELU� UDG\RIUHNDQV� �5)�� MHQHUDW|U�� LOH� HWNLOHúWLULOPHVL\OH� SOD]PD�HOGH�
HGLOLU���

ùHNLO� ����¶GD� J|U�OG�÷�� JLEL�� |UQHN� o|]HOWLVL� DUJRQ� JD]Õ� LOH� ELUOLNWH�
VLOLQGLULN� ELU� NXYDUW]� VLOLQGLULQ� LoLQGHQ� SOD]PD\D� SRPSDODQÕU�� (Q� LoWHNL� NXYDUW]�
ERUXGDQ���������/�GDNLNDOÕN� DUJRQ� DNÕúÕ\OD� QXPXQHOHU� WDúÕQÕU��dDSÕ�EX� VLOLQGLULN�
W�SWHQ� ELUD]� GDKD� E�\�N� RODQ� LNLQFL� ELU� NXYDUW]� VLOLQGLULQ� LoLQGHQ� LVH�� SOD]PD\Õ�
ROXúWXUDFDN� DUJRQ� JD]Õ� JHoHU�� 'Õú� VLOLQGLULQ� Xo� NÕVPÕQD� GH÷LúLN� VD\ÕGD� VX�
VR÷XWPDOÕ� LQG�NVL\RQ� VDUÕPÕ� VDUÕOÕU� YH�EX� VDUÕPODU�ELU� UDG\RIUHNDQV� MHQHUDW|U�QH�
ED÷ODQÕU�� 'ÕúWDNL� VLOLQGLULQ� XFXQGD�� UDG\RIUHNDQV� MHQHUDW|U�QGHQ� JHOHQ� YH�
LQG�NVL\RQ�VDUÕPODUÕQGDQ�JHoHQ�DNÕP�QHGHQL\OH�ELU�HOHNWURPDQ\HWLN�DODQ�ROXúXU��

�
�

ùHNLO�������3OD]PD�VÕFDNOÕN�E|O�POHUL��
�
$UJRQ�JD]Õ�DNÕPÕQGD�LON�HOHNWURQODUÕQ�ROXúWXUXOPDVÕ��ELU�HOHNWURQ�ND\QD÷Õ� �7HVOD�
ERúDOÕPÕ�� LOH� VD÷ODQÕU�YH�HOHNWURQODU�� LQG�NVL\RQ�VDUÕPÕQÕQ�ROXúWXUGX÷X�PDQ\HWLN�
DODQGD� KÕ]ODQDUDN�� DUJRQ� DWRPODUÕ\OD� oDUSÕúÕUODU� YH� DUJRQ� L\RQODUÕ� LOH� GDKD� ID]OD�
VD\ÕGD� HOHNWURQXQ� ROXúPDVÕQÕ� VD÷ODUODU�� 2OXúDQ� L\RQ� YH� HOHNWURQODU� LQG�NVL\RQ�
ERELQL�WDUDIÕQGDQ�ROXúWXUXODQ�PDQ\HWLN�DODQ�VDOÕQÕPODUÕ\OD�HWNLOHúLU��%X�HWNLOHúLP��
G�]HQOL�ELU�\RO� LoLQGH�ERELQ� LoLQGHNL� L\RQ�YH�HOHNWURQODUÕQ�DNPDVÕQD�QHGHQ�ROXU��
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L\RQ�YH�HOHNWURQODUÕQ�EX�KDUHNHWH�NDUúÕ�GLUHQFL�VRQXFXQGD��ELU�RKPLN�ÕVÕ�ROXúXU��%X�
\ROOD� ROXúDQ� SOD]PD� VÕFDNOÕ÷Õ�� GÕúWDNL� NXYDUW]� VLOLQGLULQ� WHUPDO� L]RODV\RQXQX�
JHUHNWLUHFHN� NDGDU� \�NVHNWLU�� %X� L]RODV\RQ� úHNLOGHQ� GH� J|U�OG�÷�� JLEL� ERUXQXQ�
GXYDUODUÕQD�WH÷HW�RODFDN�úHNLOGH�DUJRQ�DNÕúÕ\OD�VD÷ODQÕU��7H÷HW�DNÕú��UDG\DO�RODUDN�
SOD]PD� PHUNH]LQL� YH� LoWHNL� W�S�Q� Lo� GXYDUODUÕQÕ� VR÷XWXU�� %X� SURVHVLQ� V�UHNOL�
RODUDN� WHNUDUODQPDVÕ\OD�� RUWDPGDNL� DUJRQ� L\RQX� YH� HOHNWURQ� VD\ÕVÕQÕQ� DUWPDVÕ�
VRQXFX� ROXúDQ� SOD]PD�� PDQ\HWLN� DODQGDQ� HQHUML� DEVRUSOD\DUDN� ����������� .�
DUDVÕQGD�GH÷LúHQ�ELU�VÕFDNOÕ÷D�XODúÕU������������.�VÕFDNOÕN�DUDOÕ÷ÕQGD�DWRPODúPD�
L\L� ROXU� YH� GDKD� D]� NLP\DVDO� JLULúLP� V|]� NRQXVXGXU�� $UJRQXQ� L\RQODúPDVÕQGDQ�
JHOHQ�HOHNWURQ�GHULúLPL�QXPXQH�ELOHúHQOHULQLQ�L\RQODúPDVÕ�VRQXFX�ROXúDQ�HOHNWURQ�
GHULúLPLQH� J|UH� oRN� E�\�N� ROGX÷XQGDQ� L\RQODúPD� JLULúLP� HWNLOHUL� \RN� GHQHFHN�
NDGDU�D]GÕU��

3OD]PDQÕQ� VD÷OÕNOÕ� RODUDN� ROXúDELOPHVL� LoLQ� 5)� J�F�� ROXúWXUDQ� ND\QDN�
|QHPOLGLU��5DG\RIUHNDQV� MHQHUDW|U�Q�Q�IUHNDQVÕ�������0+]�DUDVÕQGD�GH÷LúPHNOH�
EHUDEHU��WLFDUL�,&3�DWRPLN�HPLV\RQ�VSHNWURPHWUHOHULQGH�IUHNDQV�����0+]�OLN�VDELW�
GH÷HUGH�WXWXOXU�>������@��5DG\RIUHNDQV�MHQDUDW|UOHU�NÕVD�YH�X]XQ�G|QHPGH�NDUDUOÕ�
J�o� VD÷OD\DELOPHOLGLU�� *�oWHNL� N�o�N� GH÷LúLPOHU� VLQ\DO� úLGGHWLQGH� E�\�N�
GH÷LúLNOLNOHUH� QHGHQ� ROXU�� 5)� J�o�� KDPODFÕQ� XFXQGD� EXOXQDQ� EDNÕU� ERUX�
J|U�Q�P�QGHNL� VDUPDO� \DSÕ� LOH� X\JXODQÕU�� %X� DPDFD� \|QHOLN� RODUDN� GH÷LúLN�
WHNQLNOHU� X\JXODQPDNWDGÕU�� .ULVWDO� NRQWUROO�� 5)� MHQHUDW|UOHU�� YDNXP� J�o� W�SO��
³)UHH�5XQQLQJ´� MHQHUDW|UOHU�� WDPDPL\OH� NDWÕ�KDO� �6ROLG�6WDWH�� ³)UHH�5XQQLQJ´�
MHQHUDW|UOHU�ROPDN��]HUH���WLS�5)�J�o�ND\QD÷Õ�EXOXQXU�>����������@��
�
�
�
�
�
�
�
�
�
ùHNLO�������7DPDPÕ\OH�NDWÕ�KDO�MHQHUDW|U�
�
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%D]Õ� HOHPHQWOHU� JD]� KDOLQGH� KLGU�UOHUL� RODUDN� YHULOLUNHQ�� oR÷X� |UQHN� VÕYÕ�
KDOGH�SOD]PD\D�YHULOLU��3OD]PDQÕQ�LoLQH�JLUHQ�o|]HOWL��DWRPODúÕU�YH�X\DUÕOÕU��ùHNLO�
������>��@��

�
ùHNLO�������3OD]PDGD�JHUoHNOHúHQ�ROD\ODU��
�

3OD]PD\D�VÕYÕ�YH�NDWÕ�|UQHNOHUL�YHUPHN�LoLQ�GL÷HU�ELU�\|QWHP��HOHNWURWHUPDO�
EXKDUODúWÕUPDGÕU�� %XUDGD� |UQHN� HOHNWURWHUPDO� DWRPODúPD� LoLQ� ELU� IÕUÕQGD�
EXKDUODúWÕUÕOÕU��6RQUD�EXKDU�KDPODFD�DUJRQ�DNÕúÕ�LOH�WDúÕQÕU��ùHNLO���������%X�W�U�ELU�
VLVWHPOH� oRN� D]�PLNWDUGDNL� |UQHN� LOH� oDOÕúÕODELOLU� YH� JHQLú�� GR÷UXVDO� ELU� oDOÕúPD�
DUDOÕ÷ÕQGD�G�ú�N�J|]OHQHELOPH�VÕQÕUODUÕQD�XODúÕODELOLU�>��@���

�
ùHNLO�������(OHNWURWHUPDO�EXKDUODúWÕUPD�FLKD]Õ��
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.DWÕODU� LoLQ� OD]HU� DúÕQGÕUPDOÕ� EXKDUODúWÕUPD� FLKD]ODUÕ� GD� NXOODQÕODELOLU�� %X�
G�]HQHNWH� |UQHN� \�]H\LQGH� N�o�N� ELU� DODQD� OD]HU� ÕúÕPDVÕ� RGDNODQDUDN�
EXKDUODúWÕUPD�LúOHPL�JHUoHNOHúWLULOLU��/D]HU�ÕúÕPDVÕ�������� P�oDSÕQGD�\�]H\H��ELU�
PLNURVNRS� \DUGÕPÕ� LOH� RGDNODQÕU�� %XKDU� NDUÕúÕPÕ�� DWRPODúPD� YH� X\DUPDQÕQ�
JHUoHNOHúWL÷L�KDPODoD�DUJRQ�DNÕúÕ�LOH�WDúÕQÕU��ùHNLO�������>������@���

�

�
�
ùHNLO�������/D]HU�PLNURSUREX��
�

$(6¶GH� VÕYÕ� |UQHNOHUGH� QHEXOL]HU� NXOODQÕOÕU�� 1HEXOL]HU� VÕYÕ� |UQH÷L� DHURVRO�
KDOLQH� G|Q�úW�U�U�� 6ÕYÕ� |UQHNOHULQ� QHEXOL]DV\RQX� VÕYÕQÕQ� YLVNR]LWHVL� YH� \�]H\�
JHULOLPL� LOH�JD]ÕQ�DNÕú�KÕ]ÕQD�ED÷OÕGÕU�� ,&3¶GH�SQHXPDWLN�YH�XOWUDVRQLN�QHEXOL]HU�
NXOODQÕODELOLU��.RQVHQWULN��oDSUD]�DNÕúOÕ�YH�EDELQJWRQ� WLSL�QHEXOL]HUOHU�SQHXPDWLN�
QHEXOL]HU�oHúLGLGLU���

1HEXOL]DV\RQ� LOH� ROXúDQ� DHURVROOHU� S�VN�UWPH� E|OJHVLQH� �VSUD\� FKDPEHU��
JHOLU�YH�EX�E|OPH�E�\�N�GDPODFÕNODUÕQ�SOD]PD\D�XODúPDVÕQÕ�HQJHOOH\HUHN���� P�
\D� GD� GDKD� N�o�N� WDQHFLNOHULQ� SOD]PD\D� WDúÕQPDVÕQÕ� VD÷ODU�� gUQH÷LQ� ����¶L�
SOD]PD\D�WDúÕQÕUNHQ��������¶X�DWÕ÷D�JLGHU�>����������@���

,&3� WHNQRORMLVLQLQ� LON� \ÕOODUÕQGD� VLVWHPOHUGH�� HPLV\RQODUÕQ� SOD]PDQÕQ� \DQ�
WDUDIÕQGDQ� J|]OHQGL÷L� UDG\DO� WHNQLNOHU� NXOODQÕOPDNWD\GÕ�� 'DKD� VRQUDNL� \ÕOODUGD��
SOD]PDQÕQ� KDPODo� HNVHQL� GR÷UXOWXVXQGD� L]OHQHELOGL÷L� DNVL\DO� VLVWHPOHU� GH�
�UHWLOPH\H�EDúODQPÕúWÕU��ùHNLO���������

�
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�
�

ùHNLO�������5DG\DO�YH�$NVL\DO�VLVWHP�
�

)DUNOÕ� HOHPHQWOHULQ� VÕFDN� E|OJHGH� �1$=�� IDUNOÕ� \�NVHNOLNOHUGH� HPLV\RQ�
YHUPHVL� QHGHQL\OH� UDG\DO� SOD]PD� WHNQL÷LQGH� J|]OHP� \�NVHNOL÷L� oRN� |QHPOLGLU��
*HQHOGH� RSWLN� \DSÕQÕQ� KHPHQ� JLULúLQGH� EXOXQDQ� JLULú� VOLWL� W�P� HOHPHQWOHU� LoLQ�
RUWDODPD�ELU�GH÷HUGH�RODFDN�úHNLOGH�\HUOHúWLULOPLúWLU��%X�VLVWHPOHU�JHQLú�ELU�|Oo�P�
DUDOÕ÷ÕQGD��SSE������oDOÕúDELOLUOHU��$NVL\DO�VLVWHPOHUGH�LVH�SOD]PD�HNVHQL�ER\XQFD�
GDKD� \R÷XQ� RODUDN� JHOHQ� HPLV\RQODU� NXOODQÕOPDNWD�� GROD\ÕVÕ\OD� GX\DUOÕOÕN�
DUWPDNWDGÕU�� $QFDN�� GX\DUOÕOÕ÷ÕQ� DUWPDVÕQD� �GHGHNVL\RQ� OLPLWLQLQ� D]DOPDVÕQD��
NDUúÕOÕN�EX�VLVWHPOHUGH�GLQDPLN�VÕQÕU��oDOÕúPD��VW�VÕQÕUÕ��G�úPHNWHGLU��%X�QHGHQOH�
DNVL\DO� VLVWHPOHUGH� DQFDN� G�ú�N� GHULúLPGHNL� |UQHNOHULQ� DQDOL]L� P�PN�Q�
RODELOPHNWHGLU��$NVL\DO� VLVWHPOHU�� UDG\DO� VLVWHPOHUH� RUDQOD� �� LOD� ��� NDW� DUDVÕQGD�
GDKD� G�ú�N� WD\LQ� OLPLWOHULQH� XODúDELOPHNOH� ELUOLNWH� NXOODQÕP� DoÕVÕQGDQ� ED]Õ�
NÕVÕWODPDODUÕ� EXOXQPDNWDGÕU�� 3OD]PDQÕQ� DNVL\DO� RODUDN� J|]OHQGL÷L� Xo� NÕVPÕQGDNL�
VR÷XN� E|OJHGH� EXOXQDQ� WDEDQ� HQHUML� G�]H\LQGHNL� DWRPODU� HPLV\RQODUÕ� DEVRUEH�
HGHUHN� NHQGLOL÷LQGHQ� DEVRUSVL\RQD� �6HOI�$EVRUSVL\RQ�� QHGHQ� ROXUODU�� 5DG\DO�
VLVWHPOHUGH� LVH� NHQGLOL÷LQGHQ� DEVRUSVL\RQ� DQFDN� oRN� \�NVHN� GHULúLPOHUGH�
J|]OHQLU�� .HQGLOL÷LQGHQ� DEVRUSVL\RQ�� NDOLEUDV\RQ� JUDIL÷LQLQ� OLQHHU� ROPD\DQ� ELU�
\DSÕGD�ROXúPDVÕQD�QHGHQ�ROXU��$NVL\DO�VLVWHPOHUGHNL�EX�VRUXQXQ�JLGHULOPHVL�LoLQ�
VÕFDN� E|OJHQLQ� XFXQGD� VR÷XN� E|OJHQLQ� \RN� HGLOPHVL� LoLQ� EDVÕQoOÕ� KDYD� EÕoD÷Õ�
NXOODQÕOÕU��

,&3�2(6� FLKD]ÕQGD� GHGHNW|U� RODUDN� IRWRoR÷DOWÕFÕ� W�SOHU� \D\JÕQ� RODUDN�
NXOODQÕOÕUNHQ� GDKD� VRQUD� VLOLNRQ� HVDVOÕ� \�N� WUDQVIHU� FLKD]Õ� �&7'�� \D\JÕQ� RODUDN�
NXOODQÕOPD\D� EDúODQPÕúWÕU�� <�N� HQMHNVL\RQ� GHGHNW|UOHUL� �&,'�� YH� \�N� HúOHúPLú�
GHGHNW|U��&7'�VÕQÕIÕQGDQGÕU��<�N�HúOHúPLú�GHGHNW|UOHULQ�DNVLQH�\�N�HQMHNVL\RQ�
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GHGHNW|UOHULQGH��KHUKDQJL�ELU�DQGD�ELU�HOHPDQGD�ELULNHQ�\�N�PLNWDUÕ�SDUoDODQPD�
ROPDGDQ� L]OHQHELOLU�� 'L÷HU� &7'� GHGHNW|UOHULQH� NÕ\DVOD� VHJPHQWHG�DUUD\� \�N�
WUDQVIHU�GHGHNW|UOHULQLQ�W�P�GDOJDER\X�ER\XQFD�TXDQWXP�HWNLQOL÷L�GDKD�\�NVHNWLU��
ø\L� ELU� GHGHNW|U� VLVWHPL�� \�]H\LQH� ��� HOHPHQWLQ� KHU� ELUL� LoLQ� �o� YH\D� G|UW� DQD�
HPLV\RQ� oL]JLVLQLQ� G�úHFH÷L� úHNLOGH� G�]HQOHQPLú� DOW� VHULOHU� EXOXQGXUDQ� VLOLNRQ�
FKLSOHU� �]HULQGH� VD\ÕVÕ]� DOW� VHULOHU� YH\D� VHUL� GD÷ÕWÕFÕODU� LoHULU� �ùHNLO� �������
'HGHNW|U�Q� YHUGL÷L� HOHNWULN� VLQ\DOL� HOHNWURQLN� GHYUHOHUOH� \�NVHOWLOHUHN� GLMLWDO�
RNX\XFXODUOD�|Oo�O�U���

�

�
�

ùHNLO�������'HGHNW|U�DOW�VHULOHUL�
�

,&3�2(6¶WH� \�NVHN� VÕFDNOÕNODUD� oÕNÕODELOGL÷L� LoLQ� ERU�� IRVIRU�� WXQJVWHQ��
XUDQ\XP�� ]LUNRQ\XP� YH� QL\REL\XPXQ� RNVLWOHUL� JLEL� oRN� NDUDUOÕ� ELOHúLNOHU� ELOH�
SOD]PD� VÕFDNOÕ÷ÕQGD� DWRPODúÕU��8\JXODQDQ� \�NVHN� VÕFDNOÕN� QHGHQL� LOH� HOHPHQWOHU�
DUDVÕ� JLULúLP� GDKD� D]GÕU�� 3OD]PDGDNL� \�NVHN� HOHNWURQ� \R÷XQOX÷X� L\RQODúPD\Õ�
E�\�N� |Oo�GH� HQJHOOHU�� %LU� oRN� HOHPHQW� LoLQ� L\L� HPLV\RQ� VSHNWUXPX� HOGH�
HGLOPHVLQL� VD÷ODU� YH� ������ HOHPHQWLQ� VSHNWUXPX� D\QÕ� DQGD� ND\GHGLOHELOLU�� %X�
QHGHQOH� oRN� N�o�N� KDFLPGHNL� |UQHNOHUOH� GDKD� oRN� HOHPHQWLQ� DQDOL]L� \DSÕODELOLU��
øQG�NWLI� HúOHúPLú� SOD]PD� ND\QDNODUÕ� LOH� HOGH� HGLOHQ� J|]OHQHELOPH� VÕQÕUODUÕ� GDKD�
L\LGLU�� %XQXQOD� ELUOLNWH� oL]JL� |UW�úPHOHULQGHQ� ND\QDNODQDQ� VSHNWUDO� JLULúLP�
RODVÕOÕ÷Õ�oRNWXU���

�
+LGU�U�2OXúXPX�YH�6R÷XN�%XKDU�<|QWHPL�

�
,&3�2(6� VLVWHPLQGH� |UQHN� JLULú� VLVWHPL� RODUDN� KLGU�U� VLVWHPL� GH� \D\JÕQ�

RODUDN�NXOODQÕODELOLU��%X� WHNQLN�� VH\UHOWLN� DVLWWHNL�QXPXQH� LOH� LQGLUJHPH� DMDQÕQÕQ�
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�\D\JÕQ� RODUDN� NXOODQÕODQ� VH\UHOWLN� VRG\XP� KLGURNVLW� o|]HOWLVLQGHNL� VRG\XP�
ERURKLGU�U�o|]HOWLVL��NDUÕúPDVÕ�LOH�ROXúDQ�DWRPLN�KLGURMHQ�+J��6E��$V��%L��*H��3E��
6H�� 7H� YH� 6Q� JLEL� KLGU�UOHúHQ� HOHPHQWOHULQ� XoXFX� KLGU�UOHULQL� ROXúWXUXU� �ùHNLO�
������>������@��8oXFX�KLGU�UOHU�WDúÕ\ÕFÕ�JD]�LOH�SOD]PD\D�WDúÕQÕUODU��

�

�
ùHNLO�������+LGU�U�6LVWHPL�
�

&LYD�� RGD� VÕFDNOÕ÷ÕQGD� ELOH� EXKDUODúDELOHQ� WHN� PHWDO� ROGX÷XQGDQ��
DWRPODúPDVÕ� LoLQ� DWRPODúWÕUÕFÕ\D� GÕúDUÕGDQ� ÕVÕ� HQHUMLVL� YHULOPHVLQL� JHUHNWLUPH]��
&LYD�DQDOL]L�LoLQ�\DSÕODFDN�o|]HOWL\H�ELU�LQGLUJH\LFL�UHDNWLI�HNOHQHUHN�FLYD�L\RQODUÕ�
PHWDOLN� KDOH� LQGLUJHQLU�� %X� QHGHQOH� |]HOOLNOH� FLYD� DQDOL]L� LoLQ� VR÷XN� EXKDU�
\|QWHPL�RODUDN�ELOLQHQ�ELU�DWRPODúWÕUPD�\|QWHPL�JHOLúWLULOPLúWLU�>��@��6R÷XN�EXKDU�
LúOHPLQLQ� LNL� |QHPOL� DYDQWDMÕ� YDUGÕU�� gQFHOLNOH� FLYD� |UQHN� PDWULNVLQGHQ�
X]DNODúWÕUÕOGÕ÷ÕQGDQ�PDWULNV�JLULúLP�HWNLVL�D]DOPÕú�ROXU�� øNLQFLVL�� W�P�FLYD�|UQH÷L�
ELUNDo� GDNLND� LoHULVLQGH� DWRPODúWÕUÕFÕ\D� JLWWL÷L� LoLQ� WD\LQ� VÕQÕUÕ� DUWPÕú� ROXU��9HUL�
WRSODPD� HVQDVÕQGD� �WD\LQ� WHNQL÷LQH� ED÷OÕ� RODUDN� DEVRUSVL\RQ�� IORUHVDQV� \D� GD�
HPLV\RQ��K�FUHGHNL�FLYD�\R÷XQOX÷X� WLSLN�|UQHN�JLULúL\OH�NÕ\DVODQGÕ÷ÕQGD�|QHPOL�
|Oo�GH�DUWPÕúWÕU��&LYD�EXKDUÕQÕQ�DEVRUSVL\RQX�YH�HPLV\RQX� LoLQ�GDKD�oRN�������
QP¶GH� oDOÕúÕOÕU�� $EVRUSVL\RQ� YH\D� HPLV\RQ� �SLN� \�NVHNOL÷L�� FLYD� GHULúLPL�
IRQNVL\RQX�RODUDN�|Oo�O�U��
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6R÷XN� EXKDU� DQDOL]LQGH� XoXFX� HOHPHQWHO� FLYDQÕQ� ROXúPDVÕ� LoLQ� NDOD\� �,,��
NORU�U� �6Q&O � �� \D� GD� VRG\XP� ERURKLGU�U� �1D%+ � �� LQGLUJHPH� DMDQODUÕ� RODUDN�
NXOODQÕODELOLU��.DOD\��,,��NORU�U�+J�LOH�HúLWOLNWHNL�JLEL�UHDNVL\RQD�JLUHU���

6Q P9Q ���+J P9Q 6Q R�Q ���+J S �
&LYD�EXKDUÕ� WDúÕ\ÕFÕ�JD]� LOH�DWRP�K�FUHVLQH�J|QGHULOLU��.DOD\��,,��NORU�U�NXYYHWOL�
LQGLUJH\LFL�ROPDGÕ÷Õ� LoLQ�PDWULNVWH�EXOXQDQ�SHN�oRN�PHWDOL� LQGLUJH\HPH]��.DOD\�
�,,�� NORU�U� DWPRVIHULN� RNVLMHQ� YDUOÕ÷ÕQGD�NROD\FD�6Q2 � ¶H� G|Q�ú�U�YH�EX�QHGHQOH�
o|]HOWL�J�QO�N�RODUDN�KD]ÕUODQPDOÕ�YH�GHJD]H�HGLOPHOLGLU��6Q2 � � WDQHFLNOHUL�|UQHN�
W�SOHULQLQ�YH�JD]�VÕYÕ�D\ÕUÕFÕVÕQÕQ��]HULQGH�ELULNLU��%X�HVHU�PLNWDUGDNL�FLYD�DQDOL]L�
LoLQ� |QHPOL� ELU� VRUXQGXU� YH� DQDOL]GHQ� |QFH� ID]OD� WHPL]OHPH� JHUHNWLULU�� 6Q&O� �
NXOODQÕPÕ� ID]OD� PLNWDUGD� 6Q&O � � ������ �� Z�Y�� NXOODQÕPÕQD�� DQDOL]� V�UHVLQLQ� YH�
DQDOL]� PDOL\HWLQLQ� DUWPDVÕQD� QHGHQ� ROXU� >��@�� &LYDQÕQ� LQGLUJHQPHVL� LoLQ� 6Q&O � �
NXOODQÕOGÕ÷ÕQGD�� RUJDQRFLYD� ELOHúLNOHUL� LQRUJDQLN� FLYD\D� G|Q�úW�U�OPHOLGLU��
2UJDQRFLYD� ELOHúLNOHULQLQ� RNVLGDV\RQX� LoLQ� SRWDV\XP� SHUV�OIDW�� 89� ÕúÕ÷Õ� YH\D�
SRWDV\XP�EURPDW�YH�EURP�U�o|]HOWLOHULQLQ�NDUÕúÕPÕ�NXOODQÕODELOLU�>��@��

'DKD� GX\DUOÕ� VRQXoODUÕQ� DOÕQGÕ÷Õ� ELU� EDúND� \|QWHPGH� LVH�� DVLWOHQGLULOPLú�
|UQHN� o|]HOWLVLQH� ED]LN� o|]HOWLGHNL� VRG\XP� ERURKLGU�U� �1D%+ � �� HNOHQHUHN�
KLGU�U�Q�ROXúPDVÕ�VD÷ODQÕU���

%+ T U �����2+ U ����+J V9W ��+J X ���%2 V U ����+ V 2 �
6RG\XP� ERURKLGU�U� o|]HOWLVL� 6Q&O� � o|]HOWLVLQH� J|UH� GDKD� NXYYHWOL� LQGLUJHPH�
DMDQÕGÕU�� 6Q � � � JLEL� DWPRVIHULN� RNVLMHQ� LOH� UHDNVL\RQD� JLUPHGL÷L� LoLQ� o|]HOWL�
KD]ÕUODQÕUNHQ�GHJD]H� HGLOPHVLQH� JHUHN� \RNWXU� >��@��6RG\XP�ERURKLGU�U� NXYYHWOL�
LQGLUJH\LFLGLU�YH�EDNÕU�YH�QLNHO�FLYD\Õ� WXWDQ� WDQHFLNOHULQ�ROXúPDVÕQÕ� VD÷OD\DELOLU��
gUQHNWHNL�V�OI�U�Q�RODVÕ�JLULúLPL�SRWDV\XP�SHUPDQJDQDW�HNOHQPHVL�LOH�JLGHULOLU���

.HVLNOL� \DSÕGDNL� VR÷XN� EXKDU� VLVWHPLQGH�� EHOLUOL� KDFLPGHNL� |UQHN� YH�
LQGLUJH\LFL�LúOHPLQ�EDúÕQGD�NDUÕúÕUODU��%X�\|QWHPOH�ID]OD�PLNWDUGD�|UQHN�W�NHWLOLU��
\|QWHP�\DYDúWÕU�YH�ID]OD�LúOHP�JHUHNWLULU��

$NÕú�HQMHNVL\RQOX�VLVWHPGH��|UQHN�YH�LQGLUJHPH�UHDNWLIOHUL�V�UHNOL�RODUDN�Hú�
]DPDQOÕ� RODUDN� SRPSDODQÕU�� UHDNVL\RQXQ�JHUoHNOHúWL÷L� NDUÕúPD� E|O�P�QGHQ� JD]�
VÕYÕ�D\ÕUÕFÕ\D�JHOHUHN�WDúÕ\ÕFÕ�JD]�LOH�FLKD]D�WDúÕQÕU��%X�VLVWHPGH�GDKD�D]�PLNWDUGD�
|UQHN� NXOODQÕOÕU�� .HVLNOL� VLVWHPOH� DNÕú� HQMHNVL\RQOX� VLVWHPLQ� GX\DUOÕNODUÕ� EHQ]HU�
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ROVD�GD�DNÕú�HQMHNVL\RQOX�VLVWHPGH�GDKD�D]�PLNWDUGD�|UQHN�NXOODQÕOPDVÕ�QHGHQL�LOH�
GDKD�DYDQWDMOÕGÕU���

�
�������&LYD�7�UOHQGLULOPHVL�YH�&LYD�7D\LQL�øoLQ�8\JXODPDODU��
�

&LYD�WD\LQL�LoLQ�VR÷XN�EXKDU�DWRPLN�DEVRUSVL\RQ�VSHNWURVNRSLVL��&9�$$6���
JUDILW� IÕUÕQ�DWRPLN�DEVRUSVL\RQ�VSHNWURVNRSLVL� �*)�$$6���HOHNWURNLP\DVDO� VR÷XN�
EXKDU� DWRPLN� DEVRUSVL\RQ� VSHNWURVNRSLVL� �(&�&9�$$6��� VR÷XN� EXKDU� DWRPLN�
IORUHVDQV� VSHNWURVNRSLVL� �&9�$)6��� LQG�NWLI� HúOHúPLú� SOD]PD� HPLV\RQ�
VSHNWURVNRSLVL� �,&3�2(6��� LQG�NWLI� HúOHúPLú� SOD]PD� N�WOH� VSHNWURVNRSLVL� �,&3�
06��NXOODQÕODELOLU��&LYDQÕQ�WRNVLN�|]HOOL÷L�FLYD�PLNWDUÕQÕQ�\DQÕQGD�FLYDQÕQ�W�U�QH�
GDKD�oRN�ED÷OÕ�ROPDVÕ�QHGHQL�LOH�FLYD�ELOHúLNOHULQLQ�W�UOHQGLULOPHVL�|QHPOLGLU��(VHU�
HOHPHQW�W�UOHQGLUPHVL�LoLQ�NXOODQÕODQ�KLEULW�VLVWHPOHUGH��VLVWHPOHUGHQ�ELUL�HWNLOL�ELU�
D\ÕUPD�VD÷ODUNHQ��GL÷HUL�D\UÕODQ� W�UOHULQ�QLWHO�YH�QLFHO�DQDOL]LQLQ�JHUoHNOHúPHVLQL�
VD÷ODU�� $\ÕUPD\Õ� JHUoHNOHúWLUHQ� WHNQLNOHUGHQ� HOHPHQWHO� W�UOHQGLUPH� LoLQ� JD]�
NURPDWRJUDILVL� �*&�� YH� \�NVHN� SHUIRUPDQVOÕ� VÕYÕ� NURPDWRJUDILVL� \D\JÕQ� RODUDN�
NXOODQÕOÕUNHQ�� D\UÕODQ� W�UOHULQ� DQDOL]L� LoLQ� DWRPLN� DEVRUSVL\RQ� VSHNWURVNRSLVL�
�$$6���DWRPLN�HPLV\RQ�VSHNWURVNRSLVL��$(6��YH�DWRPLN�IORUHVDQV�VSHNWURVNRSLVL�
\D\JÕQ�RODUDN�NXOODQÕOÕU��*&�VLVWHPLQLQ�W�UOHQGLUPH�DPDFÕ�LOH�NXOODQÕODELOPHVL�LoLQ�
|UQHNWH� EXOXQDQ� ELOHúHQOHULQ� SDUoDODQPDNVÕ]ÕQ� NROD\FD� EXKDUODúPDVÕ�
JHUHNPHNWHGLU��&LYD� W�UOHQGLUPHVLQGH� W�UOHULQ�DUD�ED÷ODQWÕGDNL�\�NVHN�VÕFDNOÕNWD�
FLYD� EXKDUÕ� úHNOLQGH� WDúÕQÕPÕ� V|]� NRQXVXGXU�� +3/&� VLVWHPL� W�UHYOHQGLUPH�
EDVDPD÷ÕQÕ� JHUHNWLUPHPHVL� QHGHQL� LOH� YH� RGD� VÕFDNOÕ÷ÕQGD� FLYD� ELOHúLNOHULQL�
D\ÕUDELOGL÷L�LoLQ�NXOODQÕPÕ�GDKD�NROD\GÕU���

6R÷XN� EXKDU� DWRPLN� DEVRUSVL\RQ� VSHNWURVNRSLVL� |]HOOLNOH� FLYD� EXKDUÕQÕQ�
DOWÕQOD� DPDOJDPODúWÕUÕOPDVÕ� LOH� GHULúWLULOGL÷LQGH� EDVLW�� KÕ]OÕ�� LQWHUIHUDQVODUÕQ� X]DN�
ROPDVÕ��G�ú�N�PDOL\HW�YH�\�NVHN�GX\DUOÕOÕN�J|VWHUPHVLQGHQ�GROD\Õ�\D\JÕQ�RODUDN�
WHUFLK� HGLOLU��'L÷HU� NXOODQÕODQ� WHNQLN� LVH� *)$$6¶GLU�� %XUDGD� DVÕO� VRUXQ� FLYD� YH�
ELOHúLNOHULQLQ�EXKDUODúPDVÕGÕU��$WRPL]DV\RQGDQ�|QFH�DQDOLW�ND\EÕQÕ�|QOHPHN�LoLQ�
WHUPDO� VWDELOL]DV\RQ� |QHPOLGLU�� %XQXQ� LoLQ� ED]Õ� DVDO� PHWDOOHU� YH� EXQODUÕQ�
NDUÕúÕPODUÕ�FLYD�VWDELOL]DV\RQX�LoLQ�\�NVHN�GX\DUOÕOÕN�YH�G�ú�N�WD\LQ�VÕQÕUÕQGD�HOGH�
HWPHN�LoLQ�IÕUÕQÕQ�JLULúLQH�PRGLIL\H�HGLFLOHU�NXOODQÕOÕU�>��@���
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7D\LQ� VÕQÕUÕQÕQ� �� ����� �J� O N
B
� ROPDVÕQGDQ� GROD\Õ� ,&3�06� VRQ� ]DPDQODUGD�

\D\JÕQ�RODUDN�NXOODQÕOÕU�������J� O N
B
�JLEL�G�ú�N�GHULúLPOHUGH�ELOH�FLYDQÕQ�\DSÕúPD�

VRUXQXQGDQ�GROD\Õ� UXWLQ�DQDOL]�úDUWODUÕQGD� ,&3�06� LOH�DQDOL]� ]RUGXU��%XQXQ� LoLQ�
KHU� DQDOL]� VRQUDVÕQGD� VH\UHOWLN� KLGUREURPLN� DVLW� LOH� ��� GDNLND\Õ� DúDQ� \ÕNDPD�
\DSÕOPDOÕGÕU�>��@��
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���0$7(5<$/�9(�<g17(0�
�
�����.XOODQÕODQ�.LP\DVDOODU�
�

%X� oDOÕúPDGD� NXOODQÕODQ� /�VLVWHLQ� YH� PHWDNURLONORU�U� 6LJPD� �6W�� /RXLV��
ILUPDVÕQGDQ��PHWLOFLYD�NORU�U��FLYD�NORU�U�YH�SROLYLQLODONRO��39$/��0:����������
�� ����$OGULFK� �$%'�� ILUPDVÕQGDQ�� D]RELVL]REXWLURQLWULO� �$,%1�� )OXND� �øVYLoUH��
ILUPDVÕQGDQ�WHPLQ�HGLOPLúWLU��(WLOHQJOLNROPHWDNULODW��('0$��)OXND�$��*���%XFKV��
øVYLoUH�� ILUPDVÕQGDQ�VD÷ODQDUDN�NXOODQÕOPDGDQ�|QFH�KLGURNLQRQ�YDUOÕ÷ÕQGD�G�ú�N�
EDVÕQoWD�GDPÕWÕOPÕú�YH�NXOODQÕQFD\D�NDGDU��� � &¶GD�PXKDID]D�HGLOPLúWLU��/876���
�\D÷ÕQGDQ� DUÕQGÕUÕOPDPÕú� ÕVWDNR]� KHSDWRSDQNUHDV�� UHIHUDQV� PDGGHVL� .DQDGD�
8OXVDO�$UDúWÕUPD�.RQVH\LQGHQ�VD÷ODQPÕúWÕU��.DOLEUDV\RQ� LúOHPOHUL������SSP¶OLN�
1,67�650������+J�VWDQGDUGÕQÕQ����¶OLN�+&O�LOH�VH\UHOWLOPHVL�LOH�KD]ÕUODQPÕúWÕU��
øQGLUJHPH� LúOHPL� �� ����� 1D2+� o|]HOWLVLQGHNL� �� ���¶OLN� 1D%+� � o|]HOWLVL� LOH�
JHUoHNOHúWLULOPLúWLU�� 1D%+ � � o|]HOWLVL� LOH� VWDQGDUWODU� J�QO�N� KD]ÕUODQPÕú� YH�
NXOODQÕOPÕúWÕU��.XOODQÕODQ� W�P�PDO]HPHOHU� ELU� J�Q� ER\XQFD�����¶OLN�+12 � � DVLW�
o|]HOWLVLQGH�EHNOHWLOPLú�YH�GHL\RQL]H�VX�LOH�\ÕNDQPÕúWÕU��7L\R�UH�&DUOR�(UED��+&O�
0HUFN� �$OPDQ\D�� YH� +12 � � &DUOR� (UED� ILUPDODUÕQGDQ� WHPLQ� HGLOPLú� YH� ROGX÷X�
JLEL� NXOODQÕOPÕúWÕU�� 'L÷HU� E�W�Q� NLP\DVDOODU� DQDOLWLN� VDIOÕNWD� ROXS�� 0HUFN� $*�
�'DUPVWDGW�� $OPDQ\D�� ILUPDVÕQGDQ� VD÷ODQPÕúWÕU�� 'HQH\OHUGH� NXOODQÕODQ� W�P�
GHL\RQL]H� VX� %DUQVWHDG� �'XEXTXH�� ,$�� 52� VDI� /3� WHUV� R]PR]� FLKD]Õ� LOH�
\DSÕOPÕúWÕU���
�
�����.XOODQÕODQ�&LKD]ODU�

�
ø\RQ� DQDOL]OHUL� øQG�NWLI� (úOHúPLú� 3OD]PD� 2SWLN� (PLV\RQ� 6SHNWURPHWUHVL�

�,&3�2(6���3HUNLQ�(OPHU������'9�0RGHO�LOH�JHUoHNOHúWLULOPLúWLU��d|]HOWLOHULQ�S+�
D\DUODUÕ� )LVKHU� 6FLHQWLILF�� $FFXPHW Y � %DVLF� $%���S+�PHWUHVL� LOH� \DSÕOPÕúWÕU��
0RQRPHU�YH�SROLPHUOHULQ�NDUDNWHUL]DV\RQ�oDOÕúPDODUÕQGD� LVH�3HUNLQ�(OPHU������
0RGHO� )7�,5�� 5DVWHU� (OHNWURQ� 0LNURVNRSL� /HLW]�$05������ PRGHO� WDUDPDOÕ�
HOHNWURQ� PLNURVNREX� �6(0�� YH� $6$3� ����� PRGHO� VSHVLILN� \�]H\� DODQÕ� |Oo�P�
�%(7��FLKD]ODUÕ�NXOODQÕOPÕúWÕU��0HWLOFLYD�YH�FLYD�L\RQODUÕQÕ�LoHUHQ�VWDQGDUW�UHIHUDQV�
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PDGGHVLQLQ� |QGHULúWLULOPHVL� +3/&� +3�6HULHV� ����� �$JLOHQW�� FLKD]Õ� LOH�
\DSÕOPÕúWÕU��
�
�����<|QWHP�
�
������3ROLPHULN�0LNURN�UHOHULQ�+D]ÕUODQPDVÕ�
�
�����������0HWDNURLO��/��DPLGRVLVWHLQ�0RQRPHULQLQ�6HQWH]L��
�

0HWDNURLODPLGR�VLVWHLQ�PRQRPHULQLQ��0$&��VHQWH]L�'HQL]OL�YH�DUNDGDúODUÕ�
WDUDIÕQGDQ� JHUoHNOHúWLULOPLúWLU� >��@�� ���� J� VLVWHLQ� YH� ���� J�1D12� � ���PO�. � &2 � ���
��� ��� Y�Y�� o|]HOWLVLQGH� o|]�OP�ú� YH� EX� o|]HOWL� �� � &¶D� VR÷XWXOPXúWXU�� ���� PO�
PHWDNURLO� NORU�U� EX� o|]HOWL\H� \DYDúoD� LODYH� HGLOPLú� YH� EX� o|]HOWL� �� VDDW� RGD�
VÕFDNOÕ÷ÕQGD� D]RW� DWPRVIHULQGH� NDUÕúWÕUÕOPÕúWÕU�� %X� LúOHPLQ� VRQXQGD� o|]HOWLQLQ�
S+¶VÕ� ���¶\H� D\DUODQPÕú� YH� HWLODVHWDW� LOH� HNVWUDNWH� HGLOPLúWLU�� 6XOX� ID]� G|QHU�
EXKDUODúWÕUÕFÕGD� X]DNODúWÕUÕOPÕú� YH� NDODQ� NÕVÕP� �0$&�� HWDQRO� YH� HWLODVHWDW� LOH�
NULVWDOOHQGLULOHUHN�VDIODúWÕUÕOPÕúWÕU���

�
���������0HWLOFLYD�PHWDNURLO�/�DPLGR�VLVWHLQ�.RPSOHNV�0RQRPHULQLQ��6HQWH]L�
�

0HWLOFLYD�PHWDNURLO�/�DPLGR�VLVWHLQ� �00�0$&�� NRPSOHNV� PRQRPHULQLQ�
VHQWH]L� LoLQ� X\JXODQDQ� \|QWHPGH�� ������ J� ����� PPRO�� PHWLOFLYD� NORU�U� ��� PO�
HWDQROGH� o|]�OP�ú� YH� ���� PPRO� 0$&� HNOHQHUHN� RGD� VÕFDNOÕ÷ÕQGD� \DYDúoD�
NDUÕúWÕUÕOPÕúWÕU��2OXúDQ�PHWLOFLYD�0$&�NRPSOHNV�PRQRPHUL� V�]�OHUHN�HWDQRO� LOH�
\ÕNDQPÕú�YH�YDNXPOX�GHVLNDW|UGH�NXUXWXOPXúWXU��

�
���������0HWLOFLYD�%DVNÕODQPÕú�3ROLPHULN�0LNURN�UHOHULQ�6HQWH]L��
�

0HWLOFLYD�EDVNÕODQPÕú�PLNURN�UHOHU�GLVSHUVL\RQ�SROLPHUL]DV\RQ�WHNQL÷L�LOH�
KD]ÕUODQPÕúWÕU��0HWLOFLYD�PHWDNURLO��/��DPLGRVLVWHLQ�FR�HWLOHQJOLNROPHWDNULODW����
>S�00�0$&�FR�('0$�@� N�UHFLNOHULQLQ� WLSLN� V�VSDQVL\RQ� NRSROLPHUL]DV\RQ�
LúOHPL�DúD÷ÕGDNL�JLEL�JHUoHNOHúWLULOPLúWLU���
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'LVSHUVL\RQ� RUWDPÕ� ���� J� 39$/¶�Q� ��� PO� GLVWLOH� VXGD� o|]�OPHVL� LOH�
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