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1LHWV� XLW� GH]H� XLWJDYH� PDJ� ZRUGHQ� YHUYHHOYRXGLJG� HQ�RI� RSHQEDDU� JHPDDNW� ZRUGHQ� GRRU�
PLGGHO�YDQ�GUXN��IRWRNRSLH��PLFURILOP�RI�RS�ZHONH�DQGHUH�ZLM]H�GDQ�RRN�]RQGHU�YRRUDIJDDQGH�
VFKULIWHOLMNH� WRHVWHPPLQJ� YDQ� KHW� 1,9(/� �1HGHUODQGV� LQVWLWXXW� YRRU� RQGHU]RHN� YDQ� GH�
JH]RQGKHLGV]RUJ�� WH� 8WUHFKW�� +HW� JHEUXLN� YDQ� FLMIHUV� HQ�RI� WHNVW� DOV� WRHOLFKWLQJ� RI� RQGHU�
VWHXQLQJ� ELM� DUWLNHOHQ�� ERHNHQ� HQ� VFULSWLHV� LV� WRHJHVWDDQ�� PLWV� GH� EURQ� GXLGHOLMN� ZRUGW�
YHUPHOG��
�
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�
0DQDJHPHQW�VDPHQYDWWLQJ�HLQGUDSSRUW�PRQLWRULQJ�(96����������� ��
�
%HVFKRXZLQJ�HQ�DDQEHYHOLQJHQ� ��
�
9RRUZRRUG�� ��
�
6DPHQYDWWLQJ� ���
�
�
�� ,QOHLGLQJ� ���
���� +HW�(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP��(96�� ���
���� 'RHO�YDQ�KHW�RQGHU]RHN� ���
���� 2SERXZ�YDQ�GLW�UDSSRUW� ���
�
�
�� $FKWHUJURQG�YDQ�KHW�RQGHU]RHN� ���
���� (OHNWURQLVFKH�IRUPXODULD� ���
���� :DW�LV�KHW�(96�HQ�ZDW�ZRUGW�HUYDQ�YHUZDFKW"� ���
���� 7XVVHQGRHOHQ� ���
���� ,PSOHPHQWDWLHSURJUDPPD� ���
���� 0RQLWRULQJ�YRRUVFKULMIJHGUDJ�HQ�EHVSDULQJHQ� ���
�
�
�� 0HWKRGH� ���
���� 'DWDEURQQHQ� ���
� ������ /DQGHOLMNH�VWHHNSURHI�KXLVDUWVHQ��YUDJHQOLMVW�LQYRHULQJ�(96� ���
� ������ 9RRUVFKULMYHQ�YDQ�JHQHHVPLGGHOHQ�GRRU�KXLVDUWVHQ� ���
���� 0HHWLQVWUXPHQWHQ� ���
� ������ *HEUXLN�FRPSXWHU�HQ�(96�HQ�EHRRUGHOLQJ� ���
� ������ 9RRUVFKULMYHQ�YDQ�JHQHHVPLGGHOHQ�GRRU�KXLVDUWVHQ� ���
���� 9RRUVFKULMYHQ�GRRU�KXLVDUWVHQ� ���
�
�
�� %HVFKULMYLQJ�YDQ�GH�UHSUHVHQWDWLYLWHLW� ���
���� 5HVSRQV�� ���
� ������ 9UDJHQOLMVWHQ� ���
� ������ 3UHVFULSWLHJHJHYHQV� ���
���� 5HSUHVHQWDWLYLWHLW�YDQ�GH�JHEUXLNWH�GDWD� ���
�
�
�� ,PSOHPHQWDWLH�HQ�JHEUXLN�YDQ�KHW�(96�LQ������ ���
���� ,QOHLGLQJ� ���
���� *HEUXLN�YDQ�KHW�(96� ���
� ������ &RGHUHQ�PHW�,&3&� ���
� ������ *HEUXLN�YDQ�KHW�(96� ���
���� %HRRUGHOLQJ�YDQ�KHW�(96� ���
���� 6DPHQYDWWLQJ�HQ�FRQFOXVLH� ���
�
�
�
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�� 9RRUVFKULMYHQ�YROJHQV�(96�LQ������HQ������ ���
���� ,QOHLGLQJ� ���
���� 9RRUVFKULMYHQ�YROJHQV�KHW�(96� ���
� ������ 9DULDWLH�LQ�(96�FRQIRUP�YRRUVFKULMYHQ� ���
� ������ (96�FRQIRUP�YRRUVFKULMYHQ�HQ�(96�JHEUXLN� ���
���� &DVH�VWXGLHV� ���
� ������ 1LHW�RQQRGLJ�YRRUVFKULMYHQ�YDQ�JHQHHVPLGGHOHQ� ���
� ������ 1LHXZH�JHQHHVPLGGHOHQ� ���
� ������ 6WDSSHQSODQ� ���
���� 6DPHQYDWWLQJ�HQ�FRQFOXVLH� ���
�
�� .RVWHQHIIHFWHQ�YDQ�KHW�(96�LQ������ ���
���� ,QOHLGLQJ� ���
���� $DQWDO�YRRUVFKULIWHQ�SHU�SDWLsQW� ���
���� .RVWHQ�SHU�YRRUVFKULIW� ���
���� .RVWHQ�SHU�SDWLsQW� ���
���� 6DPHQYDWWLQJ�HQ�FRQFOXVLH� ���
�
�� +HW�(96��GH�SHULRGH����������� ���
���� ,QOHLGLQJ� ���
���� 2QWZLNNHOLQJ�(96�JHEUXLN�LQ�GH�SHULRGH����������� ���
���� 7UHQGHIIHFWHQ�(96��NRVWHQHIIHFWHQ� ���
���� 7UHQGHIIHFWHQ�(96��YRRUJHVFKUHYHQ�JHQHHVPLGGHOHQ� ���
�
/LWHUDWXXU� � � ���
�
%LMODJH����YUDJHQOLMVWHQ�KXLVDUWVHQ� ���
�
%LMODJH����SHUFHQWDJH�(96�FRQIRUPH�YRRUVFKULIWHQ�HQ�NRVWHQ�SHU�YRRUVFKULIW� ���
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0DQDJHPHQW�6DPHQYDWWLQJ�HLQGUDSSRUW�PRQLWRULQJ�(96�
����������
�
�
�
��� +HW� (OHNWURQLVFK� 9RRUVFKULMI� 6\VWHHP� �(96�� LV� HHQ� FRPSXWHUSURJUDPPD� ZDDUPHH� GH�
KXLVDUWV� PHGLFDPHQWHX]H� HQ� QLHW�PHGLFDPHQWHX]H� DGYLH]HQ� NULMJW�� JHJHYHQ� GH� GRRU� KHP�
LQJHJHYHQ� �,&3&��GLDJQRVHFRGH�� +LHUELM� ZRUGW� UHNHQLQJ� JHKRXGHQ�PHW� OHHIWLMG�� JHVODFKW� HQ�
HYW�� DQGHUH� DDQGRHQLQJHQ� HQ�PHGLFDWLH� YDQ� GH� SDWLsQW�� 'H� DGYLH]HQ� ]LMQ� JHEDVHHUG� RS� GH�
HYLGHQFH� EDVHG� VWDQGDDUGHQ� YDQ� KHW� 1HGHUODQGV� +XLVDUWVHQ� *HQRRWVFKDS�� 2S� EDVLV� YDQ�
FLMIHUV�YDQ�HHQ�HHUGHU�UHJLRQDDO�H[SHULPHQW�YDQ�KHW�*URHQH�/DQG�PHW�HHQ�VRRUWJHOLMN�V\VWHHP�
�KHW� (OHNWURQLVFK� 7KHUDSLH� $GYLHV� 6\VWHHP� �(7$6��� YHUZDFKWWHQ� GH� EHWURNNHQ� SDUWLMHQ� HHQ�
EHVSDULQJVHIIHFW�YDQ�����PLOMRHQ�HXUR��'H�EHWURNNHQ�SDUWLMHQ�ZDUHQ�GH�/DQGHOLMNH�+XLVDUWVHQ�
9HUHQLJLQJ� �/+9���KHW�1HGHUODQGV�+XLVDUWVHQ�*HQRRWVFKDS� �1+*���KHW�PLQLVWHULH�YDQ�9:6�
HQ�=RUJYHU]HNHUDDUV�1HGHUODQG��=1���
�
��� ,Q������ZDV�KHW�(96� LQ�GH�]HV�EHODQJULMNVWH�+XLVDUWV� ,QIRUPDWLH�6\VWHPHQ��+,6�HQ�� LQ�
1HGHUODQG� LQJHYRHUG��9RRU�YLMI�YDQ�GH�]HV�+,6�HQ�EHWHNHQGH�GLW� LHWV�QLHXZV��YRRU�KHW�]HVGH�
+,6�GH�FRQWLQXHULQJ�YDQ�HHQ�UHHGV�LQ������LQJHERXZG�HOHNWURQLVFK�IRUPXODULXP��+LHUPHH�LV�
KHW�(96�QX�YRRU�YULMZHO�DOOH�KXLVDUWVHQ�LQ�1HGHUODQG�EHVFKLNEDDU��
�
��� 'H� LPSOHPHQWDWLH� YDQ� KHW� (96� LQ� GH� YHUVFKLOOHQGH� +,6�HQ� LV� WHFKQLVFK� HQ� LQKRXGHOLMN�
RQGHUVWHXQG�GRRU�HHQ�SURMHFWRUJDQLVDWLH�RS� ODQGHOLMN�QLYHDX��/+9�HQ�1+*��HQ�RS� UHJLRQDDO�
QLYHDX��'+9V���'H�RQGHUVWHXQLQJ�ZDV�JHULFKW�RS�EHYRUGHUHQ�YDQ�GH�LQ]HW�YDQ�KHW�(96�LQ�GH�
KXLVDUWVHQSUDNWLMN�� RQGHU� PHHU� GRRU� VFKROLQJ� LQ� JHEUXLN� YDQ� KHW� (96� HQ� PHHU� DOJHPHHQ�
VFKROLQJ�LQ�KHW�JHEUXLN�YDQ�KHW�(OHNWURQLVFK�0HGLVFK�'RVVLHU�DOV�YRRUZDDUGH�YRRU�KHW�JHEUXLN�
YDQ�KHW�(96��
�
��� (HQ�YDQ�GH�EHODQJULMNVWH�YRRUZDDUGHQ�YRRU�KHW�JHEUXLN�YDQ�KHW�(96� LV�KHW�FRGHUHQ�YDQ�
GH�GLDJQRVH�PHW�GH�,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�3ULPDU\�&DUH��,&3&���&RGHUHQ�PHW�GH�,&3&�
LV� LQ� GH� SHULRGH� ���������� VWHUN� WRHJHQRPHQ�� LQ� ����� FRGHHUGH� HHQ� GHUGH� YDQ� GH�
KXLVDUWVHQ�PHHU�GDQ�����YDQ�GH�FRQWDFWHQ�PHW�GH�,&3&��LQ������GH�KHOIW��
�
��� +HW� JHEUXLN� YDQ� KHW� (96� LV� QRJ� VWHUNHU� WRHJHQRPHQ�� LQ� ����� JHEUXLNWH� ���� YDQ� GH�
KXLVDUWVHQ�KHW�GDJHOLMNV�HQ�LQ������JHEUXLNWH�����YDQ�GH�KXLVDUWVHQ�KHW�GDJHOLMNV��
�
��� (U� ]LMQ� JURWH� YHUVFKLOOHQ� LQ� GH� PDWH� YDQ� JHEUXLN� WXVVHQ� GH� YHUVFKLOOHQGH� +XLVDUWV�
,QIRUPDWLH� 6\VWHPHQ�� 'H]H� YHUVFKLOOHQ� KHEEHQ� WH� PDNHQ�PHW� GH� ZLM]H� ZDDURS� KHW� (96� LV�
LQJHERXZG�� ,Q� +,6�HQ� ZDDULQ� KHW� (96� ]RGDQLJ� LV� LQJHERXZG� GDW� JHEUXLN� YDQ]HOIVSUHNHQG�
DDQVOXLW�ELM�GH�GDJHOLMNVH�URXWLQHV�YDQ�GH�KXLVDUWV��OLJW�KHW�JHEUXLN�DDQ]LHQOLMN�KRJHU�GDQ�LQ�GH�
RYHULJH�V\VWHPHQ�ZDDU�KHW�RSURHSHQ�YDQ�KHW�(96�HHQ�EHZXVWH�DFWLH�YUDDJW��'LW�EHWHNHQW�GDW�
HU�QRJ�DDQ]LHQOLMNH�UXLPWH�YRRU�YHUEHWHULQJ�LV���
�
���� %LM� KHW� +,6� ZDDU� KHW� (96� YRRUERXZGH� RS� KHW� YDQDI� ����� LQ� KHW� V\VWHHP� DDQZH]LJ�
HOHNWURQLVFK�IRUPXODULXP��LV�GH�PDWH�YDQ�(96�JHEUXLN�KRRJ������YDQ�GH�KXLVDUWVHQ�JHEUXLNW�
KHW� WHQPLQVWH�GDJHOLMNV� WRW� VRPV����NHHU�SHU�GDJ���'LW�PDDNW�GXLGHOLMN�GDW�JHEUXLN�YDQ�KHW�
(96�EHNOLMIW��PLWV�JRHG�JHwQWHJUHHUG�LQ�KHW�+,6��
�
��� �+HW� (96� KHHIW� GH� KRJH� YHUZDFKWLQJHQ� WHQ� DDQ]LHQ� YDQ� KHW� EHUHLNHQ� YDQ� ILQDQFLsOH�
EHVSDULQJHQ� QLHW� NXQQHQ� ZDDUPDNHQ�� RRN� LQ� ����� QLHW�� 'H]H� YHUZDFKWLQJHQ� ZDUHQ�
JHEDVHHUG�RS��DFKWHUDI��QLHW�UHDOLVWLVFKH�YHURQGHUVWHOOLQJHQ��,QPLGGHOV�LV�GH�NRSSHOLQJ�YDQ�GH�
LQ]HW� YDQ� SUDNWLMNRQGHUVWHXQLQJ� DDQ� GH� WH� UHDOLVHUHQ� EHVSDULQJ� GRRU� JHEUXLN� YDQ� KHW� (96�
ORVJHODWHQ��
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��� +XLVDUWVHQ� GLH� KHW� (96� GDJHOLMNV� JHEUXLNHQ� VFKULMYHQ� ELM� ��� YDQ� GH� RQGHU]RFKWH� ���
DDQGRHQLQJHQ�VWDWLVWLVFK�VLJQLILFDQW�YDNHU�FRQIRUP�GH�LQ�KHW�(96�JHJHYHQ�DGYLH]HQ�YRRU��%LM�
���DDQGRHQLQJHQ�VFKULMYHQ�(96�JHEUXLNHUV�RRN�JRHGNRSHU�YRRU��.RUWRP�(96�JHEUXLNHUV�OLMNHQ�
]LQQLJHU� HQ� ]XLQLJHU� YRRU� WH� VFKULMYHQ�� (FKWHU� QLHW� ELM� DOOH� DDQGRHQLQJHQ� JHOGW� GDW� PHHU�
YRRUVFKULMYHQ�FRQIRUP�(96�KDQG�LQ�KDQG�JDDW�PHW�JRHGNRSHU�YRRUVFKULMYHQ���
�
����(U� ]LMQ� GXLGHOLMNH� DDQZLM]LQJHQ� YRRU� KHW� EHVWDDQ� YDQ� HHQ� RRU]DNHOLMN� YHUEDQG� WXVVHQ�
YRRUVFKULMYHQ�YROJHQV�KHW�(96�HQ�KHW�JHEUXLN�YDQ�KHW�(96��,QWHQVLHI�JHEUXLN�YDQ�KHW�(96�HQ�
GDDUPHH� (96�FRQIRUP� YRRUVFKULMYHQ� LV� JHFRQFHQWUHHUG� ELQQHQ� WZHH� +,6�HQ�� (96�FRQIRUP�
YRRUVFKULMYHQ� OLMNW� GDDUGRRU� HHUGHU� +,6�EHSDDOG� GDQ� EHSDDOG� GRRU� KHW� IHLW� GDW� LQWHQVLHYH�
JHEUXLNHUV� YRRUGLHQ� DO� PHHU� FRQIRUP� VWDQGDDUGHQ� YRRUVFKUHYHQ�� +HW� GLUHFWH�
ZHWHQVFKDSSHOLMNH�EHZLMV�GDW�KHW�]LQQLJHU�HQ�]XLQLJHU�YRRUVFKULMYHQ�GRRU�(96�JHEUXLNHUV�RRN�
GDDGZHUNHOLMN�GRRU�KHW�(96�ZHUG�YHURRU]DDNW�NRQ�LQ�GH]H�VWXGLH�QLHW�ZRUGHQ�JHOHYHUG��
�
����'XLGHOLMN� LV� GDW� KHW� (96� KXLVDUWVHQ� RQGHUVWHXQW� ELM� KHW� ]LQQLJ� HQ� ]XLQLJ� YRRUVFKULMYHQ��
9RRUZDDUGH� GDDUYRRU� LV� GDW� KHW� LV� JHwQWHJUHHUG� LQ� KHW� SULPDLUH� SURFHV� YDQ� KHW�
KXLVDUWVJHQHHVNXQGLJ� KDQGHOHQ�� +HW� (96� OHHUW� KXLVDUWVHQ� QLHW� ]R]HHU� UDWLRQHOHU� YRRU� WH�
VFKULMYHQ� LQ�GH�]LQ�GDW�KHW�HHQ� WLMGMH�ZRUGW�JHEUXLNW�ZDDUQD�KHW�YRRUVFKULMIJHGUDJ�YHUEHWHUW��
RPGDW� KXLVDUWVHQ� GDQ� KHW� DGYLHV� NHQQHQ�� +HW� (96� PDDNW� KHW� YRRUVFKULMYHQ� FRQIRUP�
VWDQGDDUGHQ� WRW� GH� EDVLVURXWLQH� YDQ� GH� KXLVDUWV� HQ� KHW� DIZLMNHQ� GDDUYDQ� WRW� HHQ�
ZHORYHUZRJHQ� NHX]H�� ,Q� GLH� ]LQ� VOXLW� KHW� (96� DDQ� ELM� PRGHUQH� RSYDWWLQJHQ� RYHU�
NHQQLVPDQDJHPHQW��ZDDULQ�KHW�ZHWHQ�ZDDU�NHQQLV�PRHW�ZRUGHQ�JH]RFKW�EHODQJULMNHU�ZRUGW�
LQ�YHUJHOLMNLQJ�WRW�KHW�NHQQLV�KHEEHQ��
�
���
�
�
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%HVFKRXZLQJ�HQ�DDQEHYHOLQJHQ��
�
�
�
��� 'H� YRRU� GH� YHUVFKLOOHQGH�+XLVDUWV� ,QIRUPDWLH� V\VWHPHQ� JHERXZGH� YHUVLHV� YDQ� KHW� (96�
ODWHQ�]LHQ�GDW�ELM�JHOLMNEOLMYHQGH�IXQFWLRQHOH�VSHFLILFDWLHV�V\VWHPHQ�NXQQHQ�ZRUGHQ�JHERXZG�
GLH�VWHUN�YDQ�HONDDU�YHUVFKLOOHQ��+HW�EOHHN�QLHW�YRRU�DOOH�+,6�HQ�WHFKQLVFK�PRJHOLMN�WH�]LMQ�HHQ�
(96�PRGXOH� WH� RQWZLNNHOHQ� GLH� YROOHGLJ� YROGHHG� DDQ� GH� JHVWHOGH� IXQFWLRQHOH� HLVHQ�� 'H�
YHUVFKLOOHQ� LQ� VXFFHV� YDQ� KHW� (96� LQ� GH� +,6�HQ� LOOXVWUHUHQ� GLW�� 7RHJHYHQ� RS� IXQFWLRQHOH�
VSHFLILFDWLHV�LV�LQ�VRPPLJH�JHYDOOHQ�EOLMNEDDU�RQYHUPLMGHOLMN��PDDU�RQZHQVHOLMN��
�
��� %LM�KHW�RSVWHOOHQ�YDQ� IXQFWLRQHOH�VSHFLILFDWLHV�PRHW�KHW�EHRRJGH�GRHO�]R�KHOGHU�]LMQ��%LM�
GH�LQWURGXFWLH�YDQ�KHW�(96�LV�JHNR]HQ�YRRU�HHQ�
RQ�GHPDQG
�V\VWHHP��GH�KXLVDUWV�JDDW�DFWLHI�
RS�]RHN�QDDU�GH� LQIRUPDWLH�ZDQQHHU�GDDU�EHKRHIWH�DDQ� LV�� ,Q�GH�SUDNWLMN�EOLMNW�HHQ�V\VWHHP�
GDW� JHwQWHJUHHUG� NDQ�ZRUGHQ� LQ� GH� FRQVXOWURXWLQH� YDQ� GH� KXLVDUWV�� G�Z�]�� HHQ� V\VWHHP� GDW�
DXWRPDWLVFK� JHDFWLYHHUG� ZRUGW� ELM� KHW� LQJHYHQ� YDQ� HHQ� GLDJQRVH�� HIIHFWLHYHU� WH� ZHUNHQ��
'DDUELM� LV�KHW�QRRG]DNHOLMN�GDW�GH�KXLVDUWV� LQ�KHW�V\VWHHP�HHQ� WRHJHYRHJGH�ZDDUGH�DDQ�GH�
FRQVXOWYRHULQJ�]LHW��ELMY��WLMGZLQVW�GRRU�KHW�VQHO�NXQQHQ�JHQHUHUHQ�YDQ�HHQ�UHFHSW��8LWHUDDUG�
PRHW� GH� NHX]HYULMKHLG� YDQ� GH� KXLVDUWV� RP� EHDUJXPHQWHHUG� YDQ� KHW� DGYLHV� DI� WH� ZLMNHQ�
JHZDDUERUJG�EOLMYHQ����
�
��� 'H� QLHW� JHOLMNWLMGLJH� LQYRHULQJ� YDQ� GH� V\VWHPHQ� LQ� GH� GLYHUVH� +,6�HQ� LV� DDQYDQNHOLMN�
EHOHPPHUHQG� JHZHHVW� ELM� KHW� LQ]HWWHQ� ELM� KHW� RUJDQLVHUHQ� YDQ� QDVFKROLQJ�RQGHUVWHXQLQJ� LQ�
GLVWULFWHQ�ZDDU� GH� VSUHLGLQJ� YDQ� GH� KXLVDUWVHQ� RYHU� GH�+,6�HQ� JURRW�ZDV�� 'H� WUHQG� GDW� LQ�
GLYHUVH�UHJLR·V�QX�RYHUJHJDDQ�ZRUGW�QDDU�ppQ�RI�PD[LPDDO�WZHH�+,6�HQ��RYHULJHQV�RRN�PHGH�
HHQ� HIIHFW� YDQ� KHW� (96�RQGHUVWHXQLQJVSURJUDPPD�� LV� JXQVWLJ� YRRU� WRHNRPVWLJH�
LPSOHPHQWDWLHV��'H�,&7�LQIUDVWUXFWXXU�YDQ�KHW�(96�NDQ�KLHUPHH�HIIHFWLHI�LQJH]HW�ZRUGHQ�YRRU�
YDVWOHJJHQ� YDQ� UHJLRQDOH� DIVSUDNHQ� PHW� YHU]HNHUDDUV� RI� LQ� )7�7�2
V� � HQ� XLWEUHLGLQJ� QDDU�
FRPPXQLFDWLH�PHW�GH�WZHHGH�OLMQ�OLJW�YRRU�GH�KDQG��9RRUW]HWWLQJ�HQ�YHUEUHGLQJ�YDQ�KHW�(96�
YHUGLHQW�DDQEHYHOLQJ��
�
��� 'LUHFW� ODQGHOLMN� LPSOHPHQWHUHQ� YDQ�HHQ� LQWHUYHQWLH�PHW� HHQ�KRJH�EHVSDULQJVLQ]HW�EOHHN�
GH� LQWURGXFWLH� WH� IUXVWUHUHQ�� *H]LHQ� KHW� IHLW� GDW� GH� KXLVDUWVHQ� KHW� V\VWHHP� LQ� GH� SUDNWLMN�
PRHWHQ� JHEUXLNHQ� GLHQW� QDGUXN� WH� OLJJHQ� RS� YRRUGHOHQ� YRRU� KXLVDUWVHQ� �� QLHW� RS� YRRUGHOHQ�
YRRU�DQGHUH�EHWURNNHQ�SDUWLMHQ��
�
���� +HW�ZDV� EHWHU� JHZHHVW� HHUVW� LQ� HHQ� RI� HQNHOH� UHJLR·V� WH� H[SHULPHQWHUHQ�� GLW� JURQGLJ� WH�
HYDOXHUHQ� HQ� RS� EDVLV� GDDUYDQ� XLW� WH� UROOHQ� QDDU� DQGHUH� UHJLR·V� F�T�� +,6�HQ� ZDDUELM�
QDGUXNNHOLMN�JHOHHUG�ZRUGW�YDQ�GH�RSJHGDQH�HUYDULQJHQ��ELMYRRUEHHOG�YROJHQV�GH�]RJHQRHPGH�
'RRUEUDDN�PHWKRGLHN��� (HQ� UHODWLHI� HHQYRXGLJ� DOWHUQDWLHI� ]RX� KHW� H[�DQWH� HYDOXHUHQ� YDQ� GH�
DDQQDPHV�RPWUHQW�HIIHFWHQ�YDQ�KHW�(96�RS�JURQG�YDQ�EHVWDDQGH�JHJHYHQV�HQ�OLWHUDWXXU�]LMQ�
JHZHHVW��'LW�KDG�SUREOHPHQ�]RDOV�JHQRHPG�RQGHU�SXQW���LQ�JURWH�PDWH�NXQQHQ�YRRUNRPHQ��
�
��� +HW�ERYHQVWDDQGH�JHOGW�QDGUXNNHOLMN�RRN�YRRU�GLW�RQGHU]RHN��GDW�EHJRQ�WRHQ�HHQ�¶HFKWH·�
QXOPHWLQJ� RI� H[SHULPHQWHOH� RS]HW� DO� QLHW� PHHU� PRJHOLMN� ZDV� HQ� HLQGLJGH� QDGDW� KHW� (96�
SURMHFW�DO�ZDV�VWRSJH]HW��(HQ�H[�DQWH�HYDOXDWLH�YDQ�GH�DDQQDPHV�KDG�EUXLNEDUH� LQIRUPDWLH�
NXQQHQ�YHUVFKDIIHQ�YRRU�GH�XLWHLQGHOLMN�DIVSUDNHQ�WXVVHQ�GH�EHWURNNHQ�SDUWLMHQ��
�
��� +HW�SHULRGLHN�PRQLWRUHQ�YDQ�(0'�JHEUXLN�GRRU�KXLVDUWVHQ�HQ�KHW�GDDUELM�EHQFKPDUNHQ�
YDQ� GH� GLYHUVH� +XLVDUWV� ,QIRUPDWLH� 6\VWHPHQ� ]RDOV� GDW� LQ� KHW� NDGHU� YDQ� KHW� RQGHUKDYLJH�
SURMHFW�HQ�GDDUDDQ�YRRUDIJDDQG�LQ�KHW�NDGHU�YDQ�GH�]RJHQRHPGH�187�HQTXrWHV�YDQ�KHW�1+*�
KHHIW�SODDWVJHKDG�YHUGLHQW�DDQEHYHOLQJ��+HW�JHHIW�ERYHQGLHQ�NHX]H�LQIRUPDWLH�DDQ�KXLVDUWVHQ�
ELM� KHW� NLH]HQ� YDQ� HHQ� V\VWHHP� HQ� SULNNHOW� VRIWZDUHOHYHUDQFLHUV� WRW� YHUEHWHULQJ� YDQ� KXQ�
SURGXFW��
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��� +HW�SHULRGLHN�PRQLWRUHQ�YDQ�(96�FRQIRUP�YRRUVFKULMYHQ�HQ�NRVWHQ�YDQ�YRRUVFKULMYHQ�SHU�
GLDJQRVH�YROJHQV�GH�LQ�GLW�UDSSRUW�EHVFKUHYHQ�PHWKRGLHN�GDQ�ZHO�DDQVOXLWHQG�DDQ�GH�GRRU�GH�
:2.� LQ� KHW� NDGHU� YDQ� GH� 1DWLRQDOH� 6WXGLH� RQWZLNNHOGH� LQGLFDWRUHQ� YHUGLHQW� YRRUW]HWWLQJ�
RPGDW� KHW� LQ� NRUW� EHVWHN� LQ]LFKW� YHUVFKDIW� LQ� SUHVWDWLHV� YDQ� KXLVDUWVHQ�PHW� EHWUHNNLQJ� WRW�
]LQQLJ�HQ�]XLQLJ�YRRUVFKULMYHQ��
�
��� +HW�(96�LV�GXLGHOLMN�HHQ�NZDOLWHLWVLQVWUXPHQW�GDW�KXLVDUWVHQ�RQGHUVWHXQW�LQ�KXQ�SULPDLUH�
SURFHV��0HHU�GDQ�HHQ�GHFHQQLXP�JHOHGHQ� LV�HHQ�EHJLQ�JHPDDNW�PHW�KHW�RQGHUVWHXQHQ�YDQ�
KXLVDUWVHQ� LQ� KXQ� SURIHVVLRQHOH� KDQGHOHQ� GRRU� GH� RQWZLNNHOLQJ� YDQ� GH� 1+*�VWDQGDDUGHQ��
0HW�GH�LQWURGXFWLH�YDQ�KHW�(96�LQ�GH�+,6�HQ��PLWV�MXLVW�JHwQWHJUHHUG��]LMQ�GH]H�VWDQGDDUGHQ�
HHQYRXGLJ�WRHJDQNHOLMN�YRRU�KXLVDUWVHQ�RS�KHW�PRPHQW�GDW�GH�EHKRHIWH�DDQ�GH]H� LQIRUPDWLH�
]LFK� YRRUGRHW�� WLMGHQV� KHW� FRQVXOW�� +HW� LV� GDQ� RRN� ORJLVFK� GDW� KHW� (96� LQ� GH� WRHNRPVW�
RQGHUKRXGHQ�ZRUGW�RP�DGHTXDWH�LQIRUPDWLH�RS�GH�MXLVWH�SOHN�WH�NULMJHQ��'DDUQDDVW�LV�KHW�XS�
WR�GDWH� KRXGHQ� YDQ� GLW� V\VWHHP� JRHGNRRS� LQ� YHUJHOLMNLQJ� PHW� DQGHUH� YDULDQWHQ� RP� GH]H�
LQIRUPDWLH�ELM�GH�KXLVDUWV�WH�NULMJHQ��
�
����+HW� (96�KHHIW� KHW� LPDJR� JHNUHJHQ�YDQ� HHQ� ODQGHOLMN� V\VWHHP�GDW� YDQ� 
ERYHQDI
� JHYXOG�
ZRUGW�� 'LW� GRHW� HFKWHU� WHNRUW� DDQ� GH� PRJHOLMNKHGHQ� YDQ� KHW� (96�� +HW� V\VWHHP� ELHGW� HHQ�
LQIUDVWUXFWXXU� ZDDULQ� GH� ODQGHOLMN� XLWJHJHYHQ� VWDQGDDUGHQ� NXQQHQ� ZRUGHQ� DDQJHYXOG� PHW�
UHJLRQDOH�IRUPXODULD��DIVSUDNHQ�GLH�JHPDDNW�]LMQ�ELQQHQ�)7�7�2
V��PHW�YHU]HNHUDDUV��UHJLRQDDO�
EHOHLG�ELQQHQ�'+9�HQ��'H�DIVSUDNHQ�ZRUGHQ�KLHUPHH�HHQYRXGLJ�WRHJDQNHOLMN�JHGXUHQGH�KHW�
ZHUN�YDQ�KXLVDUWVHQ��]RQGHU�GDW�GH�KXLVDUWV�]H�VWHHGV�]HOI�RSQLHXZ�PRHW�UHSURGXFHUHQ��
��
���� (OHNWURQLVFKH� FRPPXQLFDWLH� WXVVHQ� KXOSYHUOHQHUV� ]DO� LQ� GH� WRHNRPVW� HHQ� VWHHGV�
SURPLQHQWHUH�SODDWV�LQQHPHQ��]RZHO�RS�EHOHLGVJHELHG�DOV�SURIHVVLRQHOH�RQGHUVWHXQLQJ��%LM�KHW�
HHUVWH� LV� WH� GHQNHQ� DDQ� GH� EHKRHIWH� DDQ� DIVWHPPLQJ� YDQ� EHOHLG� WXVVHQ� YHUVFKLOOHQGH�
KXLVDUWVHQ�HQ�KXLVDUWVHQSRVWHQ�HQ�JHVWDQGDDUGLVHHUGH�XLWZLVVHOLQJ�YDQ�SDWLsQWJHJHYHQV��:DW�
EHWUHIW�SURIHVVLRQHOH�RQGHUVWHXQLQJ� LV� WH�GHQNHQ�DDQ�DDQYUDJHQ�YDQ� ODERUDWRULXPEHSDOLQJHQ�
HWF�� +HW� (96� ELHGW� GH� PRJHOLMNKHLG� RP� YDQXLW� HHQ� UHHGV� EHVWDDQGH� LQIUDVWUXFWXXU� GH]H�
FRPPXQLFDWLH�WH�EHYRUGHUHQ���
�
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9RRUZRRUG��
�
�
�
2QGHUWXVVHQ� LV� KHW� (OHNWURQLVFK� 9RRUVFKULMI� 6\VWHHP� �(96�� DDQZH]LJ� LQ� YULMZHO� HONH�
KXLVDUWVHQSUDNWLMN�LQ�1HGHUODQG�HQ�LV�KHW�LPSOHPHQWDWLHWUDMHFW�DIJHURQG��'H�SDUWLMHQ�GLH�ELM�GH�
ODQGHOLMNH� LQYRHULQJ�EHWURNNHQ�]LMQ�JHZHHVW�KHEEHQ�ELM�DDQYDQJ�YDQ�KHW�SURMHFW�EHVORWHQ�GH�
LQYRHULQJ� JHGXUHQGH� HQNHOH� MDUHQ� LQWHQVLHI� WH� YROJHQ�� +LHUELM� VWDDQ� JHEUXLN� YDQ� KHW� (96��
HIIHFWHQ�RS�YRRUVFKULMIJHGUDJ�HQ�NRVWHQ�FHQWUDDO��+HW�1,9(/�KHHIW�GLW�RQGHU]RHN�XLWJHYRHUG�LQ�
RSGUDFKW� YDQ� GH� /DQGHOLMNH� +XLVDUWVHQ� 9HUHQLJLQJ� �/+9��� KHW� 1HGHUODQGV� +XLVDUWVHQ�
*HQRRWVFKDS� �1+*��� KHW� 0LQLVWHULH� YDQ� 9RONVJH]RQGKHLG�� :HO]LMQ� HQ� 6SRUW� �9:6�� HQ� GH�
=RUJYHU]HNHUDDUV�1HGHUODQG��=1���JHILQDQFLHUG�GRRU�KHW�PLQLVWHULH�YDQ�9:6���
�
'LW�LV�KHW�DIVOXLWHQGH�UDSSRUW�LQ�GH]H�UHHNV��(HUGHU�YHUVFKHQHQ�GH�UDSSRUWHQ�
PHHWV\VWHPDWLHN
�
HQ�
QXOIDVH
��ZDDULQ�GH�UHVSHFWLHYHOLMN�GH�RQWZLNNHOGH�PHHWV\VWHPDWLHN�HQ�KHW�WHVWHQ�KLHUYDQ�
RS�HHUVWH�GDWD�EHVFKUHYHQ�]LMQ�� ,Q�GH�KLHURS�YROJHQGH�WZHH�UDSSRUWHQ� 
PRQLWRULQJIDVH�����
�
HQ�
PRQLWRULQJIDVH�����
�LV�YHUVODJ�JHGDDQ�YDQ�(96�JHEUXLN�HQ�GH�GDDUPHH�JHSDDUG�JDDQGH�
HIIHFWHQ�LQ�GH�EHWUHIIHQGH�MDUHQ��,Q�GLW�UDSSRUW�LV�YHUVODJ�JHGDDQ�YDQ�GH�HIIHFWHQ�RYHU�KHW�MDDU�
������ XLWJHEUHLG� PHW� NZDOLWDWLHYH� DQDO\VHV� �R�D�� FDVH�VWXGLHV� YRRU� HQNHOH� DI]RQGHUOLMNH�
DDQGRHQLQJHQ��� 7HYHQV� ZRUGW� GH� EDODQV� RSJHPDDNW� YDQ� KHW� SURMHFW� YDQ� ����� WRW� HQ�PHW�
������
�
'H� RQGHU]RHNHUV� ]LMQ� YRRU� GDWDEHZHUNLQJ� ELMJHVWDDQ� GRRU� &DUOD� :DON�� $OEHUW� 5HLMQWMHV� HQ�
:DOLQJ�7LHUVPD��:2.���
�
'DQN�JDDW�XLW�QDDU�GH�EHJHOHLGLQJVFRPPLVVLH��7RP�)UHVHQ�HQ�$QGUp�(VFK�YDQ�GH�/DQGHOLMNH�
+XLVDUWVHQ� 9HUHQLJLQJ�� .KLQJ� 1MRR� YDQ� KHW� 1HGHUODQGV� +XLVDUWVHQ� *HQRRWVFKDS�� *LVHOD�
0RKDQODO� HQ� /HR� .OLSKXLV� YDQ� KHW� 0LQLVWHULH� YDQ� 9RONVJH]RQGKHLG�� :HO]LMQ� HQ� 6SRUW� HQ�
$UPDQG�0DUWHQV�YDQ�GH�=RUJYHU]HNHUDDUV�1HGHUODQG��
'DQN�JDDW�RRN�XLW�QDDU�GH�KXLVDUWVHQ�GLH�EHUHLG�ZDUHQ�HQTXrWHV�LQ�WH�YXOOHQ�HQ�SUHVFULSWLH�
JHJHYHQV�XLW�KXQ�FRPSXWHU�WH�H[WUDKHUHQ��
�
�
8WUHFKW��RNWREHU������
�
,UPLQ�:ROWHUV�
+HQN�YDQ�GHQ�+RRJHQ�
'LQQ\�GH�%DNNHU�
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6DPHQYDWWLQJ� � �
�
�
�
,QOHLGLQJ�
�
+HW�(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP��(96��LV�HHQ�FRPSXWHUSURJUDPPD�ZDDUPHH�GH�KXLVDUWV�
PHGLFDPHQWHX]H� HQ� QLHW�PHGLFDPHQWHX]H� DGYLH]HQ� NDQ� RSYUDJHQ� JHJHYHQ� GH� GRRU� KHP�
LQJHJHYHQ� �,&3&��GLDJQRVHFRGH� UHNHQLQJ� KRXGHQG� PHW� OHHIWLMG�� JHVODFKW� HQ� HYW�� DQGHUH�
DDQGRHQLQJHQ�HQ�PHGLFDWLH�YDQ�GH�SDWLsQW��'H�DGYLH]HQ�]LMQ�JHEDVHHUG�RS�GH�HYLGHQFH�EDVHG�
VWDQGDDUGHQ� YDQ� KHW� 1HGHUODQGV� +XLVDUWVHQ� *HQRRWVFKDS�� ,Q� GH� SHULRGH� ����� WRW� HQ�PHW�
�����LV�LQ�YLMI�YDQ�GH�]HV�EHODQJULMNVWH�+XLVDUWV�,QIRUPDWLH�6\VWHPHQ��+,6�HQ��LQ�1HGHUODQG�
KHW�(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP�LQJHERXZG��+HW�(96�LQ�0HGLFRP��KHW�]HVGH�JURWH�+,6��
EHWUHIW� HHQ� IRUPXODULXP� GDW� DOV� VLQGV� ����� DDQZH]LJ� ZDV� HQ� LQ� ����� GH]H� VWDWXV� NUHHJ��
'DDUPHH� NZDP�KHW�(96�YRRU� YULMZHO� DOOH�KXLVDUWVHQ� LQ�1HGHUODQG�EHVFKLNEDDU��'H� LQERXZ�
YDQ� KHW� (96� LQ� GH� YHUVFKLOOHQGH� +,6�HQ� LV� RQGHUVWHXQG� GRRU� HHQ� SURMHFWRUJDQLVDWLH� RS�
ODQGHOLMN��/+9�HQ�1+*��HQ�RS�UHJLRQDDO�QLYHDX��'+9V��GLH�HURS�JHULFKW�ZDV�JHEUXLN�YDQ�KHW�
(96� WH� EHYRUGHUHQ� RQGHU� PHHU� GRRU� VFKROLQJ� LQ� JHEUXLN� YDQ� KHW� (96� HQ� PHHU� DOJHPHHQ�
VFKROLQJ�LQ�KHW�JHEUXLN�YDQ�KHW�(OHNWURQLVFK�0HGLVFK�'RVVLHU�DOV�YRRUZDDUGH�YRRU�KHW�JHEUXLN�
YDQ�KHW�(96���
�
'H�/DQGHOLMNH�+XLVDUWVHQ�9HUHQLJLQJ��=RUJYHU]HNHUDDUV�1HGHUODQG�HQ�KHW�PLQLVWHULH�YDQ�9:6�
VORWHQ�LQ������PHW�HONDDU�HHQ�FRQYHQDQW��,Q�GDW�FRQYHQDQW�ZHUG�DIJHVSURNHQ�GDW�HHQ�GHHO�
YDQ� GH� EHVSDULQJHQ� GLH� LQWURGXFWLH� YDQ� KHW� (96� PHW� ]LFK� PHH� ]RXGHQ� EUHQJHQ� ]RXGHQ�
WHUXJYORHLHQ� QDDU� GH� KXLVDUWVHQ� HQ� NXQQHQ�ZRUGHQ� DDQJHZHQG� YRRU� GH� LQ]HW� YDQ� SUDNWLMN�
RQGHUVWHXQLQJ���
��
,Q� KHW� FRQYHQDQW�ZHUG� RRN� DIJHVSURNHQ� GDW�GH� LQWURGXFWLH� YDQ�KHW� (OHNWURQLVFK�9RRUVFKULMI�
6\VWHHP�]RX�ZRUGHQ�JHPRQLWRUHG��'LW�ZHUG�JHGDDQ�YROJHQV�HHQ�WHYRUHQ�YDVWJHVWHOGH�HQ�GRRU�
/DQGHOLMNH� +XLVDUWVHQ� 9HUHQLJLQJ�� 1HGHUODQGV� +XLVDUWVHQ� *HQRRWVFKDS�� =RUJYHU]HNHUDDUV�
1HGHUODQG�HQ�PLQLVWHULH�YDQ�9:6�JHDFFRUGHHUGH�PHWKRGLHN��'H�PRQLWRULQJ�ZHUG�XLWJHYRHUG�
PHW�JHJHYHQV�XLW�VFKULIWHOLMNH�HQTXrWHV�RQGHU�KXLVDUWVHQ�RYHU�GH�PRQLWRULQJVMDUHQ�������Q �
������ ����� �Q ����� HQ� ����� �DOOHHQ� 0LFUR+LV�� Q ����� 'DDUQDDVW� ]LMQ� GDDGZHUNHOLMNH�
YRRUVFKULMIJHJHYHQV� JHEUXLNW� GLH� ]LMQ� JHs[WUDKHHUG� XLW� LQ� WRWDDO� ���� KXLVDUWVSUDNWLMNHQ�
ZDDUYDQ�HU�����GHHOQHPHQ�DDQ�KHW�/DQGHOLMN�,QIRUPDWLH1HWZHUN�+XLVDUWVHQ]RUJ��/,1+���'LW�
UHVXOWHHUGH�LQ�HHQ�GDWDEDVH�YDQ�RQJHYHHU�DFKW�PLOMRHQ�YRRUVFKULIWHQ�EHWUHNNLQJ�KHEEHQG�RS�
GH�SHULRGH������WRW�HQ�PHW�������
�
�
+HW�MDDU������
�
,Q������ LV�KHW�(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP�JHwPSOHPHQWHHUG� LQ�KHW� ODDWVWH�YDQ�GH�]HV�
+XLVDUWV� ,QIRUPDWLH� 6\VWHHP� YDQ� VXEVWDQWLsOH� RPYDQJ�� 0LFUR+LV�� 5XLP� GH� KHOIW� YDQ� GH�
0LFUR+LV�KXLVDUWVHQ�JHEUXLNW�KHW�(96�GDJHOLMNV������JHEUXLNW�KHW�PHHU�GDQ����NHHU�SHU�GDJ��
'DDUPHH� QHPHQ� JHEUXLNHUV� YDQ� 0LFUR+LV� HHQ� PLGGHQSRVLWLH� LQ� WXVVHQ� JHEUXLNHUV� YDQ� GH�
RYHULJH�+,6�HQ��+HW�JHEUXLN�OLJW�LQ�GH]HOIGH�RUGH�YDQ�JURRWWH�DOV�ELM�KHW�+,6�3URPHGLFR��KRJHU�
GDQ� ELM� $UFRV� HQ� (OLDV�� PDDU� ODJHU� GDQ� ELM� GH� +,6�HQ� 0HGLFRP� HQ� 2PQL+,6� �YRRUKHHQ�
0DF+LV���0HW� GH� NRPVW� YDQ� KHW� (96� ]LMQ�0LFUR+LV�JHEUXLNHUV� LQ� ����� DDQPHUNHOLMN�PHHU�
,&3&� JDDQ�FRGHUHQ� LQ� YHUJHOLMNLQJ� WRW�������0HW�ELMQD�����GLH� LQ�PHHU�GDQ�����YDQ�GH�
FRQWDFWHQ� ]HJW� WH� FRGHUHQ� LV� GLW� SHUFHQWDJH� QX� ELMQD� YHUJHOLMNEDDU�PHW� GDW� YRRU� GH� DQGHUH�
+,6�HQ��ZDDU�LQ������QRJ�VSUDNH�ZDV�YDQ�HHQ�JURWH�DFKWHUVWDQG��'H�ZDDUGHULQJ�OLJW�RS�HHQ�
JHPLGGHOG�QLYHDX��,Q�SRVLWLHYH�]LQ�VSULQJHQ�GH�YHUEHWHUGH�PRJHOLMNKHGHQ�RP�,&3&�WH�FRGHUHQ�
HUXLW��$O�PHW�DO�NDQ�ZRUGHQ�JHVSURNHQ�YDQ�HHQ�VXFFHVYROOH�LPSOHPHQWDWLH��
�
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(YHQDOV� YRRUJDDQGH� MDUHQ� LV� XLWJHUHNHQG� LQ� KRHYHUUH� GH� NRVWHQ� YDQ� YRRUVFKULMYHQ� ELM� (96�
JHEUXLNHUV�]LFK�QD� LQWURGXFWLH�YDQ�KHW�(96� LQ������DQGHUV�KHEEHQ�RQWZLNNHOG�GDQ�ELM�QLHW�
(96�JHEUXLNHUV�� 'H� PHWKRGH� YRRU� GH]H� EHUHNHQLQJHQ� LV� YDVWJHOHJG� LQ� KHW� UDSSRUW�

PHHWV\VWHPDWLHN
�� 2S� GH� RQWZLNNHOLQJ� YDQ� GH� WRWDOH� NRVWHQ� YDQ� YRRUVFKULMYHQ� EOLMNW� GH�
LQYRHULQJ�YDQ�KHW�(96�JHHQ�HIIHFW�WH�KHEEHQ�JHKDG��$DQJH]LHQ�GH�LPSOHPHQWDWLH�YDQ�KHW�(96�
LQ� 0LFUR+LV� KHW� EHODQJULMNVWH� LPSOHPHQWDWLHIHLW� LV� NDQ� ZRUGHQ� JHFRQFOXGHHUG� GDW� GLW� QLHW�
KHHIW�JHOHLG�WRW�HHQ�YRRU�RQV�PHHWEDUH�EHVSDULQJ��'LW�LV�QLHW�YHUUDVVHQG�JH]LHQ�GH�HUYDULQJHQ�
XLW� YRRUJDDQGH� MDUHQ�PHW� GH� DQGHUH�+,6�HQ� HQ� GH� YHUNODULQJHQ� GLH� GDDUYRRU� ]LMQ� JHJHYHQ��
2PGDW� LQ� WHJHQVWHOOLQJ� WRW� ELM� DQGHUH�+,6�HQ� ELM�0LFUR+LV� YRRUGDW� KHW� (96�ZHUG� LQJHYRHUG�
QRJ� JHHQ� HQNHOH� YRUP� YDQ� HHQ� HOHNWURQLVFK� IRUPXODULXP� EHVFKLNEDDU�ZDV� KDG�ZHOOLFKW� ELM�
0LFUR+LV�PHHU�HIIHFW�NXQQHQ�RSWUHGHQ��'LW�EOLMNW�HFKWHU�QLHW�KHW�JHYDO�WH�]LMQ�����
�
�
'H�EDODQV�
�
,PSOHPHQWDWLH�VXFFHV�
0HW�GH�LQWURGXFWLH�YDQ�KHW�(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP�LQ�0LFUR+LV� LQ�KHW�YRRUMDDU�YDQ�
����� LV� LQ� WHFKQLVFKH� ]LQ� GH� LPSOHPHQWDWLH� YDQ� KHW� (96� YROWRRLG�� 'H� EDODQV� NDQ�ZRUGHQ�
RSJHPDDNW�� 7DEHO� �� LV� HHQ� RYHU]LFKW� YDQ� GH� WLMGVWLSSHQ�YDQ� LQWURGXFWLH� YDQ�KHW� (96� LQ� GH�
YHUVFKLOOHQGH�+,6�HQ��
�
�
7DEHO���7LMGVWLSSHQ�YDQ�LPSOHPHQWDWLH�YDQ�KHW�(96�LQ�GH�YHUVFKLOOHQGH�+,6�HQ�
�
4%5 6 798 : ;�<�=�8 >@?�A�BC8 DE>�F G DHG�B
= A�=�8 GEI�J+6
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�
�
,Q� ����� UDSSRUWHHUGH� ���� YDQ� GH� KXLVDUWVHQ� GH� EHVFKLNNLQJ� WH� KHEEHQ� RYHU� HHQ�
(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP��GLW�SHUFHQWDJH� ODJ� LQ������ELM�GH�VWDUW�YDQ�KHW�SURMHFW�RS�
�����+HW�JHEUXLN�HUYDQ�LV�DDQ]LHQOLMN�WRHJHQRPHQ��+HW�SHUFHQWDJH�GDW�KHW�GDJHOLMNV�JHEUXLNW�
LV�WRHJHQRPHQ�YDQ�����QDDU�����HQ�KHW�SHUFHQWDJH�GDW�KHW�]HOIV�PHHU�GDQ����NHHU�SHU�GDJ�
JHEUXLNW�YDQ����QDDU�������
'H�PDWH� YDQ�(96�JHEUXLN�EOLMNW� VWHUN� DIKDQNHOLMN� YDQ�KHW�+,6�ZDDU�GH�KXLVDUWV�PHH�ZHUNW��
+HW� JURRWVW� LV� KHW� JHEUXLN� GRRU� 0HGLFRP�KXLVDUWVHQ� JHYROJG� GRRU� 2PQL+,6�� 'H� RYHUJURWH�
PHHUGHUKHLG�YDQ�GH�KXLVDUWVHQ�GLH�ZHUNHQ�PHW�ppQ�YDQ�GH]H�WZHH�+,6�HQ�JHEUXLNHQ�KHW�(96�
GDJHOLMNV��ELM�0HGLFRP�JHEUXLNW�PHHU�GDQ�GH�KHOIW�YDQ�GH�KXLVDUWVHQ�KHW�]HOIV�PHHU�GDQ����
NHHU� SHU� GDJ�� $DQ� KHW� DQGHUH� XLWHUVWH� VWDDQ� GH� KXLVDUWVHQ� GLH� ZHUNHQ�PHW� (OLDV� RI� $UFRV��
ZDDUYDQ�URQG�GH�����KHW�GDJHOLMNV�JHEUXLNW�� ,QWHQVLHYH�JHEUXLNHUV� LQ�GH�]LQ�YDQ�PHHU�GDQ�
���NHHU�SHU�GDJ�NRPHQ�ELM�GH]H�+,6�HQ�QDXZHOLMNV�YRRU���
'H� UHVXOWDWHQ� ZLM]HQ� HURS� GDW� GH� LPSOHPHQWDWLH� YDQ� (96� VQHO� WRW� HHQ� KRRJ� JHEUXLN� NDQ�
OHLGHQ��=R�JHEUXLNW�ELM�0LFUR+LV�����YDQ�GH�KXLVDUWVHQ�KHW�ELQQHQ�HHQ�MDDU�WLMG�PHHU�GDQ����
NHHU�SHU�GDJ��2RN� ODDW�KHW�]LHQ�GDW�KHW�(96�EHNOLMIW��'H�0HGLFRP�JHEUXLNHUV� JHEUXLNHQ�KHW�
ELMQD���� MDDU�QD� LQYRHULQJ� KHW�PHHVW� LQWHQVLHI� YDQ�DOOH�+,6�HQ��'H�YHURQGHUVWHOOLQJ�GLH�ZHO�
HHQV� LV� JHXLW� GDW� KHW� JHEUXLN� RS� HHQ� JHJHYHQ� PRPHQW� ]RX� DIQHPHQ� QD� HHQ� SHULRGH� YDQ�
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LQWHQVLHI�JHEUXLN�RPGDW�GH�KXLVDUWVHQ�GH�DGYLH]HQ�GDQ�NHQQHQ�EOLMNW�GXV�QLHW�WH�NORSSHQ��+HW�
(96� LV� QLHW� ]R]HHU� HHQ� V\VWHHP� RP� KXLVDUWVHQ� DDQ� WH� OHUHQ� ZDW� GH� DGYLH]HQ� LQ� GH� 1+*�
VWDQGDDUGHQ�]LMQ�HQ�GDDUQDDU�WH�KDQGHOHQ��+HW� LV�YHHOHHU�HHQ�V\VWHHP�GDW�GRRU�GH�DGYLH]HQ�
]R� GLFKW�PRJHOLMN� WH�EUHQJHQ� LQ� KHW�SULPDLUH� SURFHV� YDQ� GH� KXLVDUWV� KHW� KDQGHOHQ� FRQIRUP�
VWDQGDDUG��WRW�XLWJDQJVSXQW�PDDNW�HQ�DIZLMNLQJ�GDDUYDQ�HHQ�ZHORYHUZRJHQ�NHX]H��'H�PDWH�
YDQ�JHEUXLN�LV�DIKDQNHOLMN�YDQ�KHW�W\SH�+,6��]RDOV�EOLMNW�LQ�GH]H�DOLQHD��(HQ�JRHGH�LQWHJUDWLH�
LQ�KHW�V\VWHHP��ZDDUGRRU�GH�KXLVDUWV�RRN�GDDGZHUNHOLMN�HHQYRXGLJ�PHW�KHW�(96�NDQ�ZHUNHQ�
HQ�KHW�JHEUXLN�LQ�]LMQ�SULPDLUH�SURFHV�NDQ�RSQHPHQ��LV�HHQ�YHUHLVWH��
�
(96�JHEUXLNHUV�VFKULMYHQ�PHHU�FRQIRUP�(96�YRRU�
0HW�JHJHYHQV�YDQ������HQ������LV�SHU�GLDJQRVH�QDJHJDDQ�LQ�KRHYHUUH�KHW�PLGGHO�GDW�ELM�GLH�
GLDJQRVH� ZRUGW� YRRUJHVFKUHYHQ� LQ� KHW� (96� ZRUGW� JHDGYLVHHUG�� 'LW� LV� HHQ� VLPSOLVWLVFKH�
EHQDGHULQJ� LQ� GLH� ]LQ� GDW� JHHQ� UHNHQLQJ� ZRUGW� JHKRXGHQ� PHW� SDWLsQWNHQPHUNHQ� DOV�
FRPRUELGLWHLW�HQ�RI�KHW�GRRU�KHW�(96�JHJHYHQ�VWDSSHQSODQ q ��ZRUGW�JHYROJG��'H]H�EHQDGHULQJ�
LV�JHYROJ�YDQ�GH�PRJHOLMNKHGHQ�PHW�GH�EHVFKLNEDUH�GDWD��,Q�����YDQ�GH�YRRUVFKULIWHQ�ZRUGW�
LQ� GH]H� ]LQ� FRQIRUP� (96� YRRUJHVFKUHYHQ�� (96� JHEUXLNHUV� VFKULMYHQ� VWDWLVWLVFK� VLJQLILFDQW�
YDNHU�FRQIRUP�(96�YRRU��9RRU�GDJHOLMNV r ��JHEUXLNHUV��]RDOV�JH]HJG�GH�KHOIW�YDQ�GH�KXLVDUWVHQ��
ODJ�KHW�SHUFHQWDJH�RS�����WHJHQ�����ELM�GH�QLHW�JHEUXLNHUV��
'LW� SHUFHQWDJH� (96�FRQIRUP� YRRUVFKULMYHQ� LV� DSDUW� EHNHNHQ� YRRU� ��� YHHO� YRRUNRPHQGH�
GLDJQRVHV�� %LM� ��� GDDUYDQ� EOLMNHQ� GDJHOLMNV� (96�JHEUXLNHUV� VWDWLVWLVFK� VLJQLILFDQW� YDNHU�
FRQIRUP�(96�YRRU� WH�VFKULMYHQ��%LM�QRJ�HHQV����GLDJQRVHV�EOLMNHQ�GH]H�(96�JHEUXLNHUV� RRN�
JRHGNRSHU� YRRU� WH� VFKULMYHQ�� 'H� RYHUODS� KLHUWXVVHQ� LV� EHWUHNNHOLMN� JHULQJ�� %LM� VOHFKWV� ��
GLDJQRVHV� � LV� VSUDNH� YDQ� ]RZHO� JRHGNRSHU� DOV� PHHU� FRQIRUP� (96� YRRUVFKULMYHQ�� 1DGHUH�
LQVSHFWLH� OHHUW� GDW� LQ�KHW� JHYDO�ZDDU� �(96�JHEUXLNHUV� JRHGNRSHU� YRRUVFKULMYHQ�HQ�QLHW�PHHU�
FRQIRUP�(96��GDQ�KXLVDUWVHQ�GLH�KHW�(96�QLHW�JHEUXLNHQ��HU�LQ�YHUVFKLOOHQGH�JHYDOOHQ�VSUDNH�
LV�YDQ�HHQ�VWDSSHQSODQ��+HW�JRHGNRSHU�YRRUVFKULMYHQ�NDQ�GDQ�YHURRU]DDNW�]LMQ�GRRUGDW�(96�
JHEUXLNHUV�YDNHU�FRQIRUP�VWDSSHQSODQ�ZHUNHQ��9RRU�GULH�DDQGRHQLQJHQ�LV�GLW�XLWJH]RFKW��%LM�
]XXUEUDQGHQ�EOHNHQ�(96�JHEUXLNHUV� LQGHUGDDG�PHHU�YROJHQV�KHW�VWDSSHQSODQ�WH�ZHUNHQ��%LM�
K\SHUWHQVLH�HQ�DVWPD�&23'�EOHHN�GDW�QLHW�KHW�JHYDO�WH�]LMQ��+HW�JRHGNRSHU�YRRUVFKULMYHQ�GRRU�
(96�JHEUXLNHUV�]LW�KHP�KLHU�PHW�QDPH�LQ�GH�NHX]H�YDQ�JRHGNRSHUH�PLGGHOHQ�GDQ�ZHO�ODJHUH�
GRVHULQJHQ�ELQQHQ�GH�DDQJHJHYHQ�JURHS��
9RRU�WZHH�DDQGRHQLQJHQ�LV�XLWJH]RFKW� LQ�KRHYHUUH�JHEUXLNHUV�YDQ�KHW�(96�PRJHOLMN�RS�EDVLV�
YDQ� GH� JHJHYHQ� QLHW�PHGLFDPHQWHX]H� DGYLH]HQ� DI]LHQ� YDQ� KHW� YRRUVFKULMYHQ� YDQ�
JHQHHVPLGGHOHQ�� =RZHO� ELM� LQIHFWLH� ERYHQVWH� OXFKWZHJHQ� DOV� RWLWLV� H[WHUQD� EOHHN� HU� HHQ�
YHUVFKLO� LQ� GH� YHUZDFKWH� ULFKWLQJ�� QDPHOLMN� PHHU� GDW� (96�JHEUXLNHUV� YDNHU� EHVOXLWHQ� JHHQ�
JHQHHVPLGGHOHQ� YRRU� WH� VFKULMYHQ� GDQ� QLHW�JHEUXLNHUV�� DO� ZDV� GLW� YHUVFKLO� QLHW� VWDWLVWLVFK�
VLJQLILFDQW��
7HQVORWWH� LV� QDJHJDDQ� LQ� KRHYHUUH� KHW� JHEUXLNHUV� YDQ� KHW� (96� PRJHOLMN� ODQJHU� ZHHUVWDQG�
ELHGHQ�DDQ� IDUPDFRWKHUDSHXWLVFKH�PDUNHWLQJ�GRRU� ODQJHU� WH�ZDFKWHQ�PHW�KHW� YRRUVFKULMYHQ�
YDQ�QLHXZH�PLGGHOHQ��%LM�KHW�RQGHU]RFKWH�PLGGHO�URIHFR[LE�EOHHN�GDW�HFKWHU�QLHW�KHW�JHYDO�WH�
]LMQ���
�
'H�FRQFOXVLH�GLH�NDQ�ZRUGHQ�JHWURNNHQ� LV�GDW�(96�JHEUXLNHUV�YRRU�YHHO�DDQGRHQLQJHQ�PHHU�
FRQIRUP�(96�YRRUVFKULMYHQ�GDQ�QLHW�(96�JHEUXLNHUV�HQ�RRN�ELM�YHHO�DDQGRHQLQJHQ�JRHGNRSHU�
YRRUVFKULMYHQ��'LW�JHHIW�DDQZLM]LQJHQ�GDW�(96�JHEUXLNHUV�]LQQLJHU�HQ�]XLQLJHU�YRRUVFKULMYHQ��
�
0DDU�NRPW�GLW�GRRU�KHW�(96"�
0HW� ERYHQVWDDQGH� XLWNRPVWHQ� LV� QLHW� DDQJHWRRQG� GDW� KHW� IHLW� GDW� (96�JHEUXLNHUV� PHHU�
FRQIRUP�(96�HQ�JRHGNRSHU�YRRUVFKULMYHQ�ZRUGW�YHURRU]DDNW�GRRU�LPSOHPHQWDWLH�YDQ�KHW�(96��
���������������������������������������������������sut9v�w9xyw z�{�{*v
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'H�(96�JHEUXLNHUV�]RXGHQ�LPPHUV�YRRUGDW�]LM�KHW�(96�JHEUXLNWHQ�DO�PHHU�FRQIRUP�GH�DORP�
EHNHQGH�1+*�VWDQGDDUGHQ�KHEEHQ�NXQQHQ�YRRUVFKULMYHQ��2P�HHQ�RRU]DNHOLMN�YHUEDQG�DDQ�WH�
NXQQHQ� WRQHQ� LV� HHQ� H[SHULPHQWHHO� RQGHU]RHNVGHVLJQ� QRRG]DNHOLMN� ZDDUELM� KHW� (96� ZRUGW�
WRHJHZH]HQ� DDQ� HHQ� UDQGRP�JURHS� KXLVDUWVHQ� ZDDUYDQ� KHW� YRRUVFKULMISDWURRQ� YRRU� HQ� QD�
LQYRHULQJ� YDQ� KHW� (96� ZRUGW� YHUJHOHNHQ� PHW� HHQ� FRQWUROHJURHS�� 2PGDW� KHW� (96� GLUHFW�
ODQGHOLMN� ZHUG� LQJHYRHUG� ZDV� HHQ� GHUJHOLMN� GHVLJQ� YDQ� UDQGRP� WRHZLM]LQJ� HQ� PHW� HHQ�
QXOPHWLQJ�QLHW�PRJHOLMN��2QGHU�GH�JHJHYHQ�RPVWDQGLJKHGHQ�ZHUG�KHW�EHVW�GHQNEDUH�GHVLJQ�
JHYROJG�� SHU� MDDU�ZHUGHQ� JURHSHQ�KXLVDUWVHQ� GLH�KHW� (96� JLQJHQ� JHEUXLNHQ� YHUJHOHNHQ�PHW�
QLHW�JHEUXLNHUV�� +HW� DDQWDO� YRRUVFKULIWHQ� SHU� SDWLsQW� HQ� GH� NRVWHQ� SHU� YRRUVFKULIW� ZHUGHQ�
YHUJHOHNHQ�YRRU�HQ�QD�GH� LQWURGXFWLH�YDQ�KHW�(96��8LW�GLW�VRRUW� ORQJLWXGLQDOH�DQDO\VHV� LV�GH�
DIJHORSHQ� MDUHQ� �HQ� RRN� LQ� ������ VWHHGV� JHEOHNHQ� GDW� HU� JHHQ� HIIHFW� RS� GH� NRVWHQ� PHW�
XLW]RQGHULQJ�YDQ�KHW�RSHQLQJVMDDU�������ZDDULQ�KHW�(96�LQ�3URPHGLFR�ZHUG�JHwQWURGXFHHUG��
2RN�XLW�HHQ�RYHUDOODQDO\VH�RYHU�GH�KHOH�SHULRGH�����������NZDP�JHHQ�HIIHFW�QDDU�YRUHQ���
�
%LM�GH]H�XLWNRPVWHQ�]LMQ�YHUVFKLOOHQGH�NDQWWHNHQLQJHQ�WH�SODDWVHQ��
�
��� 1LHW� ELM� DOOH� +,6�HQ� ZDV� HHQ� YRRUPHWLQJ� YRRU� KDQGHQ�� GLW� EHWUHIW� PHW� QDPH� GH� JURHS�
KXLVDUWVHQ� GLH�ZHUNHQ�PHW�0HGLFRP�ZDDU� KHW�+,6� DO� LQ������ZDV� JHwPSOHPHQWHHUG�� MXLVW�
RQGHU� GH�0HGLFRP�KXLVDUWVHQ� ]LMQ� YHHO� IUHTXHQWH� JHEUXLNHUV� ����� GDJHOLMNV� HQ� ����PHHU�
GDQ����NHHU�SHU�GDJ���
��� %LM�DQGHUH�+,6�HQ�ZDV�GH�YRRUPHWLQJ�YHUYXLOG��GLW�EHWUHIW�PHW�QDPH�3URPHGLFR��ZDDU�ELM�
HHQ� GHHO� YDQ� GH� KXLVDUWVHQ� (7$6� DO� EHVFKLNEDDU� ZDV�� HQ� 2PQL+,6�� 9RRU� GH]H� +,6�HQ�
EHVWRQGHQ�DO�IRUPXODULD��9RRU�JHEUXLNHUV�YDQ�GH]H�IRUPXODULD�JHOGW�KHW]HOIGH�YHUKDDO�DOV�YRRU�
GH�JHEUXLNHUV�YDQ�0HGLFRP��
��� 'H�YRRU�QD�YHUJHOLMNLQJ�NRQ�DOOHHQ�ZRUGHQ�JHPDDNW�YRRU�GH�YROJHQGH�LQGLFDWRUHQ��DDQWDO�
YRRUVFKULIWHQ� SHU� SDWLsQW� HQ� NRVWHQ� SHU� YRRUVFKULIW�� (96�FRQIRUP� YRRUVFKULMYHQ� �GLDJQR�
VH�PLGGHO�FRPELQDWLH�� NRQ� QLHW� ZRUGHQ� QDJHJDDQ� ZHJHQV� KHW� RQWEUHNHQ� YDQ� GLDJQRVH�
JHERQGHQ�YRRUVFKULMIJHJHYHQV�YDQ�GH�SHULRGH�YyyU�LQYRHULQJ�YDQ�KHW�(96��
�
$DQ�GH�DQGHUH�NDQW�LV�HU�HHQ�SXQW�GDW�KHW�LGHH�RQGHUVWHXQW�GDW�PHHU�FRQIRUP�GH�VWDQGDDUGHQ�
YRRUVFKULMYHQ�JHYROJ�LV�YDQ�JHEUXLN�YDQ�KHW�(96��,Q�GLW�UDSSRUW�]LMQ�YHUVFKLOOHQ�JHYRQGHQ�LQ�GH�
PDWH� YDQ� (96�JHEUXLN� WXVVHQ� GH� GLYHUVH� +,6�HQ�� 'LW� GXLGW� HURS� GDW� HHUGHU� KHW� +,6� HQ� GH�
ZHUNEDDUKHLG� YDQ� KHW� (96� ELQQHQ� GLW� +,6�� EHSDOHQG� ]LMQ� YRRU� (96�JHEUXLN� GDQ� HYHQWXHOH�
YRRUNHXU� YDQ� KXLVDUWVHQ� YRRU� YRRUVFKULMYHQ� YROJHQV� GH� 1+*�VWDQGDDUGHQ�� +HW� KRJHUH�
SHUFHQWDJH� (96�FRQIRUP� YRRUVFKULMYHQ� OLMNW� GDDURP� QLHW� WH� ]LMQ� YHURRU]DDNW� GRRU� GDW� (96�
JHEUXLNHUV� YRRUGLHQ� DO� PHHU� DDQKDQJHU� ZDUHQ� YDQ� GH� VWDQGDDUGHQ�� 'H� PHHVW� SODXVLEHOH�
YHUNODULQJ�GLH�RYHUEOLMIW�YRRU�GLW�IHQRPHHQ�LV�GDW�PHHU�FRQIRUP�GH�VWDQGDDUGHQ�YRRUVFKULMYHQ�
JHYROJ�LV�YDQ�(96�JHEUXLN��
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�� ,QOHLGLQJ�
�
�
�

���� +HW�(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP��(96��
�
,Q������KHEEHQ�KHW�1HGHUODQGV�+XLVDUWVHQ�*HQRRWVFKDS��1+*��HQ�GH�/DQGHOLMNH�+XLVDUWVHQ�
9HUHQLJLQJ� �/+9�� HHQ� SURMHFW� RSJHVWDUW� RP� UDWLRQHHO� YRRUVFKULMYHQ� WH� EHYRUGHUHQ�� GH�
RQWZLNNHOLQJ� HQ� LQWURGXFWLH� YDQ�KHW� (OHNWURQLVFK� 9RRUVFKULMIV\VWHHP� �(96���+HW� (96� LV� HHQ�
DGYLHVV\VWHHP�RS�GH�FRPSXWHU�GDW�KXLVDUWVHQ�WLMGHQV�HHQ�FRQVXOW�NXQQHQ�UDDGSOHJHQ�YRRU�GH�
WH� YROJHQ� WKHUDSLH� ELM� HHQ� VSHFLILHNH� GLDJQRVH�� 'H� LQKRXG� YDQ� KHW� (96� LV� JHEDVHHUG� RS�
HYLGHQFH�EDVHG�1+*�VWDQGDDUGHQ��+HW�EHVOXLW�RP�GLW�V\VWHHP�WH�LQWURGXFHUHQ�NRPW�YRRUW�XLW�
EHYLQGLQJHQ�RPWUHQW�KHW�(OHNWURQLVFK�7KHUDSLH�$GYLHV�6\VWHHP��(7$6���ZDDUQDDU�RQGHU]RHN�
LV�JHGDDQ�GRRU�KHW�*URHQH�/DQG��9DQ�5HH�H�D����������,Q�KHW�YROJHQGH�KRRIGVWXN�ZRUGHQ�KHW�
(96�HQ�KHW�(7$6�XLWJHEUHLGHU�EHVFKUHYHQ���
�
'H� YHUZDFKWLQJ� LV� GDW� KHW� (96�� EHKDOYH� HHQ� NZDOLWDWLHYH� YHUEHWHULQJ� LQ� YRRUVFKULMYHQ� YDQ�
JHQHHVPLGGHOHQ� GRRU� KXLVDUWVHQ�� RRN� HHQ� EHVSDUHQG�HIIHFW� ]DO� KHEEHQ� RS� GH� WRWDOH� NRVWHQ�
YDQ� YRRUJHVFKUHYHQ� JHQHHVPLGGHOHQ�� +HW� LGHH� KLHUDFKWHU� LV� GDW� HU�PLQGHU� JHQHHVPLGGHOHQ�
RQQRGLJ�ZRUGHQ�YRRUJHVFKUHYHQ��GDW�HU�JRHGNRSHUH�PLGGHOHQ�ZRUGHQ�YRRUJHVFKUHYHQ��RQGHU�
DQGHUH�GRRU�YRRUVFKULMYHQ�RS�VWRIQDDP��*ULHOHQ�H�D����������HQ�GDW�HU�DGHTXDWHUH�GRVHULQJHQ�
ZRUGHQ� YRRUJHVFKUHYHQ�� +RHZHO� GLW� LQ� HQNHOH� JHYDOOHQ� XLWHUDDUG� RRN� NDQ� OHLGHQ� WRW� HHQ�
GXXUGHU� YRRUVFKULIW�� ZRUGW� DDQJHQRPHQ� GDW� KHW� RYHU�DOO� HIIHFW� EHVSDUHQG� ]DO� ]LMQ�� +HW�
0LQLVWHULH� YDQ� 9RONVJH]RQGKHLG�� :HO]LMQ� HQ� 6SRUW� �9:6��� GH� =RUJYHU]HNHUDDUV� 1HGHUODQG�
�=1��HQ�GH�/+9�]LMQ�RYHUHHQJHNRPHQ�GDW�HHQ�GHHO�YDQ�JHUHDOLVHHUGH�EHVSDULQJHQ�WHUXJ�]XOOHQ�
YORHLHQ� QDDU� GH� KXLVDUWVHQ� YRRU� SUDNWLMNRQGHUVWHXQLQJ�� ,Q� HHQ� FRQYHQDQW� KHEEHQ� ]LM�
YDVWJHOHJG�GDW� 
GH� RSEUHQJVW� YDQ�GH�JHQHHVPLGGHOHQEHVSDULQJ� �RS� YRRUVFKULMIQLYHDX�� LQ�KHW�
MDDU������LQ�WRWDDO�����PLOMRHQ��JXOGHQ��QHWWR�]DO�EHGUDJHQ
��&RQYHQDQW�/+9��=1�HQ�9:6��
�������2P�GH�ODQGHOLMNH�LQYRHULQJ�YDQ�KHW�(96�PRJHOLMN�WH�PDNHQ�KHHIW�9:6�LQGHUWLMG�HHQ�
VXEVLGLH� YDQ� �����PLOMRHQ� HXUR� ���� PLOMRHQ� JXOGHQ�� WRHJH]HJG� YRRU� GH� LQYRHULQJ� YDQ� KHW�
(96��
�
2P�WH�NRPHQ�WRW�HHQ�DOJHPHHQ�JHEUXLN�YDQ�KHW�(96�GRRU�KXLVDUWVHQ� LV�KHW�YDQ�EHODQJ�GDW�
KHW�GXVGDQLJ�JHwPSOHPHQWHHUG�ZRUGW�GDW�GH�KXLVDUWVHQ�KHW�(96�NXQQHQ�HQ�ZLOOHQ�JHEUXLNHQ��
,Q�KHW�YROJHQGH�KRRIGVWXN�NRPHQ�GH�YRRUZDDUGHQ�YRRU�JHEUXLN�XLWJHEUHLG�DDQ�ERG��+LHURQGHU�
ZRUGHQ�NRUW�GH�EHODQJULMNVWH�YRRUZDDUGHQ�RSJHVRPG�YRRU�JHEUXLN�YDQ�KHW�(96���
$OOHUHHUVW� PRHWHQ� KXLVDUWVHQ� RYHU� KHW� (96�EHVFKLNNHQ�� KHW� PRHW� I\VLHN� RS� KXQ� FRPSXWHU�
DDQZH]LJ� ]LMQ� ����� YDQ� GH� KXLVDUWVHQ� JHEUXLNW� LQ� GH� SUDNWLMN� HHQ� FRPSXWHU� �:ROWHUV� H�D��
��������'H� /+9� FR|UGLQHHUW� GH� � ODQGHOLMNH� LPSOHPHQWDWLH� YDQ�KHW� (96� LQ� GH� YHUVFKLOOHQGH�
+XLVDUWV� ,QIRUPDWLH� 6\VWHPHQ� �+,6�HQ��� VRIWZDUHSDNNHWWHQ� YRRU� GH� KXLVDUWVHQ��:DQQHHU� GH�
KXLVDUWVHQ� GDQ� RYHU� KHW� (96� EHVFKLNNHQ� PRHWHQ� ]H� KHW� RRN� NXQQHQ� JHEUXLNHQ�� 'DDUWRH�
GLHQHQ�]H�KHW�+,6�RS�KXQ�FRPSXWHU�RS�GH�MXLVWH�PDQLHU�WH�JHEUXLNHQ��+HW�RSWLPDOLVHUHQ�YDQ�
GH]H�YRRUZDDUGH� LV�GH� WDDN�YDQ�GH�'LVWULFWV�+XLVDUWVHQ�9HUHQLJLQJHQ��'+9��HQ�YLQGW�SODDWV�
RS�UHJLRQDDO�QLYHDX��'H�ODDWVWH�VWDS��KHW�GDDGZHUNHOLMNH�JHEUXLN�YDQ�KHW�(96�JHGXUHQGH�HHQ�
FRQVXOW�� LV� GH� NHX]H� YDQ� GH� KXLVDUWV� ]HOI�� 'H]H� NHX]H� ]DO� PHGH� EHSDDOG� ZRUGHQ� GRRU� GH�
ZHUNZLM]H� YDQ� GH� KXLVDUWV�� ZRUGHQ� ELMYRRUEHHOG� GH� PHGLVFKH� UHJLVWUDWLH� JHGXUHQGH� KHW�
FRQVXOW�GLUHFW�LQ�KHW�(0'�YDVWJHOHJG�RI�GRHW�GH�KXLVDUWV�GLW�SDV�QDGHUKDQG��'H�KXLVDUWV�]DO�
]LFK�XLWHUDDUG�RRN�PRHWHQ�NXQQHQ�YLQGHQ�LQ�GH�JHJHYHQ�DGYLH]HQ��'DDUQDDVW�GLHQW�KHW�(96�LQ�
KHW�VSHFLILHNH�+,6�JHPDNNHOLMN�WRHJDQNHOLMN�WH�]LMQ�YRRU�GH�KXLVDUWV��
�
�
�
�
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���� 'RHO�YDQ�KHW�RQGHU]RHN�
�
'H�DIVSUDNHQ�LQ�KHW�FRQYHQDQW�]LMQ�JHEDVHHUG�RS�FLMIHUV�YDQ�KHW�*URHQH�/DQG�EHWUHIIHQGH�GH�
NRVWHQ� YDQ� YRRUVFKULMYHQ� YDQ� HQNHOH� (7$6�JHEUXLNHUV�� 'H� NRVWHQ� YDQ� KXLVDUWVHQ� GLH� GLW�
DGYLHVV\VWHHP� �YHUJHOLMNEDDU� PHW� KHW� (96�� ]LMQ� YHUJHOHNHQ� PHW� GH� JHPLGGHOGH� NRVWHQ� YDQ�
YRRUVFKULMYHQ� LQ� GH� UHJLR� HQ� XLWJDDQGH� YDQ� GH� YHUVFKLOOHQ� ZHUG� DDQ� KHW� V\VWHHP� HHQ�
NRVWHQEHVSDUHQG�HIIHFW� WRHJHVFKUHYHQ��+HW�GRHO�YDQ�KHW�RQGHU]RHN�GDW� LV�EHVFKUHYHQ� LQ�GLW�
UDSSRUW� LV� WH� DFKWHUKDOHQ� RI� HU� GDDGZHUNHOLMN� HHQ� YHUDQGHULQJ� LQ� KHW� YRRUVFKULMIJHGUDJ� YDQ�
KXLVDUWVHQ�RSWUHHGW�DOV�JHYROJ�YDQ�LQYRHULQJ�YDQ�KHW�(96��6SHFLILHN�GLHQW�GDDUELM�JHNHNHQ�WH�
ZRUGHQ� QDDU� GH� JHUHDOLVHHUGH� EHVSDULQJHQ� DOV� JHYROJ� YDQ� GH]H� YHUDQGHULQJ� LQ�
YRRUVFKULMIJHGUDJ�� 'LW� RP� QD� WH� JDDQ� RI� GH� DIVSUDNHQ� GLH� ]LMQ� JHPDDNW� LQ� KHW� FRQYHQDQW�
ZRUGHQ�JHUHDOLVHHUG��'DDUQDDVW�GLHQW�JHNHNHQ�WH�ZRUGHQ�QDDU�GH�IDFWRUHQ�GLH�YDQ�LQYORHG�]LMQ�
RS�JHEUXLN�YDQ�KHW�(96�RP�LPSOHPHQWDWLHDFWLYLWHLWHQ�WH�NXQQHQ�RSWLPDOLVHUHQ�WHU�EHYRUGHULQJ�
YDQ� JHEUXLN� YDQ� KHW� (96�� 'LW� LV� YDQ� EHODQJ� YRRU� HYHQWXHOH� WXVVHQWLMGVH� ELMVWXULQJ� YDQ� GH�
LPSOHPHQWDWLHSURJUDPPD
V��
*H]LHQ�GH�GXXU�YDQ�KHW�LQYRHULQJVWUDMHFW�YDQ�KHW�(96�ELM�DOOH�KXLVDUWVHQ�LQ�1HGHUODQG�VWUHNW�
KHW� RQGHU]RHN� ]LFK� XLW� RYHU� GULH� MDDU�� 'H� JHEUXLNWH� PHWKRGLHN� LV� EHVFKUHYHQ� LQ� 
(YDOXDWLH�
,QYRHULQJ�(96��2QWZLNNHOLQJ�PHHWV\VWHPDWLHN��:ROWHUV�H�D�������D���,Q�KHW�UDSSRUW�
(YDOXDWLH�
,QYRHULQJ�(96��1XOIDVH
��:ROWHUV�H�D�������E��]LMQ�GH�HHUVWH�EHYLQGLQJHQ�RPWUHQW�KHW�(96�LQ�
�����EHVFKUHYHQ��%HYLQGLQJHQ�PHW�EHWUHNNLQJ� WRW�KHW�HHUVWH�HQ� WZHHGH�PRQLWRULQJMDDU�]LMQ�
EHVFKUHYHQ� LQ� 
(YDOXDWLH� LQYRHULQJ� (96�� 0RQLWRULQJIDVH�� GH� VLWXDWLH� LQ� ����
� �:ROWHUV�
H�D�������� HQ� 
(YDOXDWLH� LQYRHULQJ� (96�� 0RQLWRULQJIDVH�� GH� VLWXDWLH� LQ� ����
� �:ROWHUV�
H�D��������� ,Q� GLW� ODDWVWH� UDSSRUW� ZRUGHQ� GH� UHVXOWDWHQ� PHW� EHWUHNNLQJ� WRW� �����
JHSXEOLFHHUG��
�
'LW� LV�KHW�HLQGUDSSRUW�YDQ�GH�PRQLWRULQJ�YDQ�KHW�(96�� ,Q�GH�HHUVWH�SODDWV�]DO�JHUDSSRUWHHUG�
ZRUGHQ� RYHU� GH� RQWZLNNHOLQJHQ� LQ� KHW� MDDU� ������ 'DDUQDDVW� ZRUGW� RRN� HHQ� HLQGEDODQV�
RSJHPDDNW��'H�VLWXDWLH�LQ������NDQ�RS�]LFK�DO�DOV�HHQ�HLQGEDODQV�ZRUGHQ�EHVFKRXZG��0DDU�
RRN�ZRUGW�PHHU�GDQ�LQ�GH�YRRUJDDQGH�UDSSRUWDJHV�WHUXJJHNHNHQ�RYHU�GH�KHOH�SHULRGH��
��
%HODQJULMNH� EHYLQGLQJ� LQ� GH� YRRUJDDQGH� UDSSRUWDJHV� ZDV� GDW� KHW� (96� ZHOLVZDDU� GRRU� GH�
PHHUGHUKHLG�YDQ�GH�KXLVDUWVHQ�ZRUGW�JHEUXLNW��PDDU�GDW�KHW�JHEUXLN�GXVGDQLJ�ZHLQLJ�ZDV�LQ�
YHUKRXGLQJ�WRW�KHW� WRWDDO�DDQWDO�JHJHQHUHHUGH�UHFHSWHQ��R�P��GRRUGDW�KHW�(96�QLHW�DDQJULMSW�
RS�KHUKDDOUHFHSWXXU��GDW�GH�EHVSDULQJHQ�WHJHQYLHOHQ��'H]H�UDSSRUWDJH�EHOLFKW�KHW�MDDU�������
,Q� GLW� MDDU� NUHJHQ� GH� HIIHFWHQ� YDQ� GH� LQWURGXFWLH� LQ� KHW� ODDWVWH� YDQ� GH� ]HV�
+XLVDUWVLQIRUPDWLHV\VWHPHQ�� 0LFUR+,6�� KXQ� EHVODJ�� +HW� (96� ZHUG� LQ� 0LFUR+,6�� GDW� FLUFD�
���� YDQ� GH�PDUNW� GHNW�� HLQG� ����� JHwQWURGXFHHUG� HQ�ZRUGW� GRRU� GH� JHEUXLNHUV� ]R� EOLMNW�
RQGHU�PHHU�XLW�SXEOLFDWLHV�LQ�2UHJR��JRHG�JHZDDUGHHUG��'DDUQDDVW�]RXGHQ�ELM�GH�DQGHUH�+,6�
HQ�ZDDU� GH� LQWURGXFWLH� YDQ�KHW� (96� DO� HHUGHU� SODDWVKDG� QRJ� HIIHFWHQ� NXQQHQ� RSWUHGHQ� DOV�
JHYROJ� YDQ� GH� LPSOHPHQWDWLH�DFWLYLWHLWHQ� LQ� KHW� (96�SURMHFW� �]RDOV� VFKROLQJ��� � *H]LHQ� GH�
HUYDULQJHQ� XLW� GH� YRRUJDDQGH� MDUHQ� PRHW� JHZDDUVFKXZG� ZRUGHQ� YRRU� HHQ� DO� WH� JURRW�
RSWLPLVPH�� 1LHWWHPLQ� ]DO� LQ� GH]H� UDSSRUWDJH� GH� EHVSDULQJ� HYHQDOV� LQ� YRRUJDDQGH� MDUHQ�
ZRUGHQ�XLWJHUHNHQG��+HW�MDDU������ZDV�LPPHUV�LQ�GH�RRUVSURQNHOLMNH�DIVSUDNHQ�KHW�MDDU�GDW�
GH�EHVSDULQJ�YDQ�IO�����PLOMRHQ�]RX�PRHWHQ�]LMQ�JHUHDOLVHHUG��
�
0HGH�JH]LHQ�GH]H�YHUZDFKWLQJ�YLQGW�LQ�KHW�RQGHU]RHN�HHQ�DFFHQWYHUVFKXLYLQJ�SODDWV��/DJ�LQ�
GH�YRRUJDDQGH� MDUHQ�KHW�DFFHQW�RS�GH�EHUHNHQLQJ�YDQ�GH�EHVSDULQJ��GLW� MDDU�]DO�KHW�DFFHQW�
PHHU� OLJJHQ� RS� GH�PRJHOLMNH� HIIHFWHQ� YDQ�KHW� (96� RS�GH� NZDOLWHLW� YDQ� YRRUVFKULMYHQ�� 9RULJ�
MDDU� ZHUG� DO� JHNHNHQ� QDDU� (96� FRQIRUP� YRRUVFKULMYHQ� JHNHNHQ� HQ� JHFRQFOXGHHUG� GDW�
LQWHQVLHYH�JHEUXLNHUV�YDQ�KHW�(96�YDNHU�FRQIRUP�ULFKWOLMQHQ�YRRUVFKUHYHQ�GDQ�KXLVDUWVHQ�GLH�
KHW�(96�QLHW�RI�PLQGHU�LQWHQVLHI�JHEUXLNWHQ������WHJHQ�������'H�DQDO\VHV�ZDUHQ�HFKWHU�YULM�
JOREDDO� RPGDW� DOOHHQ�ZHUG� JHNHNHQ�RI�GH� ELM� KHW� YRRUVFKULIW� SDVVHQGH� LQGLFDWLH� YRRUNZDP��
1LHW�ZHUG�QDJHJDDQ�LQ�KRHYHUUH�KHW�DDQJHJHYHQ�VWDSSHQSODQ�ZHUG�JHYROJG�HQ�LQ�KRHYHUUH�ELM�
GH�EHWUHIIHQGH�LQGLFDWLH�ZHUG�YROVWDDQ�PHW�QLHW�PHGLFDPHQWHX]H�DGYLH]HQ��,Q�GH�UDSSRUWDJH�
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YDQ�GLW� MDDU�YLQG�RS�GLW� YODN�HHQ�YHUGLHSLQJ�SODDWV�� LQ�HHQ�DDQWDO�FDVH�VWXGLHV�ZRUGHQ�GH]H�
YHUVFKLOOHQGH�DVSHFWHQ�YDQ�GH�ZHUNLQJ�YDQ�KHW�(96�EHOLFKW��'DDUQDDVW�ZRUGW�JHNHNHQ�RI�KHW�
(96� HHQ� UHPPHQGH� ZHUNLQJ� NDQ� KHEEHQ� RS� KHW� JHEUXLN� YDQ� QLHXZH� JHQHHVPLGGHOHQ� GLH�
JHSURPRRW�ZRUGHQ�GRRU�GH�IDUPDFHXWLVFKH�LQGXVWULH��
�
1DDU� DDQOHLGLQJ� YDQ� KHW� ERYHQVWDDQGH� HQ� HHUGHUH� UDSSRUWDJHV� ]LMQ� GH� YROJHQGH� YUDJHQ�
JHIRUPXOHHUG��
�
���� +RHYHU�]LMQ�GH�LPSOHPHQWDWLHDFWLYLWHLWHQ�RPWUHQW�KHW�(96�LQ������JHYRUGHUG"��
���� ,Q�KRHYHUUH�PDNHQ�GH�KXLVDUWVHQ�LQ������JHEUXLN�YDQ�KHW�(96"�
��� :DW� ]LMQ� GH� YHUVFKLOOHQ� LQ� YRRUVFKULMIJHGUDJ� LQ� ����� �PHW� QDPH� LQ� KHW� YRRUVFKULMYHQ�
� FRQIRUP� GH� LQ� KHW� (96� RSJHQRPHQ� ULFKWOLMQHQ�� WXVVHQ� KXLVDUWVHQ� GLH� KHW� (96� ZHO�
� JHEUXLNHQ� HQ� KXLVDUWVHQ� GLH� KHW� (96� QLHW� JHEUXLNHQ� PHW� EHWUHNNLQJ� WRW� GH�
� IDUPDFRWKHUDSHXWLVFKH�DGYLH]HQ�LQ�KHW�(96"�+LHUELM�ZRUGW�JHNHNHQ�QDDU��
� �� DDQWDOOHQ�YRRUVFKULIWHQ�SHU�SDWLsQW�HQ�NRVWHQ�SHU�YRRUVFKULIW�LQ�KHW�DOJHPHHQ��
� �� KHW]HOIGH�XLWJHVSOLWVW�SHU�JHQHHVPLGGHOJURHS��$7&����
� �� PDWH�ZDDULQ�LQGLFDWLH�PLGGHOFRPELQDWLHV�LQ�KHW�(96�YRRUNRPHQ��
� �� PDWH�ZDDULQ�FRQIRUP�(96�ZRUGW�DIJH]LHQ�YDQ�YRRUVFKULMYHQ��
� �� PDWH�ZDDULQ�KHW�VWDSSHQSODQ�XLW�KHW�(96�ZRUGW�JHYROJG���
� �� HIIHFW�YDQ�(96�RS�YRRUVFKULMYHQ�YDQ�KHW�QLHXZH�PLGGHOHQ��
���� =LMQ�GH�JHYRQGHQ�YHUVFKLOOHQ�LQ�YRRUVFKULMYHQ�WRH�WH�VFKULMYHQ�DDQ�ZHO�RI�QLHW�JHEUXLN�YDQ�
� KHW�(96"�
���� :HONH�NRVWHQHIIHFWHQ�KHHIW�JHEUXLN�YDQ�KHW�(96�LQ�����"�
�
2QGHU]RHNVYUDDJ� GULH� EHWUHIW� FURVV�VHFWLRQHOH� DQDO\VHV�� RIWHZHO� HHQ� GZDUVGRRUVQHGH� YDQ�
YRRUVFKULMIJHGUDJ�YDQ�YHUVFKLOOHQGH�JURHSHQ�KXLVDUWVHQ�LQ�ppQ�SHULRGH��'H�YUDJHQ�YLHU�HQ�YLMI�
GDDUHQWHJHQ� EHWUHIIHQ� ORQJLWXGLQDOH� DQDO\VHV�� YRRUVFKULMIJHGUDJ� YDQ� YHUVFKLOOHQGH� JURHSHQ�
KXLVDUWVHQ�LQ�YHUVFKLOOHQGH�SHULRGHV�ZRUGHQ�PHW�HONDDU�YHUJHOHNHQ��
�
�

���� 2SERXZ�YDQ�GLW�UDSSRUW�
�
+HW� YROJHQGH� KRRIGVWXN� VFKHWVW� GH� DFKWHUJURQG� YDQ� KHW� RQGHU]RHN�� 8LWJHOHJG� ZRUGW� ZDW�
HOHNWURQLVFKH�IRUPXODULD�LQ�KHW�DOJHPHHQ�HQ�KHW�(96�LQ�KHW�ELM]RQGHU�]LMQ��:DW�GH�GRHOHQ�YDQ�
GH� LQWURGXFWLH� YDQ� KHW� (96� ]LMQ� HQ�ZDW� HU� YRRU� QRGLJ� LV� RP� GLH� GRHOHQ� WH� EHUHLNHQ� HQ� GH�
DFKWHUJURQGHQ� YDQ� KHW� PRQLWRULQJVRQGHU]RHN�� +RRIGVWXN� GULH� EHKDQGHOW� GH� WRHJHSDVWH�
PHWKRGLHN� HQ� GH� GDDUELM� JHNR]HQ� GDWDEURQQHQ�� 'H� UHSUHVHQWDWLYLWHLW� YDQ� KHW� JHEUXLNWH�
PDWHULDDO� ZRUGW� LQ� KRRIGVWXN� �� EHVFKUHYHQ�� ,Q� KRRIGVWXN� YLMI� NRPHQ� GH� HHUVWH� WZHH�
RQGHU]RHNVYUDJHQ� DDQ� GH� RUGH� �JHEUXLN� HQ� LPSOHPHQWDWLH��� +LHUELM� ZRUGW� JHEUXLN� JHPDDNW�
YDQ� ]HOIUDSSRUWDJHV� YDQ� KXLVDUWVHQ� LQ� VFKULIWHOLMNH� HQTXrWHV�� +RRIGVWXN� ]HV� EHKDQGHOW� GH�
UHVXOWDWHQ� YDQ� GH� FURVV�VHFWLRQHOH� DQDO\VHV� RYHU� KHW� MDDU� ������ +HW� YRRUVFKULMIJHGUDJ� YDQ�
KXLVDUWVHQ�GLH�KHW�(96�JHEUXLNHQ�ZRUGW�YHUJHOHNHQ�PHW�QLHW�JHEUXLNHUV�� ,Q�KRRIGVWXN�]HYHQ�
ZRUGW� LQJHJDDQ�RS�GH�NRVWHQHIIHFWHQ�RSWUHGHQG�LQ�KHW� MDDU�������,Q�KRRIGVWXN����WHQVORWWH��
ZRUGW�WHUXJJHNHNHQ�RS�GH�JHKHOH�LPSOHPHQWDWLHSHULRGH��ZDDUELM�]RZHO�JHEUXLN�YDQ�KHW�(96��
NRVWHQHIIHFWHQ�HQ�HIIHFWHQ�RS�KHW�YRRUVFKULMYHQ�DDQ�ERG�NRPHQ���
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�� $FKWHUJURQG�YDQ�KHW�RQGHU]RHN�
�
�
�
,Q� GLW� KRRIGVWXN� ZRUGW� NRUW� EHVFKUHYHQ� KRH� KHW� (96� WRW� VWDQG� LV� JHNRPHQ�� KRH� KHW�ZRUGW�
JHwPSOHPHQWHHUG�HQ�ZHONH�YRRUZDDUGHQ�YDQ�EHODQJ�]LMQ�YRRU�JHEUXLN�YDQ�KHW�(96���
�
�

���� (OHNWURQLVFKH�IRUPXODULD�
�
+HW� WRHQHPHQG�JHEUXLN�YDQ�GH�FRPSXWHU�GRRU�KXLVDUWVHQ�VFKHSW�QLHXZH�PRJHOLMNKHGHQ�RP�
ULFKWOLMQHQ� WH� LPSOHPHQWHUHQ�� 6WHHGV� PHHU� KXLVDUWVHQ� JHEUXLNHQ� KHW� (OHNWURQLVFK� 0HGLVFK�
'RVVLHU��(0'��YDQ�HHQ�+XLVDUWV�,QIRUPDWLH�6\VWHHP��+,6�������LQ������WHJHQRYHU�����LQ�
������YDQ�$OWKXLV���������,Q������ODJ�KHW�JHEUXLN�URQG�GH������:ROWHUV�H�D�������E��HQ�
LQ� ����� URQG� GH� ���� �:ROWHUV� H�D��� ������� =RDOV� GH� QDDP� DO� ]HJW� LV� LQ� KHW� (0'� GH�
PHGLVFKH� LQIRUPDWLH�YDQ�GH�SDWLsQW�RSJHVODJHQ��*HGXUHQGH�HHQ�FRQVXOW�NDQ�GH�KXLVDUWV�KHW�
(0'� YDQ� HHQ� SDWLsQW� RSYUDJHQ� HQ� DDQYXOOHQ�� 7HYHQV� NDQ� YLD� KHW� (0'� HHQ� UHFHSW�ZRUGHQ�
JHJHQHUHHUG�ZDQQHHU�GH�KXLVDUWV�KHHIW�EHVORWHQ�HHQ�JHQHHVPLGGHO�YRRU� WH�VFKULMYHQ�DDQ�GH�
EHWUHIIHQGH� SDWLsQW�� 'LW� JHDXWRPDWLVHHUG� YRRUVFKULMYHQ� YDQ� JHQHHVPLGGHOHQ� LV� ppQ� YDQ� GH�
PHHVW�JHEUXLNWH�RQGHUGHOHQ�YDQ�KHW�(0'�� ,Q������JDI�����YDQ�GH�KXLVDUWVHQ�DDQ�PHW�GH�
FRPSXWHU�JHQHHVPLGGHOUHFHSWHQ�WH�JHQHUHUHQ��9DQ�$OWKXLV���������,Q������HQ������ODJ�GLW�
SHUFHQWDJH�URQG�GH����������YDQ�GH�KXLVDUWVHQ�JDI�DDQ�PHHU�GDQ�����YDQ�GH�UHFHSWHQ�YLD�
KHW�+,6�WH�JHQHUHUHQ��
�
5LFKWOLMQHQ� NXQQHQ� LQ� +,6�HQ� JHwPSOHPHQWHHUG� ZRUGHQ� YLD� ]RJHKHWHQ� 
HOHNWURQLVFKH�
IRUPXODULD
��'LW�]LMQ�FRPSXWHUSURJUDPPD
V�GLH�GH�KXLVDUWV�KHOSHQ�ELM�KHW�NLH]HQ�YDQ�GH�MXLVWH�
IDUPDFRWKHUDSLH�ELM�HHQ�SDWLsQW�PHW�HHQ�EHSDDOGH�DDQGRHQLQJ��,Q�VRPPLJH��+,6�HQ��]RDOV�KHW�
+,6�0HGLFRP��ZRUGHQ�GH]H�DO�HQNHOH�MDUHQ�VWDQGDDUG�PHHJHOHYHUG��9RRU�DQGHUH�+,6�HQ�]LMQ�
]H�DSDUW�WH�NRRS��,Q������UDSSRUWHHUGH�����YDQ�GH�KXLVDUWVHQ�RYHU�HHQ�GHUJHOLMN�V\VWHHP�WH�
EHVFKLNNHQ��9DQ�$OWKXLV���������0HW�GH�WRHQDPH�YDQ�KHW�+,6�JHEUXLN�HQ�QLHW� LQ�GH�ODDWVWH�
SODDWV�GH�YHUVSUHLGLQJ�YDQ�KHW�(96��EHGURHJ�GH]H�JURHS�����LQ�������:ROWHUV�H�D��������
�
,Q� (QJHODQG� LV� RQGHU]RHN� JHGDDQ� QDDU� KHW� JHEUXLN� YDQ� HHQ� HOHNWURQLVFK� IRUPXODULXP�� KHW�
352',*<�SURMHFW�� 8LW� GLW� RQGHU]RHN� EOHHN� GDW� GH� PHHVWH� KXLVDUWVHQ� ������ SRVLWLHI� VWDDQ�
WHJHQRYHU� HHQ� HOHNWURQLVFK� IRUPXODULXP� ZDDULQ� ODQGHOLMNH� ULFKWOLMQHQ� ]LMQ� JHwPSOHPHQWHHUG��
1D� WZHH� WHVWIDVHV�ZDDUELM� HHQ� JURHS�KXLVDUWVHQ�352',*<� WHU� EHVFKLNNLQJ� KDG�� EOHHN�����
YDQ� GH� JHEUXLNHUV� SRVLWLHI� RYHU� KHW� IRUPXODULXP�� 2YHU� HYHQWXHOH� EHVSDULQJHQ� RS�
IDUPDFRWKHUDSHXWLVFKH� NRVWHQ� KHEEHQ� GH� RQGHU]RHNHUV� ]LFK� RYHULJHQV� ]HHU� WHUXJKRXGHQG�
XLWJHODWHQ��6&+,1���������
�
2RN� LQ� 1HGHUODQG� LV� HHUGHU� RQGHU]RHN� JHGDDQ� QDDU� KHW� JHEUXLN� YDQ� HHQ� HOHNWURQLVFK�
IRUPXODULXP��QDPHOLMN�KHW�(OHNWURQLVFK�7KHUDSLH�$GYLHV�6\VWHHP��(7$6�� �9DQ�GHU�5HH�H�D���
������� ,Q� GLW� V\VWHHP�� GDW� LV� JHwQWHJUHHUG� LQ� KHW� +,6� 3URPHGLFR�� ZRUGW� GH� KXLVDUWV� HHQ�
WKHUDSLH�DGYLHV�JHJHYHQ�RS�EDVLV�YDQ�GH�GRRU�KHP�LQJHJHYHQ�GLDJQRVH�FRGH��JHFRGHHUG�PHW�
GH�,&3&��,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�3ULPDU\�&DUH���%LM�GLW�DGYLHV�ZRUGW�UHNHQLQJ�JHKRXGHQ�
PHW�SDWLsQWNHQPHUNHQ�HQ�FRPRUELGLWHLW��'H�DGYLH]HQ�]LMQ�JHEDVHHUG�RS�GH�1+*�VWDQGDDUGHQ��
GH�1+*�XLWJDYH�
)DUPDFRWKHUDSLH�YRRU�GH�KXLVDUWV
�HQ�KHW�)DUPDFRWKHUDSHXWLVFK�.RPSDV��(U�
ZRUGHQ�QLHW�DOOHHQ�DGYLH]HQ�JHJHYHQ�ZDW�HU�GLHQW�WH�ZRUGHQ�YRRUJHVFKUHYHQ�PDDU�RRN�ZHONH�
QLHW�PHGLFDPHQWHX]H�WKHUDSLH�JHwQGLFHHUG�LV� LQGLHQ�QLHW�ZRUGW�YRRUJHVFKUHYHQ��+HW�(7$6�LV�
HHUVW�LQ�HHQ�JURHSVSUDNWLMN�XLWJHSUREHHUG��+HW�EOHHN�LQ�ELMQD�����YDQ�GH�FRQVXOWHQ�WH�ZRUGHQ�
JHEUXLNW��QLHW�YRRU�HONH�DDQGRHQLQJ�ZDV�HHQ�DGYLHV�DDQZH]LJ��HQ�LQ�GLH�JHYDOOHQ�ZHUG�LQ�FLUFD�
���� KHW� JHJHYHQ� DGYLHV� RSJHYROJG�� 'H� ZDDUGHULQJ� YRRU� GH� JHJHYHQ� DGYLH]HQ� ZDV� KRRJ�
�UDSSRUWFLMIHU� ���� WRW� ������ 9HUYROJHQV� ZHUG� KHW� (7$6� XLWJH]HW� LQ� ��� SUDNWLMNHQ� LQ� KHW�
ZHUNJHELHG�YDQ�]RUJYHU]HNHUDDU�KHW�*URHQH�/DQG��'RRU�GH�DUWVHQ�LQ�GH]H�SUDNWLMNHQ�ZHUG�KHW�



�

3�2 ������� �
�
	 � �� ��������� � �������������*� ����� ��������� 	 � �+! ����#%$�&�&�'

(7$6�LQ�����YDQ�GH�FRQVXOWHQ�JHUDDGSOHHJG��LQ�����ZHUGHQ�GH�DGYLH]HQ�RSJHYROJG�HQ�KHW�
JHPLGGHOG�UDSSRUWFLMIHU�YRRU�GH�DGYLH]HQ�ODJ�WXVVHQ�GH�����HQ����9DQ�GHU�5HH�H�D����������
�
1DJHJDDQ� LV� ZDW� GH� HIIHFWHQ� ZDUHQ� YDQ� LQWURGXFWLH� YDQ� KHW� (7$6� RS� GH� NRVWHQ� YDQ�
YRRUVFKULMYHQ� RS�EDVLV� YDQ� JHJHYHQV� YDQ� ]RUJYHU]HNHUDDU�KHW�*URHQH�/DQG��'DDUELM� LV� HHUVW�
JHNHNHQ�QDDU�GULH�LQWHQVLHI�(7$6�JHEUXLNHQGH�SUDNWLMNHQ��GH]H�EOHNHQ�»������SHU�SDWLsQW�SHU�
MDDU�JRHGNRSHU�YRRU� WH�VFKULMYHQ�GDQ�DQGHUH�SUDNWLMNHQ� LQ�GH�EHWUHIIHQGH�UHJLR�GRRUGDW�PHQ�
PLQGHU�YDDN�RI�LQ�JHULQJHUH�KRHYHHOKHGHQ�YRRUVFKUHHI��,Q�HHQ�]HYHQWDO�PLQGHU�LQWHQVLHI�(7$6�
JHEUXLNHQGH�SUDNWLMNHQ� ODJHQ�GH�NRVWHQ�QD�LQWURGXFWLH�ELMQD� IO������SHU�SDWLsQW�SHU� MDDU� ODJHU�
GDQ� LQ�SUDNWLMNHQ�ZDDU�KHW�V\VWHHP�QLHW�ZHUG�JHEUXLNW��GRRUGDW�PHQ�JRHGNRSHU�YRRUVFKUHHI�
�*XEEHOV�� ������� 2S� EDVLV� KLHUYDQ� NZDP� PHQ� WRW� HHQ� HHUVWH� LQGLFDWLH� YDQ� GH� SRWHQWLsOH�
EHVSDULQJ�ELM�RSWLPDOH�LPSOHPHQWDWLH�YDQ�(7$6�YDQ�IO�������SHU�SDWLsQW�SHU�MDDU��2QEHNHQG�LV�
RYHULJHQV� RI� GH� (7$6�JHEUXLNHQGH� SUDNWLMNHQ� YRRUGDW� KHW� V\VWHHP� ZHUG� LQJHYRHUG� RRN� DO�
JRHGNRSHU�YRRUVFKUHYHQ�GDQ�DQGHUH�SUDNWLMNHQ�HQ�RI�HU�DQGHUH�UHGHQHQ�NXQQHQ�]LMQ�ZDDURP�
GH]H�SUDNWLMNHQ�JRHGNRSHU�YRRUVFKUHYHQ��E�Y��HHQ�UHODWLHI�JH]RQGH�SDWLsQWSRSXODWLH���
�
�

���� :DW�LV�KHW�(96�HQ�ZDW�ZRUGW�HUYDQ�YHUZDFKW"�
�
2S� EDVLV� YDQ� GH� HUYDULQJHQ� LQ� KHW� (7$6�SURMHFW� KHHIW� KHW� 1HGHUODQGV� +XLVDUWVHQ�
*HQRRWVFKDS��1+*��HHQ�EHVWDQGVVWUXFWXXU�RQWZLNNHOG�PHW�IXQFWLRQHOH�VSHFLILFDWLHV�YRRU�HHQ�
ODQGHOLMN� (OHNWURQLVFK�9RRUVFKULMI� 6\VWHHP� �(96��� ,Q� QRYHPEHU������KHEEHQ�KHW�PLQLVWHULH�
YDQ� 9:6� HQ� GH� /DQGHOLMNH� +XLVDUWVHQ� 9HUHQLJLQJ� �/+9�� LQ� KHW� NDGHU� YDQ� GH�
0HHUMDUHQDIVSUDNHQ� &XUDWLHYH� 6RPDWLVFKH� =RUJ� RYHUHHQVWHPPLQJ� EHUHLNW� RYHU� GH�
LPSOHPHQWDWLH� YDQ� KHW� (96� YDQ� KHW� 1HGHUODQGV� +XLVDUWVHQ� *HQRRWVFKDS� �1+*��� /HWWHUOLMN�
VWDDW� LQ� GH� 0HHUMDUHQDIVSUDNHQ� KHW� YROJHQGH�� 
7HQ� EHKRHYH� YDQ� GH� YHUEHWHULQJ� YDQ� GH�
NZDOLWHLW�HQ�GH�GRHOPDWLJKHLG�YDQ�GH�IDUPDFHXWLVFKH�]RUJ�JDDW�GH�/+9�HHQ�YHUSOLFKWLQJ�DDQ�
YRRU�GH� LPSOHPHQWDWLH�YDQ�HQ�KHW�JHEUXLN�GRRU�KXLVDUWVHQ�YDQ�KHW�(96��9RRU�GH�WRHSDVVLQJ�
YDQ�KHW�(96�LV�HHQ�DGHTXDWH�DXWRPDWLVHULQJ�HQ�LQIRUPDWLVHULQJ�YHUHLVW
��0LQ��Y�9:6���������
,Q� GLW� NDGHU� ZRUGW� HHQ� H[WUD� LPSXOV� JHJHYHQ� RP� JHEUXLN� YDQ� KHW� (OHNWURQLVFK� 0HGLVFK�
'RVVLHU� �(0'�� GRRU� DOOH� KXLVDUWVHQ� WH� VWLPXOHUHQ�� RQGHU� PHHU� GRRU� HHQ� LQ]HW� YDQ�
SUDNWLMNFRQVXOHQWHQ��'H�H[WUD�LPSXOV�EHVWDDW�FRQFUHHW�XLW�HHQ�EHGUDJ�YDQ����PLOMRHQ�JXOGHQ�
RYHU�GH�SHULRGH������WRW�HQ�PHW�������9HUGHU�ZRUGW�JHVWHOG�GDW�
KHW�(96�]DO�PRHWHQ�OHLGHQ�
WRW� HHQ� GXLGHOLMNH� EHKHHUVLQJ� LQ� GH� RQWZLNNHOLQJ� YDQ� JHQHHVPLGGHOHQNRVWHQ
� �0LQ� Y�� 9:6��
�������/+9��=1��=RUJYHU]HNHUDDUV�1HGHUODQG��HQ�9:6�VSUDNHQ�DI�GDW� 
GH�RSEUHQJVW�YDQ�GH�
JHQHHVPLGGHOHQEHVSDULQJ��RS�YRRUVFKULMIQLYHDX��LQ�KHW�MDDU������LQ�WRWDDO�����PLOMRHQ�QHWWR�
]DO� EHGUDJHQ
� �&RQYHQDQW� /+9�� =1� HQ� 9:6�� ������ �� (HQ� GHHO� YDQ� GH� EHVSDULQJ� ZRUGW�
WHUXJJHVOXLVG� QDDU� GH� KXLVDUWVHQ� YRRU� SUDNWLMNRQGHUVWHXQLQJ�� 'LW� JHEHXUW� YROJHQV� HHQ�
SURFHGXUH�GLH�LQ�KHW�&RQYHQDQW�/+9��=1�HQ�9:6�LQ]DNH�GH�YHUVWHUNLQJ�YDQ�GH�KXLVDUWVHQ]RUJ�
RS����MXQL������LV�YDVWJHVWHOG��
�
+RH�ZHUNW�KHW�(96�QX�FRQFUHHW"��
+HW� (96� JHHIW� HHQ� WKHUDSLHDGYLHV� RS� EDVLV� YDQ� LQ� KHW� (OHNWURQLVFK� 0HGLVFK� 'RVVLHU�
DDQZH]LJH� LQIRUPDWLH�� GH� JHVWHOGH� GLDJQRVH� LQ� FRPELQDWLH� PHW� SDWLsQWNHQPHUNHQ� �OHHIWLMG��
JHVODFKW��FRPRUELGLWHLW���2P�HIIHFWLHI�WH�NXQQHQ�ZHUNHQ�PHW�KHW�(96�LV�KHW�YDQ�EHODQJ�GDW�GH�
LQIRUPDWLH�RP�WH�NRPHQ�WRW�HHQ�WKHUDSLH�DGYLHV� LQ�HHQ�JHFRGHHUGH�YRUP�DDQZH]LJ� LV�RS�GH�
GDDUWRH�EHVWHPGH�SODDWVHQ�LQ�KHW�+XLVDUWV�,QIRUPDWLH�6\VWHHP��'DDUELM�ZRUGW�XLWJHJDDQ�YDQ�
GH� ]RJHQRHPGH� 62(3�PHWKRGLHN� ELM� KHW� UHJLVWUHUHQ� YDQ� LQIRUPDWLH� XLW� HHQ� FRQVXOW�PHW� GH�
SDWLsQW��%RHUVPD�H�D�����������
�
'LW�VWDDW�YRRU��
�
6�XEMHFWLHI��� GH�FRQWDFWUHGHQHQ�]RDOV�GRRU�GH�SDWLsQW�JHIRUPXOHHUG��
2�EMHFWLHI���� YHUVODJ�YDQ�KHW�GRRU�GH�KXLVDUWV�YHUULFKWH�RQGHU]RHN��
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(�YDOXDWLH���� GH�GLDJQRVH�ZHUNK\SRWKHVH�YDQ�GH�KXLVDUWV��
3�ODQ��� � � GH�JHSOHHJGH�LQWHUYHQWLHV��ZDDU�RQGHU�YRRUVFKULIWHQ�YDQ�JHQHHVPLGGHOHQ���
�
2P�HHQ�WKHUDSLH�DGYLHV�WH�JHYHQ�KHHIW�KHW�(96�HHQ�GLDJQRVH�QRGLJ�GLH�LV�LQJHJHYHQ�RS�GH�(�
UHJHO��'LH�GLDJQRVH�GLHQW�JHFRGHHUG�WH�]LMQ�PHW�GH�,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�3ULPDU\�&DUH�
�,&3&���,Q�GH�+,6�HQ�LV�HHQ�]RHNSURJUDPPD�DDQZH]LJ�RP�XLWJDDQGH�YDQ�WHNVW�GH�PRJHOLMN�LQ�
DDQPHUNLQJ�NRPHQGH�FRGHV�RS�WH�VSRUHQ��'H]H�,&3&�JHFRGHHUGH�GLDJQRVH�LV�GH�LQJDQJ�YRRU�
KHW� (96�� (U� ZRUGW� LQ� KHW� (96�� ]RDOV� HHUGHU� YHUPHOG�� RRN� UHNHQLQJ� JHKRXGHQ�PHW� DQGHUH�
IDFWRUHQ�DOV�OHHIWLMG�HQ�FRPRUELGLWHLW��'H]H�GLHQHQ�GXV�RRN�LQ�KHW�+,6�WH�]LMQ�JHUHJLVWUHHUG�RS�
GH�GDDUWRH�EHVWHPGH�SOHN��9RRU�ZDW�EHWUHIW�FRPRUELGLWHLW�EHWHNHQW�KHW�GDW�RS�GH�]RJHQRHPGH�
SUREOHHPOLMVW� LQ� KHW�+,6� GH� YRRU�GLH� SDWLsQW� JHOGHQGH� DDQGRHQLQJHQ�SUREOHPHQ� LQ�GH� YRUP�
YDQ�,&3&�FRGHV�DDQZH]LJ�GLHQHQ�WH�]LMQ��
�
�

���� 7XVVHQGRHOHQ�
�
2P� YHUDQGHULQJ� YDQ� YRRUVFKULMIJHGUDJ� HQ� EHVSDULQJHQ� GRRU� (96� JHEUXLN� WH� RSWLPDOLVHUHQ��
GLHQHQ�HQNHOH��WULYLDOH��WXVVHQGRHOHQ�WH�ZRUGHQ�JHUHDOLVHHUG��
��� +HW�(96�GLHQW�WH�ZRUGHQ�LQJHERXZG�LQ�DOOH�+XLVDUWV�,QIRUPDWLH�6\VWHPHQ��
��� 'H� KXLVDUWVHQ� LQ� 1HGHUODQG� GLHQHQ� ]RGDQLJ�PHW� KXQ� FRPSXWHU� WH�ZHUNHQ� GDW� HIIHFWLHI�
� PHW�KHW�(96�NDQ�ZRUGHQ�JHZHUNW��
��� 'H� KXLVDUWVHQ� GLHQHQ� DOV� DDQ� EHLGH� YRRUJDDQGH� YRRUZDDUGHQ� ZRUGW� YROGDDQ� RRN�
� GDDGZHUNHOLMN�PHW�KHW�(96�WH�JDDQ�ZHUNHQ��
�
$G��� ,QERXZ�LQ�GH�+,6�HQ�
7DEHO� ���� JHHIW� DDQ�PHW�ZHONH� +,6�HQ� KHW� RYHUJURWH� GHHO� YDQ� GH� KXLVDUWVHQ� LQ�1HGHUODQG�
ZHUNW��'H]H�+,6�HQ�OLMNHQ�LQ�]RYHUUH�RS�HONDDU�GDW�]LM�ZHUNHQ�PHW�GH�62(3�PHWKRGLHN��GDW�]LM�
EHVFKLNNHQ�RYHU�]RHNSURFHGXUHV�RP�,&3&�FRGHV�WH�YLQGHQ��GDW�HU�UHFHSWHQ�RS�HOHNWURQLVFKH�
ZLM]H�PHH�NXQQHQ�ZRUGHQ�JHUHJLVWUHHUG��GDW�]LM�ZHUNHQ�PHW�HHQ�SUREOHHPOLMVW��NRUWRP�DDQ�GH�
EDVLVYRRUZDDUGHQ�YRRU�GH�LQERXZ�YDQ�HQ�KHW�ZHUNHQ�PHW�KHW�(96�LV�YROGDDQ��2RN�]LMQ�YRRU�
GLYHUVH�+,6�HQ�HOHNWURQLVFKH�IRUPXODULD�YHUNULMJEDDU�RI�UHHGV�LQJHERXZG��(LQG������ZDV�YRRU�
KHW�JURRWVWH�GHHO�YDQ�GH�+,6�HQ�KHW�(96�EHVFKLNEDDU��0HGLFRP��3URPHGLFR��$UFRV�HQ�(/,$6��
$SULO������NZDP�KHW�(96�WHU�EHVFKLNNLQJ�YRRU�2PQL+,6��YRRUKHHQ�0DFKLV��HQ�HLQG������LV�
HHQ�SLORW�YHUVLH�XLWJHEUDFKW�YRRU�0LFUR+LV��GH�XLWHLQGHOLMNH�LPSOHPHQWDWLH�YRQG�SODDWV�LQ�DSULO�
������
�
�
7DEHO����� 0DUNWDDQGHHO�YDQ�+,6�HQ�RQGHU�KXLVDUWVHQ�LQ�1HGHUODQG�
�
4%5 6 � �E�
R_8 O�L MN4m8 < P�QK�L M DHG�;N8 O
M P� INY�5 Z[6 \V]ZUL O
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$G��� 9HUEHWHULQJ�YDQ�GH�PHGLVFKH�YHUVODJOHJJLQJ�
2P�KHW�(96�RS�HHQ�RSWLPDOH�PDQLHU�WH�NXQQHQ�JHEUXLNHQ�GLHQW��]RDOV�ERYHQ�DDQJHJHYHQ��GH�
KXLVDUWVSUDNWLMN� DDQ� HHQ� DDQWDO� YRRUZDDUGHQ� WH� YROGRHQ� YRRU� ZDW� EHWUHIW� DXWRPDWLVHULQJV�
JUDDG�HQ�YRRUDO�GH�V\VWHPDWLHN�ZDDUPHH�ZRUGW�JHZHUNW��9DQ]HOIVSUHNHQG�GLHQW�HHQ�KXLVDUWV�
RYHU�HHQ�FRPSXWHU�WH�EHVFKLNNHQ�HQ�GLH�QLHW�DOOHHQ�WH�JHEUXLNHQ�YRRU�DGPLQLVWUDWLH�PDDU�RRN�
YRRU�PHGLVFKH� YHUVODJOHJJLQJ��=RDOV� DO� HHUGHU� DDQJHJHYHQ�� LV� KHW� JHEUXLN� YDQ� GH� FRPSXWHU�
YRRU�PHGLVFKH�YHUVODJOHJJLQJ�VWHUN� WRHJHQRPHQ��YDQ�����LQ�������9DQ�$OWKXLV�������� WRW�
����LQ�������:ROWHUV�H�D�����������
�
1RJ�EHODQJULMNHU�GDQ�GH�YUDDJ�RI�GH�KXLVDUWV�GH�FRPSXWHU�JHEUXLNW�YRRU�PHGLVFKH�UHJLVWUDWLH�
LV� GH� YUDDJ� KRH� ZRUGW� JHUHJLVWUHHUG�� ,Q� KHW� DOJHPHHQ� ����� YDQ� GH� JHYDOOHQ�� ZRUGW� GH�
FRPSXWHU�ZHO�JHEUXLNW�RP�UHFHSWHQ�WH�JHQHUHUHQ��+HW�JHPDN�ZDDUPHH�PHW�GH�FRPSXWHU�HHQ�
UHFHSWEULHIMH� NDQ� ZRUGHQ� YHUYDDUGLJG�� WHJHOLMNHUWLMG� RSJHVODJHQ� LQ� KHW� PHGLVFK� GRVVLHU� HQ�
ODWHU� ZRUGHQ� KHUKDDOG�� LV� ZDDUVFKLMQOLMN� HHQ� EHODQJULMNH� IDFWRU� LQ� GH� WRHQDPH� YDQ� KHW�
FRPSXWHUJHEUXLN��
�
'H�KXLVDUWV�JHEUXLNW�HFKWHU�QLHW�DOWLMG�GH�(�UHJHO��8LW�GH�HQTXrWH�GLH�LV�JHKRXGHQ�EHJLQ������
EOHHN�LHWV�PHHU�GDQ�����YDQ�GH�KXLVDUWVHQ�LQ�PHHU�GDQ�����YDQ�GH�FRQVXOWHQ�RS�GH�(�UHJHO�
WH�UHJLVWUHUHQ��$OV�GH�KXLVDUWV�GH�(�UHJHO�JHEUXLNW�ZLO�GLW�QRJ�QLHW�]HJJHQ�GDW�HU�PHW�GH�,&3&�
JHFRGHHUG�ZRUGW��9DQ�GH�DUWVHQ�GLH�JHEUXLN�PDNHQ�YDQ�KHW�(0'�]HJW�HHQ�NZDUW��WH�FRGHUHQ��
HQ�HHQ�GHUGH�FRGHHUW�PLQGHU�GDQ������(HQ�UHGHQ�RP�DI�WH�]LHQ�YDQ�KHW�UHJLVWUHUHQ�YDQ�HHQ�
(�UHJHO� HQ� HHQ� GLDJQRVH� LV� GDW� HHQ� EHODQJULMN� GHHO� YDQ� KHW� SUREOHHPDDQERG� LQ� GH�
KXLVDUWVSUDNWLMN�QLHW�YHHO�YHUGHU�NRPW�GDQ�KHW�NODFKWHQVWDGLXP��(HQ�KXLVDUWV�VWHOW�GDQ�JHHQ�
PHGLVFKH�GLDJQRVH�GLH�YHUGHU�JDDW�GDQ�GH�GRRU�GH�SDWLsQW�JHQRHPGH�V\PSWRPHQ�HQ�ODDW�KHW�
ELM�GH�UHJLVWUDWLH�YDQ�GLH�V\PSWRPHQ�RS�GH�6�UHJHO��2RN�ZRUGW�YDDN�LQ�SODDWV�YDQ�HHQ�FRGH�GH�
GLDJQRVH�LQ�WHNVW�LQJHW\SW��
�
+HW� FRGHUHQ� YDQ�GH�SUREOHHPOLMVW�PHW�GH� ,&3&�RP�FRPRUELGLWHLW� YDVW� WH� OHJJHQ� LV� HYHQPLQ�
JHPHHQJRHG��+HW� HHUGHU� JHQRHPGH� RQGHU]RHN� YDQ� 9DQ� $OWKXLV� UDSSRUWHHUW� GDW� WZHH� GHUGH�
YDQ�GH�KXLVDUWVHQ�JHEUXLN�PDDNW�YDQ�GH�SUREOHHPOLMVW��6OHFKWV�HHQ�NZDUW�GRHW�GLW� YRRU� DOOH�
SDWLsQWHQ�� 2YHU� GH� PDWH� ZDDULQ� GH� SUREOHHPOLMVW� ,&3&� LV� JHFRGHHUG�� ]LMQ� JHHQ� JHWDOOHQ�
DDQZH]LJ�� (HUGHU� RQGHU]RHN� RQGHU� KXLVDUWVHQ� GLH� GHHOQHPHQ� DDQ� KHW� /DQGHOLMN� ,QIRUPDWLH�
1HWZHUN� +XLVDUWVHQ]RUJ� �/,1+�� OHHUW� GDW� GH� PDWH� ZDDULQ� GH� SUREOHHPOLMVW� ZRUGW� JHEUXLNW�
VWHUN� DDQGRHQLQJDIKDQNHOLMN� LV� �9DQ� (LMNHOHQEXUJ� H�D��������� 0DDU� ]HOIV� ELM� HHQ� JRHG�
JHUHJLVWUHHUGH� �DDQGRHQLQJ�DOV�GLDEHWHV�RQWEUHHNW�ELM�HHQ�GHUGH�YDQ�GH�SDWLsQWHQ�UHJLVWUDWLH�
RS�GH�SUREOHHPOLMVW��
(HQ�SXQW�YDQ�DDQGDFKW�LV�KLHUELM�LQ�KRHYHUUH�GH�PHGLVFKH�JHVFKLHGHQLV�YDQ�GH�SDWLsQW�LQ�]LMQ�
JHKHHO� LV� RSJHQRPHQ� RS� GH� SUREOHHPOLMVW�� ,Q� ����� ZDV� ���� YDQ� GH� PHGLVFKH�
PRGXOHJHEUXLNHUV�JHKHHO�JHDXWRPDWLVHHUG�LQ�GLH�]LQ�GDW�]LM�JHHQ�JHEUXLN�PHHU�PDDNWHQ�YDQ�
GH�
JURHQH�NDDUW
��ZDDURS�YRRUKHHQ�GH�PHGLVFKH�UHJLVWUDWLH�ZHUG�ELMJHKRXGHQ��2YHULJHQV�ZDV�
HHQ�GHHO������YDQ�GH�PHGLVFKH�PRGXOHJHEUXLNHUV��KLHUYDQ�QRJ�EH]LJ�PHW�KHW�RYHU]HWWHQ�YDQ�
PHGLVFKH� JHJHYHQV� YDQ� JURHQH� NDDUW� QDDU� GH� FRPSXWHU��+HW� RYHU]HWWHQ� YDQ� DOOH�PHGLVFKH�
JHJHYHQV�YDQ�JURHQH�NDDUW�QDDU�FRPSXWHU�YRRU�HHQ�QRUPSUDNWLMN�YDQ������SDWLsQWHQ�PRHW�
DOV�HHQ�DDQ]LHQOLMNH�NOXV�ZRUGHQ�LQJHVFKDW��
�
$G��� %HYRUGHULQJ�YDQ�KHW�JHEUXLN�
$OOHHQ�DO� RP�DDQ�GH�YRRUZDDUGHQ� WH�YROGRHQ�RP�KHW�(96�RSWLPDDO� WH� NXQQHQ�JHEUXLNHQ� LV�
HHQ�DDQ]LHQOLMNH�LQVSDQQLQJ�QRGLJ��'H�YUDDJ�GLH�GDDURS�YROJW�LV�LQ�KRHYHUUH�PHQ�KHW�GDQ�RRN�
GDDGZHUNHOLMN�JDDW�JHEUXLNHQ��+HW�DQWZRRUG�RS�GLH�YUDDJ�LV�DIKDQNHOLMN�YDQ�GH�NRVWHQ�EDWHQ�
DIZHJLQJ�GLH�GH�KXLVDUWV�PDDNW��'DDUELM�VSHHOW�HHQ�DDQWDO�RYHUZHJLQJHQ�HHQ�URO��2S�]LFK� LV�
GH�DFFHSWDWLH�YDQ�GH�1+*�VWDQGDDUGHQ�JURRW��PDDU�NHQQHOLMN�QLHW� ]R�JURRW�GDW�PHQ�GH� WLMG�
HUYRRU� XLWWUHNW� RP� GLH� WLMGHQV� HHQ� FRQVXOW� �GDW� JHPLGGHOG� QRJ� JHHQ� ���PLQXWHQ� GXXUW�� WH�
UDDGSOHJHQ��7LPPHU�H�D����������'H�YUDDJ�LV�QX�LQ�KRHYHUUH�PHW�KHW�(96�KHW�UDDGSOHJHQ�YDQ�
GH�VWDQGDDUGHQ�]RYHHO�HHQYRXGLJHU�ZRUGW�GDW�GLW�GHHO�JDDW�XLWPDNHQ�YDQ�GH�VWDQGDDUGURXWLQH�
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YDQ�GH�KXLVDUWV��9HURQGHUVWHOG�NDQ�ZRUGHQ�GDW�QDDUPDWH�PHQ�DO�PHHU�JHZHQG�LV�WH�FRGHUHQ�
GH� GUHPSHO� RP� KHW� (96� WH� JDDQ� JHEUXLNHQ� JHULQJHU� ]DO� ]LMQ�� +HW� NDQ� RYHULJHQV� RRN�
RPJHNHHUG�]LMQ��RPGDW�PHQ�KHW�(96�ZLO�JDDQ�JHEUXLNHQ�JDDW�PHQ�RRN�PHHU�FRGHUHQ��9HUGHU�
NDQ�ZRUGHQ�YHURQGHUVWHOG�GDW�QDDUPDWH�GH�DFFHSWDWLH�YDQ�GH�VWDQGDDUGHQ�JURWHU�LV�PHQ�KHW�
(96�HHUGHU�]DO�JHEUXLNHQ���
�
'H� IDFWRU� WLMG� LV�YDQ�JURRW�EHODQJ� LQ� WZHH�RS]LFKWHQ�� ,Q�GH�HHUVWH�SODDWV�]DO�GH�KRHYHHOKHLG�
H[WUD� WLMG� GLH� KHW� NRVW� RP� YLD� KHW� (96� HHQ� YRRUVFKULIW� WH� JHQHUHUHQ� LQ� YHUJHOLMNLQJ� WRW� GH�
JHEUXLNHOLMNH�PDQLHU�GH�DIZHJLQJ�YDQ�GH�KXLVDUWV�RP�KHW�WH�JDDQ�JHEUXLNHQ��EHwQYORHGHQ��,Q�
GH� WZHHGH� SODDWV� NXQQHQ� GH� JHJHYHQ� DGYLH]HQ� RRN� H[WUD� WLMG� YDQ� GH� KXLVDUWV� YHUJHQ�� +HW�
XLWOHJJHQ�ZDDURP� JHHQ�PHGLFDWLH� QRGLJ� �QLHW�PHGLFDPHQWHX]H� WKHUDSLH�� LV�� ]DO� LQ� GH� UHJHO�
PHHU�WLMG�NRVWHQ�GDQ�KHW�XLWVFKULMYHQ�YDQ�HHQ�UHFHSW��8LW�RQGHU]RHN�LV�EHNHQG�GDW�KXLVDUWVHQ�
GLH� RQGHU� KRJH� ZHUNGUXN� VWDDQ� HHUGHU� WRW� KHW� XLWVFKULMYHQ� YDQ� HHQ� UHFHSW� RYHUJDDQ� GDQ�
KXLVDUWVHQ�GLH�PLQGHU�ZHUNGUXN�HUYDUHQ��+XWWHQ���������
�
�

���� ,PSOHPHQWDWLHSURJUDPPD�
�
2P� GH� LPSOHPHQWDWLH� YDQ� KHW� (96� WH� EHYRUGHUHQ� ZDV� GRRU� /+9� HQ� 1+*� HHQ�
LPSOHPHQWDWLHSURJUDPPD� RSJH]HW� GDW� OLHS� YDQ� ����� WRW� HQ� PHW� ������ 'RHO� YDQ� KHW�
LPSOHPHQWDWLHSURJUDPPD� ZDV� LQ� GH� HHUVWH� SODDWV� LQERXZ� YDQ� KHW� (96� LQ� DOOH� +,6�HQ��
&RQFUHHW�GLHQGHQ�LQ������DOOH�KXLVDUWVHQ�HQ�KXQ�DVVLVWHQWHV�LQ�VWDDW�WH�]LMQ�WH�ZHUNHQ�PHW�
KHW�(OHNWURQLVFK�9RRUVFKULMI�6\VWHHP��,PSOHPHQWDWLHDFWLYLWHLWHQ�YRQGHQ�SODDWV�RS�YHUVFKLOOHQ�
GH� QLYHDXV�� /+9� HQ� 1+*� RQGHUKLHOGHQ� GH� FRQWDFWHQ� PHW� GH� SURGXFHQWHQ� YDQ� GH�
YHUVFKLOOHQGH�+,6�HQ�RP�KHW�(96�YRRU�HON� DI]RQGHUOLMN�+,6�RQWZLNNHOG�HQ�ELM�GH�KXLVDUWV� LQ�
KHW�+,6� LQJHERXZG� WH� NULMJHQ� �WXVVHQGRHO� ���� $SULO� �����ZDV� GLW� LQGHUGDDG� KHW� JHYDO�� 2S�
UHJLRQDDO� QLYHDX� RQWSORRLGHQ� GH� '+9�HQ� DFWLYLWHLWHQ� RP� WH� EHYRUGHUHQ� GDW� KXLVDUWVHQ� GH�
DDQJHERGHQ� SURJUDPPDWXXU� RRN� JLQJHQ� JHEUXLNHQ�� +HW� NDQ� GDDUELM� ]RZHO� JDDQ� RP�
DFWLYLWHLWHQ�RP�GH� ,&7�LQIUDVWUXFWXXU�HQ�KHW�JHEUXLN�YDQ�KHW�HOHNWURQLVFK�PHGLVFK�GRVVLHU� LQ�
]LMQ� DOJHPHHQKHLG� WH� YHUVWHUNHQ� DOV� VSHFLILHNH� DFWLYLWHLWHQ� RP� KHW� JHEUXLN� YDQ� KHW� (96� WH�
VWLPXOHUHQ��0HWKRGHQ�ZDUHQ�KHW�DDQELHGHQ�YDQ�FXUVXVVHQ��KHW�YHUULFKWHQ�YDQ�LQYHQWDULVDWLHV�
QDDU� ZHQVHQ� HQ� YHUZDFKWLQJHQ� YDQ� KXLVDUWVHQ� WHQ� DDQ]LHQ� YDQ� ,&7� HQ� RS� EDVLV� GDDUYDQ�
RQWZLNNHOHQ�YDQ�EHOHLG��RUJDQLVHUHQ�YDQ�ELMHHQNRPVWHQ�HQ�GHUJHOLMNH���
�
�

���� 0RQLWRULQJ�YRRUVFKULMIJHGUDJ�HQ�EHVSDULQJHQ�
�
,Q� GH� DIVSUDNHQ� RYHU� GH� LQYRHULQJ� YDQ� KHW� (96� LV� HU�� ]RDOV� HHUGHU� DDQJHJHYHQ� LV�� YDQ� XLW�
JHJDDQ� GDW� JHEUXLN� YDQ� KHW� (96�EHVSDULQJHQ� RSOHYHUW�� (HQ� GHHO� YDQ� GH]H� EHVSDULQJHQ� ]DO�
ZRUGHQ� JHEUXLNW� YRRU� SUDNWLMNRQGHUVWHXQLQJ� YDQ� GH� KXLVDUWVHQ�� 'H� KRRJWH� YDQ� KHW� EHGUDJ�
YRRU� SUDNWLMNRQGHUVWHXQLQJ� ZRUGW� LQ� HHUVWH� LQVWDQWLH� JHEDVHHUG� RS� ]R� UHDOLVWLVFK� PRJHOLMNH�
SURJQRVHV� YDQ� GH� EHVSDULQJ� YRRU� KHW� ORSHQGH� HQ� KHW� NRPHQGH� MDDU� �MDDU� W� HQ� MDDU� W�����
7HYHQV�ZRUGW�JHNHNHQ�QDDU�GH�ZHUNHOLMN�JHUHDOLVHHUGH�EHVSDULQJ�YRRU�KHW�DIJHORSHQ�MDDU��W�����
,Q� KHW� GDDURSYROJHQGH� MDDU� ZRUGW� KHW� RS� EDVLV� YDQ� SURJQRVHV� EHSDDOGH� EHGUDJ� YRRU�
SUDNWLMNRQGHUVWHXQLQJ� JHFRUULJHHUG� RS� EDVLV� YDQ� GH� GDDGZHUNHOLMN� RSJHWUHGHQ� EHVSDULQJ��
'DDURP� LV� KHW� EHODQJULMN� WHYRUHQ� RYHUHHQVWHPPLQJ� WH� KHEEHQ� RYHU� GH�ZLM]H�ZDDURS�ZRUGW�
YDVWJHVWHOG�RI�HQ�LQ�ZHONH�RPYDQJ�HHQ�EHVSDULQJ�RSWUHHGW��'DW]HOIGH�JHOGW�YRRU�GH�WH�PDNHQ�
SURJQRVHV�� 'DDUQDDVW� LV� KHW� YDQ� EHODQJ� RP� LQIRUPDWLH� WH� KHEEHQ� GLH� QRGLJ� LV� YRRU�
WXVVHQWLMGVH�ELMVWXULQJ��+HW�JDDW�GDDUELM�PHW�QDPH�RYHU�GH�YUDDJ� LQ�KRHYHUUH�KHW�(96�ZRUGW�
JHEUXLNW�HQ�RS�IDFWRUHQ�GLH�GDDURS�YDQ�LQYORHG�]LMQ��
�
'RRU� KHW� 1,9(/� LV� LQ� RYHUOHJ�PHW� GH� EHWURNNHQ� RUJDQLVDWLHV�� /+9�� 1+*�� 9:6� HQ� =1� HHQ�
V\VWHPDWLHN� RQWZLNNHOG� RP� GH� EHVSDULQJ� YDVW� WH� VWHOOHQ�� SURJQRVHV� WH�PDNHQ� HQ� UHOHYDQWH�
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VWXXULQIRUPDWLH� WH� JHQHUHUHQ� �:ROWHUV� H�D��� ����D��� 9RRU� ����� ZRUGW�� DQDORRJ� DDQ� GH�
PRQLWRULQJ�RYHU�GH�YRRUJDDQGH��JHUDSSRUWHHUG�RYHU���
��� GH�RPYDQJ�GH�JHUHDOLVHHUGH�EHVSDULQJ�LQ�������
��� IDFWRUHQ�GLH�YDQ�LQYORHG�]LMQ�RS�GH�EHVSDULQJ�HQ�KHW�JHEUXLN�YDQ�KHW�(96��
�
,Q� GLW� UDSSRUW� ZRUGW� GDDUQDDVW� H[WUD� DDQGDFKW� EHVWHHG� DDQ� NZDOLWDWLHYH� LQIRUPDWLH�� +HW� LV�
JRHG� � GHQNEDDU� GDW� HU� YHUDQGHULQJHQ� RSWUHGHQ� LQ� YRRUVFKULMIJHGUDJ� YDQ� KXLVDUWVHQ� GRRU�
JHEUXLN� YDQ� KHW� (96� GLH� ]LFK� QLHW�� RI� WHQ� GHOH� YHUWDOHQ� LQ� EHVSDULQJHQ�� 'H]H� LQIRUPDWLH�
YHUVFKDIW� LQ]LFKW� LQ� GH� JHELHGHQ� �DDQGRHQLQJHQ�� JHQHHVPLGGHOHQJURHSHQ�� ZDDU� KHW� (96�
VXFFHVYRO�LV�RI�ZDDU�MXLVW�H[WUD�DDQGDFKW�DDQ�EHVWHHG�GLHQW�WH�ZRUGHQ��
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�� 0HWKRGH���
�
�
�
$DQ� GH� KDQG� YDQ� GH� RQGHU]RHNVYUDJHQ� XLW� KRRIGVWXN� ��ZRUGW� LQ� GLW� KRRIGVWXN� EHVFKUHYHQ�
ZHONH� GDWDEURQQHQ� JHEUXLNW� ]LMQ� HQ� RS� ZHONH� PDQLHU� JHJHYHQV� YHU]DPHOG� ]LMQ� ELM� GH]H�
GDWDEURQQHQ��
�
�

���� 'DWDEURQQHQ�
�
'H]H�SDUDJUDDI�EHVFKULMIW� GH� YHUVFKLOOHQGH�GDWDEURQQHQ�GLH� LQ�GLW� RQGHU]RHN� ]LMQ�EHWURNNHQ��
JHNRSSHOG�DDQ�GH�EHWUHIIHQGH�RQGHUZHUSHQ��
�
������ /DQGHOLMNH�VWHHNSURHI�KXLVDUWVHQ��YUDJHQOLMVW�LQYRHULQJ�(96�
�
'H� XLWHLQGHOLMNH� JHEUXLNHUV� YDQ� KHW� (96� ]LMQ� GH� KXLVDUWVHQ� �HQ� LQ� VRPPLJH� JHYDOOHQ� GH�
DVVLVWHQWHQ���2P� LQ]LFKW� WH� NULMJHQ� LQ�GH�PDWH� YDQ� VXFFHV�HQ�GH�HUYDULQJHQ� YDQ�KXLVDUWVHQ�
DDQJDDQGH�KHW�(96�]LMQ�EHJLQ������KXLVDUWVHQ�LQ�1HGHUODQG�EHQDGHUG�YRRU�KHW�LQYXOOHQ�YDQ�
HHQ�YUDJHQOLMVW�RYHU�GH�VLWXDWLH�LQ�������RS�GH]HOIGH�ZLM]H�]RDOV�GDW�EHJLQ������JHEHXUG�LV�
RP�GH�VLWXDWLH�LQ������LQ�NDDUW�WH�EUHQJHQ��(YHQDOV�YRRU�GH�HQTXrWH�LQ������LV�KLHUYRRU�XLW�
GH� 1,9(/� KXLVDUWVHQUHJLVWUDWLH� HHQ� ODQGHOLMNH� DVHOHFWH� VWHHNSURHI� YDQ� ���� KXLVDUWVHQ�
JHWURNNHQ�� ,Q������EHVFKLNWHQ�GH�KXLVDUWVHQ�GLH�JHEUXLN�PDDNWHQ�0LFUR+LV�HFKWHU�QRJ�QLHW�
RYHU�KHW�(96��9DQGDDU�GDW�GH]H�JURHS�EHJLQ������QRJPDDOV�EHQDGHUG�LV�PHW�HHQ�YUDJHQOLMVW��
�
������ 9RRUVFKULMYHQ�YDQ�JHQHHVPLGGHOHQ�GRRU�KXLVDUWVHQ�
�
$DQJH]LHQ�KHW�QLHW�SUDNWLVFK�LV�RP�KHW�JHEUXLN�HQ�KHW�YRRUVFKULMIJHGUDJ�YDQ�DOOH�KXLVDUWVHQ�LQ�
1HGHUODQG� LQ�NDDUW� WH�EUHQJHQ�� LV�YRRU�GH�QXOIDVH�YDQ�KHW�RQGHU]RHN��:ROWHUV�H�D�������E��
JH]RFKW�QDDU�HHQ�JHVFKLNWH�RQGHU]RHNVSRSXODWLH��'LW�MDDU�]XOOHQ�GH]HOIGH�RQGHU]RHNVEURQQHQ�
JHEUXLNW� ZRUGHQ� YRRU� RQGHU]RHN� QDDU� KXLVDUWVHQ� DOV� GH� YRRUJDDQGH� MDUHQ�� KHW� /DQGHOLMN�
,QIRUPDWLH� 1HWZHUN� +XLVDUWVHQ]RUJ� �/,1+�� DDQJHYXOG� PHW� JHJHYHQV� YDQ� HHQ� DDQWDO� H[WUD�
SUDNWLMNHQ���
�
/DQGHOLMN�,QIRUPDWLH1HWZHUN�+XLVDUWVHQ]RUJ��/,1+��HQ��H�1DWLRQDOH�6WXGLH�
/,1+� LV� HHQ� ODQGHOLMNH� GDWDEDVH� PHW� YRRUVFKULMIJHJHYHQV� YDQ� KXLVDUWVHQ� �:ROWHUV� H�D����
����E���'H�%DNNHU�H�D����������'LW�GLHQW�JRHG�WH�ZRUGHQ�RQGHUVFKHLGHQ�YDQ�GDWDEDVHV�GLH�
EHWUHNNLQJ� KHEEHQ� RS� DIOHYHULQJHQ� GRRU� GH� DSRWKHHN� �6).�� HQ� GHFODUDWLHJHJHYHQV� ELM�
YHU]HNHUDDUV� �KHW� *,3��� � *HNR]HQ� LV� YRRU� HHQ� YRRUVFKULIWGDWDEDVH� YDQ� KXLVDUWVHQ� RPGDW� GH�
DIVSUDNHQ�GLH�]LMQ�JHPDDNW�EHWUHNNLQJ�KHEEHQ�RS�KHW�YRRUVFKULMIJHGUDJ�YDQ�KXLVDUWVHQ�HQ�QLHW�
RS�ZDW�XLWHLQGHOLMN�ZRUGW�DIJHOHYHUG�GDQ�ZHO�JHGHFODUHHUG��
$DQ�/,1+�QDPHQ�LQ����������KXLVDUWVSUDNWLMNHQ�GHHO��'H�GHHOQHPHQGH�KXLVDUWVHQ�HQ�KXQ�
SUDNWLMNDVVLVWHQWHQ� OHJJHQ� JHJHYHQV� YDVW� LQ� KHW�+,6�� 'H� SUDNWLMNHQ� LQ� /,1+�PDNHQ� JHEUXLN�
YDQ�YLMI�YHUVFKLOOHQGH�+,6�HQ��3URPHGLFR��(/,$6��2PQL+,6��0LFUR+LV�HQ�$UFRV��,Q�/,1+�]LMQ�
JHHQ�DUWVHQ�RSJHQRPHQ�GLH�JHEUXLN�PDNHQ�YDQ�0HGLFRP��(ON�KDOI�MDDU�ZRUGHQ�JHJHYHQV�XLW�
KHW�+,6�JHs[WUDKHHUG��'H�RSJHVODJHQ�JHJHYHQV�RPYDWWHQ�SUDNWLMNJHJHYHQV��SDWLsQWJHJHYHQV��
PHGLVFKH� JHJHYHQV�� ILQDQFLsOH� JHJHYHQV� HWF�� 'H�PHGLVFKH� JHJHYHQV� KHEEHQ� EHWUHNNLQJ� RS�
FRQWDFWHQ�� YHUZLM]LQJHQ� HQ� SUHVFULSWLH�� ,Q�GLW� UDSSRUW� LV� JHEUXLN� JHPDDNW� YDQ�JHJHYHQV� YDQ�
�����HQ������HQ������HQ��������
,Q� ����� LV� ELQQHQ� KHW� /,1+�QHWZHUN� GH� WZHHGH� 1DWLRQDOH� 6WXGLH� QDDU� ]LHNWHQ� HQ�
YHUULFKWLQJHQ� LQ� GH� KXLVDUWVSUDNWLMN� XLWJHYRHUG�� 9DQDI� GDW� PRPHQW� ]LMQ� GH� KXLVDUWVHQ� GLH�
GHHOQDPHQ�DDQ�KHW�QHWZHUN�YROOHGLJ��GDW�ZLO�]HJJHQ� LQ�HON�SDWLsQWFRQWDFW��GH�GLDJQRVH�PHW�
GH� ,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�3ULPDU\�&DUH�� JDDQ�UHJLVWUHUHQ��9RRU�GLH� WLMG�GHGHQ�]LM�GDW�
DOOHHQ�ELM�YHUZLM]LQJHQ�HQ��HHQ�GHHO�YDQ��GH�YRRUVFKULIWHQ�YDQ�JHQHHVPLGGHOHQ��+HW�YRRUGHHO�



�

3 - ������� �
�
	 � �� ��������� � �������������*� ����� ��������� 	 � �+! ����#%$�&�&�'

YDQ� HHQ� YROOHGLJH� GLDJQRVHUHJLVWUDWLH� LV� GDW� NDQ� ZRUGHQ� YDVWJHVWHOG� ELM� ZHON� GHHO� YDQ� GH�
FRQWDFWHQ�YRRU�HHQ�EHSDDOGH�GLDJQRVH�HHQ�YRRUVFKULIW�KHHIW�SODDWVJHYRQGHQ��,Q�KHW�NDGHU�YDQ�
KHW�(96�LV�GDW�UHOHYDQW�RPGDW�KHW�(96�QDGUXNNHOLMN�QLHW�PHGLFDPHQWHX]H�WKHUDSLH�DGYLVHHUW�
LQ�KHW�JHYDO�GDW�GH�1+*�VWDQGDDUGHQ�YRRUVFKULMYHQ�QLHW�QRGLJ�DFKWHQ��9RRU�GLW�UDSSRUW�]LMQ�GH�
JHJHYHQV�YDQ�KHW�MDDU������JHEUXLNW�YRRU�GHUJHOLMN�DQDO\VHV��
�
$DQYXOOHQGH�SUHVFULSWLHJHJHYHQV�YDQ�H[WUD�SUDNWLMNHQ�
,Q� GH� YRRUIDVH� YDQ� GLW� RQGHU]RHN� LV� HHQ� SRZHUDQDO\VH� XLWJHYRHUG�ZDDUXLW� EOHHN� GDW� HU� YDQ�
PHHU� SUDNWLMNHQ� JHJHYHQV� QRGLJ� ZDUHQ� GDQ� YDQ� DOOHHQ� GH� /,1+�SUDNWLMNHQ� �:ROWHUV� H�D���
����D��� ,Q�GH�HQTXrWH�LQ������LV�JHYUDDJG�RI�KXLVDUWVHQ�EHUHLG�ZDUHQ�PHH�WH�ZHUNHQ�DDQ�
GH� H[WUDFWLH� YDQ� SUHVFULSWLHJHJHYHQV� WHQ� EHKRHYH� YDQ� GLW� RQGHU]RHN�� 8LW� GH� KXLVDUWVHQ� GLH�
WRHJH]HJG�KHEEHQ�LV�HHQ�JHVWUDWLILFHHUGH�VWHHNSURHI�JHWURNNHQ�YDQ�SUDNWLMNHQ�GLH�XLWHLQGHOLMN�
EHQDGHUG�]LMQ��6WUDWLILFDWLH�YRQG�]RGDQLJ�SODDWV�GDW�KHW�DDQGHHO�YDQ�HON�+XLVDUWV� ,QIRUPDWLH�
6\VWHHP� KHW�PDUNWDDQGHHO� ZHHUVSLHJHOGH�� 9RRU� GLW� RQGHU]RHN� ]LMQ� GH� SUDNWLMNHQ� GLH� YRULJH�
MDUHQ�KHEEHQ�PHHJHZHUNW�RSQLHXZ�DDQJHVFKUHYHQ��'H]H�JURHS� LV�DDQJHYXOG�PHW�KXLVDUWVHQ�
GLH�LQ�GH�HQTXrWH�EHJLQ������KHEEHQ�DDQJHJHYHQ�PHH�WH�ZLOOHQ�ZHUNHQ��%LM�GH]H�DUWVHQ�]LMQ��
YRRU�]RYHU�PRJHOLMN��JHJHYHQV�RYHU�GH�DIJHORSHQ�GULH�MDDU�YHU]DPHOG��9RRU�KHW�RQGHU]RHN�]LMQ�
RQJHYHHU�����SUDNWLMNHQ�DDQJHVFKUHYHQ��'RRU�RRN�KXLVDUWVHQ�WH�EHQDGHUHQ�EXLWHQ�/,1+�ZDV�
KHW� PRJHOLMN� RRN� JHJHYHQV� YDQ� KXLVDUWVHQ� WH� YHU]DPHOHQ� GLH� JHEUXLN� PDNHQ� YDQ� KHW� +,6�
0HGLFRP�� +LHURS� LV� ELM� GH� VHOHFWLH� H[WUD� DDQGDFKW� JHYHVWLJG�� %LM� GH� SUDNWLMNHQ� GLH� KHEEHQ�
PHHJHZHUNW�]LMQ�JHJHYHQV�YHU]DPHOG�YDQ������WRW�HQ�PHW�������
�
�

���� 0HHWLQVWUXPHQWHQ�
�
,Q� GH]H� SDUDJUDDI� ZRUGW� EHVFKUHYHQ� RS� ZHONH� ZLM]H� GH� JHJHYHQV� ELM� GH� YHUVFKLOOHQGH�
GDWDEURQQHQ�]LMQ�YHU]DPHOG��
�
������ *HEUXLN�FRPSXWHU�HQ�(96�HQ�EHRRUGHOLQJ�
�
9RRU� GH� PRQLWRULQJ� YDQ� ����� LV� HHQ� VFKULIWHOLMNH� HQTXrWH� XLWJH]HW� RQGHU� KXLVDUWVHQ��
$DQJH]LHQ�GH�JHEUXLNHUV�YDQ�0LFUR+LV�QRJ�QLHW�RYHU�KHW�(96�NRQGHQ�EHVFKLNNHQ�KHEEHQ�ZLM�
KHQ�ZHGHURP�HHQ�YUDJHQOLMVW�RSJHVWXXUG��JHEDVHHUG�RS�GH�YUDJHQOLMVW�YRRU�������ELMODJH�����
$OOHHQ�YUDJHQ�GLH�VSHFLILHN�KHW�(96�EHWUHIIHQ�]LMQ�KLHULQ�RSJHQRPHQ��
�
,Q�GH�YUDJHQOLMVW�NRPHQ�GH�YROJHQGH�RQGHUZHUSHQ�DDQ�ERG��
��$XWRPDWLVHULQJ�
� ��*HEUXLN�YDQ�GH�FRPSXWHU�+,6�LQ�GH�SUDNWLMN�
� ��*HEUXLN�YDQ�YHUVFKLOOHQGH�RQGHUGHOHQ�YDQ�KHW�(0'��62(3�UHJLVWUDWLH��SUREOHHPOLMVW��
� ��&RGHUHQ�LQ�,&3&�RS�GH�(�UHJHO��
��(OHNWURQLVFKH�IRUPXODULD�
� ��+HEEHQ�KXLVDUWVHQ�EHVFKLNNLQJ�RYHU�HHQ�IRUPXODULXP�(96"�
� ��0DWH�YDQ�JHEUXLN�YDQ�KHW�IRUPXODULXP�(96�
� ��:DDURP�ZRUGW�KHW�IRUPXODULXP�(96�ZHO�RI�QLHW�JHEUXLNW"�
� ��%HRRUGHOLQJ�YDQ�KHW�IRUPXODULXP�
��6FKROLQJ�HQ�RQGHUVWHXQLQJ�YRRU�KHW�JHEUXLN�YDQ�KHW�(0'�(96�
� ��+HEEHQ�KXLVDUWVHQ�VFKROLQJ�JHQRWHQ�HQ�RS�ZHONH�PDQLHU��SUHVHQWDWLH��FXUVXV�"�
� ��,V�GH�RQGHUVWHXQLQJ�YROGRHQGH�YRRU�JHEUXLN�YDQ�KHW�(96"�
�
(HQ�GHHO�YDQ�GH�YUDJHQ� LV� WHYHQV�YRRUJHOHJG�DDQ�GH�DUWVHQ�GLH�GHHOQHPHQ�DDQ�/,1+�HQ�GH�
DUWVHQ�GLH�ZHGHURP�]LMQ�EHQDGHUG�YRRU�H[WUDFWLH�YDQ�SUHVFULSWLHJHJHYHQV��+HW�EHWUHIW�YRRUDO�
GH� YUDJHQ� RPWUHQW� KHW� JHEUXLN� YDQ� KHW� (0'� HQ� KHW� JHEUXLN� HQ� EHRRUGHOLQJ� YDQ� KHW�
(96�HOHNWURQLVFKH� IRUPXODULD�� 'RHO� KLHUYDQ� LV� GH� NRSSHOLQJ� WXVVHQ� 
]DFKWH
� JHJHYHQV�
�XLWNRPVWHQ�YUDJHQOLMVW��HQ�
KDUGH
�JHJHYHQV��SUHVFULSWLHFLMIHUV���
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������ 9RRUVFKULMYHQ�YDQ�JHQHHVPLGGHOHQ�GRRU�KXLVDUWVHQ�
�
,Q� GH� YRULJH� SDUDJUDDI� ]LMQ� GH� GDWDEURQQHQ� EHVFKUHYHQ� GLH� ZRUGHQ� JHEUXLNW� YRRU� KHW�
EHUHNHQHQ�YDQ�NRVWHQ�HQ�EHVSDULQJHQ��/,1+�HQ�HHQ�JURHS�DDQYXOOHQGH�SUDNWLMNHQ��9RRU�/,1+�
ZRUGW�DO�HQNHOH�MDUHQ�JHEUXLN�JHPDDNW�YDQ�SURJUDPPDWXXU�RP�GH]H�JHJHYHQV�XLW�KHW�+,6�YDQ�
KXLVDUWVHQ�WH�H[WUDKHUHQ��9DQ�GH]HOIGH�SURJUDPPDWXXU��PHW�DI�HQ�WRH�HHQ�NOHLQH�DDQSDVVLQJ��
LV� JHEUXLN� JHPDDNW� YRRU� GH� H[WUDFWLH� YDQ� JHJHYHQV� ELM� GH� DDQYXOOHQGH� SUDNWLMNHQ�� 9RRU� GLW�
RQGHU]RHN�ZRUGW�JHEUXLN�JHPDDNW�YDQ�GH�YROJHQGH�SDWLsQW��HQ�SUHVFULSWLHJHJHYHQV��
��� YRRUJHVFKUHYHQ� JHQHHVPLGGHO�� DUWLNHOQXPPHU� =�LQGH[�� KSN�FRGH�� $7&�FRGH�� SULMV� SHU�
� HHQKHLG��
��� DDQWDO�YRRUJHVFKUHYHQ�HHQKHGHQ��
��� GDWXP�YDQ�YRRUVFKULMYHQ�YDQ�KHW�JHQHHVPLGGHO��
��� GLDJQRVH�EHKRUHQGH�ELM�KHW�YRRUVFKULIW��,&3&���
��� DDQWDO�LQJHVFKUHYHQ�SDWLsQWHQ��QDDU�OHHIWLMG��JHVODFKW�HQ�YHU]HNHULQJVYRUP���
�
:DW� �QRJ�� QLHW� GLUHFW� EHNHQG� LV� XLW� GH� SUHVFULSWLHJHJHYHQV� LV� RI� GH� KXLVDUWV� JHEUXLN� KHHIW�
JHPDDNW�YDQ�KHW�(96��'LW�LV�YRRU�GH�DQDO\VHV�XLWHUDDUG�ZHO�EHODQJULMN��+LHUQDDU�LV�JHYUDDJG�
LQ�GH�ELMJHYRHJGH�HQTXrWHV��YRULJH�SDUDJUDDI���%LM�HQNHOH�+,6�HQ�LV�KHW�PRJHOLMN�WH�]LHQ�RI�HHQ�
UHFHSW�JHJHQHUHHUG� LV�PHW�KHW�(96��
ORJJLQJ
���(HQ�SUREOHHP�LV�HFKWHU�GDW�ZDQQHHU�KHW�(96�
ZHO� LV� JHUDDGSOHHJG��PDDU� QLHW� GH� UHFHSWPRGXOH� YDQ�KHW� (96� LV� JHEUXLNW� RP�KHW� UHFHSW� WH�
JHQHUHUHQ�� HU� JHHQ� ORJJLQJ� SODDWVYLQGW�� WHUZLMO� HU� ZHO� HHQ� UHFHSW� NDQ� ]LMQ� XLWJHVFKUHYHQ�
FRQIRUP�KHW�DGYLHV�YDQ�KHW�(96��8LWHLQGHOLMN�LV�EHVORWHQ�LQ�GH�DQDO\VHV�JHEUXLN�WH�PDNHQ�YDQ�
GH�JHJHYHQV�XLW�GH�YUDJHQOLMVWHQ��2S�GH]H�PDQLHU�ZRUGW�LQIRUPDWLH�RYHU�(96�JHEUXLN�YRRU�DOOH�
+,6�HQ�RS�JHOLMNH�ZLM]H�YHUNUHJHQ��
�
�

���� 9RRUVFKULMYHQ�GRRU�KXLVDUWVHQ�
�
0HW�EHKXOS�YDQ�GH�JHs[WUDKHHUGH�JHJHYHQV�ZRUGHQ�YUDJHQ�RS�WZHH�JHELHGHQ�DDQJHSDNW��KHW�
YRRUVFKULMYHQ�YDQ�KXLVDUWVHQ�PHW�LQDFKWQHPLQJ�YDQ�GH�DDQGRHQLQJHQ�HQ�GH�NRVWHQ�DOV�JHYROJ�
YDQ�YRRUVFKULMYHQ��8LWHUDDUG�ZRUGW�GDDUELM�JHOHW�RS�GH�YHUVFKLOOHQ� WXVVHQ�KXLVDUWVHQ�GLH�KHW�
(96�ZHO�HQ�QLHW�JHEUXLNHQ��
�
3HU�GLDJQRVH� LV�QDJHJDDQ� LQ�KRHYHUUH�KHW�YRRUJHVFKUHYHQ�PLGGHO�RRN�ELM�GLH�GLDJQRVH�ZHUG�
JHDGYLVHHUG� GRRU� KHW� (96�� +HW�1+*�KHHIW� KLHUWRH� GH� LQKRXG� YDQ� KHW� (96� �YHUVLH� YRRUMDDU�
������ JHOHYHUG�� &RQFUHHW� JLQJ� KHW� RP� HHQ� EHVWDQG� JHOHYHUG� ZDDULQ� GH� GRRU� KHW� (96�
JHDGYLVHHUGH� JHQHHVPLGGHOHQ� RS� KHW� QLYHDX� YDQ� GH� *HQHULHNH� 3URGXFW� .RGH� �*3.��
JHNRSSHOG� ]LMQ� DDQ� GH� GLDJQRVH�� 'H� *3.V� GLH� ]LMQ� RSJHQRPHQ� LQ� KHW� (96� ]LMQ� HFKWHU�
YRRUEHHOGUHFHSWHQ�� *HQHHVPLGGHOHQ�PHW� HHQ� ]HOIGH� ZHUN]DDPKHLG� VWRI� KRHYHQ� HFKWHU� QLHW�
GH]HOIGH�*3.�WH�KHEEHQ��7RFK�]LMQ�GH]H�JHQHHVPLGGHOHQ�FRQIRUP�KHW�DGYLHV�XLW�KHW�(96��1D�
RYHUOHJ�PHW�KHW�1+*��LV�EHVORWHQ�GH�PHGLFDPHQWHX]H�DGYLH]HQ�XLW�KHW�(96�WHUXJ�WH�EUHQJHQ�
QDDU� JHQHHVPLGGHOVXEJURHSHQ� �YRRU� LQJHZLMGHQ�� JHEUXLN� ZRUGW� JHPDDNW� YDQ� KHW� �� GLJLW�
QLYHDX�YDQ�$QDWRPLFDO�7KHUDSHXWLFDO�&KHPLFDO�&ODVVLILFDWLRQ��NRUWZHJ�$7&����RIZHO�GH�WRWDOH�
JURHS� JHQHHVPLGGHOHQ�PHW� GH]HOIGH� ZHUN]DDPKHLG� �GLD]HSDP� HQ� R[D]HSDP� ]LWWHQ� ELMYRRU�
EHHOG� LQ� GH]HOIGH� JURHS� RS� $7&��� QLYHDX�� QO�� GLH� YDQ� GH� ERQ]RGLD]HSLQHV��� $DQ� GH� KDQG�
KLHUYDQ� NRQ� YRRU� HON� YRRUVFKULIW� ZDDUYRRU� GH� GLDJQRVH� EHNHQG�ZDV� EHSDDOG�ZRUGHQ� RI� KHW�
YRRUVFKULIW�ZHO�RI�QLHW�KHW�SUHGLNDDW�
�(96�FRQIRUP
�NUHHJ��+HW�SUHGLNDDW�(96�FRQIRUP�LV�UXLP�
WRHJHSDVW��(U�LV�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�OHHIWLMG�JHVODFKW�RI�FRPRUELGLWHLW��ZDW�LQ�HQNHOH�
JHYDOOHQ�ZHO�YDQ�EHODQJ�LV�YRRU�KHW�DGYLHV��'LW�]RX�GH�DQDO\VHV�HFKWHU�]HHU�VWHUN�FRPSOLFHUHQ��
'RRU� GH]H� JHJHYHQV� WH� NRSSHOHQ� DDQ� GH�PDWH� YDQ� (96�JHEUXLN� NXQQHQ� XLWVSUDNHQ� JHGDDQ�
ZRUGHQ�RYHU�GH�HIIHFWHQ�YDQ�KHW�(96�RS�YRRUVFKULMYHQ���
�
8LW� GH� JHs[WUDKHHUGH� SUHVFULSWLHJHJHYHQV� NXQQHQ� NRVWHQ� YDQ� KHW� YRRUVFKULMYHQ� YDQ�
JHQHHVPLGGHOHQ�GRRU�KXLVDUWVHQ�EHUHNHQG�ZRUGHQ�SHU�YRRUVFKULIW��3HU�YRRUVFKULIW� LV�EHNHQG�
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ZHON� JHQHHVPLGGHO� LV� YRRUJHVFKUHYHQ� HQ� LQ� ZHONH� KRHYHHOKHLG�� 'RRU� GH]H� JHJHYHQV� WH�
NRSSHOHQ�DDQ�GH�]RJHQRHPGH�*�VWDQGDDUG��YRRUKHHQ�.103�WD[H�� LV�GH�SULMV�SHU�YRRUVFKULIW�
WH�EHUHNHQHQ��,Q�GH�*�VWDQGDDUG�OLJJHQ�R�D��GH�SULM]HQ�YRRU�JHQHHVPLGGHOHQ�YDVWJHOHJG��'H]H�
ZRUGW�PDDQGHOLMNV�ELMJHZHUNW��
�
2P� QX� GH� EHVSDULQJHQ� GLH� KHW� (96� RSOHYHUW� WH� EHUHNHQHQ� ZRUGW� JHNHNHQ� QDDU� GH�
RQWZLNNHOLQJ� YDQ� GH� NRVWHQ� YDQ� YRRUVFKULMYHQ� LQ� GH� WLMG� ELQQHQ� GH� JURHS� (96�JHEUXLNHUV��
YHUJHOHNHQ�PHW�GLH�ELQQHQ�GH�JURHS�QLHW�(96�JHEUXLNHUV��'LW�OHYHUW�GH�YROJHQGH�IRUPXOHV�RS��
�¤ ¥�¦ §�¨ © G�<�>�A�L 8 B
f
ªV« ¬� ��® M�<�= G�BC>N¯�>�A�=°8 ±�B
=mI�J+6 n f
G S�L h�8 p�G�L <%: A�A L�=°n�P��[n+�°®NM�<�= G�BC> >CI�J"6�n f
G�S�L�¯�:�L =°� ²Vn ��®NM�<�= G�BE>�>CB�8 G
= nyI�J+6 n f
G�S�L�¯�:°L�=�n�P��Vn"��p�M�<�= G�BC>�>CB�8 G�=°nyI�J[6 n f�G�S L ¯�:�L =°��² ³@`A�A�B
=�A�F >�A�=�8 ±�B�= G�BEI�J[6Ef
G S�L h�8 p*G�L <

������%HVSDULQJ ´  �%HVSDULQJ́ µ q ���� %HVSDULQJ ´  �
,Q�GLW�UDSSRUW�ZRUGW�GH�EHVSDULQJ�RS�MDDUEDVLV�EHUHNHQG�GLH�KHW�(96�RSOHYHUW��'HUKDOYH�VWDDW�
W� KLHU� YRRU� GH� SHULRGH� YDQ� HHQ� MDDU�� ,Q� IRUPXOH� ������ZRUGW� GH� YHUDQGHULQJ� LQ� EHVSDULQJHQ�
RYHU� ����� WHQ� RS]LFKWH� YDQ� � GH� EHVSDULQJ� LQ� KHW� YRRUJDDQGH� MDDU� ������� EHUHNHQG�� ,Q�
IRUPXOH�������ZRUGW�GH]H�YHUDQGHULQJ�RSJHWHOG�ELM�GH�JHUHDOLVHHUGH�EHVSDULQJ�LQ�������GLW�LV�
GH�WRWDOH�EHVSDULQJ�LQ�������0HW�HHQ�OLQHDLUH�UHJUHVVLH�ZRUGW�JHNHNHQ�RI�GH�YHUDQGHULQJHQ�LQ�
EHVSDULQJ� VLJQLILFDQW� ]LMQ�� 'LW� ZRUGW� JHGDDQ� GRRU� YRRU� (96�JHEUXLNHUV� HHQ� YHUVFKLOVFRUH� WH�
EHUHNHQHQ� YRRU� GH� NRVWHQ� LQ� GH� WLMG� HQ� KHW]HOIGH� YRRU� QLHW� (96�JHEUXLNHUV��+HW� YHUVFKLO� LQ�
GH]H� YHUVFKLOVFRUHV� ZRUGW� JHWRHWVW�� 'H]H� PHWKRGH� NDQ� RRN� WRHJHSDVW� ZRUGHQ� YRRU�
DI]RQGHUOLMNH�JHQHHVPLGGHOHQJURHSHQ�HQ�DDQGRHQLQJHQ��
�
,Q� ERYHQVWDDQG� GHVLJQ� ZRUGW� JHNHNHQ� QDDU� GH� NRVWHQRQWZLNNHOLQJ� ELM� ZHO� HQ� QLHW� (96�
JHEUXLN�� +HW� GHVLJQ� KHHIW� JHHQ� SUREOHPHQ�PHW� LQWHUYHQLsUHQGH�PDDWUHJHOHQ� HQ� SDNNHW�� HQ�
SULMVZLM]LJLQJHQ�� (HQ� QDGHUH� WRHOLFKWLQJ� RS� GH� WRWVWDQGNRPLQJ� HQ� YHUDQWZRRUGLQJ� YDQ� GH�
PHHWV\VWHPDWLHN�NDQ�JHYRQGHQ�ZRUGHQ�LQ�KHW�UDSSRUW�GDW�JHVFKUHYHQ�LV�YRRUDIJDDQG�DDQ�GH�
XLWYRHULQJ� YDQ� GLW� RQGHU]RHN�� 
(YDOXDWLH� LQYRHULQJ� (96�� 9RRUIDVH�� RQWZLNNHOLQJ� PHHWV\VWH�
PDWLHN
��:ROWHUV�H�D�������D���
�
:LH�LV�QX�HHQ�(96�JHEUXLNHU"�(HQ�(96�JHEUXLNHU�LV�HHQ�DUWV�GLH�KHW�(96�PHHU�GDQ�ppQ�NHHU�
LQ�KHW�WLMGVLQWHUYDO�W����W� ��ZDW� LQ�GLW�JHYDO�QHHUNRPW�RS�HHQ�MDDU��JHEUXLNW��+HW�NDQ� LPPHUV�
YRRUNRPHQ�GDW�HHQ�DUWV�KHW�(96�HHQ�NHHU�DDQURHSW�PDDU�KHW�GDDUQD�QLHW�PHHU�JHEUXLNW��'H]H�
DUWV� NDQ�GDQ�QLHW�JH]LHQ�ZRUGHQ�DOV�(96�JHEUXLNHU�YRRU�GH� WRHNRPVW� �:ROWHUV�H�D����������
(HQ�NDQWWHNHQLQJ�LV�GDW�ELM�GH]H�EHQDGHULQJ�JHHQ�YHUVFKLO�WH�]LHQ�LV�WXVVHQ�KXLVDUWVHQ�GLH�KHW�
(96�LQWHQVLHI�JHEUXLNHQ�HQ�KXLVDUWVHQ�GLH�KHW�(96�QDXZHOLMNV�UDDGSOHJHQ��9RRU�GH�EHUHNHQLQJ�
YDQ�GH�JHUHDOLVHHUGH�EHVSDULQJHQ� LV�GLW�YHUVFKLO�QLHW�YDQ�EHODQJ��:ROWHUV�H�D�������D���2P�
HFKWHU� XLWVSUDNHQ� WH� NXQQHQ� GRHQ� RYHU� GH� PRJHOLMNKHGHQ� YRRU� EHVSDULQJHQ� GRRU� KHW�
RSWLPDOLVHUHQ�YDQ�(96�JHEUXLN�LV�GLW�RQGHUVFKHLG�ZHO�YDQ�EHODQJ��9DQGDDU�GDW�GH�JURHS�(96�
JHEUXLNHUV�JHVSOLWVW�]DO�ZRUGHQ�LQ�JURHSHQ�PHW�YHUVFKLOOHQGH�PDWH�YDQ�(96�JHEUXLN��
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�� %HVFKULMYLQJ�YDQ�GH�UHSUHVHQWDWLYLWHLW�
�
�
�

���� 5HVSRQV�
�
,Q�GH]H�SDUDJUDDI�ZRUGW�GH�UHVSRQV�RS�GH�YUDJHQOLMVWHQ�EHVFKUHYHQ�HQ�KHW�DDQWDO�SUDNWLMNHQ�
GDW�EUXLNEDUH�SUHVFULSWLHJHJHYHQV�KHHIW�JHOHYHUG��
�
������9UDJHQOLMVWHQ�
�
9RRU�GH�UDSSRUWDJH�RYHU������LV�HHQ�HQTXrWH�JHKRXGHQ�RQGHU�KXLVDUWVHQ��$DQYXOOHQG�KLHURS�
]LMQ�YRRU������RSQLHXZ��YHUNRUWH��YUDJHQOLMVWHQ�YHUVWXXUG�DDQ����KXLVDUWVHQ�GLH�LQ������QRJ�
QLHW� RYHU�KHW�(96�NRQGHQ�EHVFKLNNHQ��+LHUYDQ�]LMQ���� YUDJHQOLMVWHQ� LQJHYXOG� WHUXJJHVWXXUG�
�������
�
������3UHVFULSWLHJHJHYHQV�
�
/,1+�
,Q� ����� KHEEHQ� RQJHYHHU� ���� SUDNWLMNHQ� GHHOJHQRPHQ� DDQ� /,1+� HQ� SUHVFULSWLHFLMIHUV�
JHOHYHUG�� +LHUYDQ� KHEEHQ� ���� SUDNWLMNHQ� GHHOJHQRPHQ� DDQ� GH� �H� 1DWLRQDOH� 6WXGLH��
8LWHLQGHOLMN�]LMQ�JHJHYHQV�JHEUXLNW�YDQ�����SUDNWLMNHQ�� LQ�FURVV�VHFWLRQHOH�DQDO\VHV��9DQ����
SUDNWLMNHQ� EOHNHQ� GH� JHJHYHQV� EUXLNEDDU� YRRU� ORQJLWXGLQDOH� DQDO\VHV�� ZDW� ZLO� ]HJJHQ� GDW�
JHJHYHQV�EHVFKLNEDDU�]LMQ�RYHU�GH�KHOH�SHULRGH������WRW�HQ�PHW���������
�
([WUD�SUDNWLMNHQ�
,Q� GH� RQWZLNNHOLQJ� YDQ� GH� PHHWV\VWHPDWLHN� LV� RS� JURQG� YDQ� HHQ� SRZHUDQDO\VH� EHVORWHQ�
RQJHYHHU�����H[WUD�SUDNWLMNHQ� WH�EHWUHNNHQ� LQ�KHW� RQGHU]RHN��%LM� KHW� YHU]DPHOHQ�YDQ�H[WUD�
SUHVFULSWLHJHJHYHQV�LV�DDQYDQNHOLMN�XLWJHJDDQ�YDQ�SUDNWLMNHQ�GLH�RRN�LQ�HHUGHUH�MDUHQ�KHEEHQ�
PHHJHZHUNW�� ,Q� GH� ERYHQJHQRHPGH� YUDJHQOLMVW� LV� KXLVDUWVHQ� JHYUDDJG� RI� ]H� EHUHLG� ZDUHQ�
SUHVFULSWLHJHJHYHQV�XLW�KXQ�+,6�WH� OHYHUHQ�YRRU�GLW�RQGHU]RHN��'H�PRJHOLMNKHLG�RP�KHW�(96�
WH�JHEUXLNHQ�HQ�GH�PDQLHU�ZDDURS�KHW�(96�ZHUNW� LV�VWHUN�DIKDQNHOLMN�YDQ�KHW�+,6��9DQGDDU�
GDW�SUDNWLMNHQ�ZDDUYDQ�DUWVHQ�KHEEHQ�DDQJHJHYHQ�PHH� WH�ZLOOHQ�ZHUNHQ�DDQ�GLW�RQGHU]RHN�
JHVHOHFWHHUG� ]LMQ� RS� JURQG� YDQ� KXQ� +,6�� ZDDUELM� JHVWUHHIG� LV� QDDU� HHQ� ODQGHOLMN�
UHSUHVHQWDWLHYH� YHUGHOLQJ� RYHU� GH� +,6�HQ�� 'H� QDGUXN� LV� KLHUGRRU� JHOHJG� RS� SUDNWLMNHQ� GLH�
JHEUXLN�PDNHQ�YDQ�KHW�+,6�0HGLFRP��RPGDW�GLW�+,6�QLHW�YHUWHJHQZRRUGLJG�ZRUGW� LQ�/,1+��
8LWHLQGHOLMN� ]LMQ� JHJHYHQV� YDQ� ��� SUDNWLMNHQ� YHUNUHJHQ� ZDDUYDQ� ��� EUXLNEDDU� EOHNHQ� YRRU�
]RZHO�ORQJLWXGLQDOH�DOV�FURVV�VHFWLRQHOH�DQDO\VHV��
�
��

���� 5HSUHVHQWDWLYLWHLW�YDQ�GH�JHEUXLNWH�GDWD�
�
'H� UHSUHVHQWDWLYLWHLW� YDQ� GH� JHJHYHQV� XLW� GH� HQTXrWH� LV� LQ� GH� UDSSRUWDJH� YRRU� �����
EHKDQGHOG� �:ROWHUV� H�D��������� 'H]H� EOHNHQ� RS� SUDNWLMNNHQPHUNHQ�� +,6�� VWHGHOLMNKHLG� HQ�
VSUHLGLQJ�RYHU�1HGHUODQG�UHSUHVHQWDWLHI��YRRU�GH�1HGHUODQGVH�KXLVDUWVHQSRSXODWLH��
�
:DW� EHWUHIW� GH� SUHVFULSWLHJHJHYHQV� GLH� ]LMQ� YHU]DPHOG�� LQ� GH� YRRUJDDQGH� UDSSRUWDJHV� EOHHN�
GDW�YRRUDO�+,6�W\SH�LQYORHG�KDG�RS�GH�ZLM]H�YDQ�UHJLVWUHUHQ�HQ�JHEUXLN�YDQ�KHW�(96��,Q�WDEHO�
���� LV� GH� YHUGHOLQJ�QDDU�+,6�HQ� LQ� RQ]H� GDWD� DIJH]HW� WHJHQ� GH� ODQGHOLMNH� YHUGHOLQJ� RYHU� GH�
+,6�HQ��+LHUELM�LV�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�GH����KXLVDUWVHQ�GLH�JHHQ�+,6�KHEEHQ�RI�HHQ�
DQGHU�+,6��
�
�
�
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7DEHO������ VSUHLGLQJ�YDQ�+,6�HQ�LQ�/,1+�HQ�H[WUD�SUDNWLMNHQ�DIJH]HW�WHJHQ�GH�ODQGHOLMNH��
� � � VSUHLGLQJ�
�4%5 6 Y�8 B�d�G�B�G�¶*=yL AE>�L A p�=°8 :�p*G�B� �E� F A B�;�G F 8 :�p� �e�R_8 O�L MN4m8 < \�P \9]K�L M DHG�;N8 O
M \[· P�¸INY�5 Z[6 P�  \UPZUL O
M�< P�] P�\^ DTB�8 4%5 6 ¡ QRHG�;�8 O�M D P�¡ \9]
�
�
,Q� GH� WDEHO� LV� WH� ]LHQ� GDW� 3URPHGLFR� RYHUYHUWHJHQZRRUGLJG� LV� HQ� (/,$6� RQGHUYHUWHJHQ�
ZRRUGLJG�� 'LW� LV� JHHQ� SUREOHHP� RPGDW�+,6�W\SH� LQ� GH� DQDO\VHV� DOV� YDULDEHOH�PHHJHQRPHQ�
ZRUGW��%HODQJULMN� LV�GDW�DOOH�+,6�HQ�YHUWHJHQZRRUGLJG�]LMQ� LQ�GH�GDWD��2S�DQGHUH�JHELHGHQ��
]RDOV�SUDNWLMNYRUP��VWHGHOLMNKHLG�HQ�JHRJUDILVFKH�VSUHLGLQJ�EOHNHQ�GH�SUDNWLMNHQ� LQ�GH�YRULJH�
UDSSRUWDJH�UHSUHVHQWDWLHI�YRRU�1HGHUODQG��$DQJH]LHQ�HU�ZHLQLJ�YHUDQGHULQJ�LV�LQ�GH�SUDNWLMNHQ�
GLH�PHHZHUNHQ�DDQ�GLW�RQGHU]RHN�NDQ�HU�YDQXLW�JHJDDQ�ZRUGHQ�GDW�SUDNWLMNSRSXODWLH�RRN�GLW�
MDDU�ZHHU�UHSUHVHQWDWLHI�LV�RS�GH]H�YODNNHQ��
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�� ,PSOHPHQWDWLH�HQ�JHEUXLN�YDQ�KHW�(96�LQ������
�
�
�

���� ,QOHLGLQJ�
�
,Q������HQ������]LMQ�LQ�KHW�NDGHU�YDQ�GLW�RQGHU]RHN�VFKULIWHOLMNH�HQTXrWHV�JHKRXGHQ�RQGHU�
HHQ�DVHOHFWH�VWHHNSURHI�YDQ�FLUFD�����KXLVDUWVHQ�ZDDULQ�JHYUDDJG�LV�QDDU�YRRUZDDUGHQ�YRRU�
JHEUXLN� YDQ�KHW�(96�� IHLWHOLMN� JHEUXLN�YDQ�KHW�(96�HQ�KHW�JHEUXLNHUVRRUGHHO�GDDURYHU��2YHU�
GH]H�HQTXrWH� LV�XLWYRHULJ� JHUDSSRUWHHUG� �:ROWHUV�H�D���������8LW�GH]H�HQTXrWH�EOHHN�RQGHU�
PHHU�GDW�KHW�EH]LW�YDQ�KHW�(96�ZDV�WRHJHQRPHQ�YDQ�����QDDU�����LQ�GH�EHWUHIIHQGH�WZHH�
MDDU�� +HW� WHQPLQVWH� GDJHOLMNV� JHEUXLN� EOHHN� GDDUQDDVW� WH� ]LMQ� WRHJHQRPHQ� YDQ� ���� QDDU�
�����
9RRU� KHW� ODDWVWH� PRQLWRULQJVMDDU� ����� LV� DIJH]LHQ� YDQ� KHW� RSQLHXZ� XLWYRHUHQ� YDQ� HHQ�
ODQGHOLMNH�HQTXrWH��'LW�RPGDW�YRRU�YLHU�YDQ�GH�YLMI�+XLVDUWV�,QIRUPDWLH�6\VWHPHQ�KHW�(96�DO�LQ�
����� EHVFKLNEDDU� ZDV� HQ� HU� GDDUGRRU� KHW� DIJHORSHQ� MDDU� QLHW� YHHO� ]DO� ]LMQ� YHUDQGHUG�� 'H�
EHODQJULMNVWH�RQWZLNNHOLQJ� LV�GDW� LQ������KHW�(96�EHVFKLNEDDU� LV� JHNRPHQ�YRRU�KHW� ODDWVWH�
+,6��WH�ZHWHQ�0LFUR+,6��'LW�+,6�GHNW�FLUFD�����YDQ�GH�KXLVDUWVHQPDUNW��'H�LQWURGXFWLH�YDQ�
KHW�(96�ELM�0LFUR+,6�LV�GDDURP�RRN�LQWHUHVVDQW�RPGDW�YRRU�GH]H�JURHS�KHW�JHEUXLN�YDQ�HHQ�
HOHNWURQLVFKH� IRUPXODULXP� YROVWUHNW� QLHXZ� LV� �HU� ZDUHQ� JHHQ� ¶YRRUORSHUV·� ]RDOV� GH� (7$6�
JHEUXLNHUV� ELM� 3URPHGLFR��� 2P� KHW� HIIHFW� YDQ� GH� LQYRHULQJ� YDQ� KHW� (96� RS� GH� 0LFUR+,6�
JHEUXLNHUV� WH� PHWHQ� LV� HUYRRU� JHNR]HQ� GH� LQ� ����� JHsQTXrWHHUGH� 0LFUR+,6�JHEUXLNHUV�
RSQLHXZ� WH� EHQDGHUHQ� PHW� GH]HOIGH� YUDJHQOLMVW�� ,Q� GLW� KRRIGVWXN� ZRUGW� GDDUYDQ� YHUVODJ�
JHGDDQ��'H�UHVXOWDWHQ�]LMQ�GHUKDOYH�JHEDVHHUG�RS�GH�PHQLQJHQ�YDQ�KXLVDUWVHQ��
�
'DDUELM� ZRUGW� QDJHJDDQ� LQ� KRHYHUUH� ELM� GH� 0LFUR+,6�JHEUXLNHUV� GH� YRRUZDDUGHQ� YRRU� KHW�
JHEUXLN�YDQ�KHW�(96�]LMQ�YHUDQGHUG�HQ�LQ�KRHYHUUH�PHQ�KHW�(96�LV�JDDQ�JHEUXLNHQ��SDUDJUDDI�
����� HQ�ZDW� GH� HUYDULQJHQ� ]LMQ� �SDUDJUDDI� ������ ,Q� GH� UDSSRUWDJH� RYHU� ����� �:ROWHUV� H�D���
������LV�DDQJHJHYHQ�GDW�GH�YHUVFKLOOHQ�LQ�JHEUXLN�YDQ�KHW�(96�YRRUDO�VDPHQKDQJHQ�PHW�KHW�
W\SH�+,6� GDW� GH� KXLVDUWV� JHEUXLNW�� )UHTXHQW� JHEUXLN� �PHHU� GDQ����PDDO� SHU�GDJ�� EOHHN� WH�
YDULsUHQ�YDQ����ELM�JHEUXLNHUV�YDQ�$UFRV�WRW�����ELM�JHEUXLNHUV�YDQ�0HGLFRP��7HJHQ�HONDDU�
DI]HWWHQ� YDQ� VXFFHVYROOH� HQ� PLQGHU� VXFFHVYROOH� YDULDQWHQ� YDQ� KHW� (96� NDQ� HHQ�
DDQNQRSLQJVSXQW� YRUPHQ� YRRU� YHUGHUH� HYDOXDWLH�� 9RRU� VRIWZDUH� OHYHUDQFLHUV� OHYHUW� KHW�
LQIRUPDWLH� RS� RYHU�GH�SUHVWDWLHV� YDQ�KXQ�SURGXFW� WHQ�RS]LFKWH� YDQ�DQGHUH� OHYHUDQFLHUV��2S�
EDVLV� YDQ� GH]H� LQIRUPDWLH� NXQQHQ� ]LM� KXQ� SURGXFWHQ� HYHQWXHHO� YHUGHU� YHUEHWHUHQ�� 9RRU�
KXLVDUWVHQ� OHYHUW� KHW� LQIRUPDWLH� RS� GLH� KHQ� NDQ� KHOSHQ� ELM� NHX]HV� YRRU� HHQ� VSHFLILHN� +,6��
'DDURP� ZRUGHQ� GH�0LFUR+,6�JHEUXLNHUV� RRN� YHUJHOHNHQ�PHW� GH� JHEUXLNHUV� YDQ� GH� DQGHUH�
+,6�HQ���
�
�

���� *HEUXLN�YDQ�KHW�(96�
�
,Q�KRRIGVWXN��� LV�DDQJHJHYHQ�DDQ�ZHONH�YRRUZDDUGHQ�YROGDDQ�PRHW�ZRUGHQ�RP�KHW�(96�WH�
NXQQHQ� JHEUXLNHQ�� 2S� GH� HHUVWH� SODDWV�PRHW� GH� KXLVDUWVHQ� RYHU� HHQ� FRPSXWHU� EHVFKLNNHQ�
ZDDURS�HHQ�+,6�LV�JHwQVWDOOHHUG��,Q������EHVFKLNWH�YULMZHO�DOOH�KXLVDUWVHQ�RYHU�HHQ�FRPSXWHU�
������ HQ� KDGGHQ� ]LM� GDDURS� DOOHPDDO� HHQ� +,6� JHwQVWDOOHHUG�� 9DQ� GH]H� KXLVDUWVHQ�PDDNWH�
����JHEUXLN�YDQ�KHW�(0'��:ROWHUV�H�D����������+LHUPHH�ZRUGW�GRRU�YULMZHO�DOOH�KXLVDUWVHQ�
JURWHQGHHOV�DDQ�GH�YRRUZDDUGHQ�YRRU�(96�JHEUXLN�YROGDDQ���
(U�EOHNHQ�HFKWHU�YHUVFKLOOHQ�WH�]LWWHQ�LQ�GH�PDWH�YDQ�FRGHUHQ�PHW�,&3&�RS�GH�(�UHJHO�YDQ�KHW�
MRXUQDDO�� ZDW� QRGLJ� LV� RP� KHW� (96� WH� RQWVOXLWHQ�� 2SYDOOHQG� GDDUELM� ZDV� GDW� YRRUDO� GH�
KXLVDUWVHQ�GLH�JHEUXLN�PDDNWHQ�YDQ�0LFUR+LV�DDQJDYHQ�KHW�PLQVW�YDDN�PHW�,&3&�WH�FRGHUHQ���
�
�
�
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������� &RGHUHQ�PHW�,&3&�
�
(HQ�YRRU�GH�KDQG�OLJJHQGH�YHUNODULQJ�YDQ�KHW�ERYHQVWDDQGH�]RX�NXQQHQ�]LMQ�GDW�GRRU�JHEUXLN�
YDQ�KHW�(96�KHW� FRGHUHQ�PHW� GH� ,&3&�GRHW� WRHQHPHQ�� ,Q� GDW� JHYDO� ]RX� KHW� ,&3&� FRGHUHQ��
RQGHU�0LFUR+LV�JHEUXLNHUV� LQ������PHUNEDDU�PRHWHQ�]LMQ� WRHJHQRPHQ�HQ�YHUJHOLMNEDDU�]LMQ�
PHW�GH�DQGHUH�+,6�HQ�LQ�������,Q�WDEHO�����]LMQ�GH�UHVXOWDWHQ�ZHHUJHJHYHQ��=RDOV�GXLGHOLMN�
ZRUGW�XLW�GH]H�WDEHO�]LMQ�JHEUXLNHUV�YDQ�0LFUR+LV�LQ������GDDGZHUNHOLMN�PHHU�JDDQ�FRGHUHQ�
PHW�GH� ,&3&� WHQ�RS]LFKWH�YDQ�������S�������HQ�]LMQ� ]H�GXLGHOLMN�PHHU�JDDQ� OLMNHQ�RS�GH�
JHEUXLNHUV�YDQ�DQGHUH�+,6�HQ�LQ��������
�
�
7DEHO����� &RGHUHQ�PHW�,&3&�GRRU�0LFUR+LV�JHEUXLNHUV�
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�
7RHQDPH�YDQ�FRGHUHQ�PHW�GH� ,&3&�NDQ�ZLM]HQ�RS�JHEUXLN�YDQ�KHW�(96�� ,Q� WDEHO����� LV�GLW�
JHEUXLN� YDQ� KHW� (96� XLWJHVSOLWVW� QDDU� +,6�� ZDDUELM� ZHGHURP� JHOGW� GDW� GH� JHJHYHQV� YRRU�
0LFUR+LV������EHWUHIIHQ�HQ�GH�RYHULJH�+,6�HQ�������
�
�
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�
9RULJ�MDDU�ZHUGHQ�JURWH�YHUVFKLOOHQ�JHFRQVWDWHHUG�WXVVHQ�GH�+,6�HQ�LQ�PDWH�YDQ�JHEUXLN��+HW�
PHHVW� ZHUG� JHEUXLN� JHPDDNW� YDQ� 0HGLFRP� HQ� 2PQL+,6�� ZDDUVFKLMQOLMN� GRRU� GH� JRHG�
JHwQWHJUHHUGH� IRUPXODULXPPRGXOHV��XLWJHJDDQ�YDQ�DO�HHUGHU�EHVWDDQGH�PRGXOHV� LQ� KHW�+,6��
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+LHUGRRU� LV� JHEUXLN� YDQ�KHW� (96� HHQ� 
YDQ]HOIVSUHNHQGHU
� GDQ� ELM� $UFRV� HQ�(/,$6��ZDDU� KHW�
(96�HHQ�PHHU�WRHJHYRHJG�HQ�ORVVWDDQG�HOHPHQW�YDQ�KHW�+,6�OLMNW��3URPHGLFR�QHHPW�KLHU�HHQ�
WXVVHQSRVLWLH�LQ��:DW�EHWUHIW�GH�WLMG�WXVVHQ�GH�HQTXrWH�HQ�GH�LQWURGXFWLH�YDQ�KHW�(96�OLMNW�GH�
VLWXDWLH� YRRU� GH� 0LFUR+LV� JHEUXLNHUV� KHW� PHHVWH� RS� GH� JHEUXLNHUV� YDQ� 2PQL+,6�� 9RRU� GH�
RYHULJH�+,6�HQ�ZDV�KHW�(96�DO�ODQJHU�EHVFKLNEDDU��+HW�JHEUXLN�YDQ�KHW�(96�ELM�0LFUR+LV�OLMNW�
HFKWHU� RS� KHW� HHUVWH� RRJ� KHW� PHHVW� RS� KHW� JHEUXLN� ]RDOV� GDW� LQ� ����� KHW� JHYDO� ZDV� ELM�
3URPHGLFR�� 'LW� ZRUGW� RQGHUVWHXQG� � GRRU� VWDWLVWLVFKH� DQDO\VHV� ZDDUXLW� EOLMNW� GDW� VLJQLILFDQW�
PLQGHU��JHEUXLN�ZRUGW�JHPDDNW�YDQ�KHW�(96�GDQ�GRRU�JHEUXLNHUV�YDQ�0HGLFRP�HQ�2PQL+,6�
�0�:��S�������HQ�VLJQLILFDQW�PHHU�GDQ�GH�JHEUXLNHUV�YDQ�$UFRV�HQ�(/,$6��S��������*H]LHQ�
KHW�IHLW�GDW�3URPHGLFR�HQ�0HGLFRP�DO�HQNHOH�MDUHQ�RYHU�KHW�(96�NRQGHQ�EHVFKLNNHQ�OLMNW�KHW�
HURS� GDW� KHW� (96� YRRU�0LFUR+LV� UHODWLHI�ZHLQLJ� SUREOHPDWLVFK� LV�� ]HNHU� LQ� YHUJHOLMNLQJ�PHW�
$UFRV�HQ�(/,$6��0HHU�GDQ�GH�KHOIW�YDQ�GH�0LFUR+LV�KXLVDUWVHQ�������]HJW�KHW�(96�HONH�GDJ�
WH� JHEUXLNHQ�� ZDW� GXLGW� RS� HHQ� JRHGH� EUXLNEDDUKHLG� YDQ� KHW� (96� YRRU� GH� KXLVDUWV� LQ� GH�
SUDNWLMN��2PQL+,6�EOLMIW�HFKWHU�GH�XLWVFKLHWHU�ZDDUELM�KHW�(96�ELQQHQ�]HHU�NRUWH�WLMG� WRW�]HHU�
YHHOYXOGLJ�JHEUXLN�OHLGGH��2SYDOOHQG�LV�ZHO�KHW�]HHU�KRJH�SHUFHQWDJH�JHEUXLNHUV�YDQ�0LFUR+LV�
GDW� ]LFK� EHZXVW� LV� KHW� (96� WH� EH]LWWHQ��0RJHOLMN� LV� GLW� KHW� JHYROJ� YDQ� GH� YRRUWVFKULMGHQGH�
DDQGDFKW� YRRU� KHW� (96� HQ� GH� LQ]HW� GDDUELM� YDQ� GH� VRIWZDUHOHYHUDQFLHU� �ELMYRRUEHHOG� LQ� GH�
YRUP�YDQ�HHQ�FXUVXVDDQERG���$O�PHW�DO�OLMNW�KHW�HURS�GDW�GH�(96�GDDGZHUNHOLMN�EUXLNEDDU�LV��
PLWV�KHW�YROGRHW�DDQ�GH�MXLVWH�FRQGLWLHV��'H]H�FRQGLWLHV�EOLMNHQ�ELM�2PQL+,6��PDDU�YRRUDO�ELM�
0HGLFRP�DDQZH]LJ��'DW�GLW�ELM�0HGLFRP�KHW�JHYDO� LV��LV�QLHW�YHUZRQGHUOLMN��KHW�IRUPXODULXP�
LV�LPPHUV�DO�VLQGV������LQWHJUDDO�RQGHUGHHO�YDQ�KHW�V\VWHHP��LQ�WHJHQVWHOOLQJ�WRW�GH�DQGHUH�
V\VWHPHQ�ZDDUELM�KHW�(96�HHQ�WRHJHYRHJGH�IXQFWLRQDOLWHLW�LV��
�
5DDGSOHJHQ� YDQ�KHW�(96�KRHIW� HFKWHU� QLHW� WH� OHLGHQ� WRW� YRRUVFKULMYHQ� FRQIRUP�KHW� JHJHYHQ�
DGYLHV�� +HW� (96� EHYDWWH� LQ� ����� DGYLH]HQ� YRRU� FD�� ���� NODFKWHQ� HQ� VSHFLILHNH�
DDQGRHQLQJHQ��+XLVDUWVHQ�]XOOHQ�GXV�QLHW�YRRU�DOOH�DDQGRHQLQJHQ�GLH�JHSUHVHQWHHUG�ZRUGHQ�
HHQ�DGYLHV� LQ�KHW�(96�KHEEHQ�NXQQHQ�YLQGHQ��:DQQHHU�HU�ZHO�HHQ�DGYLHV�DDQZH]LJ�ZDV� LV�
KHW� GH� YUDDJ� RI� GLW� DGYLHV� RRN� GDDGZHUNHOLMN� RSJHYROJG� LV�� 'H� 0LFUR+LV� KXLVDUWVHQ� LV�
JHYUDDJG� KRH� YDDN� ]LM� GH� DGYLH]HQ� YDQ� KHW� (96� RSYROJGHQ�� +HW� JDDW� KLHU� GXV� RP� HHQ�
VXEMHFWLHYH� PHQLQJ� YDQ� GH� KXLVDUWVHQ�� ,Q� KHW� YROJHQGH� KRRIGVWXN� ZRUGW� LQJHJDDQ� RS� GH�
IHLWHOLMNH�PDWH� YDQ� YRRUVFKULMYHQ� YROJHQV� KHW� (96�� JHEDVHHUG� RS� SUHVFULSWLHJHJHYHQV� XLW� GH�
+,6�HQ�YDQ�KXLVDUWVHQ��
�
�
7DEHO����� 9RRUVFKULMYHQ�YROJHQV�DGYLH]HQ�XLW�KHW�(96�
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8LW� WDEHO�����EOLMNW� LQGHUGDDG�GDW�GH�DGYLH]HQ�QLHW� LQ�DOOH�JHYDOOHQ�ZRUGHQ�RSJHYROJG��(U� LV�
HFKWHU�JHHQ�DDQOHLGLQJ�RP�HU�YDQ�XLW�WH�JDDQ�GDW�GLW�YRRU�KXLVDUWVHQ�GLH�YHUVFKLOOHQGH�+,6�HQ�
JHEUXLNHQ� LQ� YHUVFKLOOHQGH�PDWH� KHW� JHYDO� ]RX� ]LMQ�� KHW� JDDW� KLHU� LPPHUV� RP�SURIHVVLRQHOH�
LQKRXG��QLHW�RP�WHFKQLVFKH�YHUVFKLOOHQ��%LM�GH�DQDO\VHV�PHW�EHWUHNNLQJ�WRW�GH�JHJHYHQV�RYHU�
�����ZHUGHQ�GDQ�RRN�JHHQ�VLJQLILFDQWH�YHUVFKLOOHQ�JHYRQGHQ�WXVVHQ�GH�+,6�HQ��:ROWHUV�H�D���
�������2RN�GH�0LFUR+LV�JHEUXLNHUV�EOLMNHQ�KLHULQ�QLHW�VLJQLILFDQW�DI�WH�ZLMNHQ�YDQ�GH�DQGHUH�
KXLVDUWVHQ��
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���� %HRRUGHOLQJ�YDQ�KHW�(96�
�
,Q� GH� HQTXrWHV� LV� JHYUDDJG� ZHONH� SUREOHPHQ� KXLVDUWVHQ� HUYDUHQ� ZDQQHHU� ]H� PHW� KHW� (96�
ZHUNHQ��,Q������ZHUG�KHW�YDDNVW�JHDQWZRRUG�GDW�KHW�JHEUXLN�YDQ�KHW�(96�YHHO�WLMG�NRVW��QO��
GRRU�����YDQ�GH�KXLVDUWVHQ��ZDDUELM� RSJHPHUNW�GLHQW� WH�ZRUGHQ�GDW�GLW� GRRU�2PQL+,6�HQ�
0HGLFRP� JHEUXLNHUV�PLQGHU� YDDN�ZHUG� DDQJHJHYHQ�� 'RRU� HHQ� JURRW� GHHO� YDQ� GH�0LFUR+LV�
JHEUXLNHUV� ������ ZRUGW� KHW� WLMGVDVSHFW� HFKWHU� RRN� DOV� SUREOHPDWLVFK� JH]LHQ� �WDEHO� ������
6LJQDOHQ�XLW�KHW�YHOG���RQGHU�PHHU�LQ�SXEOLFDWLHV�YDQ�GH�JHEUXLNHUVYHUHQLJLQJHQ��ZLM]HQ�HURS�
GDW�GH�DDUG�YDQ�GH�WLMGVSUREOHPHQ�SHU�+,6�YHUVFKLOW��%LM�$UFRV�HQ�(/,$6�]LW�GH]H�WLMG�YRRUDO�LQ�
H[WUD�KDQGHOLQJHQ�GLH�YHUULFKW�PRHWHQ�ZRUGHQ�RP�KHW�(96�WH�RQWVOXLWHQ��%LM�0LFUR+LV�]LW�KHW�
WLMGVDVSHFW� YRRUDO� LQ� GH� UHODWLHI� ]ZDUH� VRIWZDUH�� ZDDUGRRU� JHEUXLN� YDQ� KHW� (96� YRRU�
KXLVDUWVHQ�PHW�RXGHUH�FRPSXWHUV�QRJDO�ZDW�SURFHVVRUWLMG�YHUJW��
�
�
7DEHO������ 3HUFHQWDJHV�YDQ�KXLVDUWVHQ�GLH�DDQJHYHQ�GH�JHQRHPGH�SUREOHPHQ�WH�HUYDUHQ�ELM�
� � � JHEUXLN�YDQ�KHW�(96��
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2SYDOOHQG� LV� GDW� GH� JHEUXLNHUV� YDQ� 0LFUR+LV� GH� ,&3&� FRGHULQJ� KHW� PLQVW� YDDN� DOV�
SUREOHPDWLVFK� EHVWHPSHOHQ�� WHUZLMO� ]LM� LQ� ����� QRJ� KHW� PLQVW� JHEUXLN� PDDNWHQ� YDQ� ,&3&�
FRGHULQJ��0RJHOLMN�KDQJW� GLW� VDPHQ�PHW�GH�PRJHOLMNKHLG� GH� EHWUHIIHQGH� ,&3&� FRGH�ELM� HHQ�
GLDJQRVH�WH�YLQGHQ��0LFUR+,6�KXLVDUWVHQ�KHEEHQ�KHW�YHUEHWHUHQ�YDQ�GH�]RHNPDFKLQH�YRRU�GH�
,&3&�DDQPHUNHOLMN�PLQGHU�DOV�YHUEHWHUZHQV�GDQ�DQGHUH�KXLVDUWVHQ��,Q������ZHUG�GRRU�����
YDQ�GH��QLHW�0LFUR+,6��KXLVDUWVHQ�KHW�YDDNVW�DDQJHJHYHQ�������GDW�]LM�EHKRHIWH�KDGGHQ�DDQ�
HHQ� YHUEHWHULQJ� LQ� GH� IXQFWLH� RP� GH� MXLVWH� ,&3&� FRGH� WH� YLQGHQ�� 'LW� SHUFHQWDJH� OLJW� ELM� GH�
0LFUR+LV�KXLVDUWVHQ�LQ��������RS������WRFK�QRJ�HHQ�DDQ]LHQOLMN�DDQWDO�RYHULJHQV���
:DW�KLHU�PRJHOLMN�VSHHOGH�LV�GDW�RQJHYHHU�JHOLMNWLMGLJ�PHW��HQ�PHGH�QDDU�DDQOHLGLQJ�YDQ��GH�
LQWURGXFWLH� YDQ� KHW� (96� HHQ� YHUEHWHUGH� ,&3&�]RHNPDFKLQH� ELQQHQ� 0LFUR+,6� ZHUG�
JHwQWURGXFHHUG���
�
'H�KXLVDUWVHQ�LV�JHYUDDJG�KHW�(96�WH�EHRRUGHOHQ�RS�HHQ�YLMISXQWVVFKDDO��PHW�EHWUHNNLQJ�WRW�
GH� YROJHQGH� RQGHUZHUSHQ�� GH� JHEUXLNVYULHQGHOLMNKHLG�� GH� SURIHVVLRQHOH� LQKRXG�� GH�
EUXLNEDDUKHLG�LQ�GH�SUDNWLMN�HQ�GH�YROOHGLJKHLG�YDQ�KHW�DDQWDO�RSJHQRPHQ�DDQGRHQLQJHQ��'H�
EHRRUGHOLQJ� GRRU� JHEUXLNHUV� YDQ�0LFUR+LV� LV� ]HHU� JHPLGGHOG� LQ� YHUJHOLMNLQJ�PHW� GH� RYHULJH�
+,6�HQ��]RDOV�GXLGHOLMN�ZRUGW�XLW�WDEHO������
�
�
7DEHO������ %HRRUGHOLQJ�YDQ�KHW�(96����� �]HHU�VOHFKW���� �]HHU�JRHG���
� R_8 O�L MN4m8 < ^ ?
G�L 8 f�GE4�8 <
n G�B
£ G�S�L h�8 p*<�?�L 8 G�B�; G�F 8 :�p�d�G�8 ; ¢Ul » ¢Ul ¢
5 B�d�M h
; ¢Ul ¡ ¢Ul ¸© L h�8 p�S�A�A L d�G�8 ; ¢Ul \ ¢Ul \
JVM F F G�;N8 f�d�G�8 ; ¢Ul \ ¢Ul \
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=RDOV� YHUZDFKW� NDQ� ZRUGHQ� RS� JURQG� YDQ� GH� HHUGHU� JHSUHVHQWHHUGH� UHVXOWDWHQ� ORSHQ� GH�
VFRUHV� RS� GH� SXQWHQ� EUXLNEDDUKHLG� HQ� JHEUXLNVYULHQGHOLMNKHLG� YRRUDO� WXVVHQ� JHEUXLNHUV� YDQ�
(/,$6�$UFRV�HQ��2PQL+,6�0HGLFRP�XLW�HONDDU��+HW�(96�YRRU�GH�ODDWVWH�JURHS�VFRRUW�RS�EHLGH�
SXQWHQ� EHWHU�� UHVSHFWLHYHOLMN� ���� YV�� ���� �0DQQ�:KLWQH\� WRHWV�� S������� HQ� ���� YV� ����
�S���������
�
�

���� 6DPHQYDWWLQJ�HQ�FRQFOXVLH�
�
'H� LQWURGXFWLH� YDQ� KHW� (96� YRRU� 0LFUR+,6� OLMNW� VXFFHVYRO� WH� ]LMQ� YHUORSHQ�� 9ULMZHO� LHGHU�
0LFUR+LV� KXLVDUWV� LV� ]LFK� EHZXVW�GDW� KHW� (96� RQGHUGHHO� LV� YDQ� KHW�+,6��'H� ,&3&�FRGHULQJ�
RQGHU�0LFUR+,6�JHEUXLNHUV� LV�VWHUN�WRHJHQRPHQ��0RJHOLMN�KHHIW�GH]H�YHUHLVWH�YRRU�RQWVOXLWHQ�
YDQ�KHW�(96�GDDUWRH�ELMJHGUDJHQ��:DW�JHEUXLN�EHWUHIW�QHHPW�0LFUR+,6�HHQ�PLGGHQSRVLWLH� LQ�
WXVVHQ�2PQL+,6�HQ�0HGLFRP�DDQ�GH�HQH�NDQW� HQ�$UFRV�HQ�(/,$6�DDQ�GH�DQGHUH� NDQW��'H�
ZDDUGHULQJ�YRRU�KHW�0LFUR+,6�(96�OLJW�RS�KHW�JHPLGGHOGH�LQ�YHUJHOLMNLQJ�PHW�GH�DQGHUH�+,6�
HQ��0HW� QDPH�GH� YHUEHWHUGH� ]RHNPRJHOLMNKHGHQ� YDQ� GH� ,&3&�ZRUGHQ� DOV� HHQ�SRVLWLHI� SXQW�
HUYDUHQ��(HQ�QHJDWLHI�SXQW� LV�YROJHQV� LHWV�PHHU�GDQ�GH�KHOIW�YDQ�GH�0LFUR+LV�JHEUXLNHUV�GH�
WLMG� GLH� KHW� NRVW� KHW� (96� WH� UDDGSOHJHQ�� 'H� UHGHQ� KLHUYRRU� LV�� DIJDDQGH� RS� EHULFKWHQ� YDQ�
JHEUXLNHUV��QLHW� ]R]HHU�KHW�DDQWDO�KDQGHOLQJHQ�GDW�GH�KXLVDUWV�GLHQW� WH� YHUULFKWHQ��PDDU�GH�
SURFHVVRUWLMG�GLH�GH�UHODWLHI�]ZDUH�VRIWZDUH�QRGLJ�KHHIW�RS�RXGHUH�FRPSXWHUV���
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�� 9RRUVFKULMYHQ�YROJHQV�(96�LQ������HQ������
�
�
�

���� ,QOHLGLQJ�
�
,Q�GLW�KRRIGVWXN�VWDDW�GH�YUDDJ�FHQWUDDO�LQ�KRHYHUUH�KHW�(96�LQYORHG�KHHIW�RS�KHW�YRRUVFKULMI�
JHGUDJ�YDQ�KXLVDUWVHQ��+LHUYRRU�ZRUGHQ�JHJHYHQV�JHEUXLNW�XLW�GH�+,6�HQ�YDQ�KXLVDUWVHQ�� LQ�
WHJHQVWHOOLQJ� WRW� KHW� YRULJH� KRRIGVWXN�� ZDDULQ� JHYUDDJG� ZHUG� QDDU� GH� PHQLQJ� YDQ� GH�
KXLVDUWVHQ��
�
$OOHUHHUVW�ZRUGW� LQ�SDUDJUDDI�����YRRU�GH� MDUHQ������HQ������QDJHJDDQ� LQ�KRHYHUUH�ZRUGW�
YRRUJHVFKUHYHQ� FRQIRUP� GH� LQ� KHW� (OHNWURQLVFK� 9RRUVFKULMI� 6\VWHHP� JHJHYHQ� DGYLH]HQ��
(YHQDOV�YRULJ� MDDU�ZRUGW�HHQ�WRS���YDQ�GLDJQRVHV�JHSUHVHQWHHUG�ZDDUYRRU�FRQIRUP�KHW�(96�
ZRUGW� YRRUJHVFKUHYHQ� HQ� HHQ� WRS��� ZDDUYRRU� GDW� MXLVW� QLHW� KHW� JHYDO� LV�� 'H� YUDDJ� ZRUGW�
YHUGHU�EHDQWZRRUG�LQ�KRHYHUUH�KXLVDUWVHQ�GLH�WHQPLQVWH�GDJHOLMNV�JHEUXLN�PDNHQ�YDQ�KHW�(96�
PHHU�FRQIRUP�(96�DGYLH]HQ�YRRUVFKULMYHQ�GDQ�KXLVDUWVHQ�GLH�KHW�V\VWHHP�QLHW�JHEUXLNHQ��'LW�
ZRUGW� JHGDDQ� LQ� HHQ� FURVV�VHFWLRQHOH� DQDO\VH� RS� YRRUVFKULMIJHJHYHQV� ZDDUELM� GH� LQGLFDWLH�
EHNHQG�LV��'DW�EHWHNHQW�GDW�HHQ�HYHQWXHHO�JHYRQGHQ�YHUVFKLO�QLHW�PHW�]HNHUKHLG�NDQ�ZRUGHQ�
WRHJHVFKUHYHQ� DDQ� KHW� (96�� 'H� JHEUXLNHUV� YDQ� KHW� (96� ]RXGHQ� ]LFK� YRRUDIJDDQG� DDQ� GH�
LQYRHULQJ�YDQ�KHW�V\VWHHP�]LFK�DO�EHWHU�DDQ�GH�1+*�VWDQGDDUGHQ�KHEEHQ�NXQQHQ�KRXGHQ��
�
$OV� ODDWVWH� NRPHQ� LQ� SDUDJUDDI� ���� HQNHOH� FDVH� VWXGLHV� DDQ� GH� RUGH� ZDDULQ� YHUVFKLOOHQGH�
DVSHFWHQ� YDQ� KHW� (96� YHUGHU� ZRUGHQ� XLWJHGLHSW�� 'H]H� FDVHV� ]LMQ� JHVHOHFWHHUG� RP� HHQ�
XLWVSUDDN�WH�NXQQHQ�GRHQ�RYHU�YHUVFKLOOHQGH�RQGHUGHOHQ�YDQ�KHW�(96��ZRUGW�YRRUJHVFKUHYHQ�
FRQIRUP� KHW� LQ� KHW� (96� JHJHYHQ� VWDSSHQSODQ�� LQ� KRHYHUUH� YROVWDDW� PHQ� PHW� QLHW�
PHGLFDPHQWHX]H�DGYLH]HQ�HQ�LQ�KRHYHUUH�JULMSW�KHW�(96�DDQ�RS�QLHXZH�JHQHHVPLGGHOHQ"��
�
�

���� 9RRUVFKULMYHQ�YROJHQV�KHW�(96�
�
,Q� GH]H� SDUDJUDDI� ZRUGW� LQJHJDDQ� RS� KHW� YRRUVFKULMIJHGUDJ� YDQ� KXLVDUWVHQ� LQ� UHODWLH� WRW� GH�
DGYLH]HQ�GLH�JHJHYHQ�ZRUGHQ�LQ�KHW�(96��(U�ZRUGW�JHNHNHQ�LQ�ZHONH�PDWH�HU�YHUVFKLOOHQ�]LMQ�
WXVVHQ�KXLVDUWVHQ�GLH�KHW�(96�ZHO�JHEUXLNHQ�RI�QLHW��9RRU�GH]H�DQDO\VHV�LV�JHEUXLN�JHPDDNW�
YDQ�JHJHYHQV�YDQ����SUDNWLMNHQ�PHW�HHQ�WRWDDO�YDQ������PLOMRHQ�SUHVFULSWLHV�RYHU������HQ�
������ +HW� VHOHFWLHFULWHULXP� YRRU� KHW� EHWUHNNHQ� YDQ� GH� SUDNWLMNHQ� LV� GDW� WHQPLQVWH� �����
YRRUVFKULIWHQ� YRRU]LHQ� PRHVWHQ� ]LMQ� YDQ� HHQ� LQ� GH� YRUP� YDQ� HHQ� ,&3&�FRGH� YHUPHOGH�
LQGLFDWLH�� %LM� GH]H� DQDO\VHV� GLHQW� HFKWHU� HHQ� EHODQJULMNH� NDQWWHNHQLQJ� JHSODDWVW� WH�ZRUGHQ��
9RRU� GH� DQDO\VHV� ZDUHQ� YRRU� HHQ� GHHO� YDQ� GH� SUDNWLMNHQ� JHJHYHQV� SHU� YRRUVFKULIW�
EHVFKLNEDDU��PDDU�QLHW�RYHU�FRQWDFWHQ�ZDDULQ�QLHWV�ZDV�YRRUJHVFKUHYHQ��$OOHHQ�YRRU�/,1+�
SUDNWLMNHQ�GLH�PHHGHGHQ�DDQ�GH��H�1DWLRQDOH�6WXGLH������YDQ�GH������ZDUHQ�GH]H�JHJHYHQV�
YRRUKDQGHQ�HQ�ZRUGHQ�GHUKDOYH�JHEUXLNW�LQ�GH�FDVH�VWXGLHV�LQ�SDUDJUDDI������
�
������ 9DULDWLH�LQ�(96�FRQIRUP�YRRUVFKULMYHQ�
�
1LHW� YRRU� DOOH� DDQGRHQLQJHQ� ZDDUYRRU� GH� KXLVDUWV� YRRUVFKULMIW� ]LMQ� DGYLH]HQ� LQ� KHW� (96�
DDQZH]LJ������YDQ�GH�YRRUVFKULIWHQ�LQ�GH�KXLVDUWVSUDNWLMN�EHWURIIHQ�DDQGRHQLQJHQ�ZDDUYRRU�
DGYLH]HQ� DDQZH]LJ� ZDUHQ�� %LM� KHW� JURRWVWH� GHHO� YDQ� GH� DDQGRHQLQJHQ� ZDDUYRRU� KHW� (96�
�ELMYRRUEHHOG� ¶ODJH� UXJSLMQ·� HQ� ¶DQJVWLJ�QHUYHXV·�� JHHQ� DGYLH]HQ� JHHIW� ZRUGW� KHW� DOJHPHQH�
SLMQVFKHPD� JHDGYLVHHUG�� 2PGDW� GLW� YRRU� KXLVDUWVHQ� HHQ� EHWUHNNHOLMNH� RSHQ� � GHXU� LV�� LV� GLW�
DDQYDQNHOLMN�EXLWHQ�KHW�(96�JHKRXGHQ��,QPLGGHOV�]LMQ�GH]H�DGYLH]HQ�RSJHQRPHQ��9RRU������
JHOGW�GDW�GH]H�QRJ�QLHW�DDQZH]LJ�ZDUHQ��
:RUGHQ�GH�DDQZH]LJH� DGYLH]HQ�RRN�GDDGZHUNHOLMN� RSJHYROJG"�2P�KLHU� LQ]LFKW� LQ� WH� NULMJHQ�
]LMQ�GH�YRRUVFKULIWHQ�JHPHUNW��DOV�ZHO�RI�QLHW�FRQIRUP�KHW�(96��(96�FRQIRUP�YRRUVFKULMYHQ�LV�
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UXLP� JHwQWHUSUHWHHUG�� $DQ� GH� KDQG� YDQ� JHJHYHQV� YDQ� KHW� 1+*� LV� HHQ� GDWDEDVH� JHPDDNW�
ZDDULQ� SHU� GLDJQRVH� JURHSHQ� JHQHHVPLGGHOHQ� ]LMQ� RSJHQRPHQ� GLH� LQ� KHW� (96� JHDGYLVHHUG�
ZRUGHQ� ELM� GH� EHWUHIIHQGH� GLDJQRVH�� 'H� PLGGHOHQ� ]LMQ� JHJURHSHHUG� RS� JURQG� YDQ� KXQ�
ZHUN]DDPKHLG��KHW�$7&���QLYHDX��(U�ZRUGW�GXV�YHUJHOHNHQ� RS�JURHSHQ� JHQHHVPLGGHOHQ�HQ�
QLHW� RS� VSHFLILHNH� JHQHHVPLGGHOHQ�� =R� EHKRUHQ� ELMYRRUEHHOG� R[D]HSDP� HQ� GLD]HSDP� WRW�
GH]HOIGH�$7&���JURHS��1��%$��RIZHO�EHQ]RGLD]HSLQHQ��:DQQHHU�HHQ�KXLVDUWV�HHQ�PLGGHO�XLW�
GH]H� JURHS� KHHIW� YRRUJHVFKUHYHQ� ELM� GH� EHWUHIIHQGH� GLDJQRVH� LV� KHW� YRRUVFKULIW� DOV� (96�
FRQIRUP� DDQJHPHUNW�� +LHUELM� LV� JHHQ� UHNHQLQJ� JHKRXGHQ� PHW� HHQ� HYHQWXHHO� �VWDSSHQSODQ��
�ZDW�LV�KHW�HHUVWH�NHXV�JHQHHVPLGGHO��ZDW�KHW�WZHHGH�HWF����OHHIWLMG��FR�PRUELGLWHLW��JHVODFKW�
RI�HUQVW�YDQ�KHW�NOLQLVFK�EHHOG��2S�JURQG�KLHUYDQ�NDQ�HHQ�VSHFLILHN�JHQHHVPLGGHO�LQ�VRPPLJH�
JHYDOOHQ� DIJHUDGHQ� ZRUGHQ�� RI� SDV� ZRUGHQ� JHDGYLVHHUG� LQ� HHQ� ODWHU� VWDGLXP�� +LHUPHH� LV�
HFKWHU�JHHQ�UHNHQLQJ�JHKRXGHQ�DDQJH]LHQ�GLW�GH�DQDO\VHV�HUQVWLJ�]RX�FRPSOLFHUHQ���

�
�
)LJXXU������9RRUVFKULIWHQ�ZDDUYDDQ�GH�GLDJQRVH�PLGGHO�FRPELQDWLH��'0&���FRQIRUP�KHW�(96�
� � � LV�DOV�SHUFHQWDJH�YDQ�KHW�WRWDDO�DDQWDO�YRRUVFKULIWHQ�YRRU�GH�EHWUHIIHQGH�GLDJQRVH��
� � � ��DDQGRHQLQJHQ�ZDDUELM�KHW�PHHVW���PLQVW�FRQIRUP�(96�ZRUGW�YRRUJHVFKUHYHQ�HQ�
� � � GLH�PLQVWHQV������NHHU�YRRUNRPHQ�LQ�GH�GDWDEDVH�
�
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�2YHUDOO� EOLMNW� LQ� ���� YDQ� GH� YRRUVFKULIWHQ�(96�FRQIRUP� WH�ZRUGHQ� YRRUJHVFKUHYHQ�� (U� ]LMQ�
JURWH� YDULDWLHV� WXVVHQ�DDQGRHQLQJHQ� �ILJXXU����� ,QWHUHVVDQWVW� LV�QDGHUH�EHVFKRXZLQJ�YDQ�GH�
DDQGRHQLQJHQ� ZDDU� YRRUDO� QLHW� FRQIRUP� KHW� (96� ZRUGW� YRRUJHVFKUHYHQ�� :DW� VFKULMYHQ�
KXLVDUWVHQ�LQ�GH]H�JHYDOOHQ�ZpO�YRRU"�
�
$FXWH�EURQFKLWLV��,&3&�FRGH�5����Q ��������
+HW� (96�FRQIRUPH� SHUFHQWDJH� YRRUVFKULIWHQ� LV� VOHFKWV� ���� +HW� JDDW� KLHUELM� RP� KHW� LQ�
JHDGYLVHHUGH� PLGGHO� FRGHwQH�� ,Q� GH� SUDNWLMN� EHVWDDW� HFKWHU� RQJHYHHU� GH� KHOIW� YDQ� GH�
YRRUVFKULIWHQ�XLW�DQWLELRWLFD��GR[\F\FOLQH��DPR[LFLOLQH�HQ�D]LWURP\FLQH��HQ�VDOEXWDPRO��������
,Q����YDQ�GH�JHYDOOHQ�ZRUGW�SUHGQLVRORQ�YRRUJHVFKUHYHQ��
,QIHFWLH�ERYHQVWH�OXFKWZHJHQ��5����Q ��������

'H�GHILQLWLH�YDQ�(96�FRQIRUP�YRRUVFKULMYHQ�OXLGW�GXV��
�
(HQ�UHFHSW�LV�(96�FRQIRUP�DOV�KHW�EHWUHIIHQGH�JHQHHVPLGGHO��GDQZHO�HHQ�
JHQHHVPLGGHO�PHW�GH]HOIGH�ZHUN]DDPKHLG��EHKRUHQG�WRW�GH]HOIGH�$7&���JURHS��
YRRUNRPW�DOV�DGYLHV�LQ�KHW�(96�ELM�GH�EHWUHIIHQGH�LQGLFDWLH��.RUWZHJ��GH�
GLDJQRVH�PLGGHO�FRPELQDWLH��'0&��NRPW�YRRU�LQ�KHW�(96��
�
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+RHZHO�LQ�PLQGHUH�PDWH�ZRUGHQ�RRN�YRRU�GH]H�DDQGRHQLQJ�YRRUDO�DQWLELRWLFD�YRRUJHVFKUHYHQ�
�GR[\F\FOLQH�� DPR[LFLOLQH��� RQJHYHHU� HHQGHUGH� YDQ� DOOH� YRRUVFKULIWHQ�� &RGHwQH� HQ� [\ORPHWD�
]ROLQH��(96�FRQIRUPH�PLGGHOHQ��EHVODDQ�RQJHYHHU�HHQ�YLMIGH�YDQ�GH�YRRUVFKULIWHQ��
�
3ULNNHOKRHVW��5����Q ��������
+HW�(96�DGYLHV�LV�KHW]HOIGH�DOV�YRRU�DFXWH�EURQFKLWLV���FRGHwQH��'LW�LV�PHW�����RRN�YHUXLW�KHW�
PHHVW� YRRUJHVFKUHYHQ�PLGGHO��'DDUQDDVW�ZRUGHQ�QRJ�JOXFRFRUWLFRwGHQ� ]RDOV�EHFODPHWDVRQ��
YRRUJHVFKUHYHQ��������VDOEXWDPRO������HQ�GR[\F\FOLQH�������
�
,%6��'����Q ������
+HW�PHHVW�YRRUJHVFKUHYHQ�PLGGHO� LV�PHEHYHULQH��������'LW�LV�HFKWHU�QLHW�FRQIRUP�KHW�(96��
+LHULQ�ZRUGHQ�YROXPHYHUJURWHQGH�HQ�RVPRWLVFK�ZHUNHQGH�OD[DQWLD�JHDGYLVHHUG��ZHONH�VDPHQ�
RQJHYHHU�����YDQ�GH�YRRUVFKULIWHQ�EHVODDQ��
�
6HERUURLVFK�HF]HHP�URRV��6����Q ������
(96�JHHIW�DOV�HHUVWH�YRRUNHXU�NHWRFRQD]RO��'LW�PLGGHO�EHVODDW�����YDQ�GH�YRRUVFKULIWHQ��'H�
WZHHGH� VWDS� EHVWDDW� XLW� YRRUVFKULMYHQ� YDQ� FRUWLFRVWHURLGHQ�� GLH� GDQ� RRN� YHHOYXOGLJ�
YRRUJHVFKUHYHQ�ZRUGHQ��+HW�PHHVW� SRSXODLU� LV� EHWKDPHWKDVRQ� ������� HHQ�PLGGHO� GDW�QLHW�
GRRU� KHW� (96� JHDGYLVHHUG� ZRUGW�� )HLWHOLMN� ZRUGW� HU� HHQ� NHXU� DDQ� FRUWLFRVWHURwGHQ�
YRRUJHVFKUHYHQ�ZDDUYDQ�K\GURFRUWLVRQ��HQ�WULDPFLQRORQYHUELQGLQJHQ��JHDGYLVHHUG�LQ�KHW�(96��
VOHFKWV�HHQ�EHSHUNW�GHHO�XLWPDNHQ��
�
2SYDOOHQG� LV� GDW� GH� WRS� �� YDQ� DDQGRHQLQJHQ� ZDDUYRRU� QLHW� FRQIRUP� (96� ZRUGW� YRRUJH�
VFKUHYHQ�EHVWDDW�XLW�DDQGRHQLQJHQ�YDQ�GH� OXFKWZHJHQ�� ,Q�GH�FDVH�VWXGLHV� LQ�SDUDJUDDI�����
ZRUGW�YHUGHU�LQJHJDDQ�RS�KHW�YRRUVFKULMYHQ�ELM�ppQ�GDDUYDQ��ERYHQVWH�OXFKWZHJLQIHFWLHV��
�
������ (96�FRQIRUP�YRRUVFKULMYHQ�HQ�(96�JHEUXLN�
�
6FKULMYHQ�KXLVDUWVHQ�GLH�KHW�(96�LQWHQVLHYHU�JHEUXLNHQ�RRN�PHHU�FRQIRUP�KHW�(96�YRRU�GDQ�
DUWVHQ�GLH�KHW�(96�QLHW�JHEUXLNHQ�HQ�YHUVFKLOW�GLW�SHU�DDQGRHQLQJ"�0HW�HHQ�VDPSOH7�WHVW� LV�
QDJHJDDQ�RI�HU�VWDWLVWLVFK�VLJQLILFDQWH�YHUVFKLOOHQ�]LMQ�WXVVHQ�GH�JHPLGGHOGHQ�YDQ��ZHO�HQ�QLHW�
(96�JHEUXLNHUV��+LHUELM�]LMQ�HYHQDOV�YRRUJDDQGH�MDUHQ�GULH�JURHSHQ�RQGHUVFKHLGHQ��KXLVDUWVHQ�
GLH� KHW� (96� QLHW�QDXZHOLMNV� JHEUXLNHQ�� KXLVDUWVHQ� GLH� KHW� (96� GDJHOLMNV� JHEUXLNHQ� HQ�
KXLVDUWVHQ� GLH� KHW� (96� LQWHQVLHI� �PHHU� GDQ� ��[� SHU� GDJ�� JHEUXLNHQ�� 'LW� RQGHUVFKHLG� LV�
JHEDVHHUG�RS�]HOIUDSSRUWDJH�YDQ�GH�KXLVDUWVHQ��
�
7HQPLQVWH� GDJHOLMNV� JHEUXLN� YDQ� KHW� (96� YHUVXV� QLHW� (96�JHEUXLNHUV� OLHW� HHQ� SRVLWLHYH�
YHUKRXGLQJ�]LHQ�������YV������S�������HQ�GH�JURHS� LQWHQVLHI�JHEUXLNHUV� �PHHU�GDQ����[�
SHU� GDJ�� VFRRUGH� KHW� KRRJVW� RS� (96� FRQIRUP� YRRUVFKULMYHQ�� ���� HQ� ZHHN� GDDUPHH� RRN�
VLJQLILFDQW�DI�YDQ�GH�QRRLW�JHEUXLNHUV��S��������
�
+HW� LV� DDQQHPHOLMN� GDW� KHW� (96� YRRUDO� DDQJULMSW� RS� HHUVWH� UHFHSWHQ�� +HW� LV� LPPHUV� JRHG�
PRJHOLMN� GDW� HHQ� KXLVDUWV� KHUKDDOUHFHSWXXU� HQ� PHGLFDWLH� RRUVSURQNHOLMN� LQJH]HW� GRRU� HHQ�
VSHFLDOLVW� QLHW� LHGHUH� NHHU� RSQLHXZ�HYDOXHHUW�PHW�KHW�(96��'HUJHOLMNH� UHFHSWXXU�EHWUHIW� HHQ�
JURRW� GHHO� YDQ� DOOH� YRRUVFKULIWHQ� LQ� GH� KXLVDUWVHQSUDNWLMN�� 9DQGDDU� GDW� GH� DQDO\VHV� RRN�
XLWJHYRHUG� ZRUGHQ� ]RQGHU� KHUKDDOUHFHSWHQ�� $OV� KHUKDDOUHFHSWXXU� ]LMQ� GH� YRRUVFKULIWHQ� YRRU�
GH]HOIGH�JHQHHVPLGGHOHQ�YRRU�GH]HOIGH�SDWLsQW�ELQQHQ�����GDJHQ�DDQJHPHUNW����NZDUWDDO���
�� ZHHN��� 2QJHYHHU� ���� YDQ� GH� YRRUVFKULIWHQ� NZDP� PHW� GLW� FULWHULXP� WH� YHUYDOOHQ��
2SPHUNHOLMN� JHQRHJ� YHUVFKLOGHQ� GH� SHUFHQWDJHV� QDXZHOLMNV� YDQ� GH� UHVXOWDWHQ� LQFOXVLHI�
KHUKDDOUHFHSWXXU�� GH� SHUFHQWDJHV� ODJHQ� ��� D� ��� ODJHU� YRRU� LHGHUH� JURHS�� 'H� RQGHUOLQJH�
YHUKRXGLQJHQ�HQ�GH�VLJQLILFDQWH�YHUVFKLOOHQ�EOHYHQ�RYHUHLQG��
�
9HUYROJHQV� LV� SHU� GLDJQRVH� QDJHJDDQ� LQ� KRHYHUUH� WHQPLQVWH� GDJHOLMNV� (96�JHEUXLNHUV�PHHU�
FRQIRUP�(96�YRRUVFKULMYHQ��'DW�JHHIW�HHQ�EHHOG�ELM�ZHONH�GLDJQRVH�KHW�(96�PRJHOLMN�PHHU�RI�
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PLQGHU�HHQ�HIIHFW�KHHIW��'DDUELM�]LMQ�WHYHQV�RRN�RS�GLDJQRVHQLYHDX�GH�NRVWHQ�SHU�YRRUVFKULIW�
YHUJHOHNHQ�� 'H� YHUVFKLOOHQ� ]LMQ� RS� SUDNWLMNQLYHDX� JHWRHWVW�� 'H� UHVXOWDWHQ� PHW� VLJQLILFDQWH�
YHUVFKLOOHQ� WXVVHQ�ZHO� HQ� QLHW� (96�JHEUXLNHUV� ELM� DDQGRHQLQJHQ�ZDDUYRRU� GH� YHUVFKLOOHQ� LQ�
YRRUVFKULMYHQ�KHW�PHHVW�RSYDOOHQG�ZDUHQ��]LMQ�RSJHQRPHQ�LQ�WDEHO������'H�YROOHGLJH�WDEHO�LV�
RSJHQRPHQ� LQ�ELMODJH����$OOHHQ�GH����GLDJQRVHV�]LMQ�RSJHQRPHQ�ZDDUYRRU�PHHU�GDQ������
NHHU�LV�YRRUJHVFKUHYHQ�LQ�GH�RQGHU]RHNVSHULRGH�RP�RS�SUDNWLMNQLYHDX�YROGRHQGH�DDQWDOOHQ�WH�
KHEEHQ��,Q�GH�WDEHO�]LMQ�GH�SHUFHQWDJHV�(96�FRQIRUPH�YRRUVFKULIWHQ�RSJHQRPHQ�YRRU�ZHO�HQ�
QLHW� (96�JHEUXLNHUV�� %LMYRRUEHHOG� GLDUUHH� �'����� ELM� QLHW� (96�JHEUXLNHUV� LV� ���� YDQ� GH�
YRRUVFKULIWHQ� (96�FRQIRUP� HQ� ELM� (96�JHEUXLNHUV� LV� GDW� �����'H� 
�
� LQ� GH� NRORP� HUDFKWHU�
EHWHNHQW�GDW�(96�JHEUXLNHUV�VWDWLVWLVFK�VLJQLILFDQW�PHHU�YROJHQV�KHW�(96�YRRUVFKULMYHQ��+HW�
�
�
WHNHQ� LQ� GH� NRORP� DFKWHU� GH� JHPLGGHOGH� NRVWHQ� SHU� YRRUVFKULIW� ELM� KHUSHV� ]RVWHU� �6����
EHWHNHQW� GDW� (96�JHEUXLNHUV� VLJQLILFDQW� GXXUGHU� YRRUVFKULMYHQ� GDQ� QLHW� (96JHEUXLNHUV�� (HQ�

�
��WHNHQ�LQ�GH]H�NRORP�EHWHNHQW�GHUKDOYH�GDW�]LM�VLJQLILFDQW�JRHGNRSHU�YRRUVFKULMYHQ��
�
'H�WDEHO�ODDW�YHUVFKLOOHQGH�FRQFOXVLHV�WRH��
�
��� 'H�EHYLQGLQJ�GDW�KXLVDUWVHQ�GLH�KHW�(96�JHEUXLNHQ�PHHU�(96�FRQIRUP�YRRUVFKULMYHQ��LQ�
GH� ]LQ� YDQ� GLDJQRVH�PLGGHOFRPELQDWLHV� LQ� RYHUHHQVWHPPLQJ� PHW� (96�� LV� VWDWLVWLVFK�
VLJQLILFDQW� ELM� ��� YDQ� GH� ��� GLDJQRVHV�� 6RPV� LV� KHW� YHUVFKLO� DDQ]LHQOLMN�� ELMYRRUEHHOG� ELM�
GLDUUHH���������DQGHUH�QHXURWLVFKH�VWRRUQLV�������HQ�LQIHFWLH�ERYHQVWH�OXFKWZHJHQ�������
�
6OHFKWV� ELM� ppQ� DDQGRHQLQJ�� ¶KHPRUURwGHQ� �.���·� LV� KHW� RPJHNHHUGH� WH� ]LHQ�� GH� QLHW� (96�
JHEUXLNHUV� VFKULMYHQ� PHHU� FRQIRUP� (96� YRRU�� *H]LHQ� KHW� JURWH� DDQWDO� K\SRWKHVHV� GDW� LV�
JHWRHWVW������NDQ�ELM�GLW�ODDWVWH�VSUDNH�]LMQ�YDQ�WRHYDO���
�
��� (96�JHEUXLNHUV� VFKULMYHQ� ELM� ��� YDQ� GH� ��� DDQGRHQLQJHQ� VWDWLVWLVFK� VLJQLILFDQW�
JRHGNRSHU� YRRU�� 'H� YHUVFKLOOHQ� ]LMQ� DDQ]LHQOLMN� �PHHU� GDQ� ��� (XUR� SHU� YRRUVFKULIW�� ELM�
]XXUEUDQGHQ�� &23'�HPI\VHHP�� DVWPD� HQ� YHWVWRIZLVVHOLQJVVWRRUQLVVHQ�� $OOHHQ� ELM� KHUSHV�
]RVWHU�]LMQ�(96�JHEUXLNHUV�GXXUGHUH�YRRUVFKULMYHUV��
�
��� 'H� RYHUODS� LQ� GLDJQRVHV� WXVVHQ� PHHU� (96� FRQIRUP� YRRUVFKULMYHQ� HQ� JRHGNRSHU�
YRRUVFKULMYHQ� LV� RSPHUNHOLMN� JHULQJ�� $OOHHQ� ELM� GLDUUHH�� KRHVWHQ� HQ� LQIHFWLH� ERYHQVWH�
OXFKWZHJHQ� ZRUGW� ]RZHO� JRHGNRSHU� DOV� PHHU� (96� FRQIRUP� YRRUJHVFKUHYHQ� GRRU� (96�
JHEUXLNHUV�� %LM� KHUSHV� ]RVWHU� LV� ]HOIV� VSUDNH� YDQ� KHW� RPJHNHHUGH�� 0HHU� (96�FRQIRUP�
YRRUVFKULMYHQ�GRRU�(96�JHEUXLNHUV�JDDW�KLHU�VDPHQ�PHW�GXXUGHU�YRRUVFKULMYHQ��
�
'H� YUDDJ� LV� KRH� KHW� PRJHOLMN� LV� GDW� GH]H� RYHUODS� ]R� JHULQJ� LV�� (U� ]LMQ� YHUVFKLOOHQGH�
YHUNODULQJHQ� PRJHOLMN�� ,Q� VRPPLJH� JHYDOOHQ� ZLM]HQ� GH� YHUVFKLOOHQ� ZHO� LQ� GH]HOIGH� ULFKWLQJ�
PDDU� LV� KHW� NRVWHQYHUVFKLO� ZHO�� PDDU� KHW� YHUVFKLO� LQ� (96�FRQIRUP� YRRUVFKULMYHQ� �QHW�� QLHW�
VLJQLILFDQW�� 'DW� LV� ELMYRRUEHHOG� KHW� JHYDO� ELM� RWLWLV� H[WHUQD� HQ� RWLWLV�PHGLD�� (HQ� JHEUHN� DDQ�
SRZHU�LQ�GH�DQDO\VH�NDQ�KLHU�HHQ�URO�VSHOHQ��(U�ZRUGW�JHWRHWVW�RS�SUDNWLMNQLYHDX�HQ�KHW�DDQWDO�
SUDNWLMNHQ� LQ�GH� DQDO\VH� LV� EHWUHNNHOLMN� JHULQJ��*HEUHN� DDQ�SRZHU� LV� HFKWHU� JHHQ� YROGRHQGH�
YHUNODULQJ��%LMYRRUEHHOG�ELM�]XXUEUDQGHQ�HQ�ELM�K\SHUWHQVLH�LV�HU�HHQ�DDQ]LHQOLMN�NRVWHQYHUVFKLO�
PDDU�QDXZHOLMNV�HHQ�YHUVFKLO�LQ�(96�FRQIRUP�YRRUVFKULMYHQ��+LHUELM�GLHQW�UHNHQLQJ�JHKRXGHQ�
WH�ZRUGHQ�PHW�GH�VLPSHOH�GHILQLWLH�YDQ�(96�FRQIRUP�YRRUVFKULMYHQ�GLH�KLHU�JHKDQWHHUG�ZRUGW��
QO�� RI� KHW� EHWUHIIHQGH� PLGGHO� ZRUGW� JHDGYLVHHUG� ELM� GLH� GLDJQRVH� LQ� KHW� (96�� (U� LV� JHHQ�
UHNHQLQJ�JHKRXGHQ�PHW�HHQ�HYHQWXHHO�VWDSSHQSODQ��%LM�]RZHO�]XXUEUDQGHQ�DOV�ELM�K\SHUWHQVLH�
]RX� GLW� HHQ� URO� NXQQHQ� VSHOHQ�� %LM� ]XXUEUDQGHQ� GLHQHQ� YROJHQV� KHW� VWDSSHQSODQ� HHUVW�
DQWDFLGD� WH� ZRUGHQ� YRRUJHVFKUHYHQ�� LQ� WZHHGH� LQVWDQWLH� +��DQWDJRQLVWHQ� HQ� SDV� LQ� GHUGH�
LQVWDQWLH� DOV�VSUDNH� LV� YDQ� UHIOX[NODFKWHQ�NRPHQ�GH�GXUH�SURWRQSRPSUHPPHUV� LQ�EHHOG��%LM�
K\SHUWHQVLH� GLHQW� JHVWDUW� WH� ZRUGHQ� PHW� DOOHHQ� GLXUHWLFD� HQ� DOV� GDW� QLHW� ZHUNW� PHW� HHQ�
FRPELQDWLH�YDQ�GLXUHWLFD�HQ�EHWDEORNNHUV�RI�FDOFLXP�DQWDJRQLVWHQ��+HW� LV�PRJHOLMN�GDW�(96�
JHEUXLNHUV� JRHGNRSHU� YRRUVFKULMYHQ� GRRUGDW� ]LM� �PHHU� KHW� VWDSSHQSODQ� YROJHQ�� ,Q� SDUDJUDDI�
����ZRUGW�GDDUDDQ�DDQGDFKW�EHVWHHG��
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�
,Q�SDUDJUDDI�����LV�DDQGDFKW�EHVWHHG�DDQ�KHW�(96�FRQIRUP�YRRUVFKULMYHQ�RS�HHQ�YULM�JOREDDO��
QLYHDX��QO��RI�GH�'0&�LQ�RYHUHHQVWHPPLQJ�LV�PHW�KHW�(96��+LHUELM� LV�QLHW�JHNHNHQ�QDDU�KHW�
VWDSSHQSODQ��RI�KHW�DGYLHV�RP�QLHWV�YRRU�WH�VFKULMYHQ��2P�GH�ZHUNLQJ�YDQ�KHW�(96�NZDOLWDWLHI�
LQ]LFKWHOLMN�WH�PDNHQ�]LMQ�HQNHOH�FDVH�VWXGLHV�XLWJHYRHUG��,Q�GH]H�FDVH�VWXGLHV�LV�JHWUDFKW�GH�
YROJHQGH� YLHU� DVSHFWHQ� YDQ�KHW�(96� WRH� WH� OLFKWHQ��1LHW� YRRUVFKULMYHQ� YDQ�JHQHHVPLGGHOHQ��
RQQRGLJ�YRRUVFKULMYHQ�YDQ�JHQHHVPLGGHOHQ��DQWLELRWLFD���KHW�VWDSSHQSODQ�HQ�LQYORHG�YDQ�KHW�
(96�RS�QLHXZH�JHQHHVPLGGHOHQ��+LHUYRRU�LV�LQ�JHYDO�YDQ�FRQWDFWHQ�]RQGHU�YRRUVFKULIW�JHEUXLN�
JHPDDNW� YDQ� JHJHYHQV� YDQ� ��� /,1+�SUDNWLMNHQ� GLH� GHHOJHQRPHQ� KHEEHQ� DDQ� GH� �H�
1DWLRQDOH�6WXGLH��+HW�JURWH�YRRUGHHO�YDQ�GH]H�JHJHYHQV� LV�GDW�HU�RRN�GDWD�EHVFKLNEDDU�]LMQ�
YDQ�,&3&�JHFRGHHUGH�FRQWDFWHQ�ZDDUELM�GH�KXLVDUWV�QLHWV�KHHIW�YRRUJHVFKUHYHQ��WHUZLMO�YDQ�GH�
JHJHYHQV�YDQ�GH�RYHULJH�SUDNWLMNHQ�DOOHHQ�YRRUVFKULIWHQ�EHNHQG�]LMQ��(HQ�QDGHHO� LV�GDW�]LFK�
ELQQHQ� GH]H� JURHS� JHHQ� SUDNWLMNHQ� EHYRQGHQ� ZDDULQ� GRRU� GH� KXLVDUWVHQ� LQWHQVLHI� JHEUXLN�
JHPDDNW� ZHUG� YDQ� KHW� (96�� 9DQGDDU� GDW� YRRU� FDVH� VWXGLHV� ZDDUELM� GH� FRQWDFWHQ� ]RQGHU�
YRRUVFKULIW� PLQGHU� YDQ� EHODQJ� ]LMQ� GH]HOIGH� JHJHYHQV� ]LMQ� JHEUXLNW� DOV� LQ� SDUDJUDDI� �����
ZDDULQ�GH]H�JURHS�ZHO�YHUWHJHQZRRUGLJG�LV��
�
�
�
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������� 1LHW�RQQRGLJ�YRRUVFKULMYHQ�YDQ�JHQHHVPLGGHOHQ�
�
'H� HHUVWH� DQDO\VHV� EHWUHIIHQ� KHW� QLHW� YRRUVFKULMYHQ� YDQ� JHQHHVPLGGHOHQ� HQ� KHW� RQQRGLJ�
YRRUVFKULMYHQ� YDQ� DQWLELRWLFD�� 'H� GLDJQRVHV� LQIHFWLHV� ERYHQVWH� OXFKWZHJHQ� �5���� HQ� DFXWH�
RWLWLV� PHGLD� �+���� ]LMQ� JHVHOHFWHHUG� RP� QDDU� GH]H� DVSHFWHQ� WH� NLMNHQ�� 9RRU� GH� LQIHFWLHV�
ERYHQVWH� OXFKWZHJHQ� DGYLVHHUW� KHW� (96� GHVJHZHQVW� QHXVGUXSSHOV� RI� FRGHwQH� RP� KRHVW� WH�
RQGHUGUXNNHQ��PDDU�JHHQ�DQWLELRWLFD��$OV�(96�FRQIRUPH�KDQGHOLQJHQ�]LMQ�DDQJHPHUNW��JHHQ�
YRRUVFKULIW�� HQ� YRRUVFKULMYHQ� QHXVGUXSSHOV� RI� FRGHwQH�� 'DDUQDDVW� LV� SDUDFHWDPRO� RI� HHQ�
16$,'� WHJHQ� �KRRIG�SLMQ� GLH� QDDVW� GH]H� OXFKWZHJLQIHFWLH� RS� NDQ� WUHGHQ� RRN� DOV� FRUUHFW�
DDQJHPHUNW��9RRU�RWLWLV�H[WHUQD�JHOGW�KHW]HOIGH��PHW�ZHJODWLQJ�YDQ�GH�FRGHwQH��$DQJH]LHQ�HU�
ZHO� HHQ� DQWLELRWLFDEHOHLG� EHVWDDW� YRRU� NLQGHUHQ� RQGHU� GH� ��PDDQGHQ� ]LMQ� GH]H� XLWJHVORWHQ�
YDQ�GH�DQDO\VHV��*HNHNHQ�LV�QDDU�KHW�YHUVFKLO�WXVVHQ�(96�JHEUXLNHUV�HQ�QLHW�(96�JHEUXLNHUV�
LQ�KHW�SHUFHQWDJH�'0&�FRQIRUP�KHW�(96�HQ�GDDUQDDVW�QDDU�KHW�SHUFHQWDJH�FRQWDFWHQ�]RQGHU�
YRRUVFKULIW�HQ�KHW�SHUFHQWDJH�YRRUJHVFKUHYHQ�DQWLELRWLFD��
�
9RRU�EHLGH�DDQGRHQLQJHQ�ZHUG�LQ�GH�DQDO\VHV�YDQ�SDUDJUDDI�����JHYRQGHQ�GDW�HU�GRRU�(96�
JHEXLNHUV� VLJQLILFDQW� JRHGNRSHU�ZHUG� YRRUJHVFKUHYHQ� HQ� YRRU� LQIHFWLH� ERYHQVWH� OXFKWZHJHQ�
RRN�GDW�HU�PHHU�(96�FRQIRUPH�'0&V�ZHUGHQ�JHYRQGHQ��+LHUELM�ZDUHQ�HFKWHU�JHHQ�FRQWDFWHQ�
]RQGHU� YRRUVFKULIWHQ� RSJHQRPHQ�� ZDW� LQ� GH]H� FDVH�VWXG\� ZHO� KHW� JHYDO� LV�� 'H� UHVXOWDWHQ�
OLJJHQ� YRRU� EHLGH� DDQGRHQLQJHQ� LQ� GH� OLMQ� YDQ� GH� HHUGHU� JHSUHVHQWHHUGH� UHVXOWDWHQ�� 'H�
JHPLGGHOGH� SHUFHQWDJHV� (96�FRQIRUP� YRRUVFKULMYHQ� HQ� FRQWDFWHQ� ]RQGHU� YRRUVFKULIW� OLJJHQ�
YRRU�(96�JHEUXLNHUV�LHWV�KRJHU�GDQ�YRRU�QLHW�(96�JHEUXLNHUV��'H]H�YHUVFKLOOHQ�]LMQ�KLHU�HFKWHU�
QLHW�VLJQLILFDQW��WDEHO��������'LW�NDQ�KHW�JHYROJ�]LMQ�YDQ�KHW�JURWH�SHUFHQWDJH�FRQWDFWHQ�]RQGHU�
YRRUVFKULIW�HQ�KHW�RQWEUHNHQ�YDQ�LQWHQVLHYH�(96�JHEUXLNHUV��
�
�
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������� 1LHXZH�JHQHHVPLGGHOHQ�
�
5RIHFR[LE� LV� HHQ� QLHXZH�16$,'�GLH� JHwQGLFHHUG� LV� YRRU� DFXWH� SLMQ� �$����� DUWURVH� �/���� HQ�
UHXPDWRwGH�DUWULWLV��/�����'H]H�DDQGRHQLQJHQ�NRPHQ�YRRU�LQ�KHW�(96��PDDU�KLHUYRRU�ZRUGW�LQ�
JHHQ� YDQ� GH� JHYDOOHQ� URIHFR[LE� JHDGYLVHHUG�� (96�JHEUXLN� OHLGW� GHUKDOYH� QLHW� WRW� KHW�
YRRUVFKULMYHQ� YDQ� URIHFR[LE�� 7RFK� ZRUGW� GLW� PLGGHO� ELM� GH]H� DDQGRHQLQJHQ� UHJHOPDWLJ�
YRRUJHVFKUHYHQ� LQ� GH� KXLVDUWVHQSUDNWLMN� HQ� LV� KHW� JHEUXLN� VWHUN� JHJURHLG� �9DQ� 'LMN� H�D���
������� =LMQ� GLW� YRRUDO� GH� QLHW� (96�JHEUXLNHUV"� 0HW� DQGHUH� ZRRUGHQ�� PDDNW� KHW� (96�
KXLVDUWVHQ� PLQGHU� JHYRHOLJ� YRRU� PDUNHWLQJ� YDQ� QLHXZH� JHQHHVPLGGHOHQ� GRRU� GH�
IDUPDFHXWLVFKH�LQGXVWULH"�
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2S�WZHH�PDQLHUHQ�LV�JHNHNHQ�QDDU�GH�LQYORHG�YDQ�KHW�(96�RS�KHW�YRRUVFKULMYHQ�YDQ�QLHXZH�
JHQHHVPLGGHOHQ�� ZRUGW� URIHFR[LE� ELM� ERYHQVWDDQGH� DDQGRHQLQJHQ� PLQGHU� YRRUJHVFKUHYHQ�
GRRU�KXLVDUWVHQ�GLH�KHW�(96�JHEUXLNHQ"�+LHUYRRU�LV�JHEUXLN�JHPDDNW�YDQ�JHJHYHQV�YDQ�/,1+�
SUDNWLMNHQ� GLH� GHHOQDPHQ� DDQ� GH� �H� 1DWLRQDOH� 6WXGLH�� $OV� WZHHGH� LV� JHNHNHQ� QDDU� KHW�
DDQGHHO� URIHFR[LE� LQ�YRRUJHVFKUHYHQ�16$,'V�ELM� JHEUXLNHUV�YDQ�KHW�(96�HQ�QLHW�JHEUXLNHUV��
+LHUELM� LV� LQ�GH� WLMG�JHNHNHQ�RYHU�GH� MDUHQ������������HQ�������'H�ZHUNHOLMNH� LQWURGXFWLH�
YDQ�URIHFR[LE�LQ�1HGHUODQG�ZDV�YRRUMDDU��������
�
(U�LV�JHHQ�VLJQLILFDQW�YHUVFKLO�LQ�YRRUVFKULMYHQ�YDQ�URIHFR[LE�WXVVHQ�GH�JHEUXLNHUV�YDQ�KHW�(96�
HQ� GH� QLHW�JHEUXLNHUV� YRRU� GH� GULH� HHUGHU� JHQRHPGH� DDQGRHQLQJHQ�� 2SYDOOHQG� LV� ZHO� GDW�
KXLVDUWVHQ� GLH� KHW� (96� GDJHOLMNV� JHEUXLNHQ� JHPLGGHOG� LQ� ����� YDQ� GH� JHYDOOHQ� URIHFR[LE�
YRRUVFKULMYHQ� WHJHQ� ����� ELM� QLHW� (96�JHEUXLNHUV� �SHULRGH� ������������ +HW� YHUVFKLO� LV�
HFKWHU� QLHW� VLJQLILFDQW� �S��������ZDW�ZLMVW� RS� HHQ� JURWH� YDULDWLH� WXVVHQ� SUDNWLMNHQ� LQ� EHLGH�
JURHSHQ��
�
1DDVW�GH�FURVV�VHFWLRQHOH�DQDO\VHV� LV�RRN�JHNHNHQ�KRH�KHW�JHEUXLN�YDQ�URIHFR[LE�]LFK� LQ�GH�
WLMG�KHHIW�RQWZLNNHOG��)LJXXU�����ODDW�]LHQ�KRH�KHW�YRRUVFKULMYHQ�YDQ�URIHFR[LE�DOV�16$,'��LQ�
GH�WLMG�LV�WRHJHQRPHQ��9RRU�GH��LQWHQVLHI��(96�JHEUXLNHUV�HQ�GH�QLHW�(96�JHEUXLNHUV�JDDQ�GH�
WUHQGV� LQ�GH� WLMG�JHOLMN�RS��*HEUXLN�YDQ�KHW�(96� OLMNW�JHHQ�UHPPHQGH�ZHUNLQJ� WH�KHEEHQ�RS�
YRRUVFKULMYHQ�YDQ�GLW�QLHXZH�JHQHHVPLGGHO��1D�VWDWLVWLVFK�WRHWVHQ�EOHNHQ�HU� LQGHUGDDG�JHHQ�
VLJQLILFDQWH�YHUVFKLOOHQ�WH�]LMQ�WXVVHQ�GH�YHUVFKLOOHQGH�JURHSHQ�KXLVDUWVHQ��
��
�
)LJXXU������$DQGHHO�URIHFR[LE�LQ�YRRUJHVFKUHYHQ�16$,'V�SHU�NZDUWDDO�����������
�
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������6WDSSHQSODQ�
�
'H� DDQGRHQLQJHQ� ]XXUEUDQGHQ� �'����� K\SHUWHQVLH� �.���� HQ� DVWPD� �5���� GLH� LQ� GH]H�
SDUDJUDDI� DDQ� ERG� NRPHQ� KHEEHQ� DOOHQ� HHQ� GXLGHOLMN� PHGLFDPHQWHXV� VWDSSHQSODQ� LQ� KHW�
(96��,Q�GH�WDEHO�LQ�SDUDJUDDI�����EOHHN�GDW�GH�JHEUXLNHUV�YDQ�KHW�(96�HQ�GH�QLHW�JHEUXLNHUV�
QLHW� VLJQLILFDQW� YHUVFKLOGHQ� LQ� KHW� SHUFHQWDJH� (96�FRQIRUPH� '0&V� �PLGGHOHQ� GLH� ELM� GH�
EHWUHIIHQGH�GLDJQRVH�ZRUGHQ�JHDGYLVHHUG�DOV�SHUFHQWDJH�YDQ�KHW� WRWDDO� DDQWDO�YRRUVFKULIWHQ�
YRRU�GLH�GLDJQRVH���'DDUELM�ZHUG�HFKWHU�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�KHW�VWDSSHQSODQ��WHUZLMO�
GLW�WRFK�HHQ�NZDOLWHLWVDVSHFW�LV�YDQ�KHW�(96�ZDDU�DDQGDFKW�DDQ�EHVWHHG�GLHQW�WH�ZRUGHQ��:HO�
EOHNHQ�(96�JHEUXLNHUV� JRHGNRSHU� YRRU� WH� VFKULMYHQ��ZDW�KHW� JHYROJ� NDQ� ]LMQ�YDQ�KHW� DO� GDQ�
QLHW� YROJHQ� YDQ� KHW� VWDSSHQSODQ�� %LM� ]XXUEUDQGHQ� NXQQHQ� GH� YHUVFKLOOHQ� LQ� NRVWHQ�
ELMYRRUEHHOG�JHYROJ�]LMQ�YDQ�KHW�PHHU�RI�PLQGHU�YRRUVFKULMYHQ�YDQ�GXUH�SURWRQSRPSUHPPHUV��
,Q� KHW� (96� ZRUGW� KHW� YRRUVFKULMYHQ� YDQ� SURWRQSRPSUHPPHUV� DOV� ODDWVWH� RSWLH� LQ� KHW�
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VWDSSHQSODQ� JHJHYHQ�� QD� HHUVW� HHQ� DQWDFLGXP� RI� +��UHFHSWRUDQWDJRQLVW� WH� KHEEHQ��
JHSUREHHUG��0RFKW�KHW�]R�]LMQ�GDW�(96�JHEUXLNHUV�PHHU�KHW�VWDSSHQSODQ�YROJHQ�GDQ�QLHW�(96�
JHEUXLNHUV�GDQ�NDQ�GLW�OHLGHQ�WRW�HHQ�ODJHU�SHUFHQWDJH�YRRUJHVFKUHYHQ�SURWRQSRPSUHPPHUV��
ZDDUGRRU� GH� NRVWHQ� ELM� GH� JURHS� (96�JHEUXLNHUV� ODJHU� � ]XOOHQ� ]LMQ�� (U� NRPHQ� LQ� GH]H�
SDUDJUDDI�GXV�WZHH�YUDJHQ�DDQ�ERG��6FKULMYHQ�JHEUXLNHUV�YDQ�KHW�(96�PHHU�YRRU�YROJHQV�KHW�
VWDSSHQSODQ�GDQ�QLHW�JHEUXLNHUV"�(Q�YHUNODDUW�GLW�KHW�YHUVFKLO�LQ�NRVWHQ"��
�
2PGDW� JHNHNHQ� ZRUGW� QDDU� PHGLFDPHQWHX]H� YRRUVFKULIWHQ� XLW� GH� VWDSSHQSODQQHQ� HQ� QLHW�
QDDU�FRQWDFWHQ�]RQGHU�YRRUVFKULIW�LV�JHEUXLN�JHPDDNW�YDQ�GH]HOIGH�JHJHYHQV�DOV�LQ�SDUDJUDDI�
�����GXV�QLHW�DOOHHQ�JHJHYHQV�YDQ�GH��H�1DWLRQDOH�6WXGLH��+LHUGRRU�]LMQ�JHJHYHQV�YDQ�PHHU�
SUDNWLMNHQ�EHVFKLNEDDU��
�
'����]XXUEUDQGHQ�
,Q� KHW� (96� ZRUGHQ� GULH� WKHUDSLHVFKHPDCV� JHJHYHQ� YRRU� GH� GLDJQRVH� 
]XXUEUDQGHQ
���
DVSHFLILHNH�PDDJNODFKWHQ��XOFXVNODFKWHQ�HQ�UHIOX[NODFKWHQ��+HW�ZDV� LQ�GH�EHVFKLNEDUH�GDWD�
QLHW�PRJHOLMN�GLW�RQGHUVFKHLG�WH�PDNHQ��9DQGDDU�GDW�HHQ�CRYHUDOO�VWDSSHQSODQC�VDPHQJHVWHOG�
LV�RS�JURQG�YDQ�GH�JHJHYHQ�VWDSSHQSODQQHQ���
�
=RZHO�ELM�DVSHFLILHNH�NODFKWHQ�DOV�UHIOX[NODFKWHQ�ZRUGW�DOV�HHUVWH�HHQ�DQWDFLGXP�JHDGYLVHHUG��
'H�WZHHGH�VWDS�ELM�DVSHFLILHNH�NODFKWHQ�EHWUHIW�HHQ�SURNLQHWLFXP�HQ�GH�GHUGH�VWDS�HHQ�+��
UHFHSWRUDQWDJRQLVW��9RRU�UHIOX[NODFKWHQ�LV�HHQ�+��UHFHSWRUDQDWJRQLVW�GH�WZHHGH�VWDS�HQ�YRRU�
XOFXVNODFWHQ� GH� HHUVWH� HQ� HQLJH�� 6WDS� �� ELM� UHIOX[NODFKWHQ� LV� HHQ� GXEEHOH� GRVHULQJ� +��
UHFHSWRUDQWDJRQLVW�RI�HHQ�SURWRQSRPSUHPPHU���
1D� YHUJHOLMNLQJ� YDQ� GH� ERYHQJHQRHPGH� VFKHPDCV� LV� KHW� YROJHQGH� VWDSSHQSODQQHQ�
JHGHVWLOOHHUG��
��VWDS����DQWDFLGXP�
��VWDS����SURNLQHWLFXP�
��VWDS����+��UHFHSWRUDQDWJRQLVW�
��VWDS����SURWRQSRPSUHPPHU�
2SJHPHUNW� GLHQW� WH� ZRUGHQ� GDW� KHW� SURNLQHWLFXP� QDDU� YHUZDFKWLQJ� UHODWLHI� ZHLQLJ�
YRRUJHVFKUHYHQ�]DO�ZRUGHQ��DDQJH]LHQ�GLW�PLGGHO�VOHFKWV�ELM���YDULDQW�ZRUGW��KHW]HOIGH�JHOGW�
YRRU�SURWRQSRPSUHPPHUV���
�
,Q� WDEHO�����]LMQ�GH�UHVXOWDWHQ�ZHHUJHJHYHQ��'H�KXLVDUWVHQ�GLH�JHEUXLN�PDNHQ�YDQ�KHW�(96�
VFKULMYHQ�PHHU�DQWDFLGD�YRRU�HQ�PLQGHU�SURWRQSRPSUHPPHUV�GDQ�KXLVDUWVHQ�GLH�KHW�(96�QLHW�
JHEUXLNHQ��9RRUDO��SURWRQSRPSUHPPHUV�]LMQ�GXUH�JHQHHVPLGGHOHQ��GLW�YHUNODDUW�GH�YHUVFKLOOHQ�
LQ�JHPLGGHOGH�NRVWHQ�LQ�WDEHO������
�
�
7DEHO������ 9RRUVFKULIWHQ�ELM�]XXUEUDQGHQ�YROJHQV�KHW�(96�HQ�NRVWHQ�XLWJHVSOLWVW�QDDU�VWDSSHQ�
� � � XLW�KHW�VWDSSHQSODQ��(96�JHEUXLNHUV�YHUVXV��WHQPLQVWH��GDJHOLMNV�(96�JHEUXLNHUV�
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.����K\SHUWHQVLH�
+HW�VWDSSHQSODQ�YRRU�K\SHUWHQVLH�LV�JHFRPSOLFHHUGHU�GDQ�YRRU�]XXUEUDQGHQ��'LW�KHHIW�YRRUDO�
WH� PDNHQ� PHW� FRPRUELGLWHLW�� =RQGHU� FRPRUELGLWHLW� EHVWDDW� GH� HHUVWH� VWDS� XLW� HHQ�
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WKLD]LGHGLXUHWLFXP��GH�WZHHGH�XLW�HHQ�EHWDEORNNHU�HYW��DDQJHYXOG�PHW�HHQ�FDOFLXPDQWDJRQLVW��
9RRU�PHQVHQ�PHW�FRURQDLU� OLMGHQ�ELMYRRUEHHOG� LV� VWDS���HHQ�EHWDEORNNHU�ZDDUDDQ� LQ�VWDS���
HHQ�GLXUHWLFXP�NDQ�ZRUGHQ�WRHJHYRHJG�HQ�YRRU�PHQVHQ�PHW�GLDEHWHV�PHOOLWXV�LV�VWDS���HHQ�
$&(�UHPPHU�LQ�SODDWV�YDQ�HHQ�EHWDEORNNHU��8LWHLQGHOLMN�KHEEHQ�LV�KHW�VWDSSHQSODQ�DOV�YROJW�
JHRUGHQG��
��VWDS���WKLD]LGHGLXUHWFXP�
��VWDS���EHWDEORNNHU��HYW��PHW�FDOFLXPDQWDJRQLVW��
��VWDS����$&(�UHPPHU�
'H�PLGGHOHQ� XLW� VWDS��� HQ� �� GLHQHQ� LQ� YULMZHO� DOOH� JHYDOOHQ� WH�ZRUGHQ� WRHJHYRHJG� DDQ� GH�
GLXUHWLFD��9RRUDI�NDQ�JHVWHOG�ZRUGHQ�GDW�GLXUHWLFD�GHUKDOYH�GH�JURRWVWH�JURHS�YRRUJHVFKUHYHQ�
PLGGHOHQ� ]RXGHQ� PRHWHQ� ]LMQ� DOV� YROJHQV� KHW� (96� ]RX� ZRUGHQ� YRRUJHVFKUHYHQ�� 2YHU� GH�
JHKHOH�OLQLH�]RX�RS�JURQG�KLHUYDQ�HHQ�DDQGHHO�GLXUHWLFD�YHUZDFKW�ZRUGHQ�GDW�HYHQ�PLQVWHQV�
HYHQ�JURRW�LV�DOV�GH�EHWDEORNNHUV�HQ�$&(�UHPPHUV�VDPHQ��
�
�
7DEHO������ 9RRUVFKULIWHQ�ELM�K\SHUWHQVLH�YROJHQV�KHW�(96�HQ�NRVWHQ�XLWJHVSOLWVW�QDDU�VWDSSHQ�
� � � XLW�KHW�VWDSSHQSODQ��QLHW�(96�JHEUXLNHUV�YHUVXV��WHQPLQVWH��GDJHOLMNV�(96��
� � � JHEUXLNHUV��
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8LW� WDEHO� ���� ZRUGW� GXLGHOLMN� GDW� HU� ZHLQLJ� YHUVFKLOOHQ� ]LMQ� LQ� GH�PDWH� ZDDULQ� YROJHQV� GH�
VWDSSHQ� YDQ� KHW� (96� ZRUGW� YRRUJHVFKUHYHQ�� 'H� VLJQLILFDQWH� YHUVFKLOOHQ� LQ� NRVWHQ� GLH� LQ�
SDUDJUDDI�����]LMQ�JHYRQGHQ�]LMQ�KLHUXLW�GXV�QLHW�WH�YHUNODUHQ��8LW�GH�WDEHO�EOLMNW�GDW�GH�QLHW�
(96�JHEUXLNHUV� RYHU� JHKHOH� OLMQ� NLH]HQ� YRRU� GXXUGHUH� YDULDQWHQ� GDQ�ZHO� KRJHUH� GRVHULQJHQ�
YDQ�JHQHHVPLGGHOHQ�GDQ�(96�JHEUXLNHUV��:DW�HFKWHU�ZHO�RSYDOOHQG�LV��LV�KHW�ODJH�SHUFHQWDJH�
GLXUHWLFD� LQ�EHLGH�JURHSHQ��%LM�KHW�KRJH�SHUFHQWDJH�PLGGHOHQ� LQ�VWDS���GLHQW�RSJHPHUNW� WH�
ZRUGHQ� GDW� KHW� WRHYRHJHQ� YDQ� HHQ� FDOFLXPDQWDJRQLVW� LQ� RQ]H� GDWD� DOV� WZHH� YRRUVFKULIWHQ�
ZRUGW�JHWHOG��'H�SDWLsQW�NULMJW�QX�LPPHUV�WZHH�JHQHHVPLGGHOHQ�YRRUJHVFKUHYHQ��RRN�DO�LV�KHW�
YRRU���DDQGRHQLQJ���'LW�QHHPW�QLHW�ZHJ�GDW�HU�HHQ�RSYDOOHQG�ODDJ�SHUFHQWDJH�GLXUHWLFD�ZRUGW�
YRRUJHVFKUHYHQ��
�
5����DVWPD�
+HW�VWDSSHQSODQ�YRRU�DVWPD�EHJLQW�PHW�HHQ�EHWD���V\PSDWLFRPLPHWLFXP��]RDOV�VDOEXWDPRO��
RI�LSUDWURSLXPEURPLGH��'H�WZHHGH�VWDS�HQ�GHUGH�VWDS�EHVWDDQ�XLW�LQKDODWLHFRUWLFRVWHURwGHQ�RI�
FURPRJOLFLQH]XXU�� PHW� YHUVFKLOOHQGH� GRVHULQJ�� 'LW� ODDWVWH� LV� LQ� RQ]H� GDWD� KHODDV� QLHW� WH�
DFKWHUKDOHQ�JHZHHVW��RPGDW�JHNHNHQ�LV�QDDU�GH�$7&�FRGH��GH]H�FRGH�JHHIW�GH�ZHUN]DPH�VWRI�
PDDU�QLHW�GH�GRVHULQJ�ZHHU��9DQGDDU�GDW�VWDS���HQ���]LMQ�VDPHQJHYRHJG��,Q�VWDS���ZRUGHQ�
RUDOH� FRUWLFRVWHURwGHQ� JHQRHPG�� 'H]H� ZDUHQ� LQ� GH� GDWD� ZHO� WH� RQGHUVFKHLGHQ� YDQ� GH�
LQKDODWLHFRUWLFRVWHURwGHQ��
��VWDS���EHWD���V\PSDWLFRPHWLFXP�RI�LSUDWURSLXPEURPLGH�
��VWDS������LQKDODWLHFRUWLFRVWHURwGH�RI�FURPRJOLFLQH]XXU�
��VWDS����RUDDO�FRUWLFRVWHURwGH�
�
�
�
�
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(YHQDOV�ELM�K\SHUWHQVLH�LV�HU�ZHLQLJ�YHUVFKLO�WXVVHQ�ZHO�HQ�QLHW�(96�JHEUXLNHUV�ZDW�EHWUHIW�GH�
PDWH� YDQ� RSYROJHQ� YDQ� KHW� VWDSSHQSODQ�� :HO� EOLMNHQ� QLHW� (96�JHEUXLNHUV� YRRU� GXXUGHUH�
YDULDQWHQ�YDQ�JHQHHVPLGGHOHQ�WH�KHEEHQ�JHNR]HQ��]RZHO�FRQIRUP�DOV�QLHW�FRQIRUP�KHW�(96��
*HWUDFKW� LV� RP� WH� DFKWHUKDOHQ� ZDW� KHW� JURWH� YHUVFKLO� ELM� QLHW� FRQIRUPH� YRRUVFKULIWHQ� ]RX�
NXQQHQ� ]LMQ�� 'DDUELM� LV� ELMYRRUEHHOG� JHGDFKW� DDQ� KHW� YRRUVFKULMYHQ� YDQ� DQWLELRWLFD�� 'H�
YRRUJHVFKUHYHQ�PLGGHOHQ�ZDUHQ�� ]RDOV� HHUGHU� LQ�GLW�KRRIGVWXN� DDQJHJHYHQ��JHJURHSHHUG�RS�
$7&��� QLYHDX�� (U� ]LMQ� JHHQ� JURHSHQ� DDQ� WH� ZLM]HQ�ZDDUXLW� QLHW� (96�JHEUXLNHUV� EHGXLGHQG�
PHHU� YRRUVFKUHYHQ�� =LM� KHEEHQ� ELQQHQ� GLH� JURHSHQ� ZHO� YRRU� GXXUGHUH� JHQHHVPLGGHOHQ� RI�
KRJHUH�GRVHULQJHQ�JHNR]HQ��
�
�

���� 6DPHQYDWWLQJ�HQ�FRQFOXVLH�
�
8LW� GH� UHVXOWDWHQ� GLH� LQ� GLW� KRRIGVWXN� ]LMQ� JHSUHVHQWHHUG� EOLMNW� GDW� HU� YHUVFKLOOHQ� LQ�
YRRUVFKULMYHQ�]LMQ�WXVVHQ�KXLVDUWVHQ�GLH�KHW�(96�ZHO�JHEUXLNHQ�HQ�KXLVDUWVHQ�GLH�KHW�(96�QLHW�
JHEUXLNHQ��'H]H�YHUVFKLOOHQ�NXQQHQ�JHYROJ�]LMQ�YDQ�JHEUXLN�YDQ�KHW�(96��PDDU�YDQZHJH�KHW�
RQWEUHNHQ�YDQ�YROGRHQGH�JHJHYHQV�PHW�EHWUHNNLQJ�WRW�KHW�YRRUVFKULMIJHGUDJ�YRRUGDW�KHW�(96�
ZDV�LQJHYRHUG��LV�GH]H�FRQFOXVLH�QLHW�KDUG�WH�PDNHQ��$DQ�GH�DQGHUH�NDQW�LV�HU�HHQ�SXQW�GDW�
KHW� LGHH�RQGHUVWHXQW�GDW�PHHU� FRQIRUP�GH�VWDQGDDUGHQ�YRRUVFKULMYHQ�JHYROJ� LV� YDQ�JHEUXLN�
YDQ�KHW�(96��,Q�GLW�UDSSRUW�]LMQ�YHUVFKLOOHQ�JHYRQGHQ�LQ�GH�PDWH�YDQ�(96�JHEUXLN�WXVVHQ�GH�
GLYHUVH�+,6�HQ��'LW�GXLGW�HURS�GDW�HHUGHU�KHW�+,6�HQ�GH�ZHUNEDDUKHLG�YDQ�KHW�(96�ELQQHQ�GLW�
+,6�� EHSDOHQG� ]LMQ� YRRU� (96�JHEUXLN� GDQ� HYHQWXHOH� YRRUNHXU� YDQ� KXLVDUWVHQ� YRRU�
YRRUVFKULMYHQ� YROJHQV� GH� 1+*�VWDQGDDUGHQ�� +HW� KRJHUH� SHUFHQWDJH� (96�FRQIRUP�
YRRUVFKULMYHQ� OLMNW�GDDURP�QLHW�WH�]LMQ�YHURRU]DDNW�GRRU�GDW�(96�JHEUXLNHUV�YRRUGLHQ�DO�PHHU�
DDQKDQJHU�ZDUHQ�YDQ�GH�VWDQGDDUGHQ��'H�PHHVW�SODXVLEHOH�YHUNODULQJ�GLH�RYHUEOLMIW�YRRU�GLW�
IHQRPHHQ�LV�GDW�PHHU�FRQIRUP�GH�VWDQGDDUGHQ�YRRUVFKULMYHQ�JHYROJ�LV�YDQ�(96�JHEUXLN��
�
,Q� GH� DQDO\VHV� ]LMQ� WHONHQV� WZHH� JURHSHQ� KXLVDUWVHQ� YHUJHOHNHQ�� KXLVDUWVHQ� GLH� WHQPLQVWH�
GDJHOLMNV� KHW� (96� JHEUXLNHQ� HQ� KXLVDUWVHQ� GLH� KHW� (96� QLHW� JHEUXLNHQ�� 2S� YHUVFKLOOHQGH�
PDQLHUHQ�LV�JHNHNHQ�QDDU�GH�PDWH�ZDDULQ�GH�GLDJQRVH�PLGGHO�FRPELQDWLHV��'0&V��FRQIRUP�
KHW� (96� ]LMQ�� 2YHUDOO� EOHNHQ� KXLVDUWVHQ� GLH� KHW� (96� GDJHOLMNV� JHEUXLNHQ� LQ� ���� YDQ� GH�
DDQGRHQLQJHQ� ZDDUYRRU� HHQ� (96� DGYLHV� DDQZH]LJ� LV� HHQ� '0&� JHNR]HQ� WH� KHEEHQ� GLH�
FRQIRUP�KHW�(96�LV��WHJHQ�����RQGHU�QLHW�(96�JHEUXLNHUV��S��������+LHUELM�ZDV�HFKWHU�JHHQ�
UHNHQLQJ�JHKRXGHQ�PHW�RYHUVODDQ�YDQ�HYHQWXHOH�VWDSSHQ�LQ�GH�JHDGYLVHHUGH�RSERXZ�YDQ�KHW�
YRRUVFKULMYHQ�� YRRU� ]XXUEUDQGHQ� LV� GH� HHUVWH� VWDS� HHQ� DQWDFLGXP� SDV� GH� GHUGH� VWDS� ELM�
DDQZH]LJKHLG� UHIOX[NODFKWHQ� HHQ� SURWRQSRPSUHPPHU�� ,Q� GH� DQDO\VHV� LV� GXV� HHQ� UXLPH�
LQWHUSUHWDWLH�YDQ�(96�FRQIRUP�YRRUVFKULMYHQ�JHKDQWHHUG��
�
%LM�KHW�XLWVSOLWVHQ�YDQ�GH�'0&V�QDDU�GLDJQRVH�EOHHN�GDW�KXLVDUWVHQ�GLH�WHQPLQVWH��GDJHOLMNV�
KHW�(96�JHEUXLNHQ�ELM����YDQ�GH����DDQGRHQLQJHQ�VWDWLVWLVFK�VLJQLILFDQW�YDNHU�YROJHQV�KHW�



������� ���
	 � �� ��������� � ��������������� ����� ��������� 	 � �"! ����#%$�&�&�' ) .

(96� YRRUVFKUHYHQ� GDQ� GH� QLHW�JHEUXLNHUV�� RPJHNHHUG�ZDV� GDW� ELM� �� DDQGRHQLQJ� KHW� JHYDO��
7HYHQV� EOHNHQ� GH� JHPLGGHOGH� NRVWHQ� SHU� YRRUVFKULIW� ELM� ��� DDQGRHQLQJHQ� VLJQLILFDQW�
JRHGNRSHU� ELM� GH� (96�JHEUXLNHUV�� WHJHQRYHU� �� DDQGRHQLQJ� ELM� GH� QLHW�JHEUXLNHUV�� %LM� GULH�
DDQGRHQLQJHQ� RYHUODSWHQ� PHHU� FRQIRUP� (96� HQ� JRHGNRSHU� YRRUVFKULMYHQ� HONDDU�� %LM� ��
DDQGRHQLQJ�EOHHN�GH]H�UHODWLH�MXLVW�WHJHQRYHUJHVWHOG���
�
%LM� HHQ� NODFKW� DOV� ]XXUEUDQGHQ�� DO� HHUGHU� DDQJHKDDOG�� NDQ� MXLVW� KHW� YROJHQ� YDQ� KHW�
VWDSSHQSODQ�ELMGUDJHQ�DDQ�ODJHUH�NRVWHQ��(U�ZHUG�ELM�GH]H�DDQGRHQLQJ�JHHQ�YHUVFKLO�LQ�(96�
FRQIRUPH�'0&V�WXVVHQ�GH�JURHSHQ�KXLVDUWVHQ�JHYRQGHQ��PDDU�KHW� LGHH�EHVWRQG�GDW�]LM�ZHO�
YHUVFKLOOHQ� ]RXGHQ� ODWHQ� ]LHQ� ZDQQHHU� UHNHQLQJ� ZHUG� JHKRXGHQ� PHW� KHW� VWDSSHQSODQ�� 'LW�
EOHHN�LQGHUGDDG�KHW�JHYDO��(96�JHEUXLNHUV�VFKUHYHQ�EHGXLGHQG�PLQGHU�SURWRQSRPSUHPPHUV�
YRRU��GH�ODDWVWH�VWDS�ELM�UHIOX[NODFKWHQ��'H]H�SURWRQSRPSUHPPHUV�]LMQ�GXUH�JHQHHVPLGGHOHQ�
HQ� YHUNODDUGHQ� GDDUPHH� KHW� YHUVFKLO� LQ� NRVWHQ�� 1DDU� DDQOHLGLQJ� YDQ� GH� VLJQLILFDQWH�
YHUVFKLOOHQ� LQ� NRVWHQ� ZHUGHQ� JHOLMNVRRUWLJH� DQDO\VHV� JHGDDQ� YRRU� GH� DDQGRHQLQJHQ�
K\SHUWHQVLH�HQ�DVWPD��PDDU�GDDUELM�ZHUGHQ�JHHQ�YHUVFKLOOHQ� LQ�YROJHQ�YDQ�KHW�VWDSSHQSODQ�
WXVVHQ� GH� ZHO� HQ� QLHW� (96�JHEUXLNHUV� JHYRQGHQ�� (U� EOHNHQ� JHHQ� YHUVFKLOOHQ� LQ� JHNR]HQ�
JHQHHVPLGGHOHQJURHSHQ�WH�]LMQ��RRN�QLHW�YRRU�QLHW�(96�FRQIRUPH�'0&V��:HO�EOHNHQ�QLHW�(96�
JHEUXLNHUV�GXXUGHUH�YDULDQWHQ�YDQ�JHQHHVPLGGHOHQ�XLW�GH]H�JURHSHQ�WH�NLH]HQ��
�
$OV� DDQYXOOLQJ� RS� GH� '0&V� LV� JHNHNHQ� QDDU� RWLWLV� H[WHUQD� HQ� LQIHFWLHV� YDQ� GH� ERYHQVWH�
OXFKWZHJHQ��'LW�]LMQ�DDQGRHQLQJHQ�ZDDUYRRU�DOV�HHUVWH�VWDS�ZRUGW�JHDGYLVHHUG�QLHWV�YRRU�WH�
VFKULMYHQ�� (96�JHEUXLNHUV� KDGGHQ� ELM� GH]H� DDQGRHQLQJHQ� LHWV�PHHU� FRQWDFWHQ� JHUHJLVWUHHUG�
]RQGHU� YRRUVFKULIW��PDDU� GH]H� YHUVFKLOOHQ�ZDUHQ� QLHW� VLJQLILFDQW��+LHUELM� GLHQW� RSJHPHUNW� WH�
ZRUGHQ� GDW� YRRU� VOHFKWV� GH� KHOIW� YDQ� GH� SUDNWLMNHQ� �GLH� GHHOJHQRPHQ� KHEEHQ� DDQ� GH� �H�
1DWLRQDOH� 6WXGLH�� LQ� RQ]H� DQDO\VHV� JHJHYHQV� DDQZH]LJ� RYHU� FRQWDFWHQ� ]RQGHU� YRRUVFKULIW��
ZDDUGRRU�GH�SRZHU�YDQ�GH�DQDO\VHV�PLQGHU�ZDV��
�
2YHUDOO� NDQ� JHFRQFOXGHHUG�ZRUGHQ� GDW� KXLVDUWVHQ� GLH� KHW� (96�JHEUXLNHQ� RRN�PHHU� YROJHQV�
KHW�(96�YRRUVFKULMYHQ��=RDOV�LQ�GH�HHUVWH�DOLQHD�LQ�GH�SDUDJUDDI� LV�RSJHPHUNW�NDQ�GLW�HFKWHU�
QLHW� RQRPVWRWHOLMN� DDQ� KHW� (96� ZRUGHQ� WRHJHVFKUHYHQ� YDQZHJH� KHW� RQWEUHNHQ� YDQ� HHQ�
QXOPHWLQJ�� (U� ]LMQ� HFKWHU� ZHO� GHJHOLMN� DDQZLM]LQJHQ� YRRU� KHW� EHVWDDQ� YDQ� HHQ� RRU]DNHOLMN�
YHUEDQG��
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�� .RVWHQHIIHFWHQ�YDQ�KHW�(96�LQ������
�
�
�

���� ,QOHLGLQJ�
�
,Q� GLW� KRRIGVWXN� ZRUGW� QDJHJDDQ� RI� LQ� ����� LQ� YHUJHOLMNLQJ� PHW� ����� EHVSDULQJHQ� ]LMQ�
RSJHWUHGHQ�GLH�NXQQHQ�ZRUGHQ�WRHJHVFKUHYHQ�DDQ�KHW�(96��'LW�]XOOHQ�YRRUDO�EHVSDULQJHQ�DOV�
JHYROJ� YDQ� GH� LQWURGXFWLH� YDQ� KHW� (96� ELM�0LFUR+LV�� KHW� EHODQJULMNVWH� LPSOHPHQWDWLHIHLW� LQ�
������'H�NRVWHQHIIHFWHQ�]XOOHQ�RS�GH]HOIGH�ZLM]H�ZRUGHQ�JHDQDO\VHHUG�DOV�YRRUJDDQGH�MDUHQ��
PHW� EHKXOS� YDQ� GH� IRUPXOH� ]RDOV� DIJHVSURNHQ� LQ� KHW� UDSSRUW� ¶0HHWV\VWHPDWLHN·�:ROWHUV��
����$��]LH�RRN�KRRIGVWXN�����'H�IRUPXOH�NRPW�HU�RS�QHHU�GDW�GH�RQWZLNNHOLQJ�YDQ�GH�NRVWHQ�
YDQ� JHQHHVPLGGHOHQ� LQ� ����� WHQ� RS]LFKWH� YDQ� ����� YDQ� GH� (96�JHEUXLNHUV� �¶WUHQG� (96·��
ZRUGW�YHUJHOHNHQ�PHW�GH�QLHW�(96�JHEUXLNHUV��¶WUHQG�QLHW�(96·���+HW�YHUVFKLO�WXVVHQ�GH]H�WZHH�
JURHSHQ� LV�GDQ�GH� EHVSDULQJ��5HNHQWHFKQLVFKH� GHWDLOV� ]LMQ� EHVFKUHYHQ� LQ� KHW� RQGHUVWDDQGH�
NDGHU��
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
'H�RQWZLNNHOLQJ�LQ�NRVWHQ�SHU�SDWLsQW�SHU�MDDU�LV�RSJHERXZG�XLW�����GH�RQWZLNNHOLQJ�YDQ�KHW�
DDQWDO�YRRUVFKULIWHQ�SHU�SDWLsQW�SHU� MDDU�HQ����RQWZLNNHOLQJ� LQ�GH�NRVWHQ�SHU�YRRUVFKULIW��'H�
RQWZLNNHOLQJ� YDQ� GH� DDQWDOOHQ� YRRUVFKULIWHQ� HQ� GH� NRVWHQ� SHU� YRRUVFKULIW� ]XOOHQ� DOOHUHHUVW�
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DI]RQGHUOLMN� EHNHNHQ�ZRUGHQ�� 'DDUQD�ZRUGW� GH� XLWHLQGHOLMNH� NRVWHQRQWZLNNHOLQJ� SHU� SDWLsQW�
SHU�MDDU�EHNHNHQ���
�
2P�HHQ� EHHOG� WH� NULMJHQ� YDQ� GH� RQWZLNNHOLQJHQ� GRRU� (96� JHEUXLN�ZRUGHQ� LQ�GH� ILJXUHQ� GH�
WUHQGV�LQ�DDQWDOOHQ�NRVWHQ�SHU�YRRUVFKULIW�LQ������ZHHUJHJHYHQ��
�
�

���� $DQWDO�YRRUVFKULIWHQ�SHU�SDWLsQW�
�
,Q� ILJXXU� ���� LV� GH� WUHQG� RYHU� GH� SHULRGH� ����� ZHHUJHJHYHQ�� +HW� JHPLGGHOGH� DDQWDO�
YRRUVFKULIWHQ� SHU� SDWLsQW� LQ� GH� HLJHQ� SUDNWLMN� LV� YRRU� HONH� SUDNWLMN� DOV� UHIHUHQWLH� JHQRPHQ��
$DQJH]LHQ�HHQ�WUHQG�ZRUGW�EHVFKUHYHQ�LV�KHW�ZHQVHOLMN�WH�]LHQ�KRHYHHO�KHW�YRRUVFKULMYHQ�LQ�GH�
JURHSHQ�QLHW�(96�JHEUXLNHUV��ZHO�(96�JHEUXLNHUV� HQ� LQWHQVLHI�(96�JHEUXLNHUV� YHUDQGHUG� WHQ�
RS]LFKWH�YDQ�KHW�YRRUJDDQGH�MDDU�HQ�YDQ�HONDDU��9DQGDDU�GDW�YRRU�DOOH�SUDNWLMNHQ�KHW�DDQWDO�
YRRUVFKULIWHQ�SHU�SDWLsQW�LV�EHZHUNW�WRW�GH]HOIGH�EHJLQZDDUGH�GLH������UHSUHVHQWHHUW�����'LW�
EHWHNHQW� GDW� GH� YHUVFKLOOHQ� LQ� KHW� JHPLGGHOG� DDQWDO� YRRUVFKULIWHQ� ELM� DDQYDQJ� YRRU� GH� GULH�
JURHSHQ� KXLVDUWVHQ� ZRUGHQ� JHFRUULJHHUG� HQ� GH� YHUVFKLOOHQ� LQ� WUHQGV� RYHU� ����� GXLGHOLMN�
]LFKWEDDU� NXQQHQ� ZRUGHQ�� 9RRU� GH� EHUHNHQLQJHQ� LQ� GH]H� SDUDJUDDI� ]LMQ� GH� YHUVFKLOOHQ� LQ�
WUHQGV� YDQ� EHODQJ� HQ� QLHW� GH� YHUVFKLOOHQ� LQ� XLWJDQJVVLWXDWLH�� ]RDOV� EHUHGHQHHUG� LQ� GH�
�2QWZLNNHOLQJ�0HHWV\VWHPDWLHN�� �:ROWHUV�H�D������D���9RRU�GH�DQDO\VHV� LV�JHEUXLN�JHPDDNW�
YDQ�JHJHYHQV�YDQ�����SUDNWLMNHQ��
�
�
)LJXXU����� 7UHQG�LQ�JHPLGGHOG�DDQWDO�YRRUVFKULIWHQ�SHU�SDWLsQW�SHU�MDDU��KHW�JHPLGGHOGH��
� � � DDQWDO�LQ������LV�DOV�UHIHUHQWLH�JHQRPHQ�HQ�RS���JHVWHOG��
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��
*HEUXLNHUV�YDQ�KHW�(96�ZLMNHQ�QLHW�DI�LQ�KXQ�WUHQG�LQ�KHW�DDQWDO�YRRUVFKULIWHQ�SHU�SDWLsQW�YDQ�
KXLVDUWVHQ�GLH�KHW�(96�QLHW�JHEUXLNHQ��2SYDOOHQG�LV�HFKWHU�ZHO�GDW�LQWHQVLHYH�JHEUXLNHUV�ZHO�
HHQ�VWLMJLQJ�ODWHQ�]LHQ�LQ�GH�WZHHGH�KHOIW�YDQ�������+HW�YHUVFKLO�EOHHN�]HOIV�VLJQLILFDQW�ELM�HHQ�
OLQHDLUH� UHJUHVVLH� �E ����� S�������� (U�ZHUG� JHHQ� VLJQLILFDQW� YHUVFKLO� JHYRQGHQ� WXVVHQ� GH�
JHKHOH�JURHS�JHEUXLNHUV�YDQ�KHW�(96�HQ�KXLVDUWVHQ�GLH�KHW�(96�QLHW�JHEUXLNHQ��(96�JHEUXLN�
YV�� JHHQ� JHEUXLN�� E ����� S������� GDJHOLMNV� (96�JHEUXLN� YV�� JHHQ� JHEUXLN�� E �����
S�������� 2RN� ZDQQHHU� DOOHHQ� GH� JURHS� 0LFUR+LV� JHEUXLNHUV� ZHUG� JHQRPHQ�� RPGDW� ]LM� LQ�
����� DDQJHPHUNW� NRQGHQ� ZRUGHQ� DOV� HHQ� QLHXZH� JURHS� JHEUXLNHUV� ZDDUELM� LQWURGXFWLH�
HIIHFWHQ�NRQGHQ�SODDWVYLQGHQ���EOHNHQ��HU�JHHQ�YHUVFKLOOHQ�WXVVHQ�GH�JHKHOH�JURHS�JHEUXLNHUV�
HQ�QLHW�JHEUXLNHUV��E �����S���������
�
�
�
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���� .RVWHQ�SHU�YRRUVFKULIW�
�
9RRU�GH�DQDO\VHV�QDDU�YHUVFKLOOHQ� LQ�GH�NRVWHQ�SHU�YRRUVFKULIW�NRQ�JHEUXLN�JHPDDNW�ZRUGHQ�
YDQ� JHJHYHQV� YDQ� ���� SUDNWLMNHQ�� ,Q� ILJXXU� ���� LV� GH� NRVWHQWUHQG� YRRU� GH� SHULRGH� �����
ZHHUJHJHYHQ��'H�JHPLGGHOGH�NRVWHQ�SHU�YRRUVFKULIW� LQ������]LMQ�DOV� UHIHUHQWLH�JHQRPHQ�HQ�
YRRU�DOOH�SUDNWLMNHQ�RS���JHVWHOG�RP�YRRU�YHUVFKLOOHQ�LQ�GH�DDQYDQJVLWXDWLH�WH�FRUULJHUHQ��
�
�
)LJXXU����� 7UHQG�LQ�JHPLGGHOGH�NRVWHQ�SHU�YRRUVFKULIW�������LV�DOV�UHIHUHQWLH�JHQRPHQ�HQ�RS�
� � � ��JHVWHOG�

0,9

0,95

1

1,05

1,1

index 2001 1e kw . 2002 2e kw . 2002 3e kw . 2002 4e kw . 2002
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niet-gebruikers EVS gebruikers EVS intensief gebruikers EVS ��
,Q� GH� ILJXXU� LV� GXLGHOLMN� GDW� HU� QDXZHOLMNV� WUHQGYHUVFKLOOHQ� LQ� GH� NRVWHQ� SHU� YRRUVFKULIW� ]LMQ�
WXVVHQ� ZHO� HQ� QLHW� JHEUXLNHUV� YDQ� KHW� (96�� ,Q� GH� OLQHDLUH� UHJUHVVLHV� ZDUHQ� GDQ� RRN� JHHQ�
VLJQLILFDQWH� YHUVFKLOOHQ� WXVVHQ� GH� JURHSHQ� WHUXJ� WH� YLQGHQ� �(96�JHEUXLN� YV�� JHHQ� JHEUXLN��
E ����� S������� GDJHOLMNV� (96�JHEUXLN� YV�� JHHQ� JHEUXLN�� E ����� S������ LQWHQVLHI� (96�
JHEUXLN� YV�� JHHQ� JHEUXLN�� E � ����� S�������� 2RN� KLHU� LV� ZHHU� JHNHNHQ� RI� HU� YHUVFKLOOHQ�
EHVWRQGHQ� ELQQHQ� GH� JURHS� 0LFUR+LV� JHEUXLNHUV�� :HGHURP� ]LMQ� KLHUELM� JHHQ� VLJQLILFDQWH�
YHUVFKLOOHQ�WXVVHQ�ZHO�HQ�QLHW�JHEUXLN�YDQ�KHW�(96�JHYRQGHQ��E �����S��������
�
�

���� .RVWHQ�SHU�SDWLsQW�
�
'H�RQWZLNNHOLQJ�YDQ�GH�JHPLGGHOGH�NRVWHQ�SHU�SDWLsQW�SHU�MDDU�LV�HHQ�YHUPHQLJYXOGLJLQJ�YDQ�
GH� JHJHYHQV� XLW� GH� YRULJH� WZHH� SDUDJUDIHQ�� 'H� XLWNRPVW� KLHUYDQ� NDQ� UHFKWVWUHHNV� LQJHYXOG�
ZRUGHQ� LQ� IRUPXOH� ������ DDQ� KHW� EHJLQ� YDQ� SDUDJUDDI� �� 'H� JHJHYHQV� ]LMQ� RS� JHOLMNH� ZLM]H�
JHDQDO\VHHUG� DOV� LQ� GH� YRULJH� WZHH� SDUDJUDIHQ�� *HVFKLNWH� JHJHYHQV� ]LMQ� GH� JHJHYHQV� YDQ�
SUDNWLMNHQ�GLH�]RZHO�EUXLNEDDU�ZDUHQ�YRRU�GH�DQDO\VH�YDQ�KHW�DDQWDO�YRRUVFKULIWHQ�SHU�SDWLsQW�
DOV�YRRU�GH�JHPLGGHOGH�NRVWHQ�SHU�YRRUVFKULIW��'H�JHJHYHQV�]LMQ�RS�JHOLMNH�ZLM]H�JHDQDO\VHHUG�
DOV�KLHUERYHQ��+LHUELM�ZHUGHQ�� WXVVHQ�GH�YHUVFKLOOHQGH�JURHSHQ�JHHQ�VLJQLILFDQWH�YHUVFKLOOHQ�
JHYRQGHQ��ZDW� ORJLVFK� LV� JH]LHQ�GH�ERYHQVWDDQGH�EHYLQGLQJHQ��'LW� JHOGW� RRN�YRRU�GH�JURHS�
LQWHQVLHYH� JHEUXLNHUV� YHUVXV�GH� QLHW� JHEUXLNHUV� �E ���� S��������*H]LHQ� GH� UHVXOWDWHQ� YDQ�
YRRUJDDQGH�MDUHQ��ZDDULQ�QDXZHOLMNV�NRVWHQYHUVFKLOOHQ�ZHUGHQ�JHYRQGHQ�]LMQ�GH]H�UHVXOWDWHQ�
QLHW�YHUZRQGHUOLMN���
�
�

���� 6DPHQYDWWLQJ�HQ�FRQFOXVLH�
�
,Q� �����ZHUG� KHW� (96� LQJHYRHUG� ELM� 3URPHGLFR�� 'H]H� LQYRHULQJ� OLHW� HHQ� NOHLQ� NRVWHQHIIHFW�
]LHQ�YDQ�RQJHYHHU�YLHU�HXUR�EHVSDULQJ�SHU�SDWLsQW�ELM�(96�JHEUXLNHUV��,Q�GH�GDDURS�YROJHQGH�
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MDUHQ�ZHUG�KHW�(96��LQJHYRHUG�ELM�$UFRV��(/,$6�HQ�2PQL+,6��%LM�JHHQ�HQNHOH�YDQ�GH]H�+,6�HQ�
ZHUG� HHQ� EHVSDULQJVHIIHFW� DOV� JHYROJ� YDQ� (96�JHEUXLN� JHYRQGHQ�� 2RN� YRRU� 0LFUR+LV� LV� LQ�
����� JHHQ� DDQWRRQEDDU� EHVSDULQJVHIIHFW� RSJHWUHGHQ� DOV� JHYROJ� YDQ� GH� LQWURGXFWLH� HQ� KHW�
JHEUXLN�YDQ�KHW�(96��
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�� +HW�(96��GH�SHULRGH�����������
�
�
�

���� ,QOHLGLQJ�
�
1X�KHW�(96�YRRU�0LFUR+,6� LV� JHwPSOHPHQWHHUG�NDQ�GH� EDODQV�ZRUGHQ�RSJHPDDNW� YDQ�GULH�
MDDU�LPSOHPHQWDWLH�DUEHLG��,Q�YRULJH�KRRIGVWXNNHQ�]LMQ�GH�EHYLQGLQJHQ�RYHU�������KHW�ODDWVWH�
HYDOXDWLHMDDU�DDQ�ERG�JHNRPHQ�� ,Q�GLW�KRRIGVWXN�ZRUGW�NRUW�GH� LPSOHPHQWDWLH�YDQ�KHW�(96��
GH�RQWZLNNHOLQJ�YDQ�(96�JHEUXLN�HQ�GH�WUHQGHIIHFWHQ�PHW�EHWUHNNLQJ�WRW�YRRUVFKULMYHQ�RYHU�GH�
JHKHOH�SHULRGH�����������EHVFKUHYHQ��
�
�

���� 2QWZLNNHOLQJ�(96�JHEUXLN�LQ�GH�SHULRGH�����������
�
9RRUGDW� KHW� (96� JHEUXLNW� NDQ� ZRUGHQ� PRHW� KHW� XLWHUDDUG� EHVFKLNEDDU� ]LMQ�� 9RRU� GH�
YHUVFKLOOHQGH�+,6�HQ�LV�KHW�(96�RS�YHUVFKLOOHQGH�WLMGVWLSSHQ�XLWJHOHYHUG��7DEHO�������
�
�
7DEHO����� 7LMGVWLS�YDQ�LQWURGXFWLH�YDQ�KHW�(96�YRRU�GH�DI]RQGHUOLMNH�+,6�HQ�
�4%5 6 7�8 : ;�<�=°8 >@?�A�BT8 B
=yL M�;9h�O�=�8 GEI�J+6
K�L M DHG�;N8 O
M A >�L 8 F�P�QVQ9QRHG�;�8 O�M D B�M
?
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?
G DTS�G�L9\9]V]9]ZUL O
M�< ;�G
O
G�DTS�G L�\V]V]9]^ DTB�8 4%5 6 A >�L 8 F�\9]V]UPR_8 O�L MN4m8 < A >�L 8 F�\9]V]9\`��U5 BERHG�;�8 O�M D¹8 <@d�G
=9b M L DTh F A L 8 h D A�F�<�8 B�;�<CP�Q9Q�»gA�A B�iG�¼�8 fN¯95 BXP�Q9QVQk8 <;98 =�b M L DCh�F A L 8 h�D M
b b°8 O�8 G�G F�;�G<�=�A
=yh
<_I�J[6_= M�G�f�G�p*G�B
;[¯
�
�
%HVFKLNEDDUKHLG�ZLO�QRJ�QLHW�GLUHFW�]HJJHQ�GDW�GH�KXLVDUWVHQ�KHW�(96�RRN�JHEUXLNHQ��7DEHO�
����JHHIW�HHQ�RYHU]LFKW�YDQ�GH�LPSOHPHQWDWLH�YDQ�KHW�(96�HQ�GH�DXWRPDWLVHULQJVJUDDG�RS�GH�
EHODQJULMNVWH� LQGLFDWRUHQ�� +HW� (96� KHHIW� ZHLQLJ� HIIHFW� JHKDG� RS� KHW� FRPSXWHUJHEUXLN� DOV�
]RGDQLJ�� 'DW� ZDV� DO� KRRJ� HQ� ODJ� LQ� ����� ERYHQ� GH� ����� :pO� OLMNW� HHQ� HIIHFW� WH� ]LMQ�
RSJHWUHGHQ�RS�KHW�JHEUXLN�YDQ�GH�,&3&��+HW�SHUFHQWDJH�GDW�PHHU�GDQ�����YDQ�GH�GLDJQRVHV�
LQ� KHW� +,6� ]HJW� WH� FRGHUHQ� LV� JHVWHJHQ� YDQ� ELMQD� HHQ� GHUGH� QDDU� ELMQD� GH� KHOIW� YDQ� GH�
KXLVDUWVHQ��+LHU�]DO�VSUDNH�]LMQ�YDQ�HHQ�ZLVVHOZHUNLQJ��'H�LQWURGXFWLH�YDQ�KHW�(96�VWLPXOHHUW�
WRW� FRGHUHQ� PHW� GH� ,&3&�� $DQ� GH� DQGHUH� NDQW� ZRUGW� GRRUGDW� PHHU� YDQ� GH� ,&3&� JHEUXLN�
JHPDDNW�ZRUGW�GH�GUHPSHO�RP�KHW�(96�WH�JDDQ�JHEUXLNHQ�ODJHU��
9DQ�DOOH�FRPSXWHUJHEUXLNHUV�KHHIW�LQ����������GH�EHVFKLNNLQJ�RYHU�KHW�(96��HHQ�WRHQDPH�
YDQ�PHHU�GDQ�����LQ�YHUJHOLMNLQJ�PHW�������2RN�KHW�JHEUXLN�LV�DDQ]LHQOLMN�WRHJHQRPHQ��+HW�
WHQPLQVWH� PDDQGHOLMNV� JHEUXLN� QDP� WRH� YDQ� ���� QDDU� ����� KHW� SHUFHQWDJH� GDW� KHW� (96�
LQWHQVLHI�JHEUXLNW�LV�WRHJHQRPHQ�YDQ����QDDU������,Q�KRHYHUUH�GLW�WRHJHQRPHQ�JHEUXLN�YDQ�
KHW�(96�RRN�JHOHLG�KHHIW� WRW�HHQ�DQGHU�YRRUVFKULMIJHGUDJ� LV�RQGHUZHUS�YDQ�RQGHU]RHN� LQ�GH�
YROJHQGH�SDUDJUDDI��
�
�
�
�
�
�
�
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7DEHO����� ,PSOHPHQWDWLH�YDQ�KHW�(96��NHUQLQGLFDWRUHQ�����������
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= G�L f�G�S�L�h�8 p*G L < \9] ¸UP ¡V»
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<�= GTD�A�A B�;�G�F 8 :�p*< P�»  V]  VQ£ G�S�L h�8 p�=V= G B�D_8 B
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=y8 GTd�G
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���� 7UHQGHIIHFWHQ�(96��NRVWHQHIIHFWHQ�
�
,Q�KRRIGVWXN���LV�JHNHNHQ�RI��GH�KXLVDUWVHQ�GLH�LQ������KHW�(96�]LMQ�JDDQ�JHEUXLNHQ�KLHUGRRU�
JRHGNRSHU�HQ�PLQGHU�]LMQ�JDDQ�YRRUVFKULMYHQ��ZDW�QLHW�KHW�JHYDO�EOHHN�WH�]LMQ��,Q�GH�DIJHORSHQ�
GULH� UDSSRUWHQ� LV� WHONHQV� GH]H� DQDO\VH� JHGDDQ� GRRU� GH� YRRUVFKULMIWUHQGV� YDQ� GH� JURHS�
KXLVDUWVHQ�GLH�KHW�EHWUHIIHQGH� MDDU�KHW�(96�]LMQ�JDDQ�JHEUXLNHQ� WH�YHUJHOLMNHQ�PHW�GH� WUHQG�
YDQ�KXLVDUWVHQ�GLH�KHW�(96�QLHW�JHEUXLNHQ��7HONHQV�EHWURI�KHW�NOHLQ�GHHO�YDQ�GH�KXLVDUWVHQ�GLH�
QX� KHW� (96� JHEUXLNHQ�� PHW� DOV� PRJHOLMN� JHYROJ� GDW� NOHLQH� HIIHFWHQ� RQRSJHPHUNW� EOHYHQ��
9DQGDDU� GDW� GH� WUHQGV� YDQ� (96� JHEUXLNHUV� HQ� QLHW�(96� JHEUXLNHUV� QX� RSQLHXZ�PHW� HONDDU�
YHUJHOHNHQ�ZDDUELM� DOOH� KXLVDUWVHQ� GLH� KHW� (96� ]LMQ� JDDQ� JHEUXLNHQ� ]LMQ� YHUJHOHNHQ�PHW� GH�
QLHW� (96�JHEUXLNHUV�� +LHUWRH� ]LMQ� GH� YHUVFKLOOHQGH� MDUHQ� GDW� SUDNWLMNHQ� KHW� (96� ]LMQ� JDDQ�
JHEUXLNHQ���LQ�GH�SHULRGH�������������JHV\QFKURQLVHHUG��9RRU�GH�DQDO\VHV�OLMNW�KHW�GXV�DOVRI�
HONH� SUDNWLMN� RS� KHW]HOIGH�PRPHQW� KHW� (96� LV� JDDQ� JHEUXLNHQ��+LHUGRRU� LV� GH� SRZHU� LQ� GH�
DQDO\VHV�YHUJURRW�HQ�]XOOHQ�HYHQWXHOH�NOHLQHUH�YHUDQGHULQJHQ�JHYRQGHQ�NXQQHQ�ZRUGHQ��9RRU�
YHUVFKLOOHQ� LQ� WUHQGV� LQ� GH� WLMG� GRRU� DXWRQRPH� SURFHVVHQ� RI� DQGHUH� EHOHLGVPDDWUHJHOHQ� LV�
JHFRQWUROHHUG�PLGGHOV�HHQ�H[WUD�YDULDEHOH�YRRU�KHW�ZHUNHOLMN�MDDU�YDQ�LQYRHULQJ�YDQ�KHW�(96��
'H�DQDO\VHV�]LMQ�YHUGHU�RS�GH]HOIGH�ZLM]H�XLWJHYRHUG�DOV�GH�WUHQGDQDO\VHV�LQ�KRRIGVWXN����'H�
DQDO\VHV� JHYHQ�GH]HOIGH� UHVXOWDWHQ� DOV� YRRU� GH� DI]RQGHUOLMNH� MDUHQ�� HU� ]LMQ� JHHQ� VLJQLILFDQWH�
YHUVFKLOOHQ� LQ� GH� NRVWHQWUHQGV� YRRU� KXLVDUWVHQ� GLH� KHW� (96� JHEUXLNHQ� �]RZHO� GDJHOLMNV� DOV�
LQWHQVLHI��HQ�KXLVDUWVHQ�GLH�KHW�(96�QLHW�JHEUXLNHQ���
�
�

���� 7UHQGHIIHFWHQ�(96��YRRUJHVFKUHYHQ�JHQHHVPLGGHOHQ�
�
+HW� LV�XLWHUDDUG�GHQNEDDU�GDW� HU� YRRU� VRPPLJH� DDQGRHQLQJHQ�ZHO� YHUVFKLOOHQ� LQ� WUHQG� ]LMQ��
PDDU� GDW� GLH� � LQ� KHW� WRWDDO� YDQ� YRRUVFKULIWHQ� RQRSJHPHUNW� EOLMYHQ�� ,Q� SDUDJUDDI� ���� LV�
DDQGDFKW�EHVWHHG�DDQ�YHUVFKLOOHQ�LQ�YRRUVFKULMYHQ�FRQIRUP�KHW�(96�WXVVHQ�ZHO�HQ�QLHW�(96�
JHEUXLNHUV�ELM�DI]RQGHUOLMNH�DDQGRHQLQJHQ��PDDU�GH]H�DQDO\VHV�EHWUHIIHQ�JHHQ�YHUDQGHULQJ�LQ�
GH� WLMG�� 'DDUELM� LV� GXLGHOLMN� JHZRUGHQ� GDW� FRQIRUP� (96� YRRUVFKULMYHQ� LQ� VRPPLJH� JHYDOOHQ�
KDQG� LQ� KDQG� JDDW�PHW� JRHGNRSHU� YRRUVFKULMYHQ��PDDU� GDW� GLW� QLHW� DOWLMG� KHW� JHYDO� LV�� +HW�
RPJHNHHUGH� NDQ� ]HOIV� RRN�� 'H� DQDO\VHV� JHYHQ� HFKWHU� JHHQ� XLWVOXLWVHO� RI�PHHU� FRQIRUP� KHW�
(96�YRRUVFKULMYHQ�GDDGZHUNHOLMN�JHYROJ� LV�YDQ�JHEUXLN�YDQ�KHW�(96��RI�GDW�GH�KXLVDUWV�YRRU�
LQWURGXFWLH� YDQ� KHW� (96� RRN� DO� PHHU� YROJHQV� GH� 1+*�VWDQGDDUGHQ� �ZDDU� KHW� (96� RS� LV�
JHEDVHHUG��YRRUVFKUHHI��+HW�]RX�GDDURP�]HHU�JHSDVW�]LMQ�GH�PHWKRGH�GLH�KLHUERYHQ�JHEUXLNW�
LV� RP� QDDU� NRVWHQHIIHFWHQ� LQ� GH� WLMG� WH� NLMNHQ�� RRN� WRHJHSDVW� ZRUGW� RP� SHU� GLDJQRVH� WH�
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EHNLMNHQ� RI� (96�JHEUXLN� OHLGW� WRW� HHQ� DQGHUH� WUHQG� LQ� FRQIRUP�(96�YRRUVFKULMYHQ� GDQ� JHHQ�
JHEUXLN�� +HODDV� LV� GLW�PHW� GH� RQV� EHVFKLNEDUH� GDWD� QLHW�PRJHOLMN�� RPGDW� ZH� YRRU� HHUGHUH�
MDUHQ� LQ� RQYROGRHQGH� PDWH� EHVFKLNNHQ� RYHU� GLDJQRVHJHNRSSHOGH� YRRUVFKULIWHQ�� 'DDURP� LV�
JHSUREHHUG�RS� LQGLUHFWH�ZLM]H� LHWV� WH�ZHWHQ�WH�NRPHQ�RYHU�YRRUVFKULMIWUHQGV�JHUHODWHHUG�DDQ�
(96�DGYLH]HQ��$OV�DOWHUQDWLHI�LV�JHNHNHQ�QDDU�LQGLUHFWH�(96�FRQIRUPH�YRRUVFKULIWHQ��9RRU�HON�
YRRUVFKULIW� LV� JHNHNHQ� RI� KHW� EHWUHIIHQGH� JHQHHVPLGGHO� LQ� KHW� (96� YRRUNRPW�� RQJHDFKW� GH�
GLDJQRVH��'H�JHGDFKWH�KLHUDFKWHU�LV�GDW�DUWVHQ�GLH�PHHU�YROJHQV�KHW�(96�JDDQ�YRRUVFKULMYHQ�
RYHU� GH� JHKHOH� OLMQ� HHQ� YHUVFKXLYLQJ� QDDU� JHQHHVPLGGHOHQ� ODWHQ� ]LHQ� GLH� YRRUNRPHQ� LQ� KHW�
(96�� GXV� RRN� ELM� DDQGRHQLQJHQ� GLH� QLHW� LQ� KHW� (96� YRRUNRPHQ�� PDDU� ZDDUYRRU� ZHO�
VRRUWJHOLMNH� JHQHHVPLGGHOHQ� YRRUJHVFKUHYHQ� PRJHQ� ZRUGHQ�� 'H]H� YRRUVFKULIWHQ� ]XOOHQ�
DDQJHGXLG�ZRUGHQ�DOV�LQGLUHFWH�(96�YRRUVFKULIWHQ��
�
9RRU�HONH�SUDNWLMN�LV�RS�JHQHHVPLGGHOHQKRRIGJURHS��$7&��QLYHDX��KHW�YHUVFKLO�LQ�SHUFHQWDJH�
LQGLUHFWH� (96� YRRUVFKULIWHQ� YRRU� HQ� QD� LQYRHULQJ� YDQ� KHW� (96� YHUJHOHNHQ� WXVVHQ� GDJHOLMNV�
(96�JHEUXLNHUV� HQ� QLHW� (96�JHEUXLNHUV�� 'RRU� GH� GDWD� RS� WH� VSOLWVHQ� QDDU�
JHQHHVPLGGHOHQKRRIGJURHSHQ� NXQQHQ� HIIHFWHQ� JHYRQGHQ� ZRUGHQ� ELQQHQ� GH� DI]RQGHUOLMNH�
JURHSHQ� GLH� DQGHUV� JHFDPRXIOHHUG� ]RXGHQ� ZRUGHQ� GRRU� WHJHQJHVWHOGH� HIIHFWHQ� LQ� DQGHUH�
JURHSHQ�� 8LWHLQGHOLMN� LV� JHNHNHQ� QDDU� ��� JURHSHQ�� ELQQHQ� GH]H� JURHSHQ� ZDUHQ� SHU� JURHS�
PHHU�GDQ������YRRUVFKULIWHQ�DDQZH]LJ��9RRU�VOHFKWV���JURHSHQ�ZHUG�HHQ�VLJQLILFDQW�YHUVFKLO�
LQ�WUHQG�ZDDUJHQRPHQ��PHW�ZHLQLJ�RS]LHQEDUHQGH�UHVXOWDWHQ��9RRU�GH�JURHS�'����HPROLDQWLD�
HQ�SURWHFWLYD��]LQN]DOI��YDVHOLQH�HG���EOHHN�HU�HHQ�YHUVFKLO�LQ�WUHQG�YDQ����WHQ�YRRUGHOH�YDQ�
GH� KXLVDUWVHQ� GLH� KHW� (96� QLHW� JHEUXLNWHQ�� ZDW� UHVXOWHHUGH� LQ� ���� LQGLUHFWH� (96�
YRRUVFKULIWHQ�YRRU�EHLGH�JURHSHQ��9RRU�-�����$7&���FRGH�YRRU�DQWLP\FRWLFD�YRRU�V\VWHPLVFKH�
JHEUXLN� ZDDURQGHU� NHWRFRQD]RO� H�G��� ZDV� HU� HHQ� YHUVFKLO� LQ� WUHQG� YDQ� ���� ZHGHURP� WHQ�
JXQVWH� YDQ� KXLVDUWVHQ� GLH� KHW� (96� QLHW� JHEUXLNWHQ� PHW� DOV� UHVXOWDDW� ���� LQGLUHFWH� (96�
YRRUVFKULIWHQ�YRRU�GH�JHQRHPGH�JURHS�WHQ�RS]LFKWH�YDQ�����YRRU�GH�KXLVDUWVHQ�GLH�KHW�(96�
ZHO� JHEUXLNWHQ�� $OV� ODDWVWH� ZHUG� HHQ� JHOLMNVRRUWLJ� WUHQGYHUVFKLO� ZDDUJHQRPHQ� ELM� 0����
PLGGHOHQ� ELM� ERW]LHNWHQ�� DOV� YRRU� GH� JURHS� -���� PHW� DOV� UHVXOWDDW� YRRU� EHLGH� JURHSHQ�
KXLVDUWVHQ�����LQGLUHFWH�(96�YRRUVFKULIWHQ��1DDVW�GH�WUHQGV�LQ�LQGLUHFWH�(96�YRRUVFKULIWHQ�LV�
RS�$7&��QLYHDX�RRN�JHNHNHQ�QDDU� NRVWHQWUHQGV�� LQ� IHLWH�GH]HOIGH�DQDO\VHV�DOV� LQ�SDUDJUDDI�
�����PDDU�QX�YRRU�GH�DI]RQGHUOLMNH�JHQHHVPLGGHOHQJURHSHQ��JHUHODWHHUG�DDQ�DO�GDQ�QLHW�(96�
JHEUXLN��%HKDOYH�HHQ�YHUVFKLO�LQ�NRVWHQWUHQG�YDQ�����ELM�GH�JURHS�1����DQWL�HSLOHSWLFD��WHQ�
YRRUGHOH� YDQ� QLHW� (96�JHEUXLNHUV� �S������� ]LMQ� JHHQ� VLJQLILFDQWH� YHUVFKLOOHQ� WXVVHQ� GH�
JURHSHQ�KXLVDUWVHQ�JHYRQGHQ��
�
'H� XLWJHYRHUGH� DQDO\VHV� ODWHQ� JHHQ� JURWH� YHUVFKLOOHQ� WXVVHQ� GH� JURHS� ZHO� HQ� QLHW� (96�
JHEUXLNHUV�]LHQ��'H�UHVXOWDWHQ�OHYHUHQ�GHUKDOYH�JHHQ�GLUHFWH�DDQZLM]LQJHQ�GDW�KXLVDUWVHQ�GLH�
KHW� (96� JHEUXLNHQ� KLHUGRRU� RRN� GDDGZHUNHOLMN� PHHU� PLGGHOHQ� XLW� KHW� (96� ]LMQ� JDDQ�
YRRUVFKULMYHQ�� %HODQJULMN� LV� GDW� KLHUELM� LQ� RJHQVFKRXZ� ZRUGW� JHQRPHQ� GDW� YLD� HHQ� RPZHJ�
JHWUDFKW� LV�QDDU�(96�FRQIRUPH�YRRUVFKULIWHQ� WH�NLMNHQ��GH]H� UHVXOWDWHQ�VOXLWHQ�KHW� WHJHQGHHO�
GXV�RRN�QLHW�XLW��
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/LWHUDWXXU�
�
�
�
$OWKXLV� 7�� YDQ�� 187� �� 5DSSRUW�� 9HUVODJ� YDQ� HQTXrWH� RQGHU� KXLVDUWVHQ� QDDU�
SUDNWLMNDXWRPDWLVHULQJ��1+*��8WUHFKW������
�
%DNNHU�'��GH��/��-DEDDLM��+��$EUDKDPVH��+��YDQ�GHQ�+RRJHQ��-��%UDVSHQQLQJ��7��YDQ�$OWKXLV��
5��5XWWHQ��-DDUUDSSRUW�/,1+�������8WUHFKW��1LYHO��IHEUXDUL������
�
%RHUVPD�-�-���5�6��*HEHO��+�/DPEHUWV��,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�3ULPDU\�&DUH��8WUHFKW��
1+*�������
�
&RQYHQDQW�/+9��9:6��=1��LQ]DNH�GH�YHUVWHUNLQJ�YDQ�GH�KXLVDUWVHQ]RUJ�����MXQL������
�
(LMNHOHQEXUJ��:DWHUUHXV�<��YDQ��)��6FKHOOHYLV��-��+DUEHUV��:��7LHUVPD��+��YDQ�GHQ�+RRJHQ��
'�GH� %DNNHU�� 2QWZLNNHOLQJ� YDQ� HHQ� GHWHFWLHSURJUDPPD� YRRU� KHW� RSWLPDOLVHUHQ� YDQ�
SUREOHHPOLMVWHQ��/,1+��8WUHFKW�1LMPHJHQ�1LYHO�:2.�������
�
*ULHOHQ� 6�-��� 5�� 6FKXOOHU�3XQW�� '�+�� GH�%DNNHU��+HW� YRRUVFKULMYHQ� YDQ� JHQHHVPLGGHOHQ� RS�
VWRIQDDP�GRRU�KXLVDUWVHQ��8WUHFKW��1LYHO�������
�
*XEEHOV�-�:���(HUVWH�LQGLFDWLHV�SRWHQWLHHO�(7$6��=ZROOH��*URHQH�/DQG�������
�
+XWWHQ�-�%�)���:RUNORDG�DQG�SURYLVLRQ�RI�FDUH�LQ�JHQHUDO�SUDFWLFH��SURHIVFKULIW��8QLYHUVLWHLW�
8WUHFKW�������
�
0LQLVWHULH�YDQ�9:6��0HHUMDUHQDIVSUDDN�]RUJVHFWRU��'HQ�+DDJ��QRYHPEHU������
�
5HH�&�0��YDQ�GHU��%�$��5XEHQ��-�1�:��.RFK��-�:��*XEEHOV��+�*�$��0RNNLQN��3�%HHQ��9DQ�
+,6�QDDU�+26��=ZROOH��*URHQH�/DQG��MXOL������
�
6RZHUE\� &HQWUH� IRU� +HDOWK� ,QIRUPDWLFV� DW� 1HZFDVWOH� �6&+,1�� 352',*<� SKDVH� WZR��
3UHVFULELQJ�SHUIRUPDQFH��3$&7�DQDO\VLV���8QLYHUVLW\�RI�1HZFDVWOH��QRYHPEHU������
�
7LPPHU� -�:��� %�*�� 9RV�� /�7�:� GH� -RQJ�YDQ� GHQ� %HUJ�� 'H� EHWHNHQLV� YDQ� HHQ� UHJLRQDDO�
IRUPXODULXP�YRRU�*URQLQJHU�KXLVDUWVHQ��3KDUPDFHXWLVFK�:HHNEODG��������������������
�
:ROWHUV� ,��� /�� YDQ� 'LMN�� '�GH� %DNNHU�� -�� YDQ� 9OLHW�� (YDOXDWLH� LQYRHULQJ� (OHNWURQLVFK�
9RRUVFKULMIV\VWHHP��9RRUIDVH��RQWZLNNHOLQJ�PHHWV\VWHPDWLHN��8WUHFKW��1LYHO������D�
�
:ROWHUV� ,��� /�YDQ�'LMN��+�� YDQ�GHQ�+RRJHQ�� '�� GH�%DNNHU�� (YDOXDWLH� LQYRHULQJ�(OHNWURQLVFK�
9RRUVFKULMIV\VWHHP��1XOIDVH��GH�VLWXDWLH�LQ�������8WUHFKW��1LYHO������E�
�
:ROWHUV� ,��� +�� YDQ� GHQ� +RRJHQ�� '�� GH� %DNNHU�� (YDOXDWLH� LQYRHULQJ� (OHNWURQLVFK�
9RRUVFKULMIV\VWHHP��0RQLWRULQJVIDVH��GH�VLWXDWLH�LQ�������8WUHFKW��1LYHO�������
�
:ROWHUV� ,��� +�� YDQ� GHQ� +RRJHQ�� '�� GH� %DNNHU�� (YDOXDWLH� LQYRHULQJ� (OHNWURQLVFK�
9RRUVFKULMIV\VWHHP��0RQLWRULQJVIDVH��GH�VLWXDWLH�LQ�������8WUHFKW��1LYHO�������
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%LMODJH����9UDJHQOLMVW�KXLVDUWVHQ�
�
�
�
�
$XWRPDWLVHULQJ�
�
�
�
�
�
�����:RUGW� LQ�XZ�SUDNWLMN�JHEUXLN�JHPDDNW�YDQ�KHW�HOHNWURQLVFK�PHGLVFK�GRVVLHU� �(0'��RP�

SDWLsQWFRQWDFWHQ�YDVW�WH�OHJJHQ"�
�
��� MD��GRRU�DOOH�KXLVDUWVHQ�
��� MD��GRRU�HHQ�GHHO�YDQ�GH�KXLVDUWVHQ��QDPHOLMN��������DDQWDO��
��� QHH����8�NXQW�GRRUJDDQ�QDDU�YUDDJ���
�
�
���� � :HONH�RQGHUGHOHQ�YDQ�KHW�(0'�ZRUGHQ�GRRU�DOOH�KHW�PHUHQGHHO�YDQ�GH�KXLVDUWVHQ�LQ�
XZ�SUDNWLMN�JHEUXLNW"�
�
��� SUREOHHPOLMVW�
��� MRXUQDDO�
��� UHFHSWHQ�
�
�
���� � .XQW�X�VFKDWWHQ�LQ�ZHON�SHUFHQWDJH�YDQ�GH�JHYDOOHQ�LQ�XZ�SUDNWLMN�GH�YROJHQGH�]DNHQ�
JHUHJLVWUHHUG�ZRUGHQ"�
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&RQVXOWHQ� ,&3&�JHFRGHHUG� RS� GH� (�
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���� � 2S�ZHON�PRPHQW�OHJW�X�GH�YRRUWJDQJ�YDQ�FRQVXOWHQ�YDVW�LQ�XZ�+,6"�
�
��� JHGXUHQGH�KHW�FRQVXOW�
��� QD�KHW�FRQVXOW�
��� DQGHUV��QO������������������������������������������������������������������������
�
���������������������������������������������������������������������������������������
�
�
(OHNWURQLVFKH�IRUPXODULD�
�
�
�
�
���� � :HON�HOHNWURQLVFK�IRUPXODULXP�LV�JHwQVWDOOHHUG�LQ�XZ�SUDNWLMN"�
�
��� (96��1+*��LQ�0LFURKLV�
��� DQGHUV��QO��������������������������������������������������
��� JHHQ������8�EHQW�NODDU�PHW�GH]H�YUDJHQOLMVW�
�
�
���� � +HHIW�X�JHGXUHQGH�JHKHHO������EHVFKLNNLQJ�JHKDG�RYHU�KHW�IRUPXODULXP"�
�
��� MD�
��� QHH��VLQGV�PDDQG���������������������������������������������
�
�
���� � :RUGW�LQ�XZ�SUDNWLMN�JHEUXLN�JHPDDNW�YDQ�KHW�JHwQVWDOOHHUGH�IRUPXODULXP"�
�
��� MD��GRRU�DOOH�KXLVDUWVHQ�
��� GRRU�HHQ�GHHO�YDQ�GH�KXLVDUWVHQ��QDPHOLMN�����������D�X�E��DDQWDO�LQYXOOHQ��
��� QHH����
�
�
���� � .XQW�X�RQJHYHHU�DDQJHYHQ�KRH�YDDN�X�KHW�HOHNWURQLVFK�IRUPXODULXP�JHEUXLNW"�
�
��� ���������NHHU�SHU�GDJ�
��� ���������NHHU�SHU�ZHHN�
��� ���������NHHU�SHU�PDDQG�
�
���� � :DW�]LMQ�YRRU�X�GH�EHODQJULMNVWH�UHGHQHQ�HHQ�HOHNWURQLVFK�IRUPXODULXP�WH�JHEUXLNHQ��
�
��� LN�ZHHW�LQ�VSHFLILHNH�JHYDO�QLHW�ZDW�LN�YRRU�PRHW�VFKULMYHQ�
��� LN�KHE�EHKRHIWH�DDQ�HHQ�VHFRQG�RSLQLRQ�
��� JHEUXLN�YDQ�KHW�IRUPXODULXP�LV�RQGHUGHHO�YDQ�PLMQ�URXWLQH�
��� DQGHUV��QO���������������������������������������������������
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������ :DW�]LMQ�YRRU�X�GH�EHODQJULMNVWH�UHGHQHQ�DI�WH�]LHQ�YDQ�JHEUXLN�YDQ�KHW�HOHNWURQLVFK�
IRUPXODULXP"��PHHUGHUH�DQWZRRUGHQ�PRJHOLMN��
�
��� ,&3&�FRGHULQJ�LV�SUREOHPDWLVFK�
��� LN�EHQ�KHW�YDDN�QLHW�HHQV�PHW�GH�LQKRXG�
��� JHEUXLN�YDQ�KHW�IRUPXODULXP�NRVW�WH�YHHO�WLMG�
��� YHUZHUN�GH�JHJHYHQV�SDV�QD�KHW�FRQVXOW�LQ�PLMQ�+,6��
��� LN�ZHHW�QLHW�KRH�KHW�IRUPXODULXP�ZHUNW�
��� DQGHUV��QO������������������������������������������������������������������
��� LN�HUYDDU�JHHQ�SUREOHPHQ�ELM�JHEUXLN�YDQ�KHW�IRUPXODULXP�
�
�
����� :HONH�YHUEHWHULQJHQ�]LMQ�YROJHQV�X�QRRG]DNHOLMN� RP�KHW� IRUPXODULXP�EHWHU�YDNHU� WH�
NXQQHQ�JHEUXLNHQ"��PHHUGHUH�DQWZRRUGHQ�PRJHOLMN��
�
��� JURWHUH� JHEUXLNVYULHQGHOLMNKHLG� ]RHNPDFKLQH�WKHVDXUXV� YRRU� KHW� YLQGHQ� YDQ� GH� MXLVWH�
,&3&�
��� DGYLH]HQ�YRRU�PHHU�DDQGRHQLQJHQ�
��� PHHU�VFKROLQJ�RQGHUVWHXQLQJ��YDQXLW�/+9�'+9��
�
5XLPWH�YRRU�HYHQWXHOH�WRHOLFKWLQJ������������������������������������������������
�
���������������������������������������������������������������������������������������������
�
��������������������������������������������������������������������������������������������
�
�
����� :DQQHHU�X�KHW�IRUPXODULXP�UDDGSOHHJW��LQ�KRHYHHO�SURFHQW�YDQ�GH�JHYDOOHQ�ZRUGW�KHW�
WKHUDSLHDGYLHV�RSJHYROJG"�
�
��� ������
��� �������
��� �������
��� �������
��� ��������
�
����� :DQQHHU� X� KHW� IRUPXODULXP� ]RX� ZLOOHQ� UDDGSOHJHQ�� LQ� KRHYHHO� SURFHQW� YDQ� GH�
JHYDOOHQ�LV�HU�JHHQ�DGYLHV�DDQZH]LJ"�
�
��� ������
��� �������
��� �������
��� �������
��� ��������



�

-�3 ������� �
�
	 � �� ��������� � �������������*� ����� ��������� 	 � �+! ����#%$�&�&�'

����� .XQW�X�DDQJHYHQ�LQ�ZHONH�PDWH�X�KHW�PHW�RQGHUVWDDQGH�EHZHULQJHQ�RQWUHQW�KHW�(96�
HHQV�EHQW"�
�

�
�

�
QRRL
W�

�
VRP
V�

�
UHJHO�
PDWL
J�

�
YDD
N�

�
QLHW�HHQV�PHW�KHW�DGYLHV�

�
��

�
��

�
��

�
��

�
DGYLHV�LV�YHURXGHUG�

�
��

�
��

�
��

�
��

�
DGYLHV� YRRU� GH� VSHFLILHNH� SDWLsQW� QLHW�
WRHUHLNHQG�

�
��

�
��

�
��

�
��

�
SDWLsQW�ZHQVW��DQGHU��YRRUVFKULIW�

�
��

�
��

�
��

�
��

�
DQGHUV��QO��������������������������������������������

�
��

�
��

�
��

�
��

�
�
����� +LHURQGHU� ZRUGHQ� HQNHOH� SXQWHQ� JHQRHPG� ZDDURS� X� JHYUDDJG� ZRUGW� KHW� GRRU� X�
JHEUXLNWH�IRUPXODULXP�WH�EHRRUGHOHQ���

�
�

�
]HHU�
JRH
G�

�
JRH
G�

�
PDWL
J�

�
VOHFK
W�

�
]HHU�
VOHFKW�

�
*HEUXLNVYULHQGHOLMNKHLG�

�
��

�
��

�
��

�
��

�
��

�
,QKRXGHOLMNH� NZDOLWHLW� YDQ� GH�
WKHUDSLH�DGYLH]HQ�

�
��

�
��

�
��

�
��

�
��

�
%UXLNEDDUKHLG� LQ� GH� SUDNWLMN�
�JHGXUHQGH�FRQVXOWHQ��

�
��

�
��

�
��

�
��

�
��

�
9ROOHGLJKHLG� �]LMQ� HU� RYHU� YROGRHQGH�
DDQGRHQLQJHQ�DGYLH]HQ�DDQZH]LJ���

�
��

�
��

�
��

�
��

�
��

�
�
����� 1+*� HQ� /+9� ]LMQ� EH]LJ� PHW� GH� ODQGHOLMNH� LPSOHPHQWDWLH� YDQ� HHQ� HOHNWURQLVFK�
IRUPXODULXP�� KHW� (OHNWURQLVFK� 9RRUVFKULMI� 6\VWHHP� �(96��� 'LW� IRUPXODULXP� LV� JHYXOG� PHW�
1+*�ULFKWOLMQHQ� HQ� NRPW�LV� YRRU� KXLVDUWVHQ� JUDWLV� EHVFKLNEDDU�� =LMQ� HU� DIVSUDNHQ� JHPDDNW�
RYHU�KHW�(96���PHHUGHUH�DQWZRRUGHQ�PRJHOLMN��
�
��� LQ�XZ�SUDNWLMN�
��� LQ�XZ�KDJUR�
��� LQ�XZ�)72�
��� PHW�GH�'+9�
��� PHW�YHU]HNHUDDUV�
��� JHHQ�YDQ�DOOHQ�



������� ���
	 � �� ��������� � ��������������� ����� ��������� 	 � �"! ����#%$�&�&�' - (

.XQW�X�KLHURQGHU�NRUW�DDQJHYHQ�ZHONH�DIVSUDNHQ�JHPDDNW�]LMQ�RPWUHQW�KHW�(96"�
�
����������������������������������������������������������������������������������������������������
�
�����������������������������������������������������������������������������������������������������
�
������������������������������������������������������������������������������������������������������
�
����������������������������������������������������������������������������������������������������
�
�
�
�
6FKROLQJ�
�
�
�
�
'H�'LVWULFWV�+XLVDUWVHQ�9HUHQLJLQJHQ�RQWSORRLHQ�PRPHQWHHO�YHUVFKLOOHQGH�DFWLYLWHLWHQ�RP�GH�
NHQQLV� YDQ� KXLVDUWVHQ� PHW� EHWUHNNLQJ� WRW� GH� PRJHOLMNKHGHQ� YDQ� KXQ� FRPSXWHU� YRRU�
SDWLsQWHQ]RUJ� WH� YHUJURWHQ��2PWUHQW�GH�DFWLYLWHLWHQ�YDQ� GH�'+9�HQ�YROJHQ�KLHURQGHU� HQNHOH�
YUDJHQ��
�
�
����� 9RRU�ZHONH�RQGHUZHUSHQ�KHEEHQ�X�HQ�RI�XZ�FROOHJD
V�VFKROLQJ�RQGHUVWHXQLQJ�JHQRWHQ�
WHU� YHUEHWHULQJ� YDQ� KHW� JHEUXLN� YDQ� KHW� (OHNWURQLVFK� 0HGLVFK� 'RVVLHU� �(0'�� LQ� ����"�
�PHHUGHUH�DQWZRRUGHQ�PRJHOLMN��
�
��� UHJLVWUHUHQ�YROJHQV�62(3�IRUPDDW��
��� FRGHUHQ�PHW�,&3&��
��� JHEUXLN�YDQ�MRXUQDDO�HQ�SUREOHHPOLMVW��
��� JHEUXLN�GLJLWDDO�IRUPXODULXP��
��� JHHQ���8�NXQW�GRRUJDDQ�QDDU�YUDDJ����
��� DQGHUV��QDPHOLMN����������������������������������������������������������������
�
��������������������������������������������������������������������������������������
�
����� ,Q� ZHONH� YRUP� KHEEHQ� X� HQ�RI� XZ� FROOHJD
V� GLW� DDQERG� RQWYDQJHQ"� �PHHUGHUH�
DQWZRRUGHQ�PRJHOLMN��
�
��� FXUVXV�LQ�JURHSVYHUEDQG�PHW�JHOHJHQKHLG�WH�RHIHQHQ��KDQGV�RQ��
��� FXUVXV�LQ�GH�YRUP�YDQ�HHQ�SUHVHQWDWLH�
��� LQGLYLGXHOH�RQGHUVWHXQLQJ�LQ�GH�SUDNWLMN�GRRU�PHQWRU�RI�FRQVXOHQW�
��� DQGHUV��QDPHOLMN�����������������������������������������������������������������
�
����������������������������������������������������������������������������������������



�

- ) ������� �
�
	 � �� ��������� � �������������*� ����� ��������� 	 � �+! ����#%$�&�&�'

����� +HEEHQ� X� HQ�RI� XZ� FROOHJD
V� VFKROLQJ�RQGHUVWHXQLQJ� JHQRWHQ� PHW� DOV� VSHFLILHN�
RQGHUZHUS�KHW�(96"�
�
��� MD�
��� QHH���8�NXQW�GRRUJDDQ�QDDU�YUDDJ����
�
�
����� ,Q� ZHONH� YRUP� KHEEHQ� X� HQ�RI� XZ� FROOHJD
V� GLW� DDQERG� RQWYDQJHQ"� �PHHUGHUH�
DQWZRRUGHQ�PRJHOLMN��
�
��� FXUVXV�LQ�JURHSVYHUEDQG�PHW�JHOHJHQKHLG�WH�RHIHQHQ��KDQGV�RQ��
��� FXUVXV�LQ�GH�YRUP�YDQ�HHQ�SUHVHQWDWLH�
��� LQGLYLGXHOH�RQGHUVWHXQLQJ�LQ�GH�SUDNWLMN�GRRU�PHQWRU�RI�FRQVXOHQW�
��� DQGHUV��QDPHOLMN�������������������������������������������������������������������
�
�
������ +HHIW�KHEEHQ� GH� SUDNWLMNDVVLVWHQWH�V�� VFKROLQJ� RI� RQGHUVWHXQLQJ� JHQRWHQ� P�E�W��
RQGHUVWDDQGH��RQGHUZHUSHQ"��PHHUGHUH�DQWZRRUGHQ�PRJHOLMN��
�
��� JHEUXLN�EDVLVPRGXOH��
��� JHEUXLN�(0'�
��� DQGHUV��QDPHOLMN�� �
��� JHHQ�VFKROLQJ�JHQRWHQ�
�
�
�
�
'H� YROJHQGH� YUDJHQ� �� YUDJHQ� ]LMQ� DOOHHQ� YRRU� KHQ� GLH� RS� GLW�PRPHQW� EHVFKLNNHQ� RYHU� KHW�
(96��$QGHUV�NXQW�X�GRRUJDDQ��QDDU�SDJLQD�����
�
�
����� 9LQGW�X�GH�VFKROLQJ�HQ�RQGHUVWHXQLQJ�GLH�X��XZ�FROOHJD
V�HQ�GH�SUDNWLMN�DVVLVWHQWH�V��
KHEEHQ�JHQRWHQ�WRHUHLNHQG�RP�KHW�(96�WH�NXQQHQ�JHEUXLNHQ�LQ�GH�SUDNWLMN"�
�
��� MD�
��� MD��]LM�KHW�PHW�PRHLWH�
��� QHH�
��� Q�Y�W��
�
�
����� .XQW�X�PHW�XZ�YUDJHQ�RYHU�KHW�(96�WHUHFKW�ELM�HHQ�KHOSGHVN�LQIRUPDWLHSXQW"�
�
��� MD�
��� QHH���JD�GRRU�QDDU�YUDDJ�����
��� ZHHW�LN�QLHW����JD�GRRU�QDDU�YUDDJ����



������� ���
	 � �� ��������� � ��������������� ����� ��������� 	 � �"! ����#%$�&�&�' - ,

����� %HQW�X� WHYUHGHQ�RYHU�GH�KXOS�GLH�X�YDQXLW�GH�KHOSGHVN�KHW� LQIRUPDWLHSXQW�JHERGHQ�
ZRUGW"�
�
��� MD�
��� QHH�
��� LN�KHE�WRW�QX�WRH�JHHQ�YUDJHQ�
�
�
����� +HHIW�X�QRJ�VXJJHVWLHV�RSPHUNLQJHQ�RPWUHQW�KHW�(96"�
�
����������������������������������������������������������������������������������
�
����������������������������������������������������������������������������������
�
����������������������������������������������������������������������������������
�
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



�

-�- ������� �
�
	 � �� ��������� � �������������*� ����� ��������� 	 � �+! ����#%$�&�&�'



������� ���
	 � �� ��������� � ��������������� ����� ��������� 	 � �"! ����#%$�&�&�' - .

%LMODJH���
�
�
�
3HUFHQWDJH�(96�FRQIRUPH�YRRUVFKULIWHQ�HQ�NRVWHQ�SHU�YRRUVFKULIW��YHUVFKLOOHQ�WXVVHQ�PLQVWHQV�
GDJHOLMNVH�(96�JHEUXLNHUV�HQ�DQGHUH�KXLVDUWVHQ�>�G�L O ¯9I�J[6CO�M B�b M L DHG?
M�M L <*O�dNL 8 b = G�B_� �e� f�G�DC¯�p*M�<�= G�BC> ¯?
M�M L <*O�dNL 8 b ="� ö �5 ºUK�º_÷";�8 A�f�B�M�<*G

f�G�G�BCI�J[6 ; A�f ¯VI�J[6 f�G�G�BCI�J+6 ;�A�f ¯9I�J[6
A�A B
= A F?
M�M L <*O�d L�¯

Z+]�P >�8 :�B�f
G�f�G�B
G�L ANF 8 <*G�G L ; ·9\  9  ùaP�·+l ·N¢ Q+l Q�¡ ¡"¯ \�»[¸
Z+]�¢úp*M�M L = < \9¡ ¢[Q  +l \N¢  +l ]�¡ \+¯ ]9QUP
Z%P�\ A F F G�L f�8 Gy÷�A F F G�L f�8 <*O�d�GEL G�A�O�=°8 GEB�A�M ·9Q  UP \N¢�l ¸UP P�·[l P�· ùú·[¯ ¡V]V·
Z+Q[¸ f�G�G�B@¼�8 G�p�= G ] » P�¡Ul ¡9¢ P�»"l  V· Q+¯ QUP�¡© ¡V] 8 : ¼*G�L f�G�S�L G�p*<�A�B�G�D_8 G ¸�¡ ¡V  ù  +l ·�  ·[l ·N» ·[¯ ¸�]V¸© ¡�P >�G�L B�8 O�8 G�h�¼*Gy÷ b M F 8 h�D@;�G�b°8 O ¯ A B
G�DT8 GõP�  P�»  +l ¢9¢ P9PNl ¸�] \+¯ ·9¸N»ñ ]9\ D@A�A�f�>�8 :�B ¡[  ¡V  ¢V¡Ul P�¢ ¢V»"l \9] P�¢U¯ ]9\VQñ ]N¢ ¼�h�h�L S�L A B
; G�B ¡V¡ ¡9¡ »[·+l »+· ¢[\+l ¸N¡ ùû¡"¯ QV¸�Qñ ]9Q D_8 <*<*G�F 8 :�p�d�G�8 ; »   \9\"l \V] P�¢Ul  9\ ¢U¯  UP�»ñ P9P ;�8 A L L G�G »[\  9] ùaP�\"l ¸9\ ¡"l QV¸ ùû»"¯ ·"P�¸ñ P�\ M S
<�=�8 >�A�=�8 G ¸9  ¡V] P�\"l ]V] Q+l ]9  ùü\UPN¯ ¡[·N¢ñ ¸ ¢ô?
G�L MNB�;�G�L <�= G F ;�G@f�A�<�=�L M�8 B
=�G
<�=�¯ 8 B*b�¯üP�¡ P�Q ¡"l \9] ¡"l \V· ¢U¯ »[¸N»ñ ¡�¢ ¼�8 G�p�= GCD@M B
;
÷�= MNB�fy÷�F 8 >�>�G�B ¢ ¢  +l P�» »"l  9] \+¯ \N¢V»ñ ¡9»ô¼�8 G�p�= G@M�G�<*M > d�A�f�h
< ¡V¡ ¡9¡  V·+l P�¢ ·� +l »V] P�\+¯ »�¢[¡ñ ¡[¸ <�= M�M L�B�8 <*<*G�BTD�A�A�f�b�h�B�O�=�8 G ¡V» ¡V  »�P�l ·�¡ ¢+·[l ¸N¡ P�\+¯ ¡VQ[·ñ QN¢ <�>�A�<�=�8 <*O�d@O�M F M B�÷�8 S�< ¢"· »V\ P�»Ul \V\ P�\+l ¡9» ¡"¯  9 �¡ñ QV· b°8 <*<�h�L A�A B�8 ÷�>�G L 8 A B�A�ANF�ANS�O
G
< ¡ P�» ¸[l ¢[Q »"l ¸�\ ùü\+¯ Q�¡[·
ýNP�¢ A
b iH8 :�p*G�B
;Cf�G�?�M�G�F�A�A B@M�M�f ·N¢  9\ ¡"l ¸N»  +l  9\ ¢U¯ QUP�»
ý�¸�] 8 B*b G�O�=�8 G�h�¼*GHO�M B�:�h�B�O�=°8 ?�8 =�8 < ¡mP ¡[· »"l P�» »"l ¡V] P�]+¯ ¸�]9»
ý�¸"P A F F G�L f�8 <*O�d�G@O
M B�:�h�B�O�=°8 ?�8 =y8 < ·V¸  �¡ ùaP�\"l ¡[  P�\+l Q�»  +¯ ·9·N¡
4�¸�] M�=°8 =y8 <G
¶*= G�L B�A ¸9  ¸�Q ¸[l ·"P »"l \9\ ù P�¢U¯  UP�¡
4�¸"P M�=°8 =y8 <@D@G�;N8 A_A�O�h
= G�÷�D�Å�L 8 B�f�8 =�8 <  VQ ¸9· ·[l P�¸ »"l »V] ù P9PN¯ ¸9·�»
4"¡V\ ?
G�L =�8 f ¯ <�Å�B�;�L M DHG�B�÷�F ANS�Å�L 8 B�=yd�8 =�8 < ¸N¢ ¡V\ P�\"l ¡V» Q+l ¸9¸ ·[¯ P�]�»
®9¸N» A B
f�8 B�AE>�G�O�= MNL 8 < ¸N¢ ¸ ¢ P�Q"l ¡[] P�¸[l ]�» \9\+¯ Q9]VQ
®9¸9¸ ;�G
O
MNDT>�G�B
<�A�=�8 M�O�M L ;98 <  9»  V· P9P�l Q9¡ P9PNl P�] P�·[¯ ·�\[¸
®N¡V  d�Å�>�G L = G�B
<�8 G¼*M B
;V¯ M L f�A�A B�S
G�<*O�d�A�;�8 f ¯  [¸  �¡ \V¸+l ¡9¢ \UPNl ¡�¢ ù P�·�]"¯ ¸9]VQ
®N¡[¸ d�Å�>�G L = G�B
<�8 GEDHG
=M L f�A�A B�S�G�<*O�d�A�;�8 fN¯ ·V¸ ·�  ¢mP�l ·UP ¢mPNl ¸9· P�·[¯  V·9]
®N¡VQ >�A�<*<�A�f�G�L G@O
G�L G�S�L ANF GT8 <*O�d�G�DC8 G ¸9  ¸N¡ P�»Ul \[· ¡"l P�» ùú·[¯ QN¢[]
®�Q9  d�G�D@M L L M�8 ;�G�B »[Q ¢[\ n Q+l \9  »"l ¢mP  +¯ ·�QUP
Y
¡9¡ L d�G�h�D@A�= M�8 ;�G�A L =�d�L 8 =�8 <°÷"?
G�L i�A�B
= GA�A�B�;V¯ ·9] ·N¡ P�¡Ul ·�¡ \9\+l \UP ·[¯  UP�]
Y
¡VQúO
M�¶
A�L =yd�L M�<�8 < »V¡ ·�  P�¸+l P ¸ P�»"l ]N¢ ¢U¯ \�¡VQ
Y�Q9]úf�M B�ANL =yd L M�<�8 < ·UP ·N¡ P�¢�l ¸�¡ P9PNl ¢+¸ »"¯ ¡[¸"P
Y�QUP A B
;�G�L G�A L =yL M�<*G�÷�?
G�L i�A�B
= GA�A�B�;�M�G�B�8 B�f�G�B ·N¢ ·�  P�Q"l ¢[¡ P�¢Ul ¢V¡ ¢U¯ ·�]9 
Y�QV·üM�<�= G�MN>�M L M�<�8 < ·9\ ·�Q »[¸+l ]9» »9¡"l ¸N¡ ¡"¯  N¢[Q
�U]UP d�M�M
b ;�>�8 :�BT G
¶�¯ B�]9\"l B�¡[Q"l L ]9Q[² »+· ·�\ P�·+l P�¡ P�\+l ¢[] Q+¯ ¢[ 9 
�U]9\ <�>�A�B�B�8 B�f�<�d�M�M
b ;9>�8 :�B ·�¡  9\ P9P�l  [· ¡"l ·9¸ »"¯ ·"P�]



�

-�/ ������� �
�
	 � �� ��������� � �������������*� ����� ��������� 	 � �+! ����#%$�&�&�'

>�G�L O ¯9I�J[6CO�M B�b M L DHG?
M�M L <*O�dNL 8 b = G�B_� �e� f�G�DC¯�p*M�<�= G�BC> ¯?
M�M L <*O�dNL 8 b ="� ö[�5 ºUK�º_÷";�8 A�f�B�M�<*G
f�G�G�BCI�J[6 ; A�f ¯VI�J[6 f�G�G�BCI�J+6 ;�A�f ¯9I�J[6

A�A B
= A F?
M�M L <*O�d L�¯
�U]�» L G
<�=yF G�<*<@F G�f�< \�¢ \9Q P9P�l ¡[] Q+l  UP ¢U¯ ¢[\UP
��P�¸ ?
G�L =�8 f�M�÷°;9h�8 ¼*G�F 8 f d�G�8 ;X G
¶�¯ d�¡[\9²  �¢  �¡ P�\"l  [· P9PNl ]�»  +¯ \9Q�¡
�"¡[¸ô>�A�L p�8 B
<�M B�8 <�D@G�l�¼�8 G�p�= GH?�¯ >�A�L p�8 B
<*M B ·V·  9] ¢+·+l \�¢ ¢[ +l P�] \+¯ P�¸N¡
�"¡9¡ G�>�8 F G >�<�8 G@ANF F GH?�M L DHG�B ¸ \9\ ¢[\"l  V  \9]+l Q9  ùû»"¯ ¸9·9·
�"¡VQ D_8 f L A�8 B�G ¡[Q QUP ¢[Q"l ·9Q ¢[]+l ¡[¸ P� +¯ ¡VQ9¡
K ]V  <�F A >
G�F M�M�<�d�G�8 ;*÷�A B�;�G�L G<�F A�A�>�<�= M�M L B�8 < ¡[\ ¡[¸ ·[l Q9] »"l ¸�  ·�]+¯ »[¸�¡
K[P · O�d�L MNB�8 <*O�d_A F O
M d�MNF�DT8 <�S L h�8 p »9¢ »V] P9P�l ¸�¡ Q+l ¡[· \+¯ \UP�¡
KN¸N¢ A
b b G�O�=�8 G
?
GE>
<�Å
O�d�M�<*G�B P ¸ \9] P�·+l ]�¢ \UPNl ¸"P \+¯ P�¡9¡
KN¸�» A B
f�<�= <�= M�M L B�8 <°÷�A B�f�<�= = M�G�<�= A B�; »[Q ·�\ \�»Ul P�Q P�Q+l P�  P�·[¯ »9»9¢
KN¸9 ÿ;�G�>�L G
<*<�8 G ¸UP ¸�\ \9 "l ¸9\ \�»"l QUP »[·[¯ ¡�P� 
KN¸9Q A B
;�G�L GEB
G�h�L M�=y8 <*O�d�G@<�= M�MNL B�8 <°÷�A�A B�;V¯  [· ¡�¢ ù \�»Ul ¡[  \V·[l ¸�] \+¯ ¢+·9·
øV]V·ÿd�M�G�<�= G�B »mP ·�\ ù Q+l ·9·  +l \�» ù ¢+¸[¯  V¸9 
øV]9Q <�Å�DT>
=y¯ ÷�p�F A�O�d�=�¯ <�8 B�h�<*<*G�B��°8 B
O�F ¯ >�8 :°B�� P�] ¸ Q+l ]UP ¸[l ¢V¡ \+¯ ·9¸"P
ø[¸N» A�O�h�= G_8 B�b G
O�=�8 GCS�M�?
G�B�<�= GF h
O�d�= iG�f�G�B P ¸ ¢[] ù ¡"l ¡VQ  +l »[· ù \V·[¯ P� [¸
ø[¸9· A�O�h�= G�÷�O�d L M B�8 <*O�d�G�<�8 B�h�<�8 =°8 <  V]  9Q ù ¡"l »[¸ ¸[l ¢V» \UPN¯ QV¸UP
ø[¸�  A�O�h�= G�=�M B
<�8 F F 8 =°8 < ¸�» ¸�Q ¸[l P�] ¸[l ·N»  +¯  9Q9]
ø[¸9¸ A�O�h�= GTF ANL Å�B�f�8 =�8 <°÷�=yL A�O�d�G�8 =y8 < P�¢ P9P Q+l ¸N¡ ¡"l \9\ \+¯ ·N¡V\
ø[¸N¡ A�O�h�= GTS L M B�O�d�8 =�8 <°÷�S L M B�O�d�8 M F 8 =°8 <   · P�¢�l Q�¢ P�]+l ·9· \9 +¯ ¸�][¸
ø9¡�Pô>�B
G�h�D@M B�8 G ·UP ·�\ P�\"l  �P P�\+l ]9]  +¯ P� �»
ø9¡9» D@A F 8 f�B
GEB
G�M >�F A�<�D@AS�L MNB
O�d h
<�÷�F M B
f \[¸ ¢[\ \9]"l »+· P�·[l ]V¸ \+¯ \�¡V]
øVQUP O�d�L MNB�¯ S�L M B
O�d 8 =°8 <�÷�S�L M B
O�d�8 G�O�= A�<�8 G�G�B  9» ¸ ¢ ¢[Q"l ¸V¸ \�»"l  �» ·[¯ ·�Q�»
øVQV·ôG�D�b Å
<*G�G�Dm÷°O
M >�;  VQ ¸�\ ¢[Q"l ·9  \V¸[l  N¢ ù ¢[]+¯  N¢"¸
øVQ9  A�<�=�D�A ¸N¢ ¸9· ¢V»Ul P�» \9\+l ]V¸ ùû»VQ+¯  V·9]
øVQV¸ÿd�M�M�8 p�M�M L = <°÷�A F F G�L f�8 <*O�d�GCL d�8 B�8 =y8 < ¸V¸ ¸N¡ P�¸+l ¸�¡ P�·[l Q�» ¢+·[¯ ¡[·9Q
6 ]�¢úi@L A�= = G�B \[¸ ¢+· \9]"l Q[· ¢Ul ¸�\ ·[¯ Q9]9]
6 ]V  F M p*ANF GCL M�M�;9d�G�8 ;�÷°G�L Å�=yd�G�G�DÃd�h�8 ; ¡    +l ·"P  +l ·N» \+¯ ¸"P�»
6N¸9] d�G�L >�G
<�¼�M�<�= G�L ·9   V¸ ùú¢mP�l ·9Q »�¢Ul ]9\ n \+¯ QN¢[]
6N¸�»ü;�G�L D@A�= M DHÅ
O
M�<*G�B ¡9¢ ¡VQ ùú¢[\"l ¢+Q ¢[\+l Q9\ ¢+·[¯ ¢V»V»
6N¸V· DHM B�8 F 8 A�<�8 <°÷°O�A�B�;�8 ;�8 A�<�8 <� G
¶�¯ ¶�¸�\+l Å�¸9·² \[· ¢+· P�¢�l ]V  ¡"l QUP ·[¯ ¡V N¢
6N¸9 üA B
;V¯ 8 B�b G�O�=°8 GCd h�8 ;�÷°<�h�S�O ¯ ÷�G L Å
<�8 >
G F A�<  V\ ¸�] P�\"l QV] P�\+l P�]  +¯ \9Q9 
6�¡V» 8 DT>�G
=�8 f�M�÷y8 DE>
G
=y8 f�8 B�8 <�A
=y8 G ¸V· ¡V\ ù ·[l ¸�Q ·[l ]9Q  +¯  N¢[\
6�¡[ û<*G�S
M L L M 8 <*O�d@G�O
¼*G�G�Dm÷�L M�M�< ·9] ·9¸ ¡"l ¸"P ¸[l QV· P�]+¯ \UP�Q
6�¡+¸ O
M B
<�=�8 =yh
=�8 M B�G�G�F�G�O
¼*G�G�D ¸9] ¸�  ·[l \N¢ »"l  9] P� +¯ ¡V 9»
6�¡V¡üO
M B�=�A�O*=+G�O�¼*G�G�D�÷�A B�;�G�LNG�O
¼*G�G�D  �P ¸"P ù  +l ·�\ »"l ¢V» ¢[ +¯ ]�»[ 
6 Q�P >�<*M�L 8 A�<�8 <  [· ¸�\ P�»Ul P�Q Q+l ¡�P  +¯ »�P9P
6 QV üA�O�B
G ¡[  QUP Q+l ¡9¡ Q+l ]9Q P�]+¯ ¸�\�P
6 Q9¡ h�L =�8 O�A�L 8 A »[] »�P P�\"l »[  P�]+l P�\ ·[¯ ¢[\9]
6 QVQüA B
;�G�L G@¼�8 G�p�= G�BCd h�8 ;�÷�<�h�S�O�¯ iG�G�b <�G�F \VQ »�P ù Q+l P�¢ ¸[l ¸N¡ »"¯ \N¢9¢
7 ¡+· d�Å�>�G L =yd�Å�L G�M 8 ;�8 G�÷�=�d�Å�L G�M�= M�¶�8 O�M�<*G ¸9]  9Q ¡"l \�»  +l P�¸ \+¯ ¡�P�»
7 ¡[  d�Å�>�M�=�d�Å�L G�M�8 ;N8 G�÷�D�Å�¶
M�G�;�G�G�D ¡V» QUP ù ·[l »9» ¢Ul ¡VQ P9PN¯ ·� V 
7NQV]û;�8 A S�G
= G�<_DHG�F F 8 =�h�< ¸UP ¸�] \N¢�l ¡[] \UPNl ¢9¢ ¡V]+¯  V·9 
7NQV\ : 8 O�d
= ¡+· Q9] ù ¡"l ]V·  +l QV· ¸[¯ ¢V»9»



������� ���
	 � �� ��������� � ��������������� ����� ��������� 	 � �"! ����#%$�&�&�' - 0

>�G�L O ¯9I�J[6CO�M B�b M L DHG?
M�M L <*O�dNL 8 b = G�B_� �e� f�G�DC¯�p*M�<�= G�BC> ¯?
M�M L <*O�dNL 8 b ="� ö[�5 ºUK�º_÷";�8 A�f�B�M�<*G
f�G�G�BCI�J[6 ; A�f ¯VI�J[6 f�G�G�BCI�J+6 ;�A�f ¯9I�J[6

A�A B
= A F?
M�M L <*O�d L�¯
7NQ�¢ü?
G
= <�= M
b iH8 <*<*G�F 8 B
f�<*<�= M�M�L B�8 <*<*G�B ¡mP ¸N¡ ¸9¸+l ·�¡  �»"l ¸�  ùü\V·[¯ ¸� 9»
�U]�» h�L 8 B�GC8 B�O
M B
=�8 B�G�B�=y8 GT G
¶�¯ >�P�\9² ¢[¡ ·N» ùaP�¸+l Q9¡ P�Q+l  �¡ ·[¯ P�\V·
��¸"P O�Å
<�=°8 =�8 <°÷�h�L 8 B
G�iG�f�8 B�b G�O*=y8 G�< ¸�» ¡V\ ù ·[l ¡V\ ·[l »VQ ¢[\+¯ ¢[Q9¡
½¾¸N¡ ¼*i�A�B�f�G�L <*O�d�A >\��S�G
?
G�<�=�8 f�; \9» \V¸ ¸[l ·"P ¸[l ·N¡ \+¯ \�»V 
��]V\ >�8 :�B F 8 :�p�GEDHG�B�<�=�L h�A�=y8 G ¡[] ¡�P ¸[l ¡V\ ¸[l ¡V  ¢U¯ \9\�»
��]V  DHG�B�M L L A�f�8 G ¸V¸ ¡V\ P�]"l P�» Q+l  N¢ \+¯ ¸� �»
��][¸ M B�L G�f�G�F D�A
=�8 f�Gy÷ b�L G�À�h
G�B
= GCDHG�B�<�=�L°¯ ¸�» ¸"P P�\"l \[· P�]+l ¡�P \+¯ »[¸�]
�"PVP O�F 8 D@A�O�= G�L 8 G�F G�<�Å�DC>�= MNDHG�B�÷�p�F A�O�d
=�G�B ·9\  N¢ ùaP�¸+l ][· P�·[l P�] P� +¯ ]9]V 
�9¸9\ûO�A B
;�8 ;N8 A�<�8 <�h�L M�f�G�B�8 =�ANF GCS�G�i%G�¼*G�B ·N¢ ·�Q ù ¡"l ¡VQ ¡"l \9\ Q+¯ ¸�]�»
�9¸9  D@A F 8 f�B
GEB
G�M >�F ¯ S
MNL <�= G�B_� ?�L M h�iH� PVP P�» »V]"l P · \�¡"l ¡VQ \+¯ ·�\9\
�N¡V»û?�A�f�8 B�8 =�8 <°÷�?�h F ?�8 =�8 <_B�A�M »[Q ·�  ¸[l P�   +l  V¸ »"¯ »V\9 
�N¡+· S�G�B�8 f�B
GE>�L M�<�= A�A�=Ud�Å�>�G L =yL M�b°8 G ¸9\ ¸ ¢ »V "l  VQ ¢V»"l »VQ ù ¢U¯ \9 V·
ù ÷�n9<�8 f�B�8 b°8 O�A B�=m>X¿_¯ ]V·XM >C>�A p�=�8 :°p�B�8 ?
G�A h



�

. 2 ������� �
�
	 � �� ��������� � �������������*� ����� ��������� 	 � �+! ����#%$�&�&�'

�


