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+HW�+3;�UHJHOV\VWHHP�EHVWDDW�XLW�HHQ�HOHNWURQLVFKH�GLVSOD\�PHW�/&'�VFKHUP�HQ�HHQ�VFKDNHONDVW��GLH�PHW�EHKXOS�YDQ�HHQ�WHOHIRRQNDEHO�ZRUGHQ�YHUERQGHQ��9LD�GH�HOHNWURQLVFKH�GLVSOD\�NXQQHQ���XQLWV��ZDDUYDQ���KRRIGXQLW��PDVWHU��HQ���YROJXQLWV��VODYH���RQDIKDQNHOLMN�YDQ�HONDDU�GRRU�HHQ�56����VHULsOH�YHUELQGLQJ�JHUHJHOG�ZRUGHQ��'H�HOHNWURQLVFKH�GLVSOD\�GLHQW�JHSODDWVW�WH�ZRUGHQ�RS�HHQ�YULM�WRHJDQNHOLMNH�SODDWV��'H�JHEUXLNHU�NDQ�GRRU�PLGGHO�YDQ�GH�YRRU�KHP�EHVFKLNEDUH�JHJHYHQV�LQVWHOOHQ��2S�GH�GLVSOD\�ZRUGW�HONH�LQIRUPDWLH�JHYLVXDOLVHHUG�HQ�EHYHVWLJG��,Q�GH�VFKDNHONDVW�]LW�HHQ�EHVWXULQJVHHQKHLG��'H]H�EHVWXULQJVHHQKHLG�UHJHOW�GH�HOHNWURQLVFKH�VFKDNHOLQJHQ�RS�EDVLV�YDQ�GH�JHNR]HQ�FRQILJXUDWLH�HQ�LQJHVWHOGH�SDUDPHWHUV�GRRU�GH�JHEUXLNHU���
%HVWXULQJVHHQKHLG�

��
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%HVFKULMYLQJ�DDQVOXLWLQJHQ�EHVWXULQJVHHQKHLG�
9RHGLQJ��������9RHGLQJ�����9DF����+]��,QJDQJHQ���������9�R�����9�YRRU�GH�VWXULQJVWUDQVIRUPDWRU��YHQWLODWRUPRWRU�VSDQQLQJ�XLWOH]LQJ������,QYULHVEHYHLOLJLQJVHQVRU�17&���.��6�������9HUVH�EXLWHQOXFKW�WHPSHUDWXXUVHQVRU�17&���.��7H������5HWRXUOXFKW�WHPSHUDWXXUVHQVRU�17&���.��7D�������%HYHLOLJLQJ�FRPSUHVVRU�����&��������9XLOILOWHU�DODUP�UHWRXU]LMGH�������9XLOILOWHU�DODUP�WRHYRHU]LMGH������$ODUP�³JHHQ�YHQWLODWLH´������%HYHLOLJLQJ�FRPSUHVVRU����&��������%HYHLOLJLQJ�PLFURVFKDNHODDUV�ELM�RSHQVWDDQGH�SDQHOHQ���������ELM�YHQWLODWRUVHFWLHV��8LWJDQJHQ��]RQGHU�YRHGLQJ���������5HJHOLQJ�WEY�VHUYRPRWRU�E\SDVV��.���������2PNHHUNOHS�FRPSUHVVRU���.���������&RPSUHVVRU����.���������$ODUP��.���������2PNHHUNOHS�FRPSUHVVRU����.���������(OHNWULVFK�YHUZDUPLQJVHOHPHQW��YRUVWEHYHLOLJLQJ���.���������9HQWLODWRUPRWRUHQ��.���������(OHNWULVFK�YHUZDUPLQJVHOHPHQW��QDYHUZDUPLQJ���.���������&RPSUHVVRU����.����*HERXZEHKHHUVLQJV\VWHHP��*%6��HQ�KRRIG�YROJXQLW�DDQVOXLWLQJHQ��������56����VHULsOH�EXV�QDDU�56����56����VHULsOH�FRQYHUWHU�DOV�LQWHUIDFH�QDDU�*%6�������56����DDQVOXLWLQJ�WXVVHQ�KRRIG��HQ�YROJXQLWV��PDVWHU�HQ�VODYH��������,QWHUIDFH�YRRU�XLWOH]LQJ�PRWRUVSDQQLQJ��
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(OHNWURQLVFKH�GLVSOD\�

��'H�GLVSOD\�YDQ�GH�+3;�EHVWDDW�XLW���NQRSSHQ�YRRU�KHW�LQVWHOOHQ�YDQ�GH�SDUDPHWHUV�HQ�HHQ�/&'�VFKHUP�YRRU�XLWOH]LQJ�YDQ�DOOH�SDUDPHWHUV�HQ�DFWXHOH�VWDWXV������KRRIG�YROJ�VHOHFWLH��PDVWHU�VODYH�����LQVWHOWRHWV�ZDDUGH�SDUDPHWHU�� �����$$1�8,7�67$1'�%<�NQRS����VHW�WRHWV����LQVWHOWRHWV�ZDDUGH�SDUDPHWHU�� �����GHPSHQ�YDQ�KHW�DODUPVLJQDDO����GLVSOD\��]LH�������3URJUDPPHULQJ��
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������+RRIG�9ROJ��0DVWHU�6ODYH��6FKDNHOLQJ�
'RRU�GH�56����VHULsOH�DDQVOXLWLQJ�WXVVHQ�GH�KRRIGXQLW�HQ�YROJXQLWV��LV�KHW�PRJHOLMN�RP���XQLWV�WH�SURJUDPPHUHQ�GRRU�PLGGHO�YDQ���HOHNWURQLVFK�GLVSOD\��'H�EHNDEHOLQJ�WXVVHQ�GH�UHJHOPRGXOHV�ZRUGW�XLWJHYRHUG�PHW�WHOHIRRQNDEHO���'RRU�LHGHUH�NHHU�.123���LQ�WH�GUXNNHQ�YHUDQGHUW�GH�KRRIG�YROJ�VFKDNHOLQJ��GH]H�IXQFWLH�LV�EHVFKLNEDDU�ZDQQHHU�GH�³Q6´�SDUDPHWHU�QLHW�GH�ZDDUGH����QXO��JHHIW���9LD�LQJDQJ����HQ�����GLJLWDDO��RS�GH�EHVWXULQJVHHQKHLG��NDQ�GH�JHEUXLNHU�GH�YROJHQGH�VFKDNHOLQJ�NLH]HQ��+RRIG��PDVWHU�� �NOHP������RSHQ�HQ������RSHQ�9ROJ����VODYH���� �NOHP������RSHQ�HQ������JHVORWHQ�9ROJ����VODYH���� �NOHP������JHVORWHQ�HQ������RSHQ�9ROJ����VODYH���� �NOHP������JHVORWHQ�HQ������RSHQ�
9HUELQGLQJHQ�PDVWHU�VODYH�
�

��9HUELQGLQJ�EHVWXULQJVHHQKHLG���HOHNWURQLVFKH�GLVSOD\�YLD�WHOHIRRQNDEHO��9HUELQGLQJ�EHVWXULQJVHHQKHGHQ�RQGHUOLQJ�YLD�56����YHUELQGLQJHQ��
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������/RJLVFKH�ZHUNLQJ�
,Q�GH�XQLW�EHYLQGHQ�]LFK���WHPSHUDWXXUVHQVRUHQ��
��,Q�GH�UHWRXU�DDQ]XLJ]LMGH��QHW�YRRU�GH�NUXLVVWURRP�ZLVVHODDU��UXLPWHWHPSHUDWXXU�7D����,Q�GH�YHUVH�EXLWHQOXFKWDDQ]XLJ��YRRU�GH�NUXLVVWURRP�ZLVVHODDU��EXLWHQWHPSHUDWXXU�7H����RS�KHW�RSSHUYODN�YDQ�GH�FRQGHQVRU��LQYULHV��EHYHLOLJLQJVHQVRU��ZLQWHUVLWXDWLH��RQWGRRL�WHPSHUDWXXU�6�����*HEDVHHUG�RS�GH�WHPSHUDWXXUYHUVFKLOOHQ��7VS�±�7D��HQ����7VS�±�7H���ZDDUELM�7VS�GH�LQJHVWHOGH�UXLPWH�WHPSHUDWXXU�LV��EHSDDOG�GH�+3;�XQLW�GH�PDQLHU�ZDDURS�KHW�V\VWHHP�JDDW�ZHUNHQ���
��YHQWLODWLH��OXFKWVWURRP�RYHU�NUXLVVWURRPZLVVHODDU��FRPSUHVVRUHQ�XLW��
��YULMH�NRHOLQJ��JHHQ�OXFKWVWURRP�RYHU�NUXLVVWURRP�ZLVVHODDU�HQ�FRPSUHVVRUHQ�XLW��
������YHUZDUPLQJ��OXFKWVWURRP�RYHU�NUXLVVWURRPZLVVHODDU����FRPSUHVVRU�LQ�³KHDWSXPS´�F\FOXV��DQGHUH�FRPSUHVVRU�XLW��
�������YHUZDUPLQJ��OXFKWVWURRP�RYHU�NUXLVVWURRPZLVVHODDU��EHLGH�FRPSUHVVRUHQ�LQ�³KHDWSXPS´�F\FOXV��
�������YHUZDUPLQJ���RSWLRQHHO�HOHNWULVFK�YHUZDUPLQJVHOHPHQW��]LH�YRULJH���HOHNWULVFK�YHUZDUPLQJVHOHPHQW�DDQ��
������NRHOLQJ��OXFKWVWURRP�RYHU�NUXLVVWURRPZLVVHODDU����FRPSUHVVRU�LQ�NRHOLQJF\FOXV�HQ�DQGHUH�XLW���
�������NRHOLQJ��OXFKWVWURRP�RYHU�NUXLVVWURRPZLVVHODDU��EHLGH�FRPSUHVVRUHQ�LQ�NRHOLQJF\FOXV����'H�7D�HQ�7H�WHPSHUDWXXU�ZDDUGHQ�ZRUGHQ�RRN�JHEUXLNW�RP�HHQ�HOHNWULVFKH�QDYHUZDUPHU��RSWLRQHHO��LQ�WH�VFKDNHOHQ�YRRU�YRUVWEHYHLOLJLQJ��'H]H�WHPSHUDWXUHQ�ZRUGHQ�YHUJHOHNHQ�PHW�GH�LQJHVWHOGH�SDUDPHWHU���'H�6��WHPSHUDWXXU�ZDDUGH��LQ�YHUJHOLMNLQJ�PHW�HHQ�DQGHUH�LQJHVWHOGH�SDUDPHWHU��NDQ�HUYRRU�]RUJHQ�GDW�WLMGHOLMN�HHQ�RQWGRRLF\FOXV�VWDUW��'H�XQLW�VFKDNHOW�GH�YHQWLODWRUHQ�XLW�HQ�JRRLW�GH�NRHOF\FOXV�RP�]RGDW�GH�ZLQWHUYHUGDPSHU��FRQGHQVRU�LQ�]RPHUVLWXDWLH��RQWGRRLW���'H�XQLW�FRQWUROHHUW�DXWRPDWLVFK�GH�EHGULMIVXUHQ�YDQ�EHLGH�FRPSUHVVRUHQ�HQ�]RUJW�YRRU�HHQ�JHOLMNPDWLJH�OHYHQVGXXU�YDQ�GH]H�FRPSUHVVRUHQ���7VS� �JHZHQVWH�UXLPWH�WHPSHUDWXXU�9� �DOOHHQ�YHQWLODWLH��FRPSUHVVRUHQ�XLW��9�)� �YULMH�NRHOLQJ��FRPSUHVVRUHQ�XLW��E\SDVV�NOHS�RSHQ��9�+���RI�9�+��� �����YHUZDUPLQJ��ppQ�FRPSUHVVRU�DDQ��9�+��+�� ������YHUZDUPLQJ���FRPSUHVVRUHQ�DDQ��9�+��+��$(+� ������YHUZDUPLQJ���FRPSUHVVRUHQ�DDQ�HQ�HOHNWULVFK�YHUZDUPLQJVHOHPHQW��RSWLRQHHO���9�&���R�9�&��� �����NRHOLQJ��ppQ�FRPSUHVVRU�DDQ��9�&��&�� ������NRHOLQJ���EHLGH�FRPSUHVVRUHQ�DDQ���
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&\FOL�RYHU]LFKW�

��
5HODLV�XLWJDQJ� .�� .�� .�� .�� .�� .�� .�� .�� .��
:HUNLQJVJHELHG� � � � � � � � � �
9� � � ;� � � � � � �
9�+�� ;� � ;� � ;� � �;�� �;�� �
9�+��+�� ;� � ;� � ;� � ;� ;� �
9�+��+��$(+� ;� ;� ;� � ;� � ;� ;� �
9�)� � � ;� � � � � � ;�
9�&�� ;� � ;� � � � �;�� � �
9�&��&�� ;� � ;� � � � ;� � �
2QWGRRL�F\FOXV��
�� ;� � � � � � ;� � �
9RUVWEHYHLOLJLQJ�
�� � � ;� ;� � � � � �
�
��DOOHHQ�LQ�YHUZDUPLQJVF\FOXV�
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������3URJUDPPHUHQ�
(U�]LMQ���QLYHDXV�ZDDULQ�GH�JHEUXLNHU�GH�SDUDPHWHUV�NDQ�YDULsUHQ����H�QLYHDX�GH�ZDDUGHV�YDQ�KHW�FRQWUROH�V\VWHHP���H�QLYHDX�RP�GH�SDUDPHWHUV�YDQ�KHW�NRHOV\VWHHP�WH�PRGLILFHUHQ��,Q�KHW�ODDWVWH�JHYDO�GLHQW�GH�QRGLJH�NHQQLV�DDQZH]LJ�WH�]LMQ��RPGDW�GH]H�ZDDUGHQ�IDEULHNVPDWLJ�DO�]LMQ�LQJHVWHOG��
�H�1LYHDX�SDUDPHWHUV�
3DUDPHWHU��FRGH� 2PVFKULMYLQJ� 5DQJH� ,QJHVWHOGH�ZDDUGH�

U�� (HUVWH�WHPSHUDWXXUVYHUVFKLO� ��·��� �� >�&@�
U�� 7ZHHGH�WHPSHUDWXXUYHUVFKLO� ��·��� �� >�&@�
WJ� 9RUVWEHYHLOLJLQJ�HOHNWULVFKH�YHUZDUPLQJ�LQJHVWHOGH�WHPSHUDWXXU� ����·���� ��� >�&@�
WH� %XLWHQWHPSHUDWXXU��7H�VHQVRU�QLHW�LQVWHOEDDU��DOOHHQ�XLWOHHVEDDU�� � � >�&@�
W(X� &RQGHQVRU�OXFKWWHPSHUDWXXU��6��DOOHHQ�XLWOHHVEDDU�� � � >�&@�
F$� 5HWRXU�WRHYRHU�YHQWLODWRUPRWRU�VWURRP��DOOHHQ�XLWOHHVEDDU�� � � >$@�
+06� .ORN�LQVWHOOLQJ� ������·������� � �

'UXN�JHOLMNWLMGLJ�WRHWV�������HQ������YRRU�HHQ�DDQWDO�VHFRQGHQ�LQ���
�'RRU�WH�VFUROOHQ�LQ�GH�OLMVW�P�E�Y��WRHWV�������RI�WRHWV��������NDQ�GH�JHEUXLNHU�GH�MXLVWH�SDUDPHWHU�LQVWHOOHQ�RI�XLWOH]HQ��2P�HHQ�ZDDUGH�WH�YHUDQGHUHQ��PRHW�WRHWV����FDOFXODWRU�WRHWV��ZRUGHQ�LQJHGUXNW�HQ�YDVWJHKRXGHQ��9LD�WRHWV�������RI�WRHWV�������NDQ�GH�ZDDUGH�ZRUGHQ�YHUDQGHUG��'H�ZDDUGHQ�ZRUGHQ�DXWRPDWLVFK�RSJHVODJHQ�QD�KHW�ORVODWHQ�YDQ�GH�WRHWVHQ�QD�HHQ�DDQWDO�VHFRQGHQ��RI�GRRU�JHOLMNWLMGLJH�LQGUXNNHQ�YDQ�WRHWV���HQ���YRRU�HQNHOH�VHFRQGHQ��,Q�KHW��H�QLYHDX�EOLMIW�GH�XQLW�DDQ��GLW�LV�ZHO�DIKDQNHOLMN�YDQ�GH�LQJHVWHOGH�SDUDPHWHUV�HQ�KHW�ORJLVFKH�ZHUNLQJVFKHPD�YDQ�GH�XQLW��
�H�1LYHDX�SDUDPHWHUV��&+52127(50267$$7��
*HNRSSHOG�DDQ�KHW��H�QLYHDX�YDQ�SURJUDPPHUHQ��PRHWHQ�GH�YROJHQGH����SDUDPHWHUV�ZRUGHQ�LQJHVWHOG�� YRRU� HONH� GDJ� YDQ� GH� ZHHN�� HHQ� YDQ� GH� YLHU� SURJUDPPD¶V� �� XXU�WHPSHUDWXXU�LQVWHOOLQJ���KHW�VHOHFWHUHQ�HQ�LQVWHOOHQ�JHEHXUW�]RDOV�EHVFKUHYHQ�ELM��H�1,9($8�3$5$0(7(56���3URJUDPPD�3����7LMGVWUDMHFWHQ�YRRU�$$1��GH�HHUVWH�YDQ�W6��WRW�W)��ZDDUELM�W��JHZHQVWH�WHPSHUDWXXU� LV��GH�WZHHGH�YDQ�W6��WRW�W)��ZDDUELM�W��GH�JHZHQVWH�WHPSHUDWXXU�LV��EXLWHQ�GH]H�UDQJH�VWDDW�GH�XQLW�LQ�VWDQG�E\�PRGH���3URJUDPPD�3��(HQ�7LMGVWUDMHFW�YRRU�$$1��YDQ�W6��WRW�W)��ZDDUELM�W��GH�JHZHQVWH�WHPSHUDWXXU�LV��EXLWHQ�GH]H�UDQJH�VWDDW�GH�XQLW�LQ�VWDQG�E\�PRGH���
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3URJUDPPD�3��'H�+3;�LV����XXU�$$1��3URJUDPPD�3��'H�+3;�LV����XXU�8,7���HQ�LQ�VWDQG�E\�PRGH���
3DUDPHWHU�FRGH� 2PVFKULMYLQJ� 5DQJH� ,QJHVWHOGH�ZDDUGH�

W�� (HUVWH�JHZHQVWH�WHPSHUDWXXUW�3�� ��·���� ��� >�&@�
W�� 7ZHHGH�JHZHQVWH�WHPSHUDWXXU�3�� ��·���� ��� >�&@�
W�� *HZHQVWH�WHPSHUDWXXU�3�� ��·���� ��� >�&@�
W6�� (HUVWH�JHZHQVWH�VWDUWWLMG3�� ������·������� ������ �
W)�� (HUVWH�JHZHQVWH�HLQGWLMG�3�� ������·������� ������ �
W6�� 7ZHHGH�JHZHQVWH�VWDUWWLMG�3�� ������·������� ������ �
W)�� 7ZHHGH�JHZHQVWH�HLQGWLMG�3�� ������·������� ������ �
W6�� 6WDUWWLMG�3�� ������·������� ������ �
W)�� (LQGWLMG�3�� ������·������� ������ �
*�� 3URJUDPPD�PDDQGDJ� 3��·��3�� 3�� �
*�� 3URJUDPPD�GLQVGDJ� 3��·��3�� 3�� �
*�� 3URJUDPPD�ZRHQVGDJ� 3��·��3�� 3�� �
*�� 3URJUDPPD�GRQGHUGDJ� 3��·��3�� 3�� �
*�� 3URJUDPPD�YULMGDJ� 3��·��3�� 3�� �
*�� 3URJUDPPD�]DWHUGDJ� 3��·��3�� 3�� �
*�� 3URJUDPPD�]RQGDJ� 3��·��3�� 3�� �

�'H� VHOHFWLH� YDQ� GH� FKURQRWKHUPRVWDDW� �PRGH� ��� RI� KDQGPDWLJ� �PRGH� ��� JHZHQVWH� ZDDUGH�LQVWHOOLQJ� JHEHXUW� GRRU� PLGGHO� YDQ� WRHWV� ��� ODPSMH� ��� RS� GH� GLVSOD\� �� ]LH� RRN� SDJLQD� ���',63/$<�)81&7,(6��]DO�GH�LQJHVWHOGH�FRQWUROH�DXWRPDWLVFK�RI�KDQGPDWLJ�ZHHUJHYHQ��
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�H�1LYHDX�SDUDPHWHUV�
7RHJDQNHOLMN�GRRU�WRHWV��������������HQ���HQNHOH�VHFRQGHQ�LQJHGUXNW�WH�KRXGHQ��GH�XQLW�JDDW�GDQ�LQ�VWDQG�E\�PRGH���

3DUDPHWHU�FRGH� 2PVFKULMYLQJ� 5DQJH� ,QJHVWHOGH�ZDDUGH�
G�� 9HUWUDJLQJVWLMG�RQWGRRL�F\FOXV�� �����·������ ������ >PLQ@�
G�� VWDUW�RQWGRRL�F\FOXV���WHPSHUDWXXU�� ����·���� ��� >�&@�
G�� HLQGH�RQWGRRL�F\FOXV���WHPSHUDWXXU�� ����·���� �� >�&@�
G�� 0D[LPXP�WLMG�RQWGRRL�F\FOXV� ��·����� ��� >PLQ@�
)�� 9HUWUDJLQJVWLMG�YHQWLODWRU�DDQ�QD�EHsLQGLJLQJ�YDQ�GH�RQWGRRL�F\FOXV� ��·����� ��� >V@�
)�� epQ�FRPSUHVVRU�XLW�DDQ��PLQLPXP�WLMG� ��·���� �� >PLQ@�
)�� epQ�FRPSUHVVRU�PLQLPXP�LQVFKDNHOWLMG� ��·���� �� >PLQ@�
GX� +HDW�SXPS�PRGH�$$1�YHUWUDJLQJVWLMG� ���·���� ��� >V@�
UF� �GH�FRPSUHVVRU�VWDUW�YHUWUDJLQJ�QD�LQ�NRPHQ���VW�FRPSUHVVRU�� ��·����� ��� >V@�
Q6� $DQWDO�9ROJ��VODYH��PRGXOHV�JHNRSSHOG�DDQ�GH�+RRIG��0DVWHU�PRGXOH� ��·��� �� �
U(/� 6RIWZDUH�YHUVLH��DOOHHQ�XLWOHHVEDDU�� � � �

�'RRU� WH� VFUROOHQ� GRRU� GH� OLMVW� GRRU� PLGGHO� YDQ� WRHWV� �� ���� RI� �� ���� � NDQ� GH� JHZHQVWH�SDUDPHWHU�ZRUGHQ�JHNR]HQ��GRRU�WRHWV����FDOFXODWRU��LQJHGUXNW�WH�KRXGHQ�NDQ�GRRU�PLGGHO�YDQ�WRHWV��������RI��������GH�ZDDUGH�ZRUGHQ�YHUDQGHUG��'H�LQJHVWHOG�ZDDUGHQ�ZRUGHQ�RSJHVODJHQ�GRRU�WRHWV�������HQ�������JHOLMNWLMGLJ�HQNHOH�VHFRQGHQ�LQJHGUXNW�WH�KRXGHQ��GRRU�LQGUXNNHQ�WRHWV���VWDUW�GH�+3;��
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'LVSOD\IXQFWLHV�

�
��� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH��OHG�DDQ�RXWSXW�21��OHG�XLW�RXWSXW�2))�0RGH����PDDQGDJ���� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))�0RGH����GLQVGDJ���� 0RGH����XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))�0RGH����ZRHQVGDJ���� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))�0RGH����GRQGHUGDJ���� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))�0RGH����YULMGDJ���� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))�0RGH����]DWHUGDJ���� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))�0RGH����]RQGDJ���� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))���� 0RGH����.��XLWJDQJ�YDQ�+RRIG�0DVWHU�RI�YROJ�VODYH�OHG�DDQ��RXWSXW�21��OHG�XLW��RXWSXW�2))����� ����� /('��DDQ� �FKURQRWKHUPRVWDDW�UHJHOLQJ�$$1��PRGH����/('�8,7� �VWDQGDDUG�UHJHOLQJ�$$1��PRGH�������� +RRIG��0DVWHU��FRQGLWLH��D��OLQNHU�ODPSMH�DDQ� �PRGXOH�KHUNHQW��PDDU�QLHW�]LFKWEDDU�RS�GDW�PRPHQW�
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E��OLQNHU�ODPSMH�NQLSSHUHQG� �PRGXOH�]LFKWEDDU�F��UHFKWHU�ODPSMH�DDQ� �PRGXOH�LQ�DODUP�VWDWXV�G��UHFKWHU�ODPSMH�NQLSSHUHQG� �PRGXOH��VWDQG�E\����� 9ROJ�6ODYH���FRQGLWLH��DOV�KLHUERYHQ��EHLGH�OLFKWMHV�XLW� �PRGXOH�QLHW�DDQZH]LJ������ 9ROJ�6ODYH���FRQGLWLH��DOV�KLHUERYHQ��EHLGH�OLFKWMHV�XLW� �PRGXOH�QLHW�DDQZH]LJ������ 9ROJ�6ODYH���FRQGLWLH��DOV�KLHUERYHQ��EHLGH�OLFKWMHV�XLW� �PRGXOH�QLHW�DDQZH]LJ������ 5XLPWH�WHPSHUDWXXU��7D���NQLSSHUHQG�ZDQQHHU�GH��PRGXOH�LQ�VWDQG�E\�PRGH�LV����� 0RGH����%XLWHQ�WHPSHUDWXXU��7H��YRRU�GH�WH�EHNLMNHQ�PRGXOH�0RGH����LQJHVWHOGH�ZDDUGH����� -XLVWH�XXU�LQVWHOOLQJ����� ,QJHVWHOGH�SDUDPHWHUV�YRRU�GH�]LFKWEDUH�PRGXOH������ .RHOLQJ�F\FOXV�YRRU�GH�]LFKWEDUH�PRGXOH��ppQ�FRPSUHVVRU�RI�EHLGH������ 9HUZDUPLQJ�F\FOXV�YRRU�GH�]LFKWEDUH�PRGXOH��ppQ�FRPSUHVVRU�RI�EHLGH������ /DPSMH�DDQ� �YRUVWJHYDDU�YRRU�GH�]LFKWEDUH�PRGXOH�/DPSMH�NQLSSHUHQG�� �RQWGRRL�PRGH����� 9HQWLODWRUHQ�YRRU�GH�]LFKWEDUH�PRGXOH����� $OJHPHHQ�DODUP�YRRU�HHQ�PRGXOH��RRN�GH�QLHW�]LFKWEDUH������ /DPSMH�DDQ� �XQLW�$$1�/DPSMH�NQLSSHUHQG��XQLW�LQ�VWDQG�E\�PRGH��]LFKWEDDU���ILNNHUHQG��
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������*HERXZ�%HKHHU�6\VWHHP��*%6��
0HW�HHQ�56����56����VHULsOH�RPYRUPHU��71(7�DFFHVVRLUHV��HQ�HHQ�UHPRWH�3&�NDQ�GH�JHEUXLNHU�PHHUGHUH�+3;�XQLWV�PRQLWRUHQ�HQ�DDQVWXUHQ��YROJHQV�KHW�RQGHUVWDDQGH�VFKHPD��'H]H�LQWHUIDFH�JHEUXLNW�HHQ�VSHFLILHN�³KDQGVKDNLQJ´�SURWRFRO�HQ�HHQ�&'�PHW�VRIWZDUH��9RRU�PHHU�LQIRUPDWLH�YHUZLM]HQ�ZLM�X�QDDU�KHW�71(7�KDQGERHN�GDW�PHW�GH]H�DFFHVVRLUHV�ZRUGW�PHHJHOHYHUG���'H�PLQLPXP�HLVHQ�YRRU�GH�UHPRWH�3&�]LMQ��
��26�:LQGRZV�;3�RI�;3�+RPH�
��3HQWLXP�,,,�PLFURSURFHVVRU�
������0%�5$0�
�����*%�+'�
2YHU]LFKW�*HERXZEHKHHU�V\VWHP�

�
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'((/�����75$163257�,16758&7,(6�
�

����9HUSDNNLQJ�
(ONH�+3;�XQLW�ZRUGW�YHUYRHUG�RS�HHQ�WUDQVSRUWIUDPH�PHW�EHVFKHUPHQGH�IRDPILOP��'H�EHVFKHUPLQJ�PRHW�LQWDFW�JHODWHQ�ZRUGHQ�WRW�DDQ�KHW�PRPHQW�YDQ�LQVWDOODWLH��'H�PDWHULDOHQ�GLH�RP�WHFKQLVFKH�UHGHQHQ�QRJ�QLHW�]LMQ�JHPRQWHHUG�ZRUGHQ�JHVFKHLGHQ�YHUSDNW�HQ�PHHJHOHYHUG��HYHQWXHHO�ELQQHQLQ�GH�XQLW��

�
����7UDQVSRUW�
*HEUXLN�YRRU�WUDQVSRUW�YDQ�GH�XQLWV�KHW�MXLVWH�JHUHHGVFKDS�FRQIRUP�QRUP��������&((�HQ�GH�RS�GH]H�UHJHOV�YDQ�WRHSDVVLQJ�]LMQGH�DDQYXOOLQJHQ��+HW�JHZLFKW�YDQ�GH�DI]RQGHUOLMNH�XQLWV�LV�LQ�GH]H�KDQGOHLGLQJ�YHUPHOG��%LM�JHEUXLN�YDQ�HHQ�WDNHO�GLHQW�X�RS�RQGHUVWDDQGH�ZLM]H�WH�KLMVHQ�RP�EHVFKDGLJLQJHQ�DDQ�GH�XQLW�WH�YRRUNRPHQ��7LMGHQV�KHW�WDNHOHQ�GLHQW�GH�XQLW�KRUL]RQWDDO�WH�EOLMYHQ�HQ�WH�ZRUGHQ�YRRUNRPHQ�GDW�GH�XQLW�RQFRQWUROHHUEDDU�JDDW�GUDDLHQ��
+LMVLQVWUXFWLHV�

�
����&RQWUROHOLMVW�
%LM�RQWYDQJVW�YDQ�GH�XQLW�DGYLVHUHQ�ZLM�X�GH�JHKHOH�XQLW�WH�FRQWUROHUHQ�RS�WUDQVSRUWVFKDGH��(ONH�RSJHPHUNWH�VFKDGH�RI�RQYRONRPHQKHLG�GLHQW�WH�ZRUGHQ�JHPHOG�DDQ�GH�WUDQVSRUWHXU�HQ�YHUPHOG�WH�ZRUGHQ�RS�GH�WUDQVSRUWSDSLHUHQ��
����6WRULQJHQ�
,Q�JHYDO�YDQ�ODQJGXULJH�VWRULQJHQ�PRHW�GH�XQLW�YULM�ZRUGHQ�JHKRXGHQ�YDQ�VWRI��RYHUPDWLJH�KLWWH�HQ�WULOOLQJHQ��*HEUXLN�GH�XQLW�QLHW�DOV�RSVODJSODDWV��'H�SURGXFHQW�ZLMVW�HON�DDQVSUDNHOLMNKHLG�DI�YRRU�VFKDGH�YHURRU]DDNW�GRRU�DWPRVIHULVFKH�LQYORHGHQ��
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'((/���±�,167$//$7,(�	�$$16/8,7,1*(1�
����'HILQLWLHV�

�$IQHPHU�±�(HQ�DIQHPHU�LV�GH�SHUVRRQ�RI�MXULGLVFKH�HHQKHLG�GLH�GH�XQLW�KHHIW�JHNRFKW�RI�JHKXXUG�PHW�GH�LQWHQWLH�GH�XQLW�LQ�WH�]HWWHQ�YRRU�KHW�EHRRJGH�GRHO���*HEUXLNHU�2SHUDWRU�±�'H�JHEUXLNHU�RI�RSHUDWRU�LV�GH�SHUVRRQ�GLH�EHYRHJG�LV�GRRU�GH�DIQHPHU�RP�GH�XQLW�WH�EHGLHQHQ���*HNZDOLILFHHUG�SHUVRQHHO�±�SHUVRQHHO�GDW�YROGRHQGH�NHQQLV�HQ�HUYDULQJ�EH]LW��HQ�RP�GLH�UHGHQ�LQ�VWDDW�LV�GH�JHYDUHQ�GLH�VDPHQJDDQ�PHW�KHW�JHEUXLN�YDQ�GH]H�XQLWV�WH�RQGHUNHQQHQ�HQ�LQ�VWDDW�LV�RP�WHU�]DNH�NXQGLJ�WH�NXQQHQ�KDQGHOHQ��
����9HLOLJKHLGV�UHJHOV�

�'H�SURGXFHQW�ZLMVW�HONH�DDQVSUDNHOLMNKHLG�DI�YRRU�VFKDGH�YHURRU]DDNW�GRRU�KHW�QLHW�RSYROJHQ�YDQ�GH�RQGHUVWDDQGH�YHLOLJKHLGV�UHJHOV��9HUGHU�ZLMVW�GH�SURGXFHQW�HONH�DDQVSUDNHOLMNKHLG�DI�YRRU�VFKDGH�YHURRU]DDNW�GRRU�QLHW�MXLVWH�WRHSDVVLQJ�YDQ�GH�XQLW�HQ�GRRU�PRGLILFDWLHV�DDQ�GH�XQLW�GLH�]RQGHU�JRHGNHXULQJ�YDQ�GH�SURGXFHQW�]LMQ�GRRUJHYRHUG��
�
��$OOHHQ�JHNZDOLILFHHUG�SHUVRQHHO�PDJ�GH�LQVWDOODWLH�XLWYRHUHQ�
��7LMGHQV�GH�LQVWDOODWLHZHUN]DDPKHGHQ�GLHQW�EHVFKHUPHQGH�NOHGLQJ�JHGUDJHQ�WH�ZRUGHQ��]RDOV��YHLOLJKHLGVEULOOHQ��ZHUNVFKRHQHQ�HQ�KDQGVFKRHQHQ�FRQIRUP�GH�QRUPHQ��������&((�DDQ�DDQYXOOHQGH�UHJHOJHYLQJ��
��'H�LQVWDOODWLH�GLHQW�SODDWV�WH�YLQGHQ�LQ�HHQ�DEVROXXW�YHLOLJH�RPJHYLQJ��LQ�HHQ�RPJHYLQJ�PHW�QLHW�YHURQWUHLQLJGH�OXFKW�HQ�YULM�YDQ�KLQGHUQLVVHQ�RI�REVWUXFWLHV��
��'H�UHJHOJHYLQJ�YDQ�KHW�ODQG�ZDDU�GH�LQVWDOODWLH�SODDWVYLQGW�GLHQW�WH�ZRUGHQ�JHUHVSHFWHHUG��6SHFLDDO�EHWUHNNLQJ�KHEEHQG�RS�KHW�JHEUXLN��KHW�DIYRHUHQ�YDQ�YHUSDNNLQJVPDWHULDDO�HQ�PLGGHOHQ�YRRU�UHLQLJLQJ�HQ�RQGHUKRXG��'H�DGYLVHULQJ�GRRU�GH�IDEULNDQW�YHUPHOG�RS�GH�YHUSDNNLQJ�YDQ�GH]H�PLGGHOHQ�GLHQW�WH�ZRUGHQ�JHUHVSHFWHHUG��
��9RRU�KHW�LQ�JHEUXLN�QHPHQ�YDQ�GH�XQLW�GLHQHQ�GH�YHUELQGLQJHQ�YDQ�GH�YHUVFKLOOHQGH�FRPSRQHQWHQ�HQ�LQWHUQH�GHOHQ�WH�ZRUGHQ�JHFRQWUROHHUG��
��9HUPLMG�HON�FRQWDFW�PHW�EHZHJHQGH�GHOHQ��
��9RHU�JHHQ�ZHUN]DDPKHGHQ�YDQ�ZHONH�DDUG�GDQ�RRN�XLW�RS�GH�XQLW�]RQGHU�GDW�GH�XQLW�YDQ�GH�KRRIGYRHGLQJ�LV�DIJHVORWHQ��
��+HW�RQGHUKRXG�RI�YHUYDQJLQJ�YDQ�EHVFKDGLJGH�RQGHUGHOHQ�PDJ�DOOHHQ�SODDWVYLQGHQ�GRRU�JHVSHFLDOLVHHUG�HQ�JHNZDOLILFHHUG�SHUVRQHHO�FRQIRUP�GH�UHJHOV�YHUPHOG�LQ�GH]H�KDQGOHLGLQJ��'H�RQGHUGHOHQ�PRHWHQ�YROGRHQ�DDQ�GH�VSHFLILFDWLHV�HQ�HLVHQ�YDQ�GH�SURGXFHQW��
��,Q�JHYDO�YDQ�RQWPDQWHOLQJ�HQ�JHKHOH�YHUZLMGHULQJ�YDQ�GH�XQLW��GLHQHQ�GH�SODDWVHOLMN�HLVHQ�YRRU�DIYRHU�YDQ�DIYDO�WH�ZRUGHQ�JHUHVSHFWHHUG��
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����&RQWUROHV�YRRU�DDQYDQJ�ZHUN]DDPKHGHQ�
���&RQWUROHHU�RI�DOOH�RQGHUGHOHQ�YDQ�GH�XQLW�LQ�SHUIHFWH�VWDDW�]LMQ��

��&RQWUROHHU�GH�DDQZH]LJKHLG�YDQ�LQVWDOODWLH�FRPSRQHQWHQ�HQ�KDQGOHLGLQJHQ��
��3ODDWV�GH�QRJ�YHUSDNWH�XQLW�]R�GLFKW�PRJHOLMN�ELM�GH�EHRRJGH�SOHN�YDQ�GH�XLWHLQGHOLMNH�RSVWHOOLQJ��FRQIRUP�GH�JHVWHOGH�UHJHOV�LQ�KRRIGVWXN������
��3ODDWV�JHHQ�JHUHHGVFKDS�RI�YUDFKW�ERYHQRS�GH�XQLW��
����3ODDWVLQJ�YDQ�GH�XQLW�

���3RVLWLRQHHU�GH�XQLW�RS�HHQ�VROLGH�FRQVWUXFWLH�GLH�KHW�JHZLFKW�YDQ�GH�XQLW�YHLOLJ�NDQ�GUDJHQ�HQ�ZDDUELM�WULOOLQJHQ�YRRUNRPHQ�ZRUGHQ��
��3RVLWLRQHHU�GH�XQLW�RS�HHQ�ZLM]H�ZDDUELM�FRQGHQV�HHQYRXGLJ�DIJHYRHUG�NDQ�ZRUGHQ��
��3ODDWV�GH�XQLW�QLHW�LQ�HHQ�]XUH�RI�FRUURVLHYH�RPJHYLQJ�RI�HHQ�RPJHYLQJ�PHW�OLFKW�RQWYODPEDUH�JDVVHQ��=LM�NXQQHQ�RQKHUVWHOEDUH�VFKDGH�YHURRU]DNHQ�DDQ�YHUVFKLOOHQGH�FRPSRQHQWHQ��
��/DDW�YROGRHQGH�UXLPWH�RP�GH�XQLW�KHHQ�YULM�YRRU�KHW�PRJHOLMN�PDNHQ�YDQ�LQVWDOODWLH�HQ�RQGHUKRXG�FRQIRUP�GH�RQGHUVWDDQGH�WHNHQLQJ�YRRU�GH�PLQLPDOH�EHQRGLJGH�UXLPWH���

�
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����.DQDDO�DDQVOXLWLQJHQ�
�%(/$1*5,-.��=HW�GH�XQLW�QLHW�LQ�ZHUNLQJ�YRRUGDW�GH�OXFKWNDQDOHQ�RI�HHQ�EHVFKHUPJULOO�LV�DDQJHEUDFKW�ELM�GH�RSHQLQJHQ�YDQ�GH�YHQWLODWRUHQ�FRQIRUP�UHJHOJHYLQJ�81,������RI�JHOLMNZDDUGLJ��

�
��'H�NDQDOHQ�GLHQHQ�GH�MXLVWH�DIPHWLQJHQ�WH�KHEEHQ��DIJHVWHPG�RS�GH�IXQFWLHV�YDQ�KHW�V\VWHHP�HQ�GH�NDUDNWHULVWLHNHQ�YDQ�GH�YHQWLODWRUHQ��'H�HIIHFWLHYH�OXFKWFDSDFLWHLW�GLHQW�QLHW�WHYHHO�WH�YHUVFKLOOHQ�YDQ�GH�QRPLQDOH�ZDDUGHQ�RP�RQEDODQV�WH�YRRUNRPHQ�LQ�KHW�NRHOFLUFXLW��
��2P�FRQGHQVDWLH�HQ�HHQ�KRJH�JHOXLGVSURGXFWLH�WH�YRRUNRPHQ�DGYLVHUHQ�ZLM�WRHSDVVLQJ�YDQ�JHwVROHHUGH�NDQDOHQ��
��2P�GH�RYHUGUDFKW�YDQ�WULOOLQJHQ�YDQ�GH�XQLW�WH�YRRUNRPHQ�RS�GH�RPJHYLQJ�DGYLVHUHQ�ZLM�WULOOLQJVGHPSHQGH�YHUELQGLQJHQ�WXVVHQ�YHQWLODWRUHQ�HQ�NDQDOHQ��.DQDOHQ�HQ�XQLWV�GLHQHQ�RQGHUOLQJ�JHDDUG�WH�]LMQ��
����:DWHU�DDQVOXLWLQJHQ�

�'H�+3;�XQLWV�]LMQ�QLHW�YRRU]LHQ�YDQ�FRPSRQHQWHQ�GLH�ZDWHU�QRGLJ�KHEEHQ��'H�HQLJH�ZDWHU�DDQVOXLWLQJ�GLH�YHUHLVW�LV��LV�HHQ�DIYRHU�YRRU�GH�FRQGHQVDWLH�GLH�RQWVWDDW�ELM�GH�ZDUPWHZLVVHODDU�HQ�GH�YHUGDPSHU����GUDLQDJH�DDQVOXLWLQJHQ��
&RQGHQVDWLH�DIYRHU�DDQVOXLWLQJHQ�
��'H�FRQGHQVDWLH�RSYDQJEDN�LV�YRRU]LHQ�YDQ���[��ò´�DIYRHU�DDQVOXLWLQJHQ��
��(U�GLHQW�HHQ�EDOV\SKRQ�RI�RQGHUGUXNV\SKRQ�WH�ZRUGHQ�JHPRQWHHUG�LQ�GH�DIYRHU�RP�KHW�DDQ]XLJHQ�YDQ�YDOVH�OXFKW�HQ�KHW�RYHUORSHQ�YDQ�GH�RSYDQJEDN�WH�YRRUNRPHQ��
��'H�KRRJWH�YHUVFKLOOHQ�LQ�KHW�QLYHDX�YDQ�GH�RSYDQJEDN�HQ�GH�VLIRQ�GLHQW�PLQVWHQV�WH�YROGRHQ�DDQ�GH�RQGHUVWDDQGH�WHNHQLQJ���+�!���PP���� /LYHOOR �FRQGHQVD�&RQGHQVDWH�OHYHO�

�
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����(OHNWULVFKH�DDQVOXLWLQJHQ�
� �����

��$OOHHQ�JHNZDOLILFHHUG�SHUVRQHHO�PDJ�ZHUN]DDPKHGHQ�XLWYRHUHQ�DDQ�GH�HOHNWULVFKH�DDQVOXLWLQJHQ�HQ�KHW�FRQWUROH�SDQHHO�FRQIRUP�GH�DDQVOXLWVFKHPD¶V�GLH�ELM�GH�XQLWV�EHKRUHQ��
��9HU]HNHUW�X�HUYDQ�GDW�KHW�YROWDJH�HQ�GH�IUHTXHQWLH�YDQ�GH�QHWYRHGLQJ�RYHUHHQNRPHQ�PHW�KHW�LGHQWLILFDWLHSODDWMH�RS�GH�XQLW���
9ROJ�GH�DDQJHJHYHQ�VFKHPD¶V�YRRU�GH�DDQVOXLWLQJ�YDQ�GH�XQLW�HQ�DFFHVVRLUHV��'DDUELM�GLHQW�PHQ�JHEUXLN�WH�PDNHQ�YDQ�GH�MXLVWH�NDEHO�HQ�GLHQW�PHQ�GH�SODDWVHOLMNH�UHJHOV�YRRU�LQVWDOODWLH�WH�YROJHQ��'H�DIPHWLQJHQ�YDQ�GH�NDEHO�GLHQHQ�YROGRHQGH�WH�]LMQ�HHQ�YROWDJH�YHUODJLQJ�YDQ����WHQ�RS]LFKWH�YDQ�GH�QRPLQDOH�ZDDUGH�WH�NXQQHQ�FRPSHQVHUHQ��
�
��9RRU�GH�DOJHPHQH�YRHGLQJ�YDQ�GH�XQLW�HQ�GH�DFFHVVRLUHV�GLHQHQ�DGDSWHUV��YHUOHQJNDEHOV�HQ�YHUOHQJGR]HQ�WH�ZRUGHQ�YRRUNRPHQ��
��+HW�VWDQGDDUG�PRQWDJHIUDPH�GLHQW�YROGRHQGH�JHDDUG�WH�ZRUGHQ���

9RRU�DDQYDQJ�YDQ�GH�ZHUN]DDPKHGHQ�GLHQW�X�]LFK�HUYDQ�WH�YHU]HNHUHQ�GDW�GH�KRRIGYRHGLQJ�LV�DIJHVORWHQ��
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'((/���±�35(�67$57�&21752/(/,-67�
��9RRU�LQEHGULMIVWHOOLQJ��FRQWUROHHU�GH�YROJHQGH�SXQWHQ��

��=LMQ�DOOH�YHLOLJKHLGVV\VWHPHQ�LQJHVFKDNHOG��
��=LMQ�HU�JHHQ�GHOHQ�RI�YHURQWUHLQLJLQJHQ�GLFKW�ELM�GUDDLHQGH�GHOHQ�RI�ELQQHQ�LQ�GH�XQLW��
��=LMQ�GH�ILOWHUV�DDQZH]LJ�HQ�VFKRRQ��
��=LMQ�GH�FRQGHQV�DIYRHUHQ�YULM�YDQ�REVWDNHOV�HQ�]LMQ�]H�OHNGLFKW��
��=LMQ�GH�NDQDOHQ�YDQ�OXFKW�DIYRHU�HQ�WRHYRHU�FRPSOHHW�HQ�QLHW�YHUVWRSW��
����&RQWUROH�VWURRPRSQDPH�YHQWLODWRUPRWRUHQ�
=RGUD�HU�VSDQQLQJ�RS�GH�XQLW�ZRUGW�JH]HW��GLHQW�PHW�EHKXOS�YDQ�HHQ�IDVH�YROJRUGH�PHWHU�GH�MXLVWH�GUDDLULFKWLQJ�JHFRQWUROHHUG�WH�ZRUGHQ��+HW�QLHW�MXLVW�LQVWHOOHQ�YDQ�GH�GUDDLULFKWLQJ�]RUJW�YRRU�HHQ�QLHW�JRHG�ZHUNHQGH�LQVWDOODWLH��FRPSUHVVRUHQ�HQ�YHQWLODWRUHQ��HQ�HU�]RXGHQ�RQGHUGHOHQ�EHVFKDGLJG�NXQQHQ�UDNHQ������7LMGHQV�KHW�RSVWDUWHQ�HQ�GH�ZHUNLQJ�YDQ�GH�XQLW�NDQ�GH�JHEUXLNHU�RS�GH�FRQVROH�GLVSOD\�GH�VWURRPDIQDPH�]LHQ�YDQ�GH�WRHYRHU��HQ�DIYRHUYHQWLODWRUHQ��]LH�³F$´��H�QLYHDX�SDUDPHWHU���GH]H�ZDDUGHQ�]LMQ�EUXLNEDDU�RP�HHQ�LQVFKDWWLQJ�WH�PDNHQ�YRRU�GH�OXFKWKRHYHHOKHLG�YDQ�GH�UHWRXU��HQ�WRHYRHUYHQWLODWRU��'H�VWURRPRSQDPH�GLHQW�QRRLW�KRJHU�WH�]LMQ�GDQ�GH�QRPLQDOH�ZDDUGH��(HQ�WH�ODJH�ZDDUGH�GXLGW�RS�HHQ�WH�ODJH�OXFKWKRHYHHOKHLG�HQ�HHQ�GDDUPHH�NULWLVFKH�ZHUNLQJ�YDQ�KHW�NRHOFLUFXLW���WH�KRJH�FRQGHQVDWLHGUXN��WH�ODJH�YHUGDPSHUGUXN��&23�HQ�((5�YHUODJLQJ���'LW�NDQ�WHYHQV�JHFRQWUROHHUG�ZRUGHQ�GRRU�GH�KRJH�GUXN�PDQRPHWHU�YDQ�KHW�NRHOPLGGHO���(HQ�ZDDUGH�YDQ�������WHQ�RS]LFKWH�YDQ�GH�QRPLQDOH�VWURRPRSQDPH�LV�DFFHSWDEHO��YRRU�EHSDOLQJ�YDQ�GH�MXLVWH�VWURRPRSQDPH�YDQ�GH�UHWRXU�WRHYRHU�YHQWLODWRU�UDDGSOHHJ�GH�JURHQH�LQVWHOOLQJ�RS�GH�GHXU�YDQ�GH�HOHNWULVFKH�UHJHONDVW��2P�QDDU�GH�MXLVWH�ZDDUGH�WH�NRPHQ�YRRU�GH�VWURRPDIQDPH�GLHQW�GH�YHQWLODWRU�VQHOKHLG�WH�ZRUGHQ�DDQJHSDVW�GRRU�KHW�ZLM]LJHQ�YDQ�GH�ULHP�HQ�ULHPVFKLMI�RI�GRRU�KHW�YHUDQGHUHQ�YDQ�GH�IUHTXHQWLH�LQGLHQ�HHQ�IUHTXHQWLH�UHJHODDU�ZRUGW�WRHJHSDVW���

0RGHO� 0D[LPDOH�VWURRPDIQDPH�LQ�>$@�
� 0RWRUYHUPRJHQ�LQ�>N:@�

� ����� ����� ���� ���� ���� ���� ���� ���� ����
+3;����� ���� ���� ���� �� �� �� �� �� ��
+3;����� �� �� ���� ���� ���� �� �� �� ��
+3;����� �� �� �� �� ���� ���� ���� �� ��
+3;����� �� �� �� �� ���� ���� ���� ����� ��
+3;����� �� �� �� �� �� ���� ���� ����� �����
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��+HW�LV�GH�YHUDQWZRRUGHOLMNKHLG�YDQ�GH�JHEUXLNHU�GDW�HONH�YRUP�YDQ�RQGHUKRXG�ZRUGW�XLWJHYRHUG��
��$OOHHQ�JHNZDOLILFHHUG�SHUVRQHHO�PDJ�KHW�RQGHUKRXG�DDQ�GH�XQLW�XLWYRHUHQ�
��,QGLHQ�GH�XQLW�JHGHPRQWHHUG�GLHQW�WH�ZRUGHQ�GLHQW�KDQGEHVFKHUPLQJ�WH�ZRUGHQ�JHGUDJHQ��
����9HLOLJKHLGV�YRRUVFKULIWHQ�
(VVHQWLsOH�YHLOLJKHLGVYRRUVFKULIWHQ��]RDOV�DDQEHYROHQ�GRRU�GH�(8�UHJHOJHYLQJ��ZDDUPHH�GH]H�XQLW�LV�XLWJHUXVW��GLHQW�RS�]LMQ�PLQVW�LHGHUH����GDJHQ�WH�ZRUGHQ�JHFRQWUROHHUG���&RQWUROH�GLHQW�KHW�JRHG�IXQFWLRQHUHQ�WH�JDUDQGHUHQ�YDQ�DOOH�JHwQVWDOOHHUGH�YHLOLJKHLGVFRPSRQHQWHQ�HQ�KXQ�EHWURXZEDDUKHLG��2P�GH]H�WDDN�JRHG�WH�EHZHUNVWHOOLJHQ��PHW�GH�XQLW�LQ�EHGULMI�HQ�PHW�DOOH�YRRU]LFKWLJKHLG��GLHQW�HHQ�DODUP�VLWXDWLH�WH�ZRUGHQ�JHFUHsHUG�ZDDUGRRU�KHW�YHLOLJKHLGVV\VWHHP�JDDW�LQJULMSHQ��FRQWUROHHU�GDW�LQ�GH]H�JHYDOOHQ�GH�XQLW�RQPLGGHOOLMN�XLW�JDDW���(HQ�YRRUEHHOG�YDQ�HHQ�DODUP�VLWXDWLH�LV�GRRU�ppQ�YRRU�ppQ�GH�LQVSHFWLHGHXUHQ�WH�RSHQHQ��KHUKDDO�GH�WHVW�WZHH�PDDO�JHGXXUGH�QLHW�RSHHQYROJHQGH�RJHQEOLNNHQ�HQ�YRRU�DOOH�YHLOLJKHLGV�YRRU]LHQLQJHQ��

9225'$7�%(*211(1�:25'7�$$1�:(/.(�9250�9$1�21'(5+28'��',(17�8�(5�=25*�9225�7(�'5$*(1�'$7�(5�*((1�63$11,1*�0(7�23=(7�2)�3(5�21*(/8.�23�'(�81,7�.$1�.20(1�7(�67$$1��'$$520�',(17�'225�0,''(/�9$1�'(�:(5.6&+$.(/$$5�'(�81,7�63$11,1*6/226�7(�:25'(1�*(0$$.7��
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����0RWRUHQ��YHQWLODWRUHQ�HQ�DDQGULMYLQJHQ�
�0RWRU��HQ�YHQWLODWRUODJHUV�]LMQ�YRRU]LHQ�YDQ�RQGHUKRXGVYULMH�ODJHUV�HQ�KHEEHQ�GXV�JHHQ�RQGHUKRXG�QRGLJ���,HGHUH���PDDQGHQ��FRQWUROH�RS�HYHQWXHOH�VOLMWDJH�YDQ�GH�ULHPHQ�YDQ�GH�YHQWLODWRUHQ�HQ�FRQWUROHHU�GH�MXLVWH�ULHPVSDQQLQJ�DOV�YROJW����� ]HW�GH�XQLW�XLW����� GHPRQWHHU�KHW�EHVFKHUPURRVWHU�YDQ�GH�ULHP����� PHHW� GH� YULMH� OHQJWH� YDQ� GH� DIVWDQG� � �'���ILJXXU�������RHIHQ�RS�KHW�PLGGHQSXQW�YDQ�GH�DIVWDQG� ³'´HHQ� GUXN� XLW� � �)��� ]RDOV�EHVFKUHYHQ�LQ�GH�YROJHQGH�WDEHO��

0LQ�)1��NJ�� 0D[�)1��NJ��
�������� �������

���� PHHW�GH�LQGUXNNLQJ��&��RS�KHW�PLGGHOSXQW�YDQ�DIVWDQG���'���GLW�GLHQW�WH�UHVXOWHUHQ�LQ�����PP�SHU�LHGHUH�����PP�YDQ�GH�DIVWDQG���'����&� �����[�'���������� LQGLHQ�GH� �&��ZDDUGH� ODJHU� LV� �ULHP�VWDDW� WH� VWUDN�� DDQSDVVLQJ� LV� QRRG]DNHOLMN� GRRU�ERXW���$��GLHQW�GH�DIVWDQG�WH�ZRUGHQ�YHUPLQGHUG�WXVVHQ�GH�PRWRU�HQ�GH�YHQWLODWRU��LQGLHQ�GH��&��ZDDUGH�KRJHU� LV� �ULHP�VWDDW�RQYROGRHQGH�RQGHU� VSDQQLQJ��GLHQW�GH�DIVWDQG� WXVVHQ�PRWRU�HQ�YHQWLODWRU�WH�ZRUGHQ�LQJHNRUW��GRRU�PLGGHO�YDQ�ERXW��$���]LH�ILJXXU�������%LM� KHW� RSVWDUWHQ� YDQ� GH� PRWRUHQ� VOLSSHQ� GH� ULHPHQ� QRUPDDO� RS� GH� SXOO\¶V� YRRU� �� D� ��VHFRQGHQ�� -XLVWH� VSDQQLQJ� YRRUNRPW� YURHJWLMGLJH� VOLMWDJH� YDQ� GH� ULHPHQ� �QRUPDDO� ]LW� GH�ULHP�GDQ�WH�ORV��RI�RYHUEHODVWLQJ�YDQ�GH�ODJHUV�YDQ�GH�PRWRU�HQ�YHQWLODWRU��QRUPDDO�]LW�GH�ULHP� GDQ� RQGHU� WH� KRJH� VSDQQLQJ�� 2P� RQQRGLJH� XLWVFKDNHOLQJ� WH� YRRUNRPHQ�� GLHQHQ� GH�ULHPHQ�RS�]LMQ�PLQVW� LHGHU����PDDQGHQ�WH�ZRUGHQ� YHUYDQJHQ�� 9HUZLVVHOHQ� YDQ� GH�ULHPHQ� ZRUGW� RS� GH]HOIGH� ZLM]H� JHGDDQ�]RDOV�KLHUERYHQ�LV�EHVFKUHYHQ��PHW�GDDUELM�GH�DDQYXOOLQJ�GDW�������KHW�ORVGUDDLHQ�YDQ�ERXW��$��WRWGDW�GH�ULHP�HHQYRXGLJ�YDQ�������GH�SXOO\�NDQ�ZRUGHQ�JHKDDOG������ QLHXZH� ULHPHQ� GLHQHQ� HHUVW� WH� ZRUGHQ�EHODVW�PHW�HHQ�����������VSDQQLQJ��)�� �)�[��������� QD� HHQ� SHULRGH� YDQ� FD�� ��������PLQXWHQ��GLHQW� GH� ULHP� JHFRQWUROHHUG� HQ� HYHQWXHHO�DDQJHSDVW�WH�ZRUGHQ�RS�GH�MXLVWH�VSDQQLQJ��
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����/XFKW�ILOWHUV�
��/HYHQVGXXU�YDQ�GH�ILOWHUV�]LMQ�DIKDQNHOLMN�YDQ�GH�RPJHYLQJVFRQGLWLHV�ZDDULQ�]H�IXQFWLRQHUHQ��+HW� LV� YDQ� EHODQJ� RP� LQ� KHW� EHJLQ� LHGHUH� PDDQG� WH� FRQWUROHUHQ� LQ� ZHONH� VWDDW� GH]H� ]LFK�EHYLQGHQ��+LHUPHH�NDQ�ZRUGHQ�EHSDDOG�LQ�ZHONH�UHJHOPDDW�GH]H� LQ�GH�WRHNRPVW�YHUYDQJHQ�GLHQHQ�WH�ZRUGHQ��
��,HGHUH���PDDQGHQ�GLHQHQ�GH�ILOWHUV�WH�ZRUGHQ�YHUYDQJHQ��
��,QGLHQ� HHQ� GUXNYHUVFKLO� RSQHPHU� LV� JHPRQWHHUG�� GLHQHQ� GH� ILOWHUV� WH� ZRUGHQ� YHUYDQJHQ�ZDQQHHU�KHW�GUXNYHUVFKLO�]LMQ�PD[LPDOH�ZDDUGH�EHUHLNW��$DQEHYROHQ�GRRU�GH�ILOWHU�IDEULNDQW���QRUPDDO�����3D�YRRU�*�� ILOWHUV������3D�YRRU�)��]DNNHQ� ILOWHUV���DIKDQNHOLMN�YDQ�KHW�DDQWDO�EHGULMIVXUHQ���

��:DDUVFKXZLQJ��KHW�RQYROGRHQGH�RQGHUKRXGHQ�HQ�YHUYDQJHQ�YDQ�GH�ILOWHUV�NDQ�HU�YRRU�]RUJHQ�GDW�GH�XQLW�PLQGHU�HIILFLsQW�JDDW�IXQFWLRQHUHQ�RPGDW��
�� OXFKWKRHYHHOKHLG�]DO�DIQHPHQ�RPGDW�GH�WHJHQGUXN�KRJHU�ZRUGW��
��GH�WRWDOH�HIILFLsQWLH�YDQ�GH�XQLW�]DO�DIQHPHQ�ZDDUGRRU�KHW�FRPIRUW�PLQGHU�]DO�ZRUGHQ��
��.ULWLVFK�JDDQ�IXQFWLRQHUHQ�YDQ�GH�NRHOFLUFXLWV��
�2P�ILOWHUV�WH�YHUZLMGHUHQ��]RZHO�*��DOV�)��W\SH��RSHQ�GH�ILOWHUVHFWLH�GHXU��PDDN�GH�NQRSVFKURHYHQ�PHW�GH�KDQG�ORV�YDQ�KHW�YHUWLFDOH�IUDPH�HQ�VFKXLI�KHW�ILOWHU�HU�DDQ�GH�]LMNDQW�XLW��3ODDWV�DOWLMG�ZHHU�HHQ�ILOWHU�YRRUGDW�GH�XQLW�ZRUGW�RSJHVWDUW���

�
����.RHO�FLUFXLW�
+HW�ZDUPWHSRPS�V\VWHHP�LQ�GH�+3;�XQLW�PRHW�QD�LQEHGULMIVWHOOLQJ�LHGHUH����PDDQGHQ�ZRUGHQ�JHFRQWUROHHUG� HQ� RQGHUKRXGHQ� GRRU� HHQ� SHUVRRQ� GLH� EHVFKLNW� RYHU� HHQ� 67(.�HUNHQQLQJVEHZLMV��'H�FRQWUROH�GLHQW�EHWUHNNLQJ�WH�KHEEHQ�RS���OHNNDJH�YDQ�NRXGHPLGGHO��DDQZH]LJKHLG�YDQ�FRUURVLH��OHNGLFKWKHLG�YDQ�GH�OHLGLQJYHUELQGLQJHQ��9HUGHU� GLHQW� QRUPDDO� RQGHUKRXG� DDQ� GH� LQVWDOODWLH� WH�ZRUGHQ� XLWJHYRHUG��'HHO� �� ±�6\VWHHP�RQUHJHOPDWLJKHGHQ�
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����=RHNHQ�HQ�RSORVVLQJHQ�YDQ�VWDQGDDUG�RQUHJHOPDWLJKHGHQ�
�
*HYRQGHQ�RQUHJHOPDWLJKHLG� 2RU]DDN�YDQ�KHW�SUREOHHP� :DW�WH�GRHQ�

9HLOLJKHLGVV\VWHPHQ�IXQFWLRQHUHQ�
QLHW�

9HLOLJKHLGVV\VWHPHQ�QLHW�
DDQJHVORWHQ�
)RXW�LQ�HOHNWULVFK�V\VWHHP�
)RXW�LQ�HOHNWULVFK�RQGHUGHHO��

+HUVWHO�HOHNWULVFKH�YHUELQGLQJ�
%HO�PHW�9RUWYHQW�
������9HUYDQJ�RQGHUGHHO��EHO�
9RUWYHQW�

/XFKWKRHYHHOKHLG�ODJHU�GDQ�
QRPLQDDO�

9HUYXLOGH�ILOWHUV�
9HUVOHWHQ�RI�WH�ORVVH�ULHP�
������([WHUQH�GUXN�KRJHU�GDQ�
YHUZDFKW�

9HUYDQJ�GH�ILOWHUV�
3ODDWV�QLHXZH�ULHP�RI�ZLM]LJ�GH�
ULHPVSDQQLQJ�
������&RQWUROHHU�WRWDOH�V\VWHHP�HQ�
SDV�YHQWLODWRU�VHFWLH�DDQ�

/XFKWKRHYHHOKHLG�KRJHU�GDQ�
QRPLQDDO�

2QWEUHNHQ�YDQ�ILOWHUV�
,QVSHFWLHGHXUHQ�RSHQ�
������([WHUQH�GUXN�ODJHU�GDQ�
YHUZDFKW�

3ODDWV�GH�ILOWHUV�
6OXLW�GH�LQVSHFWLHGHXUHQ�
������&RQWUROHHU�WRWDOH�V\VWHHP�HQ�
SDV�YHQWLODWRU�VHFWLH�DDQ�

/HNEDN�ORRSW�RYHU�
7H�KRJH�OXFKWKRHYHHOKHLG�
������2QWEUHNHQ�YDQ�HHQ�
RQGHUGUXNVLIRQ�RI�GH]H�LV�YHUVWRSW��

&RQWUROHHU�WRWDOH�V\VWHHP�HQ�SDV�
YHQWLODWRU�VHFWLH�DDQ�
������,QVWDOOHHU�HHQ�JRHGH�VLIRQ�

9HUZDUPLQJV�RI�NRHOFDSDFLWHLW�
PLQGHU�GDQ�EHQRGLJG�

1LHW�GH�MXLVWH�OXFKWKRHYHHOKHLG�
.RHOFLUFXLW�GLHQW�WH�ZRUGHQ�
DDQJHSDVW�RI�LQJHVWHOG�
7H�NOHLQH�XQLW�JHVHOHFWHHUG�

&RQWUROHHU�WRWDOH�V\VWHHP�HQ�SDV�
YHQWLODWRU�VHFWLH�DDQ�
%HO�9RUWYHQW�
$QGHU�XQLW�VHOHFWHUHQ�

�
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����$ODUP�VLJQDOHULQJ�
%LM�RQUHJHOPDWLJKHGHQ�]DO�KHW�+3;�UHJHOV\VWHHP�GH�JHEUXLNHU�LQIRUPHUHQ�YLD�DODUP�FRGHV�GLH�LQ�KHW�GLVSOD\�ZRUGHQ�ZHHUJHJHYHQ�HQ�]DO�HHQ�SLHS�WRRQ�DIJHYHQ��%LM�HHQ�DODUP�FRQGLWLH�]DO�ppQ�YDQ�GH�YROJHQGH�FRGHV�RS�KHW�GLVSOD\�YHUVFKLMQHQ���
$ODUP�FRGH� 0RJHOLMNH�RRU]DDN� 2SHUDWLRQ�

(�� 7D�VHQVRU�IRXW� ��
(�� ((3520�JHKHXJHQ�IRXW��XQLW�8,7��DODUP�$$1�� ��
(�� 6RIWZDUH�LQFRQVHTXHQW� ��
(Q� $IZH]LJKHLG�YDQ�YHUELQGLQJ�WXVVHQ�PRHGHUERUG�HQ�FRQVROH�� ��

(F�
&LUFXLW���EHVFKHUPLQJ�GRRU�RYHUEHODVWLQJ�RI�GRRU�ODJH�KRJH�GUXN�VFKDNHODDU��
�.��HQ�.��XLWJDQJHQ�8,7��LQGLHQ�VDPHQ�(��DODUP�FRGH��GDQ�]LMQ�DOOH�GLJLWDOH�
XLWJDQJHQ�8,7��

��

(�� 7H�VHQVRU�IRXW� ��
(�� 6��VHQVRU�IRXW� ��
(�� 5HWRXU�OXFKW�ILOWHUV�YHUYXLOG� ��
(�� %XLWHQOXFKW�DDQ]XLJ��ILOWHUV�YHUYXLOG� ��
(�� %XLWHQOXFKWWHPSHUDWXXU�WH�ODDJ� ��

(��
&LUFXLW���EHVFKHUPLQJ�GRRU�RYHUEHODVWLQJ�RI�GRRU�ODJH�KRJH�GUXN�VFKDNHODDU��
�.��HQ�.��XLWJDQJHQ�8,7��LQGLHQ�VDPHQ�(��DODUP�FRGH��GDQ�]LMQ�DOOH�GLJLWDOH�
XLWJDQJHQ�8,7��

��

()� *HHQ�YHQWLODWLH��DOOH�XLWJDQJHQ�8,7�� ��

(3� 9HQWLODWRUPRWRU�EHYHLOLJLQJ�VFKDNHODDU�JHDFWLYHHUG���
�XQLW�LQ�6WDQG�E\�PRGH��

��

���%HO�9RUWYHQW���&RQWUROHHU�GH�MXLVWH�DDQVOXLWLQJ��LQGLHQ�GLW�QLHWV�RSOHYHUW�EHO�9RUWYHQW����9HUYDQJHQ���9RRUYHUZDUPHQ�YDQ�GH�EXLWHQOXFKW���6OXLW�GH�LQVSHFWLHGHXUHQ�HQ�GUXN�GH�³DDQ�XLW´�NQRS�LQ�RS�GH�GLVSOD\���
����6WRULQJ�RS]RHNHQ�
*HYRQGHQ�IRXW� 0RJHOLMNH�RRU]DDN� :DW�WH�GRHQ�

'H�FRQVROH�UHDJHHUW�QLHW�
HQ�KHW�GLVSOD\�VWDDW�XLW�

(OHNWULVFKH�YRHGLQJ�LV�QLHW�MXLVW�
�
%HVWXULQJVHHQKHLG�LV�QLHW�DDQJHVORWHQ��

&RQWUROHHU�GH�YRHGLQJ�YRRU�
EHVWXULQJVHHQKHLG�
,QGLHQ�GH�SUREOHPHQ�]LFK�EOLMYHQ�
YRRUGRHQ�EHO�9RUWYHQW�

'H�FRQVROH�UHDJHHUW�QLHW�
HQ�RS�KHW�GLVSOD\�
VWDDW�³(Q´�DODUP�FRGH�

'H�DDQVOXLWLQJ�WXVVHQ�HOHNWURQLVFK�GLVSOD\�
HQ�EHVWXULQJVHHQKHLG�LV�QLHW�LQ�RUGH��
�
�

'UDDL�GH�DDQVOXLWLQJ�YDQ�GH��56�����
VLJQDDONDEHO�RP�
�
'UDDJ�]RUJ�YRRU�HHQ�JRHGH�
YHUELQGLQJ�YDQ�GH�DDQVOXLWLQJHQ�

+HW�FRQWUROH�V\VWHHP�
JHHIW�HHQ�YDOV�DODUP�

7HPSHUDWXXU�VHQVRUHQ�]LMQ�RQMXLVW�
DDQJHVORWHQ�RI�IXQFWLRQHUHQ�QLHW�
�
'H�FRPSUHVVRU�EHYHLOLJLQJ�LV�QLHW�MXLVW�
DDQJHVORWHQ��

&RQWUROHHU�DOOH�YHUELQGLQJHQ�
�
,QGLHQ�GH�SUREOHPHQ�]LFK�EOLMYHQ�
YRRUGRHQ�EHO�9RUWYHQW�

+HW�FRQWUROH�V\VWHHP�
NRPW�QLHW�RYHUHHQ�PHW�GH�
ZDDUGHQ�

'H�LQJHVWHOGH�ZDDUGHQ�]LMQ�QLHW�FRUUHFW�� &RQWUROHHU�GH�LQJHVWHOGH�ZDDUGHQ�

'H�XQLW�LV�FRQWLQX�LQ�
RQWGRRLF\FOXV�HQ�RS�KHW�
GLVSOD\�VWDDW��³(�´�DODUP�
FRGH�

:LQWHU�YHUGDPSHUEDWWHULM�WHPSHUDWXXU�LV�
WH�ODDJ�RRN�QD�KHW�RSVWDUWHQ�YDQ�GH�
RQWGRRLF\OXV�

9HUZDUP�GH��EXLWHQOXFKW�YRRU�
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����0DWHULDDO�DIYRHU�
�$DQ�KHW�HLQGH�YDQ�GH�OHYHQVGXXU��GLHQW�GH�+3;�XQLW�WH�ZRUGHQ�RQWPDQWHOG�HQ�ZRUGHQ�DIJHYRHUG�YROJHQV�GH�GDQ�JHOGHQGH�YRRUVFKULIWHQ��'H�PDWHULDOHQ�ZDDUXLW�GH�XQLW�LV�RSJHERXZG���
��=LQNHQ�EHSODWLQJ�
��$OXPLQLXP�
��.RSHU�
��0LQHUDDO�ZRO�
��1\ORQ�
��596����


