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6$0(19$77,1*
9RRU� GH� 2SHQEDUH� %DVLVVFKRRO� µ'H� 6RNNHUZHL¶� WH� &DVWULFXP� LV� GH� ERXZ� YDQ� HHQ� QLHXZVFKRROJHERXZ�LQ�YRRUEHUHLGLQJ��'H�DPELWLH�EHVWDDW�YRRU�GLW�VFKRROJHERXZ�HHQ�QHWWR�QXOHQHUJLHFRQFHSW� WH� UHDOLVHUHQ��'H]H� VWXGLH� KHHIW� DOV� GRHO� GH� XLWZHUNLQJ� YDQ� GLW� QXO� HQHUJLHFRQFHSW� LQUHODWLH� WRW�GH�EUHGHUH�GRHOVWHOOLQJHQ�YDQ�GXXU]DDP�ERXZHQ�HQ�GXXU]DDP�RQGHUZLMV�ELQQHQ�KHWSURMHFW�
,Q�GH�UHIHUHQWLHVLWXDWLH�±�ZDDUELM�GH�VFKRRO�ZRUGW�JHERXZG�HQ�YDQ�LQVWDOODWLHV�YRRU]LHQ�YROJHQVGH� KXLGLJH� QRUPHQ� ±� ]DO� GH� MDDUOLMNVH� &2��HPLVVLH� GLH� PHW� KHW� HQHUJLHJHEUXLN� LQ� GH� VFKRROVDPHQKDQJW� FD�� ��� WRQ� EHGUDJHQ�� 5XLPWHYHUZDUPLQJ�� YHQWLODWLH� HQ� YHUOLFKWLQJ� ]LMQ� KLHUELM� GHEHODQJULMNVWH�YHUEUXLNVSRVWHQ��+HW�LQ�GH]H�VWXGLH�YRRUJHVWHOGH�QXOHQHUJLH�FRQFHSW�EHVWDDW�XLW�HHQFRPELQDWLH� YDQ� PDDWUHJHOHQ� GLH� GH� HQHUJLH�HIILFLHQF\� YDQ� GH� YHUZDUPLQJ�� YHQWLODWLH� HQYHUOLFKWLQJ�YHUKRJHQ��DDQJHYXOG�PHW�PDDWUHJHOHQ�RP�KHW�UHVWDQW�DDQ�QRJ�EHQRGLJGH�HQHUJLH�PHWGXXU]DPH� EURQQHQ� RS� WH� ZHNNHQ�� 'DDUGRRU� ZRUGW� GH� JHQRHPGH� &2��HPLVVLH� WRW� QXOWHUXJJHEUDFKW��+HW�FRQFHSW�RPYDW�GH�YROJHQGH�PDDWUHJHOHQ�� %RXZNXQGLJ�RQWZHUS�ZDDUPHH� WUDQVPLVVLHYHUOLH]HQ�]R�YHHO�PRJHOLMN� ]LMQ� YHUPHGHQ�GRRUGH�JXQVWLJH�RSSHUYODNWH�LQKRXG�YHUKRXGLQJ�HQ�KRJH�JUDDG�YDQ�LVRODWLH��5F� ������HQ�JRHGHEHQXWWLQJ�YDQ�GH�LQJHVWUDDOGH�]RQQHZDUPWH�HQ�]RQOLFKW�� (IILFLsQWH� DUPDWXUHQ�� HQHUJLH]XLQLJH� YHUOLFKWLQJ�� GDJOLFKWDIKDQNHOLMNH� VFKDNHOLQJHQ� HQHIILFLsQWH� YHQWLODWRUHQ� DDQJHGUHYHQ� GRRU� JHOLMNVWURRPPRWRUHQ�� YRUPHQ� GH� XLWJDQJVSXQWHQYRRU�HOHNWULFLWHLWVEHVSDULQJ�� %DODQVYHQWLODWLH�PHW�KRRJUHQGHPHQW�ZDUPWHWHUXJZLQQLQJ�GRRU�HHQ�NDQWHONOHS�V\VWHHP�� *HwQWHJUHHUG�YHUZDUPLQJV��HQ�YHQWLODWLHV\VWHHP�ZDDUPHH�GH�LQJHEOD]HQ�YHQWLODWLHOXFKW�SHUORNDDO� ZRUGW� YRRUYHUZDUPG� GRRU� YHUZDUPLQJVHOHPHQWHQ�� 'H]H� YHUZDUPLQJVHOHPHQWHQZRUGHQ�JHYRHG�PHW�ZDWHU��RSJHZDUPG�GRRU�HHQ�FRQYHQWLRQHOH�JDVJHVWRRNWH�NHWHO�PHW�KRRJUHQGHPHQW�� ����P� ]RQQHFHOOHQ�YRRU�GH�GXXU]DPH�RSZHNNLQJ�YDQ�GH�EHQRGLJGH�HOHNWULFLWHLW�� (HQ� RXGHUELMGUDJH�YDQ� ��� JXOGHQ� SHU� OHHUOLQJ�ZRUGW� JHwQYHVWHHUG� ELM� HHQ�ZLQGFR|SHUDWLHZDDUPHH�GH�&2� XLWVWRRW�YDQ�GH�YHUEUDQGLQJ�YDQ�DDUGJDV�ZRUGW�JHFRPSHQVHHUG��:DQQHHUKHW�NLQG�GH�VFKRRO�YHUODDW��ZRUGW�GH����JXOGHQ��PHW�GLYLGHQG��XLWJHNHHUG���
'H�WRWDOH�PHHUNRVWHQ�YRRU�KHW�UHDOLVHUHQ�YDQ�KHW�FRQFHSW�WHQ�RS]LFKWH�YDQ�GH�UHIHUHQWLHVLWXDWLHEHGUDJHQ� FD�� ������� JXOGHQ�� 'H]H� PHHUNRVWHQ� ]LMQ� WH� ILQDQFLHUHQ� XLW� GH� EHVSDULQJHQ� HQ� GHJHQRHPGH�RXGHUELMGUDJH��SOXV�HHQ�VXEVLGLH�RS�GH�39�LQVWDOODWLH�
+LHUPHH�LV�HHQ�XLWYRHUEDDU�FRQFHSW�RQWZRUSHQ�PHW�HHQ�KRJH�QXOHQHUJLH�DPELWLH��GDW�JHVFKLNW�LVRP� QDJHYROJG� WH� ZRUGHQ�� 9RRUZDDUGH� YRRU� QDYROJLQJ� LV� VXEVLGLHULQJ� YDQ� GH� 39�LQVWDOODWLH�9RRUWV� YHUJW� GH� UHDOLVDWLH� YDQ� KHW� FRQFHSW� KHW� XLWHUVWH� YDQ� GH� DUFKLWHFW� RP� ELQQHQ� HHQ� NUDSEXGJHW� HHQ� KRJH� JUDDG� YDQ� LVRODWLH� WH� KDOHQ� ]RQGHU� EY�� GH� QDWXXUOLMNH� OLFKWWRHWUHGLQJ� WHIUXVWUHUHQ��'H� LQSDVVLQJ�YDQ�HHQ�JHEDODQFHHUG�YHQWLODWLHV\VWHHP�PHW�+5�ZDUPWHWHUXJZLQQLQJYUDDJW�YHHO�SDVVHQ�HQ�PHWHQ�LQ�GH�]LQ�YDQ�UXLPWH�HQ�ILQDQFLsQ�
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�� '2(/67(//,1*
9RRU� GH� 2SHQEDUH� %DVLVVFKRRO� µ'H� 6RNNHUZHL¶� WH� &DVWULFXP� LV� GH� ERXZ� YDQ� HHQ� QLHXZVFKRROJHERXZ� LQ�YRRUEHUHLGLQJ��'H�6RNNHUZHL�ZLO�HHQ�GXXU]DPH�EDVLVVFKRRO�UHDOLVHUHQ���HHQVFKRRO�GLH�LQ�HHQ�GXXU]DDP�VFKRROJHERXZ��GXXU]DDP�EDVLVRQGHUZLMV�YHU]RUJW���,Q�IHEUXDUL�����LV�HHQ�GLVFXVVLHQRWD�µ'XXU]DPH�%DVLVVFKRRO¶�YHUVFKHQHQ�YDQ�GH�KDQG�YDQ�,'($��,QWHUQDWLRQDO'HVLJQ�DQG�(QYLURQPHQWDO�$FWLYLWLHV��ZDDULQ�GH�XLWJDQJVSXQWHQ�YDQ�KHW�SURMHFW�]LMQ�XLWJHZHUNWYDQXLW� GH� SULQFLSHV� YDQ� GXXU]DPH� RQWZLNNHOLQJ�� 9RRU� KHW� VFKRROJHERXZ� ZRUGW� HHQ� QHWWRQXOHQHUJLH� FRQFHSW� QDJHVWUHHIG�� 'H]H� VWXGLH� KHHIW� GH� XLWZHUNLQJ� WRW� GRHO� YDQ� GLW� QXOHQHUJLHFRQFHSW�LQ�UHODWLH�WRW�GH�EUHGHUH�GRHOVWHOOLQJHQ�YDQ�GXXU]DDP�ERXZHQ�HQ�GXXU]DDP�RQGHUZLMVELQQHQ�KHW�SURMHFW�1XOHQHUJLH� PRHW� QDGHU� ZRUGHQ� WRHJHOLFKW� DDQJH]LHQ� DDQ� HONH� DFWLYLWHLW� HQHUJLH� WH� SDV� NRPW�1XOHQHUJLH�LV�HHQ�EHJULS�ZDDUPHH�EHGRHOG�ZRUGW�GDW�RS�MDDUEDVLV�KHW�YROOHGLJH�HQHUJLHJHEUXLNPHW�GXXU]DPH�HQHUJLH�JHGHNW�ZRUGW��7HNRUWHQ�LQ�GH�ZLQWHU�ZRUGHQ�DDQJHYXOG�PHW�RYHUVFKRWWHQLQ�GH�]RPHU��+LHUGRRU�ZRUGHQ�GRRU�KHW�HQHUJLHJHEUXLN�JHHQ�VFKDGHOLMNH�HPLVVLHV�JHYRUPG��'HJHKDQWHHUGH� JDQJEDUH� PDDWVWDI� GDDUYRRU� LV� GDW� HU� JHHQ� WRHQDPH� SODDWV� YLQGW� YDQ� GH� &2�FRQFHQWUDWLH�LQ�GH�DWPRVIHHU�GRRU�KHW�HQHUJLHJHEUXLN�YDQ�GH�VFKRRO��,Q�IHLWH�JDDW�KHW�RP�KHW�]RYHHO�PRJHOLMN�YHUPLMGHQ�YDQ�KHW�JHEUXLN�YDQ� IRVVLHOH�EUDQGVWRIIHQ�GRRU�HIILFLsQW�JHEUXLN�YDQHQHUJLH�� KHW� JHEUXLN� PDNHQ� YDQ� GXXU]DPH� HQHUJLHEURQQHQ� HQ� RP� KHW� FRPSHQVHUHQ� YDQ� GHJHYROJHQ� YDQ� KHW� UHVWHUHQGH�� ]R� HIILFLsQW� PRJHOLMNH�� JHEUXLN� YDQ� IRVVLHOH� EUDQGVWRIIHQ�&RPSHQVDWLH�YDQ�GH�&2� HPLVVLH�W�J�Y��KHW�JHEUXLN�YDQ�IRVVLHOH�EUDQGVWRIIHQ�NDQ�ZRUGHQ�EHUHLNWGRRU� KHW� RSZHNNHQ� YDQ� HHQ� H[WUD� KRHYHHOKHLG� GXXU]DPH� HQHUJLH�ZDDUGRRU� SHU� VDOGR� GH�&2�EDODQV�YDQ�GH�VFKRRO�QLHW�ZRUGW�YHUVWRRUG�
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�� 352-(&7%(6&+5,-9,1*
,Q�KHW�JHERXZ�ZDDULQ�GH�EDVLVVFKRRO�]DO�ZRUGHQ�JHKXLVYHVW�]LMQ�RRN�HHQ�GRNWHUVSUDNWLMN�HQ�HHQDDQWDO� DSSDUWHPHQWHQ� JHSODQG�� 'H� GRNWHUVSUDNWLMN� EHYLQGW� ]LFK� RS� GH� EHJDQH� JURQG� LQ� KHWZHVWHOLMN� GHHO� YDQ� KHW� JHERXZ�� 'H� DSSDUWHPHQWHQ� EHYLQGHQ� ]LFK� RS� GH� HHUVWH� HQ� WZHHGHYHUGLHSLQJ�YDQ�KHW�QRRUGHOLMN�GHHO�YDQ�KHW�JHERXZ��2RN�]LMQ�HU�RS�LHGHUH�YHUGLHSLQJ�QRJ�WZHHNODVORNDOHQ� JHVLWXHHUG�� ,Q� GH� WRHNRPVW� EHVWDDW� GH� PRJHOLMNKHLG� GDW� GH]H� NODVORNDOHQ� DOVDSSDUWHPHQWHQ�GLHQVW�JDDQ�GRHQ�2P�LQVWDOODWLHWHFKQLVFKH�HQ�EHKHHUVPDWLJH�UHGHQHQ�ZRUGW�DOOHHQ�GH�EHJDQH�JURQG�YDQ�GH�VFKRROEHVFKRXZG� LQ� GH]H� VWXGLH��� 'H]H� EHVWDDW� XLW� �� NODVORNDOHQ�� �� VSHHOORNDDO�� HHQ� UXLPWH� YRRUQDVFKRROVH� RSYDQJ� HQ� GH� JHEUXLNHOLMNH� NDQWRRU�� HQ� JDUGHUREHUXLPWHQ�� %LMODJH� �� WRRQW� HHQSODWWHJURQG�YDQ�KHW�EHVFKRXZGH�GHHO��)LJXXU���WRRQW�HHQ�IRWR�YDQ�GH�PDTXHWWH�YDQ�KHW�JHERXZ�+HW� GRQNHUH� GDN� YDQ� KHW� ODJH� �]XLGHOLMNH�� GHHO� YDQ� GH� VFKRRO� LV� RSWLPDDO� JHRULsQWHHUG� YRRUEHQXWWLQJ�YDQ�]RQQH�HQHUJLH��IRWRYROWDwVFKH�FHOOHQ� ��]RQ�WKHUPLVFK���,Q�KHW�PLGGHOVWH�GHHO�YDQKHW�GDN� �ODJH�JHGHHOWH��EHYLQGW� ]LFK� HHQ�JOD]HQ� ULQJ� YRRU� H[WUD�GDJOLFKW� WRHWUHGLQJ��+HW� KRJH�QRRUGHOLMNH�� GDNGHHO� ]DO� ZRUGHQ� YRRU]LHQ� YDQ� EHJURHLLQJ�� 6WDUW� YDQ� GH� ERXZ� LV� JHSODQGRPVWUHHNV�RNWREHU�������RSOHYHULQJ�]RX�LQ�MXQL�YROJHQG�MDDU�SODDWV�PRHWHQ�YLQGHQ�7DEHO�� JHHIWHHQ�RYHU]LFKW�YDQ�GH�JHYHO��GDN�HQ�JODV�DDQGHOHQ�YDQ�KHW�EHVFKRXZGH�GHHO�

7DEHO����*OREDOH�DIPHWLQJHQ�YDQ�EHVFKRXZGH�JHGHHOWH�YDQ�KHW�JHERXZ*HYHO�RSSHUYODN�H[FOXVLHI�JODV ����P�'DN�RSSHUYODN�H[FOXVLHI�JODV ����P�9ORHU�RSSHUYODN �����P�9HUWLFDDO�JHRULsQWHHUG�JODV�RSSHUYODN��JODV�LQ�JHYHO� ����P�9HUWLFDDO�JHRULsQWHHUG�JODV�SHUFHQWDJH�W�R�Y��JHYHORSSHUYODN�LQFO��JODV ����+RUL]RQWDDO�JHRULsQWHHUG�JODV�RSSHUYODN��JODV�LQ�GDN� ����P�9HUWLFDDO�JHRULsQWHHUG�JODV�SHUFHQWDJH�W�R�Y��GDNRSSHUYODN�LQFO��JODV ����,QKRXG �����P�

)LJXXU����)RWR�YDQ�GH�PDTXHWWH�YDQ�KHW�6RNNHUZHL�JHERXZ
� 'RNWHUVSUDNWLMN�HQ�DSSDUWHPHQWHQ�ZRUGHQ�GXV�QLHW�PHHJHQRPHQ�LQ�GH�EHUHNHQLQJHQ��0XUHQ�GLH�JUHQ]HQ�DDQ�GH]HUXLPWHQ�ZRUGHQ�YHURQGHUVWHOG�DOV�LQWHUQH�PXUHQ�]RQGHU�WUDQVPLVVLH
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�� 8,7*$1*63817(1�9225�'(�5()(5(17,(6,78$7,(
'H�UHIHUHQWLHVLWXDWLH�LV�JHEUXLNW�DOV�XLWJDQJVSXQW�YRRU�KHW�EHSDOHQ�YDQ�GH�HQHUJLHYUDDJ�ZDQQHHUJHEUXLN�JHPDDNW�ZRUGW� YDQ� FRQYHQWLRQHOH�ERXZPHWKRGHQ��(U�ZRUGHQ��� EHUHNHQLQJHQ�JHGDDQYRRU� KHW� EHSDOHQ� YDQ� GH� ZDUPWHYUDDJ�� (pQ� RP� KHW� VWDWLVFKH� HQ� ppQ� RP� KHW� G\QDPLVFKHZDUPWHYHUOLHV� WH� EHSDOHQ��9RRU� GH� G\QDPLVFKH� EHUHNHQLQJ� ]LMQ� JHJHYHQV� ]RDOV� DDQZH]LJKHLGYDQ�NLQGHUHQ� HQ�SHUVRQHHO��ZLVVHOHQGH�PHWHRURORJLVFKH�JHJHYHQV�HQ�GH� WKHUPRVWDDW� LQVWHOOLQJYDQ� EHODQJ�� (IIHFWHQ� YHURRU]DDNW� GRRU�ZDUPWHDFFXPXOHUHQG� YHUPRJHQ� YDQ� GH� JHERXZPDVVDNXQQHQ� RS� GH]H� PDQLHU� ZRUGHQ� EHQDGHUG�� 7DEHO� � JHHIW� HHQ� JOREDDO� RYHU]LFKW� YDQ� GHJHKDQWHHUGH� 5F�ZDDUGHQ� HQ� JHEUXLNWH� ERXZPDWHULDOHQ�� 7DEHO� � WRRQW� GH� DDQQDPHV� RPWUHQWDDQZH]LJKHLG�HQ�EHQRGLJGH�OXFKWKRHYHHOKHGHQ�YRRU�YHQWLODWLH�LQ�GH�YHUVFKLOOHQGH�]RQHV��%LMODJH��WRRQW�GH�LQGHOLQJ�YDQ�GH�]RQHV���9RRU�GH�UXLPWHYHUZDUPLQJ�LQ�GH�UHIHUHQWLHVLWXDWLH�LV�JHNR]HQYRRU� HHQ� JDV� JHVWRRNWH�+5�LQVWDOODWLH�PHW� HHQ� UHQGHPHQW� YDQ� ����� 'H� LVRODWLHZDDUGHQ� YRRUJHYHOV��GDNHQ��YORHU�HQ�EHJOD]LQJ�]LMQ� JHEDVHHUG�RS�GH�HLVHQ�GLH� YRRUWNRPHQ�XLW�GH�PLQLPDDOYHUHLVWH�ZHWWHOLMNH�HQHUJLHSUHVWDWLH�

7DEHO����*OREDOH�UDQGZDDUGHQ�YRRU�GH�UHIHUHQWLHVLWXDWLH5F�ZDDUGH�>.�P��:@ *OREDOH�VDPHQVWHOOLQJ%XLWHQPXXU ��� PHWVHOZHUN�VSRXZ�LVRODWLH�����FPVWHHQZRO���ELQQHQEODG��NDON]DQGVWHHQ�%LQQHQPXXU QYW �NDON]DQGVWHHQ�'DN ��� JURQG�EDN�VSRXZ�LVRODWLH�EHWRQ9ORHU ��� EHWRQ�LVRODWLH8�ZDDUGH�>:��P��.�@ =RQ�WRHWUHGLQJV�IDFWRU5DDP��+RUL]RQWDDO�HQYHUWLFDDO�JHRULsQWHHUG� ����JODV�����HQ�NR]LMQ����� ���
7DEHO����*OREDOH�UDQGYRRUZDDUGHQ�YRRU�GH�G\QDPLVFKH�EHUHNHQLQJ$DQZH]LJKHLG $DQWDO�NLQGHUHQ $DQWDOYROZDVVHQHQ 9HQWLODWLH�GHELHW>P��KU@=RQH�� ������WRW������������WRW������ FD���� � FD�����

=RQH�� �����WRW������������WRW������ FD���� � FD�������
=RQH�� �����WRW������������WRW������ FD���� � FD�������
=RQH�� �����WRW������������WRW������ FD���� � FD�����
=RQH�� �����WRW������������WRW������ FD���� � FD�������
=RQH�� �����WRW������������WRW������ FD���� � FD�������

��� 7KHUPRVWDDW�LQVWHOOLQJ'H�WKHUPRVWDDW�LQVWHOOLQJ�YRRU�]RQHV������HQ���EHGUDDJW����&�WXVVHQ������HQ��������,Q�=RQH���HQ�� ZRUGHQ� RRN� NDQWRRUZHUN]DDPKHGHQ� YHUULFKW� ZDDUGRRU� DDQJHQRPHQ� LV� GDW� WRW� ������ HHQWHPSHUDWXXU�YDQ����&�JHZHQVW�LV�� ,Q�]RQH���EHYLQGW�]LFK�GH�QDVFKRROVH�RSYDQJ��ZDDUGRRU�RS
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VFKRROGDJHQ� WRW�������HHQ� WHPSHUDWXXU�YDQ���q&�JHZHQVW� LV��%XLWHQ�GH]H� WLMGHQ�ZRUGW�HU�QLHWJHYHQWLOHHUG�HQ�QLHW�JHVWRRNW�PLWV�GH�WHPSHUDWXXU�ERYHQ����&�EOLMIW���� 9HQWLODWLH�HQ�LQILOWUDWLH'H� YRRUJHVFKUHYHQ� OXFKWYHUYHUVLQJ� SHU� OHHUOLQJ� � LQ� HHQ� NODVORNDDO� EHGUDDJW� ����� P��KU�� +HWDDQWDO� NLQGHUHQ� RS� GH� VFKRRO� EHGUDDJW� FD�� ���� �� �� JURHSHQ� YDQ� ��� NLQGHUHQ��� 'H� EHQRGLJGHOXFKWKRHYHHOKHLG�YRRU�GH�NLQGHUHQ�EHGUDDJW�����[������P��KU�� �������P��KU��$DQZH]LJKHLG�YDQGRFHQWHQ� HQ� RQGHUVWHXQHQG� SHUVRQHHO� YHUHLVW� RRN� FD�� ���� P��KU�� 'H� WRWDDO� EHQRGLJGHOXFKWKRHYHHOKHLG�ZRUGW�KLHUGRRU�JHVWHOG�RS�FD��������P��KU��'LW� LV�LQ�GH�SUDNWLMN� UHGHOLMN�ODDJ�9RRU� GH� EHUHNHQLQJ� GLH� YHUGHU� LQ� KHW� UDSSRUW� DDQ� GH� RUGH� NRPHQ�� ZRUGW� XLWJHJDDQ� YDQ� GLWUHODWLHI� ODJH� JHWDO� RP� GH� ZLQVW� YDQ� HYHQWXHOH� KRRJ� UHQGHPHQW� ZDUPWHWHUXJZLQQLQJ� RS� HHQUHODWLHI� WHUXJKRXGHQGH� PDQLHU� WH� EHQDGHUHQ�� (U� ZRUGW� DOOHHQ� PHFKDQLVFK� JHYHQWLOHHUG� LQ� GH]RQHV�ZDQQHHU�HU�NLQGHUHQ�RI�YROZDVVHQHQ�DDQZH]LJ�]LMQ��(U�ZRUGW�JHHQ�ZDUPWHWHUXJZLQQLQJXLW�YHQWLODWLHOXFKW�WRHJHSDVW��'H�EHQRGLJGH� OXFKWKRHYHHOKHLG�ZRUGW�PHFKDQLVFK�XLWJHEOD]HQ�HQYLQGW�]LMQ�ZHJ�RS�HHQ�QDWXXUOLMNH�PDQLHU�QDDU�ELQQHQ�$DQJHQRPHQ� LV�GDW��QDDVW� GH�PHFKDQLVFKH�YHQWLODWLH��GH� OXFKW� LHGHU� XXU�PHW� FD�� ����YDQ�KHWJHERXZYROXPH�ZRUGW�YHUYHUVW�GRRU�LQILOWUDWLH�YDQ��NRXGH��EXLWHQOXFKW���� ,QWHUQH�ZDUPWHODVW(HQ�OHUHQG�NLQG�LV�JRHG�YRRU�FD������:�ZDDUYDQ�FD�����:�JHEUXLNW�ZRUGW�YRRU�YHUGDPSLQJ�HQFD�����:�YRRU�ZDUPWHSURGXFWLH��'RFHQWHQ�HQ�RQGHUVWHXQHQG�SHUVRQHHO�]LMQ�SHU�VWXN�JRHG�YRRUFD������:��ZDDUYDQ�FD�����:�YHUGDPSLQJ�HQ�FD������:�ZDUPWH��'H�LQWHUQH�ZDUPWHSURGXFWLHGRRU�NLQGHUHQ�HQ�YROZDVVHQHQ�LQ�GH�VFKRRO�EHGUDDJW�FD������[��� :������[���� : �������N:�9RRU�YHUOLFKWLQJ� LV�QRGLJ� FD�����:�P���9RRU�GH� JHKHOH� VFKRRO� EHWHNHQW� GDW� HHQ� JHwQVWDOOHHUGYHUPRJHQ� YDQ������P� [����:�P�  ������N:��:DUPWH��JHSURGXFHHUG�GRRU� DSSDUDWXXU� ]RDOVNRSLHHUDSSDUDWHQ�HQ�FRPSXWHUV��LV�QLHW�PHHJHQRPHQ��RPGDW�GH]H�PDUJLQDDO�LV�WHQ�RS]LFKWH�YDQSHUVRQHQ�HQ�OLFKW��'H�WRWDOH�PD[LPDOH�LQWHUQH�ZDUPWHODVW�YRRU�GH�VFKRRO�EHGUDDJW�FD�������N:���� =RQLQYDO'H�]RQ�WRHWUHGLQJV�IDFWRU��=7$��]RDOV�DDQJHJHYHQ�LQ�7DEHO����LV�HHQ�PDDW�YRRU�GH�KRHYHHOKHLGZDUPWH�GLH�GRRU�HHQ�UDDP�QDDU�ELQQHQ�WUHHGW��:DQQHHU�GH]H���LV��EHWHNHQW�GLW�GDW������YDQ�GH]RQQHZDUPWH�QDDU�ELQQHQ�WUHHGW��'H�KRHYHHOKHLG�]RQQHZDUPWH�LV�DIKDQNHOLMN�YDQ�GH�LQWHQVLWHLWYDQ�GH�]RQQHVWUDOLQJ��'H]H�LV�QDWXXUOLMN�ZHHU�DIKDQNHOLMN�YDQ�PHWHRURORJLVFKH�RPVWDQGLJKHGHQ�9RRU�GH�EHUHNHQLQJ�YDQ�GH�ZDUPWHYUDDJ�LV�GH�LQYORHG�YDQ�RYHUVWHNNHQ�HQ�EHVFKDGXZLQJ�]R�YHUDOV�PRJHOLMN�PHHJHQRPHQ�
��� %HUHNHQG�HQHUJLHJHEUXLN'H� VFKDWWLQJ� YDQ�KHW� HQHUJLHJHEUXLN� LV� LQ� ��GHOHQ� RSJHVSOLWVW�� HOHNWULFLWHLW��ZDUP� WDSZDWHU� HQUXLPWHYHUZDUPLQJ�� (U� ZRUGW� LQ� GH� NRPHQGH� SDUDJUDIHQ� DDQJHJHYHQ� ZHONH� DDQQDPHV� ]LMQJHGDDQ� YRRU� GH� VFKDWWLQJ� YDQ� KHW� WRWDOH� HQHUJLHJHEUXLN� HQ� ZDW� GH� UHVXOWDWHQ� ]LMQ� YDQ� GHEHUHNHQLQJHQ� KLHUYRRU�� +HW� HQHUJLHJHEUXLN� ZRUGW� XLWJHGUXNW� LQ� JDQJEDUH� SULPDLUH� HQHUJLH�DDUGJDV��XLWJDDQGH�YDQ�GH�ZDDUGHQ�LQ�7DEHO���

7DEHO����5HNHQZDDUGHQ�YRRU�EHSDOHQ�YDQ�SULPDLU�HQHUJLHJHEUXLN9HUEUDQGLQJVZDDUGH�YDQ�DDUGJDV ��Â��� MRXOH�P�� �5HQGHPHQW�YDQ�HOHNWULFLWHLWRSZHNNLQJ�LQ�FHQWUDOH� ���&2� SURGXFWLH�GRRU�YHUEUDQGLQJ�YDQ�DDUGJDV �����NJ�P�

� *URQLQJHQ�JDV��RQGHUVWH�YHUEUDQGLQJVZDDUGH� *HEDVHHUG�RS�JHJHYHQV�DINRPVWLJ�XLW�������
(OHNWULFLWHLW�LQ�1HGHUODQG�����
��SXEOLFDWLH�YDQ�6HS�HQ�(QHUJLH1HG�
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����� (OHNWULFLWHLW+HW� HOHNWULFLWHLWVJHEUXLN� YRRU� GH� UHIHUHQWLHVLWXDWLH� LV� JHEDVHHUG� RS� YHUOLFKWLQJ� HQ� EHQRGLJGYHQWLODWRUYHUPRJHQ�� *HEUXLN� GRRU� FRPSXWHUV� HQ� DQGHUH� DSSDUDWXXU� LV�PDUJLQDDO� WHQ� RS]LFKWHYDQ� YHUOLFKWLQJ� HQ� YHQWLODWRUHQ��ZDDUGRRU� GH]H� QLHW�ZRUGHQ� JHQRHPG�� 9RRU� YHUOLFKWLQJ� LQ� GHUHIHUHQWLHVLWXDWLH�LV�FD�������N:�JHwQVWDOOHHUG��'H]H�YHUOLFKWLQJ�VWDDW�MDDUOLMNV�FD�������XXU DDQ�'LW�LV�UHODWLHI�ZHLQLJ�RPGDW�GH�VFKRRO�ZRUGW�JHEUXLNW�WLMGHQV�GH�OLFKWVWH�XUHQ�YDQ�GH�GDJ��HQ�HUYDQXLW� LV� JHJDDQ� GDW� YHUOLFKWLQJ� QLHW� DDQ� ]DO� VWDDQ� LQGLHQ� GLW� QLHW� QRGLJ� LV�� +HWHOHNWULFLWHLWVJHEUXLN�YRRU�YHUOLFKWLQJ�EHGUDDJW�GDQ������N:�[�������XXU� ��������N:K�SHU�MDDU�:RUGW� XLWJHJDDQ� YDQ� VWDQGDDUG� YHQWLODWRUHQ� �YRRURYHUJHERJHQ� VFKRHSHQ�� DDQJHGUHYHQ� GRRUPRWRUHQ� YDQ� ���� N:� GLH� ����� XXU� GUDDLHQ�� GDQ� ZRUGW� GH� MDDUOLMNV� EHQRGLJGH� HQHUJLH� YRRUYHQWLODWRUHQ� ���� N:� [� ���� XXU�  � ������ N:K�� 'H� WRWDOH� HOHNWULFLWHLWVYUDDJ� LQ� GHUHIHUHQWLHVLWXDWLH�EHGUDDJW�FD���������N:K������ 5XLPWHYHUZDUPLQJ�HQ�NRHOLQJ�YRRU�GH�UHIHUHQWLHVLWXDWLH'H� VWDWLVFKH� ZDUPWHYHUOLH]HQ� ]LMQ� EHUHNHQG� PHW� KHW� FRPSXWHUSURJUDPPD� 0$7+&$'�� 'HWRWDOH� ZDUPWHEHKRHIWH�� UHNHQLQJ� KRXGHQG� PHW� DDQZH]LJKHLG� YDQ� NLQGHUHQ� HQ� SHUVRQHHO�ZLVVHOHQGH�PHWHRURORJLVFKH�JHJHYHQV�HQ�JHZHQVWH�WKHUPRVWDDW�LQVWHOOLQJ��LV�XLWJHYRHUG�PHW�KHWFRPSXWHUSDNNHW� 7516<6�� +LHUPHH� LV� JHGXUHQGH� HHQ� VWDQGDDUG� UHIHUHQWLH� MDDU� LHGHU� XXU� GHHQHUJLHEDODQV� EHUHNHQG�� RS� EDVLV� YDQ� PHWHRURORJLVFKH� JHJHYHQV� YDQ� KHW� ]RJHQDDPGH� µ7HVW5HIHUHQWLH�-DDU¶�YDQ�'H�%LOW��$OV�HHUVWH�]LMQ�GH�VWDWLVFKH�ZDUPWHYHUOLH]HQ�HQ�GH�ZDUPWHEHKRHIWHYDQ� GH� UHIHUHQWLHVLWXDWLH� EHSDDOG�� 'DDUQD� LV� JHNHNHQ� QDDU� GH� LQYORHG� YDQ� HQHUJLHEHVSDUHQGHPDDWUHJHOHQ��'LW�NRPW�LQ�KRRIGVWXN���DDQ�GH�RUGH��7DEHO�� JHHIW�HHQ�RYHU]LFKW�YDQ�GH�VWDWLVFKHZDUPWHYHUOLH]HQ�GRRU�JHERXZVFKLO��LQILOWUDWLH�HQ�YHQWLODWLH�]RDOV�XLWJHUHNHQG�GRRU�0$7+&$'�+HW� WRWDOH� ZDUPWHYHUOLHV� RS� HHQ� NRXGH� ZLQWHUGDJ� LV� EHUHNHQG� GRRU� KHW� ZDUPWHYHUOLHV� GRRUWUDQVPLVVLH�� YHQWLODWLH� HQ� LQILOWUDWLH� RS� WH� WHOOHQ� HQ� WH� YHUPHQLJYXOGLJHQ� PHW� KHWWHPSHUDWXXUYHUVFKLO�WXVVHQ�ELQQHQ�HQ�EXLWHQ��+LHU�PRHW�KHW�ZDUPWHYHUOLHV�GRRU�GH�YORHU�QRJ�ELMRSJHWHOG�ZRUGHQ��'H�WHPSHUDWXXU�YDQ�GH�NUXLSUXLPWH�LV�JHVWHOG�RS���q&�
7DEHO����6WDWLVFKH�ZDUPWHYHUOLH]HQ�LQ�GH�UHIHUHQWLHVLWXDWLH:DUPWHYHUOLHV7UDQVPLVVLH ����:�.9HQWLODWLH ������:�.,QILOWUDWLH ����:�.9ORHU��7RWDDO�YHUOLHV�GRRU�YORHU� �������:� ����:�.�:DUPWHYHUOLHV�RS�NRXGH�ZLQWHUGDJ�������&� ���N:(QHUJLH�DINRPVWLJ�YDQ�GH�NLQGHUHQ�HQ�KHW�SHUVRQHHO�EHGUDDJW�FD�������N:�YDQ�YHUOLFKWLQJ�FD������N:�HQ�GH�LQJHVWUDDOGH�ZDUPWH�YDQ�GH�]RQ�EHGUDDJW�LQ�GH�ZLQWHU�JHPLGGHOG�FD������N:��2SHHQ�H[WUHHP�NRXGH�ZLQWHUVH�VFKRROGDJ�EHWHNHQW�GLW�GDW�GH�NLQGHUHQ�HQ�KHW�SHUVRQHHO�����YDQKHW�ZDUPWHYHUOLHV�FRPSHQVHUHQ��YHUOLFKWLQJ�FD�������HQ�GH�LQJHVWUDDOGH�]RQQHZDUPWH�]R¶Q����YDQ�GH�ZDUPWHYHUOLH]HQ�FRPSHQVHHUW��2P�ELQQHQ�HHQ�WHPSHUDWXXU�YDQ����q&�WH�KDQGKDYHQ�RSGH]H�NRXGH�ZLQWHUVH�GDJ�GH�PRHW�GH�YHUZDUPLQJVLQVWDOODWLH�GXV�QRJ������YDQ����N:�OHYHUHQ�GLW�LV����N:��+HW�SLHNYHUPRJHQ�YDQ�GH�YHUZDUPLQJVLQVWDOODWLH�ZRUGW�QLHW�JHEDVHHUG�RS�GH���N:�� PDDU� RS� ��� N:��:DQQHHU� HHQ� DDQZDUP� WRHVODJ� YDQ� ����ZRUGW� DDQJHKRXGHQ�� NDQ� KHWSLHNYHUPRJHQ� YDQ� GH� LQVWDOODWLH� ZRUGHQ� JHVWHOG� RS� FD�� ���� N:�� 'LW� LV� ]R� JHNR]HQ� RP� LQVLWXDWLHV� ZDQQHHU� GH� NLQGHUHQ� YULM� ]LMQ�� PDDU� HU� V
DYRQGV� ZHO� DFWLYLWHLWHQ� SODDWVYLQGHQ�RXGHUDYRQGHQ��FXUVXVVHQ���GH�VFKRRO�YROGRHQGH�HQ�VQHO�WH�NXQQHQ�DDQZDUPHQ�7DEHO�� WRRQW�GH�MDDUOLMNVH�ZDUPWHYUDDJ�XLW�UHVXOWDWHQ�YDQ�GH�G\QDPLVFKH�EHUHNHQLQJ�XLWJHYRHUGPHW� 7516<6� HQ� KHW� WH� OHYHUHQ� SLHNYHUPRJHQ� YDQ� GH� LQVWDOODWLH�� DIJHOHLG� XLW� YRRUJDDQGHEHUHNHQLQJ�

� .�LV�KLHU�EHWURNNHQ�RS�KHW�WHPSHUDWXXUYHUVFKLO�WXVVHQ�GH�EHJDQH�JURQG�HQ�GH�NHOGHU
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7DEHO����:DUPWHYUDDJ�YRRU�GH�UHIHUHQWLHVLWXDWLH7H�OHYHUHQ�SLHNYHUPRJHQ ����N:-DDUOLMNVH�ZDUPWHYUDDJ �������N:K
+HW�YHUPRJHQ�GDW�JHOHYHUG�PRHW�ZRUGHQ�RP�KHW�JHERXZ�¶V�RFKWHQGV�RS�WHPSHUDWXXU�WH�EUHQJHQLV�VWHUN�DIKDQNHOLMN�YDQ�GH�JHERXZ�WHPSHUDWXXU�YRRUGDW�GH�YHUZDUPLQJ�DDQVODDW�HQ�KHW�ZDUPWHDFFXPXOHUHQG� YHUPRJHQ� YDQ� KHW� JHERXZ�� (U� NDQ� ZRUGHQ� JHVWHOG� GDW� LQ� KHW� VWRRNVHL]RHQNLQGHUHQ�HQ�SHUVRQHHO�FD������YDQ�GH�WLMG�DDQZH]LJ�]LMQ��0HW�GH]H�DDQQDPH�NDQ�ZRUGHQ�JHVWHOGGDW�GH�LQWHUQH�ZDUPWHSURGXFWLH�JHGXUHQGH�KHW�VWRRNVHL]RHQ�FD���������N:K��RIZHO�������P� JDVEHVSDDUW�� +LHUXLW� NDQ� ZRUGHQ� JHFRQFOXGHHUG� GDW� ZDUPWHSURGXFWLH� YDQ� GH� NLQGHUHQ� HQ� KHWSHUVRQHHO� GH� WRWDOH� MDDUOLMNVH�ZDUPWHYUDDJ� YRRU� FD�� ���� NDQ� GHNNHQ�� +HODDV� NDQ� GH� LQWHUQHZDUPWHSURGXFWLH� LQ� GH� ]RPHU� RRN� OHLGHQ� WRW� HHQ� VLWXDWLH� ZDDULQ� KHW� ELQQHQNOLPDDW� RQSUHWWLJZRUGW� EHYRQGHQ��*HVWUHHIG� ]RX�PRHWHQ�ZRUGHQ� QDDU� HHQ� VLWXDWLH� ZDDULQ� GH� NRHOODVW� ]R� NOHLQPRJHOLMN�ZRUGW�JHKRXGHQ��$DQJH]LHQ�NRHOLQJ�JHHQ�YHUHLVWH�LV�YROJHQV�GH�ERXZQRUPHQ��ZRUGWGH]H�QLHW�PHHJHQRPHQ�LQ�GH�WRWDOH�HQHUJLHEDODQV������ :DUP�WDSZDWHU+HW�HQHUJLHJHEUXLN�YRRU�ZDUP�WDSZDWHU�LV�YRRU�GH�UHIHUHQWLHVLWXDWLH�HQ�GH�EHVSDUHQGH�YDULDQWHQJHOLMN�JHKRXGHQ��%HUHLGLQJ�YDQ�ZDUP� WDSZDWHU�]DO�PDDU� HHQ�]HHU�NOHLQ�DDQGHHO�KHEEHQ� LQ�KHWWRWDOH�HQHUJLHJHEUXLN��$OOHHQ�LQ�GH�NHXNHQ�YDQ�GH�QDVFKRROVH�RSYDQJ�HQ�LQ�GH�OHUDUHQNDPHU�]DOZDUP� WDSZDWHU� JHZHQVW� ]LMQ�� 8LWJDQJVSXQW� YRRU� GH� ZDUP� WDSZDWHU� YUDDJ� LV� DOV� YROJW�� 9RRUDIZDVVHQ�HQ�VFKRRQPDDN�LV�RS�VFKRROGDJHQ�FD�����OLWHU�ZDUP����q&��ZDWHU�QRGLJ��2YHU�HHQ�MDDULV� EHQRGLJG�� ��� OLWHU� [� ���ZHNHQ� [� �� GDJHQ�  � ������� OLWHU��'LW� NRPW� RYHUHHQ�PHW� FD�� �����N:K�MU����� 7RWDDO�HQHUJLHJHEUXLN�YRRU�GH�UHIHUHQWLHVLWXDWLH7DEHO� � WRRQW� GH� WRWDOH� MDDUOLMNVH� HQHUJLHYUDDJ� HQ� &2� XLWVWRRW� YRRU� GH� VFKRRO�� +LHULQ� LVXLWJHJDDQ�YDQ�HHQ�JDV�JHVWRRNWH�+5�LQVWDOODWLH�PHW� HHQ�UHQGHPHQW�YDQ�����YRRU�YHUZDUPLQJHQ�ZDUP�WDSZDWHU��(OHNWULVFKH�HQHUJLH�YRRU�YHUOLFKWLQJ�HQ�YHQWLODWRUHQ�ZRUGW�RQWWURNNHQ�DDQ�KHWQHW� 7DEHO����(QHUJLHJHEUXLN�YDQ�GH�VFKRRO�LQ�GH�UHIHUHQWLHVLWXDWLH9UDDJN:K 3ULPDLUH�HQHUJLHP� JDV 8LWVWRRW�YDQ�&2�NJ9HUOLFKWLQJ9HQWLODWRUHQ ����������� �������� �����������:DUP�WDSZDWHU ����� ��� ���5XLPWHYHUZDUPLQJ ������ ����� ������7RWDDO ������ ������ ������
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� +$$/%$5(�%(63$5,1*�23�(1(5*,(*(%58,.
7RWDDO�ZRUGHQ���PRJHOLMNH�FRQFHSWHQ�EHVFKRXZG�GLH�OHLGHQ�WRW�HQHUJLHEHVSDULQJ��YHUPLQGHULQJHQ�YHUPLMGHQ�YDQ�&2� XLWVWRRW�W�R�Y��GH�UHIHUHQWLHVLWXDWLH��'H]H�FRQFHSWHQ�]LMQ� RSJHERXZG�XLWYHUVFKLOOHQGH� ERXZNXQGLJH� HQ� LQVWDOODWLHWHFKQLVFKH� PDDWUHJHOHQ� GLH� KLHURQGHU� ZRUGHQWRHJHOLFKW���� %RXZNXQGLJH�HQ�LQVWDOODWLHWHFKQLVFKH�PDDWUHJHOHQ%RXZNXQGLJH�PDDWUHJHOHQ�]LMQ�DO�]R�YHHO�PRJHOLMN� LQ�KHW�RQWZHUS�PHHJHQRPHQ��'H�RULsQWDWLHYDQ� KHW� JHERXZ� LV� ]R� JHNR]HQ� GDW�PD[LPDDO� YDQ� ]RQQHZDUPWH� JHSURILWHHUG� NDQ� ZRUGHQ��'HJOD]HQ�ULQJ�LQ�KHW�GDN�ERYHQ�KHW�JDQJGHHO�]RUJW�YRRU�H[WUD�GDJOLFKWWRHWUHGLQJ�LQ�KHW�DQGHUV�]HHUGRQNHUH�JDQJGHHO��+LHUGRRU�ZRUGW�EHVSDDUG�RS�NXQVWYHUOLFKWLQJ��2RN� LV�GH�NHX]H� YDQ� UDPHQ�NR]LMQHQ��LVRODWLH�HQ�ERXZPDWHULDOHQ�JHEDVHHUG�RS�GXXU]DDP�ERXZHQ��9HUGHU� LV�JHNHNHQ�QDDUGH�PRJHOLMNKHLG�RP�GH�EHQRGLJGH�YHQWLODWLHOXFKW�RS�HHQ�HIILFLsQWH�PDQLHU�GH�VFKRRO�LQ�WH�EOD]HQRI�DI�WH�YRHUHQ��:DQQHHU�GLW�JHGDDQ�NDQ�ZRUGHQ�GRRU�HHQ�NDQDDO�PHW�HHQ�JURWH�GRRUVQHGH��]DOGH� DDQGULMYLQJ� YDQ� GH� YHQWLODWRUHQ� PLQGHU� HQHUJLH� JHEUXLNHQ� GRRUGDW� GUXNYHUOLH]HQ� �HQ� GXVHQHUJLHYHUOLH]HQ��ZRUGHQ�JHUHGXFHHUG��,Q�GH�NHOGHU�YDQ�GH�VFKRRO�LV�HHQ�SDUNHHUJDUDJH�JHSODQG�'H]H� UXLPWH�NDQ�GHHOV�ZRUGHQ�EHQXW�RP�HHQ�NDQDDO�PHW� JURWH� GRRUVQHGH�DDQ� WH�EUHQJHQ��'LWNDQDDO�NDQ�WHYHQV�JHEUXLNW�ZRUGHQ�YRRU�OHLGLQJHQ�YRRU�WDSZDWHU��HOHNWUD�HQ�WRLOHWWHQ�9HUYROJHQV�LV�JHNHNHQ�ZHONH�PDDWUHJHOHQ�LQVWDOODWLHWHFKQLVFK�QRJ�JHQRPHQ�NXQQHQ�ZRUGHQ�RPGH�HQHUJLHYUDDJ�WH�UHGXFHUHQ�HQ�]R�HIILFLsQW�PRJHOLMN�PHW�HQHUJLH�RP�WH�JDDQ������ 9HUOLFKWHQ�HQ�YHQWLOHUHQ+HW�JHwQVWDOOHHUG�YHUPRJHQ�YRRU�YHUOLFKWLQJ�NDQ�YHUPLQGHUG�ZRUGHQ�GRRU�JHEUXLN�WH�PDNHQ�YDQHIILFLsQWH�YHUOLFKWLQJ��(HQ�EHVSDULQJ�YDQ�����RS�KHW�JHwQVWDOOHHUG�YHUPRJHQ��YDQ����:�P� QDDU���� :�P��� LV� KDDOEDDU�� (HQ� GDJOLFKWDIKDQNHOLMNH� UHJHOLQJ� EUHQJW� GH� HQHUJLHYUDDJ� YRRUYHUOLFKWLQJ� QRJ� YHUGHU� RPODDJ� GRRUGDW� KHW� DDQWDO� EUDQGXUHQ� ZRUGW� WHUXJJHEUDFKW�� %RYHQGLHQ]LMQ� GH]H�PDDWUHJHOHQ� LQ� KHW� DOJHPHHQ� ELQQHQ� HQNHOH� MDUHQ� WHUXJYHUGLHQG� HQ� GLHQHQ� GDDURP]HNHU�LQ�KHW�XLWHLQGHOLMNH�FRQFHSW�WH�ZRUGHQ�RSJHQRPHQ�9HQWLODWLH�YRUPW�HHQ�EHODQJULMNH� IDFWRU� LQ�GH�NZDOLWHLW�YDQ�KHW�NOLPDDW�ELQQHQ�GH�VFKRRO��2PYROGRHQGH� OXFKWYHUYHUVLQJ� WH� JDUDQGHUHQ�� NDQ� GDDURP� KHW� EHVWH� JHNR]HQ� ZRUGHQ� YRRU� HHQPHFKDQLVFK� V\VWHHP� RP� GH� OXFKW� DDQ� HQ�RI� DI� WH� YRHUHQ�� 'RRU� GH� KRJH� EHQRGLJGHOXFKWKRHYHHOKHLG�YRUPW�KHW�DDQGULMYHQ�YDQ�GH�YHQWLODWRUHQ�HHQ�QLHW�]RQGHU�PHHU�WH�YHUZDDUOR]HQDDQGHHO�LQ�KHW�WRWDOH�HOHNWULFLWHLWVJHEUXLN��*HEUXLN�YDQ�HIILFLsQWH�YHQWLODWRUHQ�LQ�FRPELQDWLH�PHWJHOLMNVWURRPPRWRUHQ� NDQ� RRN� KLHU� HHQ� IOLQNH� EHVSDULQJ� RSOHYHUHQ�� :RUGW� RRNDDQZH]LJKHLGVGHWHFWLH� JHNRSSHOG� DDQ� GH� EHQRGLJGH� OXFKWKRHYHHOKHLG� �DDQGULMYLQJ� YDQYHQWLODWRUHQ� LQ� GHHOODVW� ODWHQ� GUDDLHQ� ELM� ODJH� EH]HWWLQJ� HQ� XLW]HWWHQ� ZDQQHHU� QLHPDQG� PHHUDDQZH]LJ�LV���NDQ�HHQ�EHVSDULQJ�YDQ�����ZRUGHQ�JHKDDOG�RS�KHW�HOHNWULFLWHLWVJHEUXLN�YRRU�KHWDDQGULMYHQ�YDQ�GH�YHQWLODWRUHQ������ +RRJ�UHQGHPHQW�ZDUPWHWHUXJZLQQLQJ�XLW�YHQWLODWLHOXFKW=RDOV�DDQJHJHYHQ�LQ�7DEHO����LV�KHW�ZDUPWHYHUOLHV�GRRU�YHQWLODWLH�GH�JURRWVWH�SRVW�LQ�GH�WRWDOHZDUPWHEDODQV� YDQ�KHW� JHERXZ��5HGHQ�JHQRHJ� RP� WH� NLMNHQ� QDDU� GH�PRJHOLMNKHGHQ� RP� GLW� WHUHGXFHUHQ��'RRU�GH�NRXGH�DDQJH]RJHQ�
IULVVH
�YHQWLODWLHOXFKW�RS�WH�ZDUPHQ�GRRU�GH�ZDUPH�OXFKWGLH�QDDU�EXLWHQ�ZRUGW�DIJHYRHUG��KRHIW�GH�DDQJH]RJHQ�OXFKW�QLHW�VWHHGV�RSJHZDUPG�WH�ZRUGHQGRRU� KHW� YHUZDUPLQJV�V\VWHHP�� 'H]H� YRUP� YDQ� ZDUPWHWHUXJZLQQLQJ� ZRUGW� DO� ]HHU� YHHOWRHJHSDVW�LQ�GH�SUDNWLMN�HQ�EOLMNW�HHQ�HIILFLsQWH�PDQLHU�YDQ�HQHUJLH�EHVSDUHQ��=HNHU�LQ�HHQ�VFKRROGLHQW�WH�ZRUGHQ�JHUHDOLVHHUG�GDW�GH�LQWHUQH�ZDUPWH��GLH�R�D��GRRU�GH�NLQGHUHQ�HQ�KHW�SHUVRQHHOZRUGW�JHSURGXFHHUG��GRRU�ZDUPWHWHUXJZLQQLQJ�WRH�WH�SDVVHQ�ZRUGW�KHUJHEUXLNW��'H�ZDUPWH�YDQGH�NLQGHUHQ�HQ�KHW�SHUVRQHHO�ZRUGW�WLMGHQV�KXQ�DDQZH]LJKHLG�LQ�GH�VFKRRO�GDQ�HHQ�EHODQJULMNHHQHUJLHEURQ��ZDDUGRRU�GH�YHUZDUPLQJVLQVWDOODWLH�RYHU�KHW�DOJHPHHQ�DOOHHQ�QRGLJ�]RX�]LMQ�YRRU
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KHW�DDQZDUPHQ�YDQ�KHW�JHERXZ��2YHU�KHW�DOJHPHHQ�YHUHLVHQ�GH]H�V\VWHPHQ�HHQ�LQEODDV��HQ�HHQXLWEODDVYHQWLODWRU��:DQQHHU�JHNHNHQ�ZRUGW�QDDU�GH�EHQRGLJGH�HQHUJLH�RP�YROGRHQGH�WH�NXQQHQYHQWLOHUHQ�PHW� HHQ�ZDUPWHWHUXJZLQ� V\VWHHP� HQ� GH� HQHUJLH� GLH� GRRU� WRHSDVVHQ� KLHUYDQ�ZRUGWEHVSDDUG��NDQ�ZRUGHQ�JHVWHOG�GDW�PHW�ppQ�GHHO�HOHNWULVFKH�HQHUJLH��PLQLPDDO����GHOHQ�ZDUPWHNDQ� ZRUGHQ� WHUXJJHZRQQHQ�� 0HW� DQGHUH� ZRRUGHQ�� GH� SUHVWDWLHIDFWRU� �&23�� YDQ� HHQZDUPWHWHUXJZLQV\VWHHP�EHGUDDJW�PLQLPDDO�����:RUGW�ZDUPWHWHUXJZLQQLQJ� WRHJHSDVW�PHW� HHQKRRJ� UHQGHPHQW�� EHGUDDJW� GH� &23� FD�� ���� :RUGW� HHQ� GHUJHOLMN� V\VWHHP� WRHJHSDVW� LQ� KHW6RNNHUZHL�FRQFHSW��GDQ�]LHW�KHW�HU�DOV�YROJW�XLW�:DQQHHU� VWDQGDDUG� YHQWLODWRUHQ� HQ�PRWRUHQ� ZRUGHQ� WRHJHSDVW�� EHWHNHQW� GLW� HHQ� YHUGXEEHOLQJYDQ�GH�EHQRGLJGH�YHQWLODWRU�HQHUJLH�W�R�Y��GH�UHIHUHQWLH�VLWXDWLH�ZDDULQ�DOOHHQ�PHFKDQLVFK�ZRUGWDIJH]RJHQ� �YDQ�������N:K�QDDU������� N:K���*HEUXLN� YDQ� HIILFLsQWH� JHOLMNVWURRPPRWRUHQ� HQWRHSDVVHQ�YDQ� D[LDDO�YHQWLODWRUHQ�NDQ�GH�HQHUJLHYUDDJ�YRRU�YHQWLODWLH� YHUODJHQ�QDDU� FD�������N:K�2RN� NDQ� KHW� WRHSDVVHQ� YDQ� �� �JHNUXLVWH�� ZDUPWHWHUXJZLQ� LQVWDOODWLHV� ZLQVW� RSOHYHUHQ� PHWEHWUHNNLQJ� WRW� GH� NRHO�� HQ�ZDUPWHYUDDJ��+HW� V\VWHHP� GDW� YHUVH� OXFKW� OHYHUW� DDQ� GH� ]XLG]LMGHRQWUHNW� 
JHEUXLNWH
�ZDUPH�OXFKW�XLW�GH�QRRUG]LMGH��KHW�DQGHU�V\VWHHP�YLFH�YHUVD��'RRU�RS�GH]HZLM]H� GH� ZDUPWH� YDQ� GH� JHEUXLNWH� OXFKW� RYHU� WH� GUDJHQ� RS� GH� YHUVH� NRXGH� OXFKW� ZRUGW� KHWNOLPDDW�ELQQHQ�GH�VFKRRO�
JHsJDOLVHHUG
��2RN�]RX�KHW�HHQ�H[WUD�EHVSDULQJ�RS�NXQQHQ�OHYHUHQ�LQKHW�YRRU��HQ�QDVHL]RHQ��:DQQHHU� QDPHOLMN� RS�HHQ� ]RQQLJH�YRRUMDDUVGDJ�GH� WHPSHUDWXXU� LQ�GH]XLG]LMGH�YDQ�KHW�JHERXZ�VWLMJW�HQ�GH�WHPSHUDWXXU�LQ�GH�QRRUG]LMGH�ODDJ�LV��]DO�LQ�KHW�QRUPDOHJHYDO�DDQ�GH�]XLG]LMGH�GH�UDPHQ�ZRUGHQ�JHRSHQG�HQ�DDQ�GH�QRRUG]LMGH�GH�YHUZDUPLQJ�ZRUGHQDDQJH]HW�� ,Q� IHLWH� ]RX� GH� YHUZDUPLQJ� LQ� GH� QRRUG]LMGH� QLHW� DDQ� KRHYHQ� WH� JDDQ� ZDQQHHU� GHRYHUWROOLJH�ZDUPWH�YDQ�GH�]XLG]LMGH�QDDU�GH�QRRUG]LMGH�NDQ�ZRUGHQ�RYHUJHEUDFKW��'LW� LV�H[DFWZDW�KHW�V\VWHHP�PHW�WZHH�JHNUXLVWH�ZDUPWHWHUXJZLQ�LQVWDOODWLHV�GRHW��:DQQHHU�WRFK�QRJ�DFWLHYHNRHOLQJ�LV�YHUHLVW��NDQ�GLW�ZRUGHQ�JHGDDQ�GRRU�ZDWHU�WH�YHUQHYHOHQ�LQ�GH�YHQWLODWLHOXFKW��'RRUGDWGLW�ZDWHU�]DO�JDDQ�YHUGDPSHQ�RQWWUHNW�KHW�ZDUPWH�DDQ�GH�YHQWLODWLHOXFKW��DGLDEDWLVFKH�NRHOLQJ��+LHUPHH�NDQ�GH�ELQQHQWHPSHUDWXXU�FD����j��q&�ZRUGHQ�YHUODDJG������ :DUPWHSRPS(HQ�ZDUPWHSRPSV\VWHHP�NDQ�ZDUPWH�YDQ�HHQ�UHODWLHI�ODDJ�WHPSHUDWXXUQLYHDX�
RSNULNNHQ
�QDDUZDUPWH� PHW� HHQ� EUXLNEDDU� WHPSHUDWXXUQLYHDX�� +HW� UHQGHPHQW� YDQ� HHQ� ZDUPWHSRPS� ZRUGWXLWJHGUXNW�LQ�GH�&RsIILFLHQW�2I�3HUIRUPDQFH��&23���0HW�GH�KXLGLJH�VWDQG�YDQ�WHFKQLHN�EHGUDDJWGH]H� FD�� ���'LW� EHWHNHQW�� GDW�XLW� �� GHHO� HOHNWULVFKH� HQHUJLH� XLW� KHW� QHW�� �� GHOHQ�ZDUPWH�ZRUGWDIJHVWDDQ� DDQ� KHW� JHERXZ��'H�RYHULJH��� GHOHQ�ZDUPWH�ZRUGHQ�RQWWURNNHQ� DDQ� HHQ� GXXU]DPHEURQ��)LJXXU�� LOOXVWUHHUW�GH�ZHUNLQJ�YDQ�HHQ�ZDUPWHSRPS�
:DUPWHSRPS(QHUJLH XLW KHW QHW

(QHUJLH XLWGH ERGHP

(QHUJLH DIJHVWDDQDDQ GH VFKRRO
� GHHO
� GHOHQ

� GHOHQ

)LJXXU����:HUNLQJ�YDQ�HHQ�ZDUPWHSRPS
$DQJH]LHQ�GH�HOHNWULFLWHLW�RSJHZHNW�ZRUGW�PHW� HHQ� UHQGHPHQW�YDQ� FD�������KDOYHHUW�GH� LQ]HWYDQ� HHQ� ZDUPWHSRPS� KHW� JDVYHUEUXLN� YRRU� UXLPWHYHUZDUPLQJ� RQJHYHHU�� $OV� GXXU]DPH� EURQYRRU� HHQ� ZDUPWHSRPS� LQ� KHW� 6RNNHUZHL� FRQFHSW�� NRPHQ� DDUGZDUPWH� HQ� YHQWLODWLHOXFKW� LQDDQPHUNLQJ��:RUGW�JHNR]HQ�YRRU�DDUGZDUPWH��GDQ�YHU]RUJW�HHQ�ERGHP�ZDUPWH�ZLVVHODDU�YRRU
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GH�XLWZLVVHOLQJ�YDQ�GH�ZDUPWH�WXVVHQ�ZDUPWHSRPS�HQ�DDUGH��'H]H�ERGHP�ZDUPWH�ZLVVHODDU�NDQWHYHQV� YRRU]LHQ� LQ� NRHOLQJ�� 'H� RQJHVWRRUGH� ERGHPWHPSHUDWXXU� EHGUDDJW� KHW� JHKHOH� MDDURPVWUHHNV� ��q&�� ZDW� YROGRHQGH� ODDJ� LV� RP� ELMYRRUEHHOG� GH� LQJHEOD]HQ� OXFKW� YRRU� YHQWLODWLHHQNHOH�JUDGHQ� DI� WH�NRHOHQ��+LHUGRRU�ZRUGW� IOLQN�EHVSDDUG� W�R�Y��ELMYRRUEHHOG�DLUFRQGLWLRQLQJ�:DQQHHU�HU�ELMQD�JHHQ�JURQGZDWHUVWURPHQ�DDQZH]LJ�]LMQ��LV�KHW�HHQ�YHUHLVWH�RP�ZDUPWH�WHUXJ�WHOHYHUHQ�DDQ�GH�DDUGH��'LW�LV�QRGLJ�RPGDW�DQGHUV�GH�RQWWURNNHQ�ZDUPWH�QLHW�ZRUGW�DDQJHYXOG�ZDWRS� WHUPLMQ� NDQ� OHLGHQ� WRW� EHYULH]LQJ� YDQ� GH� JURQG� URQG� GH� ERGHPZDUPWHZLVVHODDUV� HQYHUVOHFKWHULQJ� YDQ� KHW� UHQGHPHQW� YDQ� KHW� V\VWHHP��:DQQHHU� JURQGZDWHUVWURPHQ� ]RUJHQ� YRRUYROGRHQGH� DDQYRHU� YDQ� ZDUPWH� LQ� KHW� VWRRNVHL]RHQ�� KRHIW� QLHW� JHGDFKW� WH� ZRUGHQ� DDQWHUXJOHYHUHQ�YDQ�ZDUPWH�2RN� NDQ� YHQWLODWLHOXFKW� ZRUGHQ� JHEUXLNW� DOV� EURQ� YRRU� GH� ZDUPWHSRPS�� 'H� LQWHUQHZDUPWHSURGXFWLH� KHHIW� GH� OXFKW� QDPHOLMN� DO� DDQ]LHQOLMN� RSJHZDUPG�� 'H� ZDUPWHSRPS� EUHQJWGH]H� ZDUPWH� QDDU� HHQ� KRJHU� WHPSHUDWXXUQLYHDX�� ]RGDW� GH]H� JHEUXLNW� NDQ� ZRUGHQ� YRRU� KHWYHUZDUPHQ�YDQ�GH�DDQJH]RJHQ�EXLWHQOXFKW��'H]H�YRUP�YDQ� LQ]HWWHQ�YDQ�HHQ�ZDUPWHSRPS�NDQHLJHQOLMN�JH]LHQ�ZRUGHQ�DOV�HHQ�YRUP�YDQ�ZDUPWHWHUXJZLQQLQJ��%LMODJH���WRRQW�HHQ�YHUJHOLMNLQJWXVVHQ�GH� WZHH�PRJHOLMNH�YRUPHQ�YDQ�ZDUPWHWHUXJZLQQLQJ�HQ� OLFKW�KHW� V\VWHHP� LQ� GHWDLO� WRH�2SJHPHUNW�GLHQW�WH�ZRUGHQ�GDW�ELM�GH�LQ]HW�YDQ�HHQ�ZDUPWHSRPS�PHW�DOV�EURQ�YHQWLODWLHOXFKW�RRN�GH�YROOHGLJH�KRHYHHOKHLG�HQHUJLH�YRRU�EHUHLGLQJ�YDQ�ZDUP�WDSZDWHU�NDQ�ZRUGHQ�JHOHYHUG�2S�H[WUHHP�NRXGH�GDJHQ�ZRUGW�
ELMJHVSURQJHQ
�GRRU�HHQ�+5�FY�LQVWDOODWLH�9RRU�EHLGH�ZDUPWHSRPSV\VWHPHQ� JHOGW� GDW� GH� LQYHVWHULQJ� YRRU� GH� LQVWDOODWLH� KRRJ� LV� �ZS� LQFRPELQDWLH� PHW� ERGHPZDUPWHZLVVHODDU� FD�� ������ JXOGHQ�N:�� ZS� LQ� FRPELQDWLH� PHWYHQWLODWLHOXFKW�FD��������JXOGHQ�N:������� 0HHW�HQ�UHJHOWHFKQLHN*HEUXLN�PDNHQ�YDQ�HHQ�JRHG�PHHW�� HQ�UHJHOV\VWHHP�YDQ�KHW�ELQQHQNOLPDDW� LV�]HHU�EHODQJULMN�'RRU� KHW� PHWHQ� YDQ� KHW� ELQQHQNOLPDDW� NDQ� HHQ� RSWLPDOH� VWRRNVWUDWHJLH� ZRUGHQ� EHSDDOG�/DQJ]DDP� DDQZDUPHQ� YDQ� KHW� JHERXZ� UHGXFHHUW� KHW� SLHNYHUPRJHQ� ZDW� NDQ� OHLGHQ� WRW� HHQNRVWHQEHVSDULQJ� YRRU� GH� LQVWDOODWLH�� 2RN� KHW� UHJLVWUHUHQ� YDQ� GH� HQHUJLHYUDDJ� NDQ� PHW� HHQGHUJHOLMN� V\VWHHP� ZRUGHQ� JHGDDQ�� ,Q� GH� EHUHNHQLQJHQ� ]LMQ� GH� HIIHFWHQ� YDQ� PHHW�� HQUHJHOV\VWHPHQ�QLHW�PHHJHQRPHQ������ 2YHULJH�V\VWHPHQ�HQ�LQVWDOODWLHV2RN�]LMQ�V\VWHPHQ�RYHUZRJHQ�GLH�YROOHGLJ�RS�QDWXXUOLMNH�YHQWLODWLH�]LMQ�JHEDVHHUG��'H�ZHUNLQJYDQ�GH]H�V\VWHPHQ� LV�DIKDQNHOLMN�YDQ�YRUPJHYLQJ�YDQ�GH� DDQ�HQ�DIYRHU� NDQDOHQ��YRUPJHYLQJYDQ� GH� VFKRRO� HQ� EXLWHQNOLPDDW�� 2P� YROOHGLJ� RS� HHQ� GHUJHOLMN� YHQWLODWLHV\VWHHP� WH� NXQQHQYHUWURXZHQ��LV�KHW�YDQ�EHODQJ�GDW�GH�DUFKLWHFW�KHW�QDWXXUOLMN�YHQWLODWLHV\VWHHP�LQ�GH�YRUPJHYLQJPHHQHHPW��+HW�FRQFHSW�YRRU�GH�YRUPJHYLQJ�YDQ�KHW�JHERXZ�OLJW�LQ�JURWH�OLMQHQ�YDVW�HQ�OLMNW�QLHWJHVFKLNW�RP�HHQ�DFFHSWDEHO�NOLPDDW�WH�FUHsUHQ�RS�EDVLV�YDQ�DOOHHQ�QDWXXUOLMNH�YHQWLODWLH�$QGHUH� V\VWHPHQ�� GLH� QRJ�PDDU� RS� ]HHU� NOHLQH� VFKDDO� ZRUGHQ� WRHJHSDVW� �7URPEH� PXXU�� SY�WKHUPLVFK���]LMQ�RRN�QLHW�RYHUZRJHQ��%HODQJULMN�LV�GDW�GH�LQVWDOODWLH�YDQ�GH�VFKRRO�EHWURXZEDDUPRHW�]LMQ���� &RQFHSW�VDPHQVWHOOLQJHQ'H� DOJHPHQH� VWUDWHJLH� RP� WRW� HHQ� RSWLPDDO� RQWZHUS� WH� NRPHQ� EHVWDDW� XLW� KHW� DIORSHQ� YDQ� GHYROJHQGH�YROJRUGH�x +HW�YHUPLQGHUHQ�YDQ�GH�HQHUJLHYUDDJx +HW�JHEUXLNHQ�YDQ�]RYHHO�PRJHOLMN�GXXU]DPH�HQHUJLHx (IILFLsQW�PHW�HQHUJLH�RPJDDQ+HW�HHUVWH�FRQFHSW�EHVWDDW�XLW�HHQ�SDNNHW�YDQ�PDDWUHJHOHQ�ZDDUPHH�GH�EHQRGLJGH�YHUOLFKWLQJV�HQ� YHUZDUPLQJVHQHUJLH� ZRUGW� WHUXJJHEUDFKW� RS� EDVLV� YDQ� HIILFLsQWH� DUPDWXUHQ�GDJOLFKWDIKDQNHOLMNH�UHJHOLQJHQ�HQ�DDQZH]LJKHLGVGHWHFWLH��'H�ZDUPWH�ZRUGW�JHOHYHUG�GRRU�HHQJDVJHVWRRNWH�+5�FY�NHWHO��(U�ZRUGW�JHYHQWLOHHUG�RS�EDVLV�YDQ�DOOHHQ�DI]XLJYHQWLODWLH�
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+HW� WZHHGH� FRQFHSW� EHVWDDW� XLW� KHW� PLQLPDOLVHUHQ� YDQ� GH� HQHUJLHYUDDJ� GRRU� GH]HOIGHPDDWUHJHOHQ� DOV� LQ� FRQFHSW� �� HQ� GDDUELM� RRN� ZDUPWHWHUXJZLQQLQJ� WRH� WH� SDVVHQ� PHW� KRRJUHQGHPHQW�� 'H� ZDUPWH� ZRUGW� JHOHYHUG� GRRU� HHQ� JDVJHVWRRNWH� +5� FY�NHWHO� ZDDUPHH� GHLQJHEOD]HQ�YHQWLODWLHOXFKW�ZRUGW�QDYHUZDUPG�+HW� GHUGH� FRQFHSW� EHVWDDW� XLW� HIILFLsQWH� DUPDWXUHQ�� GDJOLFKWDIKDQNHOLMNH� UHJHOLQJHQ� HQDDQZH]LJKHLGVGHWHFWLH�W�D�Y��YHUOLFKWLQJ��(HQ�HOHNWULVFK�DDQJHGUHYHQ�ZDUPWHSRPS�LQ�FRPELQDWLHPHW�HHQ�ERGHPZDUPWHZLVVHODDU�ZRUGW�LQJH]HW�RP�FD������YDQ�GH�ZDUPWHYUDDJ�WH�GHNNHQ��'HRYHULJH�ZDUPWH�ZRUGW�JHOHYHUG�GRRU�HHQ�JDVJHVWRRNWH�LQVWDOODWLH�,Q�KHW� ODDWVWH� FRQFHSW�ZRUGW� RRN� HHQ�HOHNWULVFK� DDQJHGUHYHQ�ZDUPWHSRPS� LQJH]HW��PDDU� GH]HRQWUHNW�ZDUPWH� DDQ� GH� YHQWLODWLHOXFKW�� 2RN� KLHU� JHOGW� GDW� GH� RYHULJH�ZDUPWH� ZRUGW� JHOHYHUGGRRU� HHQ� JDVJHVWRRNWH� +5� FY�NHWHO�� ,Q� ELMODJH� �� ZRUGW� YRRU� DOOH� FRQFHSWHQ� GH� WRWDOHHQHUJLHEDODQV�ZHHUJHJHYHQ������ &RQFHSW�,��2SWLPDOH�YHUOLFKWLQJ�HQ�YHQWLODWRUHQ'RRU�JRHGH�NLHUDIGLFKWLQJ�WRH�WH�SDVVHQ�LV�YHURQGHUVWHOG�GDW�GH�LQILOWUDWLH�YHUODDJG�NDQ�ZRUGHQPHW�����WHQ�RS]LFKWH�YDQ�GH�UHIHUHQWLHVLWXDWLH��'H�HOHNWULFLWHLWVYUDDJ�NDQ�RRN�QRJ�YHUGHU�ZRUGHQWHUXJJHEUDFKW� GRRU� JHEUXLN� WH� PDNHQ� YDQ� HIILFLsQWH� YHUOLFKWLQJVV\VWHPHQ�� (HQ� JHwQVWDOOHHUGYHUPRJHQ�YDQ�����:�P� LV�KDDOEDDU��:DQQHHU�QX�RRN�HHQ�GDJOLFKW�DIKDQNHOLMNH�UHJHOLQJ�ZRUGWWRHJHSDVW�� NDQ� GH� WRWDOH� HOHNWULFLWHLWVYUDDJ� YRRU� YHUOLFKWLQJ� WHUXJJHEUDFKW�ZRUGHQ� YDQ� ������N:K�QDDU��������N:K�SHU�MDDU��:DQQHHU�ZDUPWHWHUXJ�ZLQQLQJ�ZRUGW�WRHJHSDVW��]LMQ�PLQLPDDO�� YHQWLODWRUHQ� QRGLJ�� ppQ� YRRU� DDQYRHU� HQ� ppQ� YRRU� DIYRHU� YDQ� GH� YHQWLODWLHOXFKW�� :RUGHQVWDQGDDUG�YHQWLODWRUHQ� HQ�PRWRUHQ� WRHJHSDVW�� EHWHNHQW� GLW� HHQ� YHUGXEEHOLQJ�YDQ�GH�EHQRGLJGHYHQWLODWRU� HQHUJLH� W�R�Y��GH� UHIHUHQWLH� VLWXDWLH� �YDQ�������N:K�QDDU� ������ N:K���*HEUXLN� YDQHIILFLsQWH�JHOLMNVWURRPPRWRUHQ�HQ� WRHSDVVHQ�YDQ� D[LDDO� YHQWLODWRUHQ�NDQ�GH� HQHUJLHYUDDJ�YRRUYHQWLODWLH� YHUODJHQ�� ZDDUGRRU� HHQ� YHUGXEEHOLQJ� YDQ� HQHUJLHYUDDJ� YRRU� YHQWLODWLH� NDQ� ZRUGHQYHUPHGHQ������ &RQFHSW�,,��2SWLPDOH�YHUOLFKWLQJ�HQ�YHQWLODWRUHQ�SOXV�+5�ZDUPWHWHUXJZLQQLQJ:DUPWH�WHUXJZLQQLQJ�XLW�YHQWLODWLHOXFKW�PHW������UHQGHPHQW�NDQ�LQ�GH�SUDNWLMN�ZRUGHQ�JHKDDOGGRRU�ZDUPWHUHJHQHUDWLH� LQVWDOODWLHV��6DPHQ�PHW� KHW�RSWLPDOLVHUHQ�YDQ�GH�JHERXZVFKLO� NDQ�GLWOHLGHQ� WRW� HHQ� EHVSDULQJ� YDQ� KHW� JDVYHUEUXLN� HQ� &2� XLWVWRRW� YDQ� ELMQD� ��� �� W�R�Y�� GHUHIHUHQWLHVLWXDWLH���7DEHO�� WRRQW�GH�EHUHNHQGH�ZDDUGHQ�YRRU�GH�ZDUPWHYUDDJ�LQ�KHW�JHYDO�YDQ�ZDUPWHWHUXJZLQQLQJ�PHW�KRRJ�UHQGHPHQW�HQ�GH�UHIHUHQWLHVLWXDWLH�
7DEHO����%HUHNHQGH�ZDUPWHYUDDJ�ELM�WRHSDVVHQ�YDQ�ZDUPWHWHUXJZLQQLQJ�PHW�KRRJ�UHQGHPHQW5HIHUHQWLH�VLWXDWLH *HRSWLPDOLVHHUGHJHERXZVFKLO�HQ�����ZWZ7UDQVPLVVLH ����:�. ����:�.9HQWLODWLH ������:�. ����:�.,QILOWUDWLH ����:�. ����:�.9ORHU ����:�.� ����:�.:DUPWHYHUOLHV�RS�NRXGH�ZLQWHUGDJ�������&� ���N: ���N:7H�OHYHUHQ�SLHNYHUPRJHQ ����N: ���N:-DDUOLMNVH�ZDUPWHYUDDJ �������N:K �������N:K

=RDOV�YHUPHOG�LQ�SDUDJUDDI������EHGUDDJW�GH�LQWHUQH�ZDUPWHODVW�GRRU�NLQGHUHQ�HQ�SHUVRQHHO�FD������ N:��'LW� EHWHNHQW� GDW�ZDQQHHU�ZDUPWHWHUXJZLQQLQJ�ZRUGW� WRHJHSDVW�PHW� HHQ� UHQGHPHQWYDQ�����NLQGHUHQ�HQ�SHUVRQHHO�FD������YDQ�KHW�JHYUDDJGH�YHUPRJHQ�OHYHUHQ�RP�GH�VFKRRO�RSHHQ�H[WUHHP�NRXGH�ZLQWHUVH�GDJ�ZDUP�WH�KRXGHQ�
� .�LV�KLHU�EHWURNNHQ�RS�KHW�WHPSHUDWXXUYHUVFKLO�WXVVHQ�GH�EHJDQH�JURQG�HQ�GH�NHOGHU
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����� &RQFHSW�,,,��2SWLPDOH�YHUOLFKWLQJ��YHQWLODWRUHQ��SOXV�LQ]HW�DDUGZDUPWH,Q� GLW� FRQFHSW� OHYHUW� HHQ�ZDUPWHSRPS� KHW� JURRWVWH� GHHO� YDQ� GH�ZDUPWH�� 'H]H�ZDUPWH� ZRUGWRQWWURNNHQ� DDQ� GH� DDUGH� GRRU� HHQ� ERGHPZDUPWHZLVVHODDU�� 'H� ZDUPWHSRPS� ]RX� HHQSLHNYHUPRJHQ� PRHWHQ� NXQQHQ� OHYHUHQ� YDQ� ��� N:�� (U� ZRUGW� JHHQ� ZDUPWHWHUXJZLQQLQJ� XLWYHQWLODWLHOXFKW�WRHJHSDVW������ &RQFHSW�,9��,Q]HW�YDQ�HHQ�ZDUPWHSRPS�YRRU�ZDUPWHWHUXJZLQQLQJ+HW� WRWDOH� HQHUJLHJHEUXLN� LQ� GH]H� VLWXDWLH� LV� ELMQD� JHOLMN� DDQ� GLH� YDQ� KHW� YRULJH� FRQFHSW�� +HWHQLJH� YHUVFKLO� LV� GDW� HQHUJLHYUDDJ� YRRU� ZDUP� WDSZDWHU� LQ� GLW� FRQFHSW� RRN� GRRU� KHWZDUPWHSRPSV\VWHHP�JHOHYHUG�NDQ�ZRUGHQ��(HQ�ELMNRPVWLJH�PRJHOLMNKHLG� LV�RP�PHHUGHUH�YDQGH]H� ZDUPWHSRPSMHV� GHFHQWUDDO� RS� WH� VWHOOHQ�� 'LW� ]DO� ZHO� EHWHNHQHQ� GDW� GH� LQVWDOODWLHNRVWHQWRHQHPHQ���� &RQFHSW�NHX]H+HW�RYHU]LFKW�LQ�ELMODJH���HQ���JHHIW�LQ]LFKW�LQ�KHW�QXW�YDQ�JHSOHHJGH�PHHULQYHVWHULQJHQ�RP�GH&2� XLWVWRRW� WH� UHGXFHUHQ��%HODQJULMN� RP� WH�YHUPHOGHQ� LV�GDW�JHEUXLN� LV�JHPDDNW�YDQ� JOREDOHNRVWHQLQGLFDWLHV��'H�XLWHLQGHOLMNH�NRVWHQ�YDQ�GH�DDQVFKDI�HQ�KHW� LQVWDOOHUHQ�YDQ�HHQ� LQVWDOODWLHZRUGHQ�QRJ�DOWLMG�EHSDDOG�GRRU�GH�LQVWDOODWHXU��2RN� LV�YRRU�DOOH�FRQFHSWHQ�HHQ�(3�EHUHNHQLQJXLWJHYRHUG�� %HODQJULMN� RP� WH� YHUPHOGHQ� LV� GDW� GH]H� (3� EHUHNHQLQJ� EHWUHNNLQJ� KHHIW� RS� KHWJHKHOH�JHERXZ��'H�LQVWDOODWLH�FRQFHSWHQ�KHEEHQ�DOOHHQ�EHWUHNNLQJ�RS�KHW� VFKRRO�JHGHHOWH��'HZRQLQJHQ�HQ�GH�GRNWHUVSUDNWLMN�]LMQ�]R�YHURQGHUVWHOG�GDW�GH]H�SUHFLHV�YROGRHQ�DDQ�GH�ZHWWHOLMNHHQHUJLHSUHVWDWLH��(3&�ZRQLQJHQ� �����(3&�GRNWHUVSUDNWLMN� �������'H�ZLQVW�GLH�ZRUGW�JHERHNWGRRU�GH�HQHUJLH]XLQLJH�FRQFHSWHQ�YRRU�GH�VFKRRO�ZRUGHQ�RS�GLH�PDQLHU�DDQ�KHW�JHKHOH�JHERXZWRHJHUHNHQG��7DEHO� � WRRQW� GH� UHVXOWDWHQ� YDQ� GH�716<6�EHUHNHQLQJHQ�P�E�W�� GH� KRHYHHOKHLGYHUPHGHQ�&2���GH�PHHUNRVWHQ�HQ�GH�MDDUOLMNVH�KRHYHHOKHLG��YHUPHGHQ�&2� SHU�PHHU�LQYHVWHULQJW�R�Y�� GH� UHIHUHQWLH� VLWXDWLH� YDQ� HHQ� FRQFHSW�� ,Q� GH� ODDWVWH� NRORP� LV� GH� HQHUJLHSUHVWDWLHDDQJHJHYHQ�ZHONH�GH�HQHUJLHSUHVWDWLHQRUP�WRHNHQW�DDQ�GH�FRQFHSWHQ��+LHUXLW�YDOW�DI�WH�OH]HQ�GDWGH� HQHUJLHSUHVWDWLHQRUP� KHW� ZDUPWHSRPSFRQFHSW� �FRQFHSW� ,9�� RQWHUHFKW� EHWHU� ZDDUGHHUW� GDQFRQFHSW�,,�HQ�,,,�
7DEHO����(QHUJLHSUHVWDWLH�HQ�EHVSDULQJ�W�R�Y��GH�UHIHUHQWLH�VLWXDWLH9HUPHGHQ�&2��NJ 0HHUNRVWHQJXOGHQV NJ�&2��JXOGHQ (QHUJLH�SUHVWDWLHYROJHQV�(38�&RQFHSW�, ����� ������ ���� ����&RQFHSW�,, ����� ������ ���� ����&RQFHSW�,,, ����� ������� ���� ����&RQFHSW�,9 ����� ������ ���� ����

2S�EDVLV�YDQ�PD[LPDOH�&2� EHVSDULQJ�SHU�JHwQYHVWHHUGH�JXOGHQ��NRPHQ�FRQFHSW�,�HQ�,,�DOV�EHVWHXLW� GH� EXV�� +HW� HQHUJLHJHEUXLN� YDQ� FRQFHSW� ,,� LV� KHW� ODDJVW�� &RQFHSW� ,,� ZRUGW� GDDURP� DOVXLWJDQJVSXQW� JHQRPHQ� YRRU� KHW� QXOHQHUJLH� FRQFHSW�� 'LW� EHWHNHQW� GDW� KHW� WRWDOHHOHNWULFLWHLWVYHUEUXLN� XLWNRPW� RS� FD�� ������� N:K� HQ� KHW� WRWDOH� JDVYHUEUXLN� YRRUUXLPWHYHUZDUPLQJ�FD��������P���'H�WRWDOH�&2� XLWVWRRW�ZRUGW�GRRU�FRQFHSW�,,�WHUXJJHEUDFKW�YDQ�������NJ�QDDU��������NJ��HHQ�EHVSDULQJ�YDQ�����WHQ�RS]LFKWH�YDQ�GH�UHIHUHQWLH�'H� LQ]HW�YDQ�ZDUPWHSRPSHQ�]LMQ� XLW� RRJSXQW�YDQ�&2� EHVSDULQJ�HQ�H[SORLWDWLHNRVWHQ�PLQGHULQWHUHVVDQW�YRRU�WRHSDVVLQJ�LQ�KHW�6RNNHUZHL�FRQFHSW��'H�RRU]DDN�KLHUYRRU�LV�GDW�GH�LQYHVWHULQJGLH�PRHW�ZRUGHQ�JHGDDQ�WH�ZHLQLJ�RSOHYHUW�XLW�RRJSXQW�YDQ�HQHUJLHEHVSDULQJ��'H�EOLMNW�XLW�GHODJH�YHUPHGHQ�NJ�&2� SHU�JHwQYHVWHHUGH�JXOGHQ�YRRU�GH�FRQFHSWHQ�ZDDULQ�GH�ZDUPWHSRPS�LVEHWURNNHQ��FRQFHSW���,,,�HQ�,9����%LMODJH���WRRQW�GH�UHVXOWDWHQ�YDQ�DOOH�(31�EHUHNHQLQJHQ�
� *HEDVHHUG�RS�UHVXOWDWHQ�YDQ�EHUHNHQLQJHQ�PHW�7516<6��7RWDOH�XLWVWRRW�UHIHUHQWLH�VLWXDWLH�LV��������NJ�&2��� 'H�(3�EHUHNHQLQJ�KHHIW�EHWUHNNLQJ�RS�KHW�JHKHOH�JHERXZ
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� 1$$5�18/(1(5*,(
1D�KHW� QHPHQ� YDQ� YRRUJDDQGH�PDDWUHJHOHQ� EOLMIW� DOWLMG� HHQ� UHVW� HQHUJLHYUDDJ� RYHU�� ,QGLHQ� GHUHVWYUDDJ�QRJ�OHLGW�WRW�XLWVWRRW�YDQ�&2���PRHW�ZRUGHQ�JHFRPSHQVHHUG�RP�GH�EDODQV�RS�QXO� WHEUHQJHQ��*HVWUHHIG�ZRUGW�QDDU�HHQ� VLWXDWLH�ZDDULQ� GH� WRWDDO�EHQRGLJGH� HQHUJLHKRHYHHOKHLG� RSHHQ� UHsOH�ZLM]H�GXXU]DDP�ZRUGW�RSJHZHNW�ZDDUGRRU�GH�QHWWR�&2� EDODQV�GRRU�KHW� LQ�JHEUXLNQHPHQ�YDQ�GH�VFKRRO�QLHW�ZRUGW�YHUVWRRUG�+LHUYRRU�ZRUGHQ�GH�YROJHQGH�EURQQHQ�EHVFKRXZG�� =RQ� :LQG� %LRPDVVD:DQQHHU�GH�EHQRGLJGH�HQHUJLH�GRRU�YHUEUDQGLQJ�YDQ�DDUGJDV�ZRUGW�RSJHZHNW�]DO�&2� XLWVWRRWSODDWVYLQGHQ��2P�LQ�GH]H�VLWXDWLH� WRFK�DDQ�GH�GHILQLWLH� YDQ�QXOHQHUJLH� WH�YROGRHQ�]DO� GH�&2�XLWVWRRW� PLQVWHQV� JHFRPSHQVHHUG� PRHWHQ� ZRUGHQ� GRRU� GXXU]DPH� HQHUJLHRSZHNNLQJ� ELQQHQ�URQG� RI� RS� GH� VFKRRO�� 'LW� NDQ� ZRUGHQ� JHGDDQ� GRRU� ELMYRRUEHHOG� HOHNWULFLWHLWRSZHNNLQJ� GRRU]RQQHFHOOHQ�� 2RN� NDQ� ZRUGHQ� JHGDFKW� DDQ� GH� LQNRRS� YDQ� ]RJHQDDPGH� 
JURHQH� VWURRP
� GLHELMYRRUEHHOG�ZRUGW�JHILQDQFLHUG�GRRU�RXGHUSDUWLFLSDWLH��3DUDJUDDI�����JDDW�KLHU�GLHSHU�RS�LQ���� =RQ(HQ�]RQQHFHOOHQ�LQVWDOODWLH�YDQ�GH�RPYDQJ�GLH�QRGLJ�LV�RP�KHW�KHOH�HOHNWULFLWHLWVJHEUXLN�YDQ�GHVFKRRO� WH�GHNNHQ� LV��XLWJDDQGH�YDQ�GH� LQ������JHOGHQGH�VXEVLGLHUHJHOLQJHQ�� WH�GXXU�RP� LQ�GHILQDQFLHULQJ�YDQ�GH�VFKRRO�PHH�WH�QHPHQ��RS�GLW�PRPHQW�LV�HHQ�YRRUVWHO�LQ�EHKDQGHOLQJ�ZDDULQHHQ� VXEVLGLH�ZRUGW� YRRUJHVWHOG�ZDDUPHH� FD�� ����YDQ� GH� EHQRGLJGH� KRHYHHOKHLG� ]RQQHFHOOHQNDQ� ZRUGHQ� EHNRVWLJG� LQJDDQGH� SHU� ����������� 'DDURP� LV� JH]RFKW� QDDU� HHQ� PDQLHU� YDQILQDQFLHULQJ�ZDDULQ� VFKROHQ� HQ� DQGHUH� QRQ�SURILW� LQVWHOOLQJHQ� ZHO� NXQQHQ� SDUWLFLSHUHQ�� 'H]HYRUP�YDQ�SDUWLFLSDWLH�EHVWDDW�XLW�HHQ�JHGHILQLHHUGH�PDWH�YDQ�HOHNWULFLWHLWVEHVSDULQJ��ZDDUELM�KHWEHVSDULQJVUHVXOWDDW� ZRUGW� JHKRQRUHHUG�PHW� HHQ� RSSHUYODN� ]RQQHFHOOHQ�� 'H� HLVHQ� GLH� DDQ� KHWEHVSDULQJVSDNNHW� ZRUGHQ� JHVWHOG�� LV� GDW� GH� JHPLGGHOGH� WHUXJYHUGLHQWLMG� JHOLMN� LV� DDQ� GHWHFKQLVFKH� OHYHQVGXXU� YDQ� GH� JHQRPHQ� PDDWUHJHOHQ� �EXGJHW� QHXWUDDO��� 'H� VXEVLGLsUHQGHLQVWDQWLH� ]RX� LQ� GLH� RS]HW� YRRU� GH� EHVSDULQJ� YDQ� LHGHUH� ���� N:K�MU� HHQ� YLHUNDQWH� PHWHU]RQQHFHOOHQ�EHVFKLNEDDU�NXQQHQ�VWHOOHQ��0HW�HHQ�GHUJHOLMNH�UHJHOLQJ�EHUHLNW�PHQ�SDUWLFLSDWLH�LQQDWXUD�� ZDDUELM� GH� VXEVLGLHJHYHU� KHW� EHVSDULQJVUHVXOWDDW� YHUGXEEHOW� PHW� GH� RSEUHQJVW� YDQ]RQQHFHOOHQ����P� 39� OHYHUW�FD�� ����N:K�MU��� ,Q�KHW�NDGHU�YDQ�KHW�&2� UHGXFWLH�SODQ� LV�GH]HSUDNWLVFKH�YRUP�YDQ�SDUWLFLSDWLH�PHHU�ZDDUG�GDQ�HHQ�ELMGUDJH�LQ�JHOG��%RYHQGLHQ�EUHQJW�KHW�GHMXLVWH�YROJRUGH�YDQ�KDQGHOHQ�PHW�]LFK�PHH��HHUVW�EHSDOHQ�YDQ�GH�HQHUJLHYUDDJ��GDQ�YHUEHWHULQJYDQ�GH�HIILFLHQF\�LQ�KHW�HQHUJLHJHEUXLN��GDDUQD�WRHSDVVLQJ�YDQ�GXXU]DPH�HQHUJLHEURQQHQ�+HW�HOHNWULFLWHLWVJHEUXLN� LQ�GH�6RNNHUZHL�VFKRRO�ZRUGW�YULMZHO�JHKDOYHHUG�ZDQQHHU�FRQFHSW� ,,ZRUGW� WRHJHSDVW�� 'H� EHUHLNWH� EHVSDULQJ� OHYHUW� GDDUPHH� YROGRHQGH� ]RQQHFHOOHQ� RS� RP� GHUHVWHUHQGH�DQGHUH�KHOIW�YDQ�KHW�HOHNWULFLWHLWVJHEUXLN�PHH�RS�WH�ZHNNHQ�$OV� VXEVLGLH� YHUOHQHQGH� LQVWDQWLH� ZRUGW� LQ� GH� HHUVWH� SODDWV� JHGDFKW� DDQ� 3URYLQFLH� 1RRUG�+ROODQG�� WHPHHU� GDDU� GH� 6RNNHUZHL�VFKRRO� GRRU� GH]H� 3URYLQFLH� LV� YRRUJHGUDJHQ� YRRU� GH1DWLRQDOH� 7RHNRPVWSULMV� FDWHJRULH� QRQ�SURILW�� +LHUYRRU� LV� HHQ� YRRUVWHO� DDQ� GH� 3URYLQFLH� LQYRRUEHUHLGLQJ��0RPHQWHHO�LV�EHNHQG�GDW�GH�3URYLQFLH�KHW�YRRUVWHO�YHUGHU�KHHIW�XLWJHZHUNW�HQ�GDWQDYROJLQJ�]DO�ZRUGHQ�JHUHDOLVHHUG���� :LQG2P� KHW� UHVWHUHQGH� ³JDW´� LQ� GH� &2� EDODQV� WH� GLFKWHQ�� NDQ� RRN� ZRUGHQ� JHGDFKW� DDQ� &2�FRPSHQVDWLH�GRRU�PLGGHO�YDQ�ZLQG�HQHUJLH��ZDDUELM�YRRU�LHGHUH�P� JDV�FD����N:K�HPLVVLHYULMHHOHNWULFLWHLW�PRHW�ZRUGHQ�JHSURGXFHHUG��$DQGHOHQ�ZLQGHQHUJLH�NDQ�PHQ� ODWHQ�RSZHNNHQ�GRRUE�Y��HHQ�ZLQG�FR|SHUDWLH��GLH�DDQGHOHQ�XLWJHHIW��'H]H�LQYHVWHULQJ�]RX�LQ�KHW�ERXZEXGJHW�NXQQHQ



(&1�&�������� ��

ZRUGHQ�RSJHQRPHQ��0DDU�RRN�NDQ�JHGDFKW�ZRUGHQ�DDQ�RXGHUSDUWLFLSDWLH��ZDDUELM�GH�RXGHUV�YDQGH�OHHUOLQJHQ�YRRU�GH�SHULRGH�GDW�GH�NLQGHUHQ�QDDU�GH�VFKRRO�JDDQ�HHQ�DDQGHHO�NRSHQ�'H]H�PDQLHU� YDQ� ILQDQFLHULQJ� JHHIW� HHQ� JURWH� EHWURNNHQKHLG� YDQ� GH� RXGHUV�PHW� GH� VFKRRO� HQOHYHUW�RQJHGZRQJHQ�OHVPDWHULDDO�LQ�PRQGLDDO�GHQNHQ�HQ�ORNDDO�KDQGHOHQ���� %LRPDVVD(HQ� DQGHUH� RSORVVLQJ� LV� KHW� JHEUXLN� YDQ� SODQWDDUGLJH�ROLH�� GLH� ELQQHQNRUW� DOV� �EHODVWLQJYULMH�DXWREUDQGVWRI� EHVFKLNEDDU� NRPW�� 'H]H� ROLH�� GLH� GRRU� HHQ� UDIILQDJH� SURFHV� RQJHYHHU� GH]HOIGHHLJHQVFKDSSHQ�NULMJW�DOV�GLHVHOEUDQGVWRI��NDQ�LQ�HHQ�FRQYHQWLRQHOH�ROLHNHWHO�JHVWRRNW�ZRUGHQ�HQLV�&2� QHXWUDDO�YDQZHJH�GH�DJUDULVFKH�KHUNRPVW��'H�YHUZDUPLQJVLQVWDOODWLH�NDQ�EHVWDDQ�XLW�HHQFRQYHQWLRQHHO�V\VWHHP��]RGDW�GLW�JHHQ�PHHUNRVWHQ�PHW�]LFK�PHHEUHQJW�,Q�GH�SODDWV�YDQ�HHQ�P� DDUGJDV�LV�FD��HHQ�OLWHU�YDQ�GH]H�ROLH�QRGLJ��'H�SULMV�HUYDQ�LV�DQGHUKDOIWRW�WZHHPDDO�]R�KRRJ�DOV�GLH�YDQ�KXLVEUDQGROLH��0DDU�JH]LHQ�KHW�JHULQJH�MDDUYHUEUXLN�LV�GLW�WRFKHHQ�UHsOH�RSWLH���� 1XOHQHUJLH2P�WRW�HHQ�QXOHQHUJLH�FRQFHSW� WH�NRPHQ� LV�JHNHNHQ�QDDU�YHUVFKLOOHQGH�PRJHOLMNKHGHQ�RP�GHHQHUJLHYUDDJ� WH� GHNNHQ�� 8LWJDQJVSXQW� KLHUELM� LV�� ]RDOV� HHUGHU� JHVWHOG�� HHQYRXG�� &RQFHSW� ,,YROGRHW�KHW�PHHVW�DOV�XLWJDQJVSXQW�YRRU�KHW�EHUHLNHQ�YDQ�GH�QXOHQHUJLH�GRHOVWHOOLQJ�GRRUGDW�KHWHQHUJLHJHEUXLN� ELM� WRHSDVVHQ� YDQ� GLW� FRQFHSW� KHW� ODDJVW� LV� ]RQGHU� GDW� GLW� UHODWLHI� YHHO� DDQPHHUNRVWHQ�PHW�]LFK�PHHEUHQJW��,Q�7DEHO��� LV�DDQJHJHYHQ�KRHYHHO�HOHNWULFLWHLW�LQ�GLW�FRQFHSWEHVSDDUG�ZRUGW�W�R�Y��GH�UHIHUHQWLH�VLWXDWLH��
7DEHO�����%HVSDULQJ�RS�HOHNWULFLWHLWVYHUEUXLN�YROJHQV�FRQFHSW�,,,5HIHUHQWLHN:K 1XOHQHUJLH�VLWXDWLHN:K %HVSDULQJN:K9HUOLFKWLQJ ������ ������ ������9HQWLODWRUHQ�YRRU�:7:�LQVWDOODWLH ����� ����� �����7RWDDO����������� ������ ������ ������

8LWJDDQGH�YDQ�GH�LQ�SDUDJUDDI�����JHQRHPGH�JHZHQVWH�UHJHOLQJ��ZDDUELM�����N:K�MU�EHVSDULQJZRUGW�JHKRQRUHHUG�PHW���P� 39��]RX�����P� JHILQDQFLHUG�NXQQHQ�ZRUGHQ��+LHUPHH�LV�EHUHLNWGDW� GH� YROOHGLJH� HOHNWULFLWHLWVYUDDJ� YRRU� YHUOLFKWLQJ� HQ� YHQWLODWRUHQ� ]RQGHU� XLWVWRRW� YDQ� &2�ZRUGW�JHGHNW�$OV� XLWJDQJVSXQW� YRRU� GH� QXOHQHUJLH� VLWXDWLH� �FRQFHSW� ,,�� LV� JHNR]HQ� YRRU� ����:7:�� � 'HUHVWHUHQGH� HQHUJLHYUDDJ� YRRU� ZDUP� WDSZDWHU� HQ� UXLPWHYHUZDUPLQJ� EHGUDDJW� LQ� GLW� JHYDO� FD��������N:K�ZDUPWH��ZDDUYRRU�FD��������P� JDV�QRGLJ�LV�LQ�HHQ�LQVWDOODWLH�PHW�HHQ�UHQGHPHQWYDQ�������'H�KRHYHHOKHLG�&2� GLH�KLHUELM�MDDUOLMNV�ZRUGW�JHSURGXFHHUG�EHGUDDJW�FD��������>NJ@�:DQQHHU�GRRU�ZLQGHQHUJLH�GH]H�KRHYHHOKHLG�&2� ]RX�PRHWHQ�ZRUGHQ�JHFRPSHQVHHUG��EHWHNHQWGLW� GDW� MDDUOLMNV� FD�� ������ P� [� �� N:K�P�  � ������� N:K� GRRU� ZLQG� ]RX� PRHWHQ� ZRUGHQRSJHZHNW��:LQGPROHQ�FR|SHUDWLHV�LQ�GH�RPJHYLQJ�YDQ�&DVWULFXP�JHYHQ�DDQGHOHQ�XLW�YDQ����JXOGHQ�SHU�VWXN��GLH�MDDUOLMNV�����N:K�VFKRQH�VWURRP�RSOHYHUHQ�SOXV�ZLQGDIKDQNHOLMNH�GLYLGHQGZDDUYDQ� GH� KRRJWH� RQJHYHHU� JHOLMN� LV� DDQ� GH� EDQNUHQWH� �EXGJHW� QHXWUDDO��� 2P� ������� N:KZLQGHQHUJLH� WH� SURGXFHUHQ� PRHW� GXV� ������� JXOGHQ� ZRUGHQ� JHwQYHVWHHUG�� 'LW� NDQ� ZRUGHQRSJHEUDFKW�XLW�KHW�ERXZEXGJHW�LQGLHQ�GH�1DWLRQDOH�7RHNRPVW�3ULMV�JHZRQQHQ�ZRUGW��2RN�NDQJHGDFKW�ZRUGHQ�DDQ�RXGHUSDUWLFLSDWLH�ZDDUELM�GH�RXGHUV�YDQ�GH�OHHUOLQJHQ�YRRU�GH�SHULRGH�GDWGH�NLQGHUHQ�QDDU�GH�VFKRRO�JDDQ�HHQ�DDQGHHO�QHPHQ��%LM�HHQ�OHHUOLQJHQDDQWDO�YDQ�����]RX�GDWDDQGHHO� HHQPDOLJ� FD�� ��� JXOGHQ� EHGUDJHQ��ZDW� QD� GH� VFKRROSHULRGH�ZHHU�ZRUGW� WHUXJEHWDDOG�,QWXVVHQ�RQWYDQJW�PHQ�GLYLGHQG��'H]H�PDQLHU� YDQ� ILQDQFLHULQJ�JHHIW� HHQ�JURWH� EHWURNNHQKHLGYDQ�GH�RXGHUV�PHW�GH�VFKRRO�HQ�OHYHUW�RQJHGZRQJHQ�OHVPDWHULDDO�LQ�PRQGLDDO�GHQNHQ�HQ�ORNDDOKDQGHOHQ�'H� PRJHOLMNKHLG� RP� RRN� GH� KRHYHHOKHLG� EHQRGLJGH� SY� WH� ODWHQ� VXEVLGLsUHQ� GRRU� HHQRXGHUELMGUDJH��OLMNW�QLHW�UHsHO��'H�EHQRGLJGH�KRHYHHOKHLG�SY�EHGUDDJW�FD������P� ZDW�RQJHYHHU
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QHHUNRPW�RS���������JXOGHQ��(HQ�H[WUD�RXGHUELMGUDJH�YDQ����� JXOGHQ�]RX�QRGLJ� ]LMQ�RP�KHWWRWDDO� EHQRGLJGH� SY� WH� UHDOLVHUHQ�� 6XEVLGLHV� NXQQHQ� GLW� EHGUDJ� ZDDUVFKLMQOLMN� ZHO� RPODDJEUHQJHQ��PDDU�KHW�RXGHU�DDQGHHO�OLMNW�RQUHGHOLMN�KRRJ��ELM�HHQ�VXEVLGLH�YDQ�IO�������SHU�ZDWWSLHNGLH� LV�YRRUJHVWHOG�SHU�����������EHGUDDJW�GH�EHQRGLJGH�RXGHUELMGUDJH�FD������JXOGHQ��(FKWHU�GH]H�IO�������VWDDW�QRJ�WHU�GLVFXVVLH��(HQ� DQGHUH� PRJHOLMNKHLG� LV� QRJ� RP� RRN� KHW� HOHNWULFLWHLWVDDQGHHO� WH� FRPSHQVHUHQ� GRRUZLQGHQHUJLH�LQ�SODDWV�YDQ�SY��(HQ�LQYHVWHULQJ�YDQ��������N:K�[���JXOGHQ�N:K� ��������JXOGHQGHNW�KHW�WRWDOH�HOHNWULFLWHLWV�DDQGHHO��'LW�NRPW�RYHUHHQ�PHW�HHQ�RXGHUELMGUDJH�YDQ����JXOGHQ�SHUOHHUOLQJ�JHGXUHQGH�GH�OHHUSHULRGH��'H� PRJHOLMNKHLG� RP� WH� RQGHU]RHNHQ� ZHONH� VXEVLGLHUHJHOLQJHQ� HU� PRJHOLMN� ]LMQ� YRRU� KHW6RNNHUZHL� SURMHFW�� LV� QLHW� DOOHHQ� YRRU� SY� QXWWLJ�� PDDU� RRN� YRRU� GH� LQYHVWHULQJHQ� YRRUELMYRRUEHHOG�LVRODWLH�HQ�ZDUPWHWHUXJZLQ�DSSDUDWXXU�
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� &21&/86,(
'H�6RNNHUZHL�VFKRRO��LV�RS�WZHH�PDQLHUHQ�GRRUJHUHNHQG�RS�KHW�HQHUJLHJHEUXLN�� YROJHQV�GH�KXLGLJH�QRUPHQ� YROJHQV�GH�QXOHQHUJLH�GRHOVWHOOLQJ0HW� GH� KXLGLJH� QRUPHQ� NRPW� KHW� JDVYHUEUXLN� YRRU� YHUZDUPLQJ� XLW� RS� FD�� ������ P��MU�� +HWHOHNWULFLWHLWVJHEUXLN� YRRU� YHUOLFKWLQJ� HQ� YHQWLODWLH� EHGUDDJW� FD�� ������� N:K�MU�� ,Q� KHW� PHHVWHIILFLsQWH�RQWZHUS�]DO� KHW�JDVYHUEUXLN�YRRU� � YHUZDUPLQJ�RS�FD��������P��MU� XLWNRPHQ�ELM� HHQHOHNWULFLWHLWVJHEUXLN� YDQ� FD�� ������� N:K�MU�� ,Q� EHLGH� JHYDOOHQ� JDDW� KHW� RP� KHW]HOIGH�JHERXZRQWZHUS��+HW�YHUVFKLO�VFKXLOW�YRRUQDPHOLMN�LQ�GH�DDUG�YDQ�GH�YHUZDUPLQJVLQVWDOODWLH��KHWYHQWLODWLHV\VWHHP�PHW�ZDUPWHWHUXJZLQQLQJ�HQ�GH�YHUOLFKWLQJVLQVWDOODWLH�
=RDOV�DDQJHJHYHQ�LQ�7DEHO�����LV�GH�HOHNWULFLWHLWVEHVSDULQJ�W�R�Y��GH�UHIHUHQWLHVLWXDWLH�YROGRHQGHJURRW� RP�� LQGLHQ� YRRUJHVWHOGH� UHJHOLQJ� XLW� SDUDJUDDI� ���� ZRUGW� JHKRQRUHHUG�� GH� EHQRGLJGHHOHNWULFLWHLW� YRRU� GH� VFKRRO� PHW� 39� RS� WH� ZHNNHQ�� +HW� HOHNWULFLWHLWVDDQGHHO� YDQ� KHWHQHUJLHJHEUXLN�YROGRHW�GDQ�DDQ�KHW�SUHGLNDDW�QXOHQHUJLH�
9RRU�GH�YHUZDUPLQJ�YDQ�GH�VFKRRO�HQ�ZDUP�WDSZDWHU�LV�IRVVLHOH�EUDQGVWRI�QRGLJ�PHW�GH�GDDUDDQYHUERQGHQ�&2� XLWVWRRW��:RUGW�JHNR]HQ� YRRU� HHQ� JDVJHVWRRNWH� LQVWDOODWLH�PHW� HHQ� UHQGHPHQWYDQ������EHGUDDJW�GH�KRHYHHOKHLG�XLWJHVWRWHQ�&2� LQ�GH�UHIHUHQWLH�VLWXDWLH�FD���������NJ�MU��,QGH�QXOHQHUJLH�VLWXDWLH� LV�GLW�FD��������NJ�MU��'H]H�&2� XLWVWRRW�LV�WH�FRPSHQVHUHQ�ZDQQHHU�SHUOHHUOLQJ�LQ�HHQ�DDQGHHO�ZLQG�ZRUGW�JHwQYHVWHHUG�YDQ�FD�����JXOGHQ��'LW�]RX�JHILQDQFLHUG�NXQQHQZRUGHQ�GRRU�GH�RXGHUV��:DQQHHU�KXQ�NLQG�GH�VFKRRO�YHUODDW��NULMJHQ�GH�RXGHUV�KXQ�JHOG�WHUXJPHW�GH�ELMEHKRUHQGH�GLYLGHQGXLWNHULQJ�
(HQ�DQGHUH�PRJHOLMNKHLG�LV�RP�GH�VFKRRO�WH�YHUZDUPHQ�GRRU�WH�VWRNHQ�RS�SODQWDDUGLJH�ROLH�RIHWKDQRO� GLH� ELQQHQNRUW� DOV� EHODVWLQJYULMH� EUDQGVWRI� EHVFKLNEDDU� NRPHQ�� 9HUEUDQGHQ� YDQ� GH]HROLH� ]RUJW� QLHW� YRRU� HHQ� YHUVWRULQJ� YDQ� GH� &2� EDODQV�� ZDDUGRRU� VWRNHQ� RS� GH]H� ROLH� YRRUYHUZDUPHQ�RRN�YROGRHW�DDQ�KHW�SUHGLNDDW�QXOHQHUJLH�
2P�GH�ZDUPWHSRPS�LQ�KHW�VSHO�WH�EHWUHNNHQ��LV�JHNHNHQ�QDDU�GH�RSWLHV�RP�GH]H�LQ�WH�]HWWHQ�PHWGH� ERGHP� DOV� EURQ� �ERGHPZDUPWHZLVVHODDU�� HQ� PHW� YHQWLODWLHOXFKW� DOV� EURQ�� 2SJHPHUNW� NDQZRUGHQ�� GDW� LQ]HW� YDQ� HHQ� ZDUPWHSRPS� LQ� FRPELQDWLH� PHW� HHQ� ERGHPZDUPWHZLVVHODDU� GHPRJHOLMNKHLG� ELHGW� GH� VFKRRO� WH� NRHOHQ�� 'RRU� WRHSDVVHQ� YDQ� KHW� EHRRJGH� UHJHQHUDWLHYHZDUPWHWHUXJZLQ�V\VWHHP�LV�GDW�HYHQHHQV�PRJHOLMN�PDDU�GDQ�YLD�YHUGDPSLQJVNRHOLQJ��,Q�EHLGHJHYDOOHQ�NDQ�GH�ELQQHQWHPSHUDWXXU�FD���q&�RPODDJ�ZRUGHQ�JHEUDFKW��KHWJHHQ�MXLVW�YROGRHQGH�LVYRRU� HHQ� DDQJHQDDP�ELQQHQNOLPDDW� WLMGHQV� GH� ]RPHUSHULRGH��2YHU� KHW� DOJHPHHQ� NDQ� ZRUGHQJHVWHOG��GDW�HHQ�ZDUPWHSRPS�JHHQ�JRHGH�RSWLH�LV�LQ�KHW�6RNNHUZHL�FRQFHSW��]HNHU�QLHW�ZDQQHHUJHNHNHQ� ZRUGW� QDDU� GH� &23� YDQ� GH� ZDUPWHSRPS� W�R�Y�� GH� &23� YDQ� UHJHQHUDWLHYHZDUPWHWHUXJZLQ�V\VWHHP�GLH�HHQ�IDFWRU���D���KRJHU�LV�GDQ�GLH�YDQ�HHQ�ZDUPWHSRPS�V\VWHHP��'HLQ]HW� YDQ� HHQ� HOHNWULVFK� DDQJHGUHYHQ� ZDUPWHSRPS� YRRU� YHUZDUPHQ� LV� QLHW� UHsHO�� RPGDW� GHLQYHVWHULQJ�GLH�KLHU�WHJHQRYHU�VWDDW�QLHW�RSZHHJW�WHJHQ�GH�WH�KDOHQ�EHVSDULQJ��'H�HQHUJLHYUDDJ�LVLPPHUV� DO� ]RYHU� WHUXJJHGURQJHQ� GDW� KHW� VWRRNVHL]RHQ� WH� NRUW� LV� RP� GH� LQYHVWHULQJ� LQ� GHZDUPWHSRPS�WH�NXQQHQ�YHUDQWZRRUGHQ�
+HW�XLWHLQGHOLMNH�HQHUJLHFRQFHSW�YDQ�GH� VFKRRO�ZDDUPHH�DDQ�GH�QXO�HQHUJLHGRHOVWHOOLQJ�ZRUGWYROGDDQ��NDQ�HU�DOV�YROJW�XLW]LHQ�� %RXZNXQGLJRQWZHUS�ZDDUPHH�WUDQVPLVVLHYHUOLH]HQ�]R�YHHO�PRJHOLMN�]LMQ�YHUPHGHQ�GRRU�GHJXQVWLJH� RSSHUYODNWH�LQKRXG� YHUKRXGLQJ� HQ� KRJH� JUDDG� YDQ� LVRODWLH� �5F�  � ����� HQ� JRHGHEHQXWWLQJ�YDQ�GH�LQJHVWUDDOGH�]RQQHZDUPWH�� *HwQWHJUHHUG� YHUZDUPLQJV�� HQ� YHQWLODWLHV\VWHHP� ZDDUPHH� GH� YHUVH� LQJHEOD]HQYHQWLODWLHOXFKW� SHU� ORNDDO� ZRUGW� YRRUYHUZDUPG� GRRU� YHUZDUPLQJVHOHPHQWHQ�� 'H]H
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YHUZDUPLQJVHOHPHQWHQ� ZRUGHQ� JHYRHG� PHW� ZDWHU�� RSJHZDUPG� GRRU� HHQ� FRQYHQWLRQHOHJDVJHVWRRNWH�NHWHO�PHW�KRRJ�UHQGHPHQW�� %DODQVYHQWLODWLH�PHW�KRRJUHQGHPHQW�ZDUPWHWHUXJZLQQLQJ�GRRU�HHQ�NDQWHONOHS�V\VWHHP�� ����P� ]RQQHFHOOHQ�YRRU�GH�GXXU]DPH�RSZHNNLQJ�YDQ�GH�EHQRGLJGH�HOHNWULFLWHLW�� (HQ�RXGHUELMGUDJH�YDQ����JXOGHQ�SHU�OHHUOLQJ�GDW�ZRUGW�JHwQYHVWHHUG�LQ�HHQ�ZLQGFR|SHUDWLHZDDUPHH�GH�&2� XLWVWRRW�YDQ�GH�YHUEUDQGLQJ�YDQ�DDUGJDV�ZRUGW�JHFRPSHQVHHUG��:DQQHHUKHW�NLQG�GH�VFKRRO�YHUODDW��ZRUGW�GH����JXOGHQ��PHW�GLYLGHQG��XLWJHNHHUG���� (IILFLsQWH� DUPDWXUHQ�� HQHUJLH]XLQLJH� YHUOLFKWLQJ�� GDJOLFKWDIKDQNHOLMNH� VFKDNHOLQJHQ� HQHIILFLsQWH� YHQWLODWRUHQ� DDQJHGUHYHQ� GRRU� JHOLMNVWURRPPRWRUHQ�� YRUPHQ� GH� XLWJDQJVSXQWHQYRRU�HOHNWULFLWHLWVEHVSDULQJ�
+HW� ]LHW� HU�QDDU�XLW�GDW�HHQ�QXO�HQHUJLH� VFKRRO�JHUHDOLVHHUG�NDQ�ZRUGHQ��'H]H� UHDOLVDWLH�YHUJWHFKWHU�KHW�XLWHUVWH�YDQ�GH�DUFKLWHFWHQ�RP�ELQQHQ�HHQ�NUDS�EXGJHW�HHQ�KRJH�JUDDG�YDQ�LVRODWLH�WHKDOHQ�'H�LQSDVVLQJ�YDQ�HHQ�JHEDODQFHHUG�YHQWLODWLHV\VWHHQ�PHW�+5�ZDUPWH�WHUXJZLQQLQJ�YUDDJW�YHHOSDVVHQ�HQ�PHWHQ� �LQ�GH�]LQ�YDQ�UXLPWH�HQ�ILQDQFLsQ��9RRU�GH�]RQQHFHOOHQ�LV�KXOS�YDQ�EXLWHQDIQRGLJ��'H�FRPSHQVDWLH�YDQ�GH�UHVWHUHQGH�&2� HPLVVLH�LV�GRRU�GH�JHQRPHQ�PDDWUHJHOHQ�RS�KHWJHELHG� YDQ� HQHUJLH�HIILFLHQF\� UHODWLHI� HHQYRXGLJ� JHZRUGHQ�� (HQ�� PRPHQWHHO� QRJ�� GXUHZDUPWHSRPS� LQVWDOODWLH� OLMNW� RYHUERGLJ�� 'H� KXLGLJH� VWDQG� YDQ� ]DNH� RYHU]LHQGH�� OLMNW� HU� HHQXLWYRHUEDDU� FRQFHSW� YRRU� WH� OLJJHQ�� PHW� GH� KRJH� QXOHQHUJLH�DPELWLH�� ZDDUYDQ� ±� ]RQQHFHOOHQGDDUJHODWHQ�±�YHUZDFKW�PDJ�ZRUGHQ�GDW�KHW�JHVFKLNW�LV�YRRU�QDYROJLQJ�
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%LMODJH��� %RXZWHNHQLQJ�HQ�]RQH�LQGHOLQJ
%LMODJH��� 6FKHWVHQ���WRHOLFKWLQJ�RS�LQVWDOODWLHV
%LMODJH��� 2YHU]LFKW�YDQ�EHUHNHQGH�UHVXOWDWHQ�YDQ�FRQFHSWHQ
%LMODJH��� 2YHU]LFKW�YRRU�FRQFHSW�NHX]H�JHEDVHHUG�RS�JOREDOH�NRVWHQLQGLFDWLH
%LMODJH��� 8LWGUDDL�(31�EHUHNHQLQJHQ
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%,-/$*(��� 6&+(76(1���72(/,&+7,1*�23�,167$//$7,(6&RQFHSW� ,,�� *HRSWLPDOLVHHUGH� JHERXZVFKLO� YHUOLFKWLQJ� HQ� YHQWLODWRUHQ� PHW� +5ZDUPWHWHUXJZLQQLQJ�JHVWRRNW�PHW�HHQ�+5�FY�NHWHO�

,Q�GLW�FRQFHSW�NDQ�GH�LQWHUQH�ZDUPWH�YRRU�����ZRUGHQ�WHUXJ�JHZRQQHQ�GRRU�HHQ�UHJHQHUDWLHIZDUPWHWHUXJZLQ�V\VWHHP���'LW�V\VWHHP�ZDUPW�GH�NRXGH�DDQJH]RJHQ�OXFKW�YDQ�EXLWHQ�RS�PHW�GHZDUPH� DIJHYRHUGH� OXFKW�� $DQJH]LHQ� GLW� ZRUGW� JHGDDQ� PHW� HHQ� ]HHU� KRRJ� UHQGHPHQW� ]DO� GHDDQJH]RJHQ�YHQWLODWLHOXFKW�QRRLW�NRXGHU�]LMQ�GDQ�FD����q&��2PGDW�RRN�GH�WUDQVPLVVLHYHUOLH]HQ]LMQ�JHUHGXFHHUG��LV�PDDU�]HHU�ZHLQLJ�DGGLWLRQHOH�ZDUPWH�QRGLJ�RP�GH�VFKRRO�RS�WHPSHUDWXXU�WHKRXGHQ�� 'H� ZDUPWH� ZRUGW� JHOHYHUG� GRRU� HHQ� +5� FY�LQVWDOODWLH� GLH� GH� �� WRFK� DO� ZDUPH� ±LQJHEOD]HQ�YHQWLODWLHOXFKW�YHUGHU�YHUZDUPW�2QGHUVWDDQG�QRPRJUDP� WRRQW�GH�YHUKRXGLQJ� WXVVHQ�QRRG]DNHOLMNH� 
ELM� VWRRN� HQHUJLH
� HQ� WHUXJJHZRQQHQ�ZDUPWH�GRRU�ZDUPWHWHUXJZLQQLQJ�



(&1�&�������� ��

&RQFHSW� ,,,�� :DUPWHSRPS� LQ� FRPELQDWLH� PHW� ERGHPZDUPWHZLVVHODDU�DDUGZDUPWH�

:DUPWHSRPS� RQWWUHNW� ZDUPWH� DDQ� GH� ERGHP� HQ� ZDDUGHHUW� GH]H� ZDUPWH� YHUGHU� RS� QDDU� HHQYROGRHQGH� KRJH� WHPSHUDWXXU� YRRU� KHW� ODJH� WHPSHUDWXXU� YHUZDUPLQJVV\VWHHP�YORHUYHUZDUPLQJ��� 7HYHQV� ELHGW� GH� ERGHPZDUPWHZLVVHODDU� GH� PRJHOLMNKHLG� RP� LQ� ZDUPHSHULRGHQ�GH�YHQWLODWLHOXFKW�HQNHOH�JUDGHQ�DI�WH�NRHOHQ�PHW�HHQ�PLQLPDOH�KRHYHHOKHLG�EHQRGLJGHHQHUJLH�� 'H� FRQYHQWLRQHOH� +5� FY�NHWHO� VSULQJW� ELM� RS� H[WUHHP� NRXGH� GDJHQ�� ZDQQHHU� GHZDUPWHSRPS�QLHW�YROGRHQGH�ZDUPWH�NDQ�OHYHUHQ�
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&RQFHSW�,9��*HRSWLPDOLVHHUGH�JHERXZVFKLO�YHUOLFKWLQJ�HQ�YHQWLODWRUHQ�PHWZDUPWHWHUXJZLQQLQJ�GRRU�HHQ�HOHNWULVFK�DDQJHGUHYHQ�ZDUPWHSRPS�HQ�HHQDGGLWLRQHOH�+5�FY�NHWHO�

'LW�FRQFHSW�YHUVFKLOW�YDQ�FRQFHSW�,,,�GRRUGDW�KLHU�DOOHHQ�DI]XLJ�YHQWLODWLH�ZRUGW�WRHJHSDVW��HHQZDUPWHSRPS�ZRUGW� LQJH]HW�PHW� DOV� EURQ�GH� YHQWLODWLHOXFKW� HQ� HHQ� DGGLWLRQHOH�+5� FY�NHWHO� LVJHSODDWVW�YRRU�KHW�DDQZDUPHQ�YDQ�GH�VFKRRO�HQ�KHW�ELM�VWRNHQ�RS�NRXGH�GDJHQ�� ,Q�GLW�FRQFHSWZRUGW�GRRU�GH�ZDUPWHSRPS�ZDUPWH�RQWWURNNHQ�DDQ�GH�YHQWLODWLHOXFKW��'H]H�ZDUPWH�ZRUGW�QDDUHHQ� KRJHUH� WHPSHUDWXXU� JHEUDFKW� HQ� JHEUXLNW� YRRU� KHW� RSZDUPHQ� YDQ� GH� YHQWLODWLHOXFKW�$GGLWLRQHOH�YHUZDUPLQJ�YDQ�GH�YHQWLODWLHOXFKW�GRRU�HHQ�JDVJHVWRRNWH�+5�FY�NHWHO�]DO�QRGLJ�]LMQYRRU�KHW�DDQZDUPHQ�YDQ�KHW�JHERXZ�HQ�RS�NRXGH�GDJHQ�2QGHUVWDDQG�QRPRJUDP� WRRQW�GH�YHUKRXGLQJ� WXVVHQ�QRRG]DNHOLMNH� 
ELM� VWRRN� HQHUJLH
� HQ� WHUXJJHZRQQHQ�ZDUPWH�GRRU�GH�ZDUPWHSRPS�
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&RQFHSW�,� &RQFHSW�,,� &RQFHSW�,,,� &RQFHSW�,9�5HIHUHQWLH�VLWXDWLH *HRSWLPDOLVHHUGHYHUOLFKWLQJ�YHQWLODWRUHQ�HQ�+5�FY�NHWHO

*HRSWLPDOLVHHUGHYHUOLFKWLQJ��YHQWLODWRUHQHQ�����ZWZ��+5�FY�NHWHO
*HRSWLPDOLVHHUGHYHUOLFKWLQJ��YHQWLODWRUHQHQ�����LQ]HW�YDQZDUPWHSRPS�DDUGZDUPWH�������+5FY�NHWHO

*HRSWLPDOLVHHUGHYHUOLFKWLQJ��YHQWLODWRUHQ�HQ����LQ]HW�YDQZDUPWHSRPS�YHQWLODWLHOXFKW�������+5FY�NHWHOYUDDJ SULPDLU &2� YUDDJ SULPDLU &2� YUDDJ SULPDLU &2� YUDDJ SULPDLU &2� YUDDJ SULPDLU &2�N:K P� NJ N:K P� NJ N:K P� NJ N:K P� NJ N:K P� NJ9HUOLFKWLQJ ����� ���� ����� ����� ���� ���� ����� ���� ���� ����� ���� ���� ����� ���� ����9HQWLODWRUHQ ���� ��� ���� ���� ��� ���� ���� ��� ���� ���� ��� ���� ���� ��� ����:DUPWDSZDWHU ���� ��� ��� ���� ��� ��� ���� ��� ��� ���� ��� ��� ���� �� ���:DUPWHSRPS � � � � � � � � � ����� ���� ���� ����� ���� ����&9�LQVWDOODWLH ����� ���� ����� ����� ���� ����� ����� ���� ���� ����� ���� ���� ����� ���� ����7RWDDO ����� ����� ����� ����� ����� ����� ����� ���� ����� ����� ���� ����� ����� ���� �����%HVSDULQJW�R�Y�UHIHUHQWLH � � � ����� ���� ���� ����� ���� ���� ����� ���� ���� ����� ���� ����
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9HUEHWHUGHYHUOLFKWLQJHQ�HIILFLsQWHYHQWLODWRUHQIO��������
$I]XLJ��HQWRHYRHUYHQWLODWLHPHW�+5�ZWZIO��������

$OOHHQDI]XLJYHQWLODWLH]RQGHU�ZWZ
IO��������

:WZ� GRRUZDUPWHSRPSRSYHQWLODWLHOXFKWIO���������N:
:DUPWHSRPS�DDUGZDUPWH�
IO���������N:

+5�FY�NHWHO
IO�������N:

7RWDOHDDQVFKDINRVWHQ�YDQFRQFHSW
-DDUOLMNVHHQHUJLHNRVWHQ�JDV��HOHNWUD�

-DDUOLMNVHH[SORLWDWLHNRVWHQ
0HHU�LQYHVWHULQJW�R�Y�UHIHUHQWLH

5HIHUHQWLH ��� QHH QHH MD QHH QHH MD������N:� ������ ����� ������ �&RQFHSW�, ���� MD QHH MD QHH QHH MD������N:� ������ ����� ������ ������&RQFHSW�,, ���� MD MD QHH QHH QHH MD�����N:� ������ ����� ������ ������&RQFHSW�,,, ���� MD QHH MD QHH MD�����N:� MD������N:� ������� ����� ������ �������&RQFHSW�,9 ��� MD QHH MD MD�����N:�� QHH MD������N:� ������� ������ ������ ������
$OOH�EHGUDJHQ�GLH�ZRUGHQ�JHQRHPG�LQ�GH]H�WDEHO�]LMQ�LQGLFDWLHV�HQ�YRUPHQ�DOOHHQ�HHQ�XLWJDQJVSXQW�YRRU�KHW�EHRRUGHOHQ�YDQ�GH�FRQFHSWHQ�$DQQDPHV�'H�H[WUD�NRVWHQ�YRRU�YHUEHWHUGH�LVRODWLH�ZRUGW�QLHW�DIJHVFKUHYHQ��DDQJH]LHQ�GLW�HHQ�PDDWUHJHO�LV�YRRU�GH�JHKHOH�OHYHQVGXXU�YDQ�GH�VFKRRO��$OOHLQVWDOODWLHWHFKQLVFKH�PDDWUHJHOHQ�]LMQ�JHEDVHHUG�RS�HHQ�DIVFKULMYLQJ�YDQ����MDDU��2QGHUKRXG�DDQ�GH�FY�LQVWDOODWLH��YHQWLODWLH�V\VWHHP��DI]XLJ�HQ�WRHYRHU�PHW+5�ZWZ��HQ�HQHUJLH]XLQLJH�YHUOLFKWLQJ�HQ�YHQWLODWRUHQ�EHGUDDJW�MDDUOLMNV����YDQ�GH�EUXWR�LQYHVWHULQJVNRVWHQ��-DDUOLMNVH�RQGHUKRXG�NRVWHQ�DDQ�GH�ZDUPWHSRPSV\VWHPHQ�LV�JHUDDPG�RS����YDQ�GH�EUXWR�LQYHVWHULQJVNRVWHQ��'H�MDDUOLMNVH�NRVWHQ�YRRU�LQNRRS�YDQ�HQHUJLH�LV�JHEDVHHUG�RS�HHQ�JDVSULMV�YDQ����FW�P� HQ�HHQHOHNWULVFKH�N:K�SULMV�YDQ����FW�N:K��PL[�YDQ�GDJ�HQ�QDFKW�WDULHI���9RRU�DOOH�FRQFHSWHQ�ZRUGW�XLWJHJDDQ�GDW�GH�EHQRGLJGH�HOHNWULFLWHLW�ZRUGW�JHOHYHUG�GRRU�KHWQHW��

� :DUPWH7HUXJ:LQQLQJ� 7KHUPLVFK�YHUPRJHQ�ZRUGW�EHSHUNW�GRRU�GH�PD[LPDOH�KRHYHHOKHLG�WRHJHYRHUGH�OXFKW
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