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6$0(19$77,1*
(U� ]LMQ� SODQQHQ� RP� GH� YHUVFKLOOHQGH� VWXGLHULFKWLQJHQ� YDQ� GH�+RJHVFKRRO�+DDUOHP� RS� ppQ� HQGH]HOIGH� ORFDWLH�� GH� ]RJHQDDPGH� XQLORFDWLH�� RQGHU� WH� EUHQJHQ�� 'DDUWRH� ZRUGHQ� GH� EHVWDDQGHJHERXZHQ� DDQ� GH� 9HOG]LJWODDQ� LQJULMSHQG� JHUHQRYHHUG� HQ� DDQ]LHQOLMN� XLWJHEUHLG�� +HW� YRRU�QHPHQ�LV�RP�KHW�QLHXZH�FRPSOH[�HHQ�YRRUEHHOGIXQFWLH� WH�JHYHQ�RS�KHW�JHELHG�YDQ�GXXU]DDPERXZHQ�HQ�GXXU]DDP�HQHUJLHJHEUXLN�
9RRU�GH�PDDWUHJHOHQ�LQ�KHW�HQHUJLHFRQFHSW�LV�HHQ�DDQWDO�UDQGYRRUZDDUGHQ�JHIRUPXOHHUG��'H]H]LMQ�x HHQ�YHUODJLQJ�YDQ�GH�(3&�PHW�����YDQ�GH�ZHWWHOLMN�YHUSOLFKWH�ZDDUGH��YDQ�����QDDU������x HHQ�WHUXJYHUGLHQWLMG�YDQ�WHQ�KRRJVWH����MDDU�x HHQ�QHWWR�LQYHVWHULQJ��QLHW�KRJHU�GDQ�I �������������
9RRU� KHW� RSVWHOOHQ� YDQ� KHW� HQHUJLHFRQFHSW� KHHIW� (&1� LQ� VDPHQZHUNLQJ� PHW� 7(0,'UDDGJHYHQGH�LQJHQLHXUV�HQ�,)�7HFKQRORJ\�HHQ�YRRURQGHU]RHN�JHGDDQ��,)�7HFKQRORJ\�KHHIW�HHQDTXLIHU� DOV� HYHQWXHHO� WRH� WH� SDVVHQ� ERGHPV\VWHHP� RQGHU]RFKW�� 7(0,'� KHHIW� GH� SURMHFW�FR|UGLQDWLH�JHGDDQ�HQ�KHHIW�EHGUDJHQ�YRRU�GH�LQYHVWHULQJHQ�HQ�VXEVLGLHV�DDQJHOHYHUG�
7HQHLQGH�KHW�HQHUJLHFRQFHSW�RS�WH�VWHOOHQ��LV�GH�EHVSDULQJ�WHQ�JHYROJH�YDQ�GLYHUVH�PDDWUHJHOHQWHQ� RS]LFKWH� HHQ� RSJHVWHOGH� UHIHUHQWLHVLWXDWLH� EHUHNHQG� PHW� EHKXOS� YDQ� RQGHU� PHHU� GH� EHUH�NHQLQJVZLM]H�YRRU�GH�(3&�YROJHQV�1(1�������'H�EHODQJULMNVWH� FRQFOXVLHV�XLW� KHW�RQGHU]RHN]LMQ�x (U�ZRUGW�HHQ�WZHHWDO�HQHUJLHFRQFHSWHQ�YRRUJHVWHOG��%HLGH�FRQFHSWHQ�NHQPHUNHQ�]LFK�GRRUHHQ� KRJH� LVRODWLH� YDQ� GH� JHERXZVFKLO� HQ� KRRJ�UHQGHPHQW� ZDUPWHWHUXJZLQQLQJ� RS� GHYHQWLODWLHOXFKW��%HODQJULMNVWH�YHUVFKLO�WXVVHQ�EHLGH�FRQFHSWHQ�LV�GDW�LQ�KHW�HHUVWH�GH�JOD]HQYLGHV�WXVVHQ�GH�JHERXZGHOHQ�QLHW�ZRUGHQ�YHUZDUPG��LQ�KHW�WZHHGH�ZHO��'DDUQDDVW�ZRUGW�LQKHW�WZHHGH�FRQFHSW�HHQ�V\VWHHP�YDQ�RSVODJ�YDQ�ZDUPWH�HQ�NRXGH�LQ�GH�ERGHP�PLGGHOV�HHQDTXLIHU�WRHJHSDVW�x %HLGH� YRRUJHVWHOGH� HQHUJLHFRQFHSWHQ� YHUODJHQ� GH�(3&� YDQ� KHW� FRPSOH[� YDQ� GH�ZHWWHOLMNYHUSOLFKWH�ZDDUGH�YDQ�����QDDU�����x 'H�WHUXJYHUGLHQWLMG�YDQ�GH�PDDWUHJHOHQ�LQ�KHW�HHUVWH�FRQFHSW�OLJW�RS�FD�����MDDU��GLH�YDQ�KHWWZHHGH�FRQFHSW�RS�UXLP����MDDU�x 'H�QHWWR�LQYHVWHULQJ�OLJW�LQ�KHW�HHUVWH�FRQFHSW�RS�FD������PLOMRHQ�JXOGHQ��GLH�YDQ�KHW�WZHHGHFRQFHSW�RS�FD������PLOMRHQ�JXOGHQ�x ,QGLHQ� GH� GDJOLFKWUHJHOLQJ� LQ� KHW� WZHHGH� HQHUJLHFRQFHSW� YHUYDOW�� GDQ� ZRUGW� GH� WHUXJ�YHUGLHQWLMG� YDQ� GH� UHVWHUHQGH�PDDWUHJHOHQ� YHUODDJG� WRW� FD�� ��� MDDU�� QHHPW�GH� QHWWR� LQYHV�WHULQJ�DI�WRW�FD����� PLOMRHQ�JXOGHQ�HQ�VWLMJW�GH�(3&�QDDU������x ,QGLHQ�ZRUGW�JHNR]HQ�YRRU�HHQ�ZDUPWH�WHUXJZLQXQLW�PHW�HHQ�UHQGHPHQW�FD������LQ�SODDWVYDQ������QHHPW�GH�QHWWR�LQYHVWHULQJ�HYHQHHQV�DI�WRW�RQGHU�GH�����PLOMRHQ�JXOGHQ��(FKWHU��GHWHUXJYHUGLHQWLMG�VWLMJW�QDDU�FD�����MDDU�HQ�GH�(3&�VWLMJW�QDDU������x 'RRU� WRHSDVVLQJ� YDQ� ]RPHUQDFKWYHQWLODWLH�� LQ]HW� YDQ� RYHUWROOLJH� ZDUPWH� XLW� GHFRPSXWHUUXLPWHQ� YRRU� JHERXZYHUZDUPLQJ� HQ� GLYHUVH� DQGHUH� LQ� GH� YROJHQGH� SDUDJUDIHQJHQRHPGH� PDDWUHJHOHQ� NDQ� KHW� HQHUJLHJHEUXLN� QRJ� YHUGHU� ZRUGHQ� WHUXJJHEUDFKW�� 'HLQYHVWHULQJHQ�]LMQ�EHSHUNW��PDDU�GH�HQHUJLHEHVSDULQJ�HQ�KHW�HIIHFW�RS�GH�(3&�]LMQ�PRHLOLMNDDQ�WH�JHYHQ�x +HW� FRPIRUW� LQ� GH� JHERXZGHOHQ� ]DO� QDDU� YHUZDFKWLQJ� OLMGHQ� RQGHU� HHQ� RSHQ� YHUELQGLQJWXVVHQ�GH�JHERXZGHOHQ�HQ�GH�WXVVHQOLJJHQGH��JOD]HQ��YLGHV��9RRUJHVWHOG�ZRUGW�GDQ�RRN�RPGH� YHUELQGLQJVGHXUHQ� WH� NXQQHQ� VOXLWHQ� PHW� GRRU� HHQ� YHHJSXOV� EHNUDFKWLJGH� PDJQHHW�NOHSSHQ��'H�YHHJSXOV� NDQ�GRRU� KHW� JHERXZEHKHHUVV\VWHHP�ZRUGHQ� DIJHJHYHQ� HQ�ZRUGHQDDQJHSDVW� DDQ� EHRRJG� JHEUXLN� HQ� EXLWHQRPVWDQGLJKHGHQ� �ELMYRRUEHHOG� JHHQ� SXOV� HQ� GXV
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RSHQ�GHXUHQ�ELM�PRRL��ZLQGVWLO�ZHHU���2YHULJHQV�]LMQ�WH�VOXLWHQ�GHXUHQ�HHQ�YRRUZDDUGH�YRRUKHW�HHUVWH�HQHUJLHFRQFHSW��ZDDULQ�GH�YLGHV�QLHW�ZRUGHQ�YHUZDUPG�x 'H�YRRUEHHOGIXQFWLH� RS� KHW� JHELHG� YDQ� HQHUJLHEHVSDULQJ� ]DO� DDQ]LHQOLMN�ZRUGHQ� YHUVWHUNWGRRU� KHW� YLVXDOLVHUHQ� YDQ� GH� EHVSDULQJHQ� ELMYRRUEHHOG� ELM� GH� HQWUHH� RI� LQ� HHQRQWYDQJVWUXLPWH��*HGDFKW�NDQ�ZRUGHQ� DDQ� DDQVSUHNHQGH� WHNHQLQJHQ� YRRU]LHQ� YDQ� DFWXHOHFLMIHUV�YDQ�HQHUJLHVWURPHQ��JDV��HOHNWULFLWHLW�YRRU�YHUZDUPLQJ��OLFKW��YHQWLODWLH��39�HWF���2RNNXQQHQ�GH�JHJHYHQV�ZRUGHQ�JHEUXLNW�LQ�KHW�OHVPDWHULDDO��SURMHFWHQ��
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�� ,1/(,',1*
(U� ]LMQ� SODQQHQ� RP� GH� YHUVFKLOOHQGH� VWXGLHULFKWLQJHQ� YDQ� GH�+RJHVFKRRO�+DDUOHP� RS� HHQ� HQGH]HOIGH� ORFDWLH�� GH� ]RJHQDDPGH� XQLORFDWLH�� RQGHU� WH� EUHQJHQ�� 'DDUWRH� ZRUGHQ� GH� EHVWDDQGHJHERXZHQ� DDQ� GH�9HOG]LJWODDQ� LQJULMSHQG� JHUHQRYHHUG� HQ� DDQ]LHQOLMN� XLWJHEUHLG�� +HW� QLHXZHSDQG�]DO�QDDU�YHUZDFKWLQJ�HLQG������ZRUGHQ�EHWURNNHQ��'H�SODWWHJURQG�YDQ�KHW�FRPSOH[�LV�LQILJXXU�����JHVFKHWVW�

)LJXXU� � µ$UWLVW� ,PSUHVVLRQ¶� YDQ� GH� XQLORFDWLH� YDQ� GH� +RJHVFKRRO� +DDUOHP��'H� KRRJERXZUHFKWV� HQ� KHW� ODQJH� JHERXZ� PHW� GH� VKHGGDNHQ� ]LMQ� EHVWDDQGH� ERXZ�� 'HEORNYRUPLJH� JHERXZGHOHQ� YDQ� GH� QLHXZERXZ� ]LMQ� JHVFKHLGHQ� GRRU� JURWHQGHHOVJOD]HQ�µYLGHV¶��WH�]LHQ�DDQ�UHIOHFWLHV�LQ�KHW�ZDWHU���/LQNV�RQGHU�KHW�JOD]HQ�GDN�LV�GHNDQWLQH�JHVLWXHHUG�
+HW� YRRUQHPHQ� LV� RP� KHW� QLHXZH� SDQG� HHQ� YRRUEHHOGIXQFWLH� WH� JHYHQ� RS� KHW� JHELHG� YDQGXXU]DDP�ERXZHQ�HQ�GXXU]DDP�HQHUJLHJHEUXLN��,Q�GH]H�YRRUVWXGLH�]DO�HHQ�HFRQRPLVFK�KDDOEDDULQWHJUDDO�HQHUJLHFRQFHSW�ZRUGHQ�RSJH]HW��GDW�NDQ�ZRUGHQ�JHUHDOLVHHUG�ELQQHQ�GH�JHIRUPXOHHUGHUDQGYRRUZDDUGHQ�



� (&1�&��������



(&1�&�������� �

�� 21'(5'(/(1�9$1�((1�(1(5*,(&21&(37
2P� GH� DPELWLHV� RS� HQHUJHWLVFK� JHELHG� YRUP� WH� JHYHQ� ZRUGW� HHQ� LQWHJUDDO� HQHUJLHFRQFHSWRQWZLNNHOG�� UHNHQLQJ� KRXGHQG� PHW� GH� YHUVFKLOOHQGH� IXQFWLHV� YDQ� UXLPWHQ�� ]RDOV� OHVORNDOHQ�SUDNWLMNUXLPWHQ��NDQWRUHQ��NDQWLQH�HQ�FRPSXWHUUXLPWHQ�
$DQ�GH�RUGH�NRPHQ�RQGHU�PHHU�YHUZDUPLQJ��YHQWLODWLH��YHUOLFKWLQJ�HQ�NRHOLQJ��'H]H�HOHPHQWHQNXQQHQ� QDXZHOLMNV� ORV� YDQ� HONDDU� ZRUGHQ� JH]LHQ�� =R� ]DO� HHQ� NOHLQ� JODVRSSHUYODN� GHZDUPWHYUDDJ��PDDU�WHYHQV�GH�KRHYHHOKHLG�GDJOLFKW�EHSHUNHQ��9HHO�JODV��YRRUDO�RS�KHW�]XLGHQ�HQZHVWHQ��NDQ�WRW�RYHUYHUKLWWLQJ�OHLGHQ�
'H�UDQGYRRUZDDUGHQ�YRRU�KHW�HQHUJLHFRQFHSW�]LMQ�GULHOHGLJ�x HHQ�YHUODJLQJ�YDQ�GH�(3&�PHW�����YDQ�GH�ZHWWHOLMN�YHUSOLFKWH�ZDDUGH��YDQ�����QDDU�����x HHQ�WHUXJYHUGLHQWLMG�YDQ�WHQ�KRRJVWH����MDDUx HHQ�QHWWR�LQYHVWHULQJ��QLHW�KRJHU�GDQ�I ������������
2P�GH�EHVSDULQJ�WHQ�JHYROJH�YDQ�GH�GLYHUVH�PDDWUHJHOHQ�WH�EHUHNHQHQ��LV�HHQ�UHIHUHQWLHVLWXDWLHRSJHVWHOG��0HW�EHKXOS�YDQ�GH�EHUHNHQLQJVZLM]H�YRRU�GH�(3&�YROJHQV�1(1������LV�GH�EHVSDULQJWHQ�JHYROJH�YDQ�GLYHUVH�PDDWUHJHOHQ�WHQ�RS]LFKWH�GH]H�UHIHUHQWLHVLWXDWLH�EHUHNHQG�
'H�EHODQJULMNVWH�HLJHQVFKDSSHQ�YDQ�GH�UHIHUHQWLHVLWXDWLH�]LMQ�x JHERXZHQ�YROJHQV�WHNHQLQJ������������YDQ�$UFKLWHFWHQ�$DQ�GH�0DDVx 5F GLFKWH�JHYHO��YORHU��GDN�����P�.�:x 8�ZDDUGH�YDQ�KHW�JODV�����:�P�.x ZDUPWH�WHUXJZLQQLQJ�RS�GH�YHQWLODWLHOXFKW�PHW�HHQ�WKHUPLVFK�UHQGHPHQW�YDQ����x FRQYHQWLRQHOH�NHWHOV�LQ�JHERXZGHOHQ�'�(��&��)�HQ�+5����NHWHOV�LQ�RYHULJH�JHERXZGHOHQ
'H� UHIHUHQWLHVLWXDWLH� LV� RS� EDVLV� YDQ� JHQRHPGH� WHNHQLQJHQ� GRRU� 7(0,'� LQ� KHW� (3&�FRPSXWHUSURJUDPPD� LQJHYRHUG��'H� HQHUJLHYUDDJ� YRRU� UXLPWHYHUZDUPLQJ� LV� �����*-�MU� HQ� GH(3&�YROGRHW�DDQ�GH�ZHWWHOLMNH�HLV�YDQ�����
,Q�GLW�KRRIGVWXN�ZRUGHQ�GH�VHSDUDWH�RQGHUGHOHQ��PHW�ELMEHKRUHQGH�DIZHJLQJHQ�DSDUW�EHVSURNHQ�9HUYROJHQV�ZRUGHQ�LQ�KRRIGVWXN���GH�EHVSDULQJHQ��EHQRGLJGH�PHHULQYHVWHULQJ��VXEVLGLHV�HQ�GHEHUHNHQGH� WHUXJYHUGLHQWLMG� YDQ� GH� GLYHUVH� PDDWUHJHOHQ� VDPHQJHYDW�� 9HUYROJHQV� ZRUGW� HHQWZHHWDO�LQWHJUDOH�FRQFHSWHQ�YRRUJHVWHOG��ZDDUYDQ�GH�YHUVFKLOOHQGH�HOHPHQWHQ�LQ�HONDDU�JULMSHQHQ�HONDDU��ZDDU�PRJHOLMN��YHUVWHUNHQ���� *HEUXLN�HQ�YHUZDUPLQJ�YDQ�GH�YLGHV+HW� DUFKLWHFWRQLVFKH� RQWZHUS� YDOW� RS� GRRU� WUDQVSDUDQWLH� HQ� JRHGH� GDJOLFKWWRHWUHGLQJ�� 'HGDJOLFKW]RQH� LV� ]HHU� JURRW� GRRU� KHW� JURWH� JHYHORSSHUYODN� HQ� GH� GDJOLFKWWRHWUHGLQJ� LV� JXQVWLJGRRU�GH�JRHGH�YHUGHOLQJ�YDQ�KHW�JODVRSSHUYODN��'H�YLGHV�WXVVHQ�GH�JHERXZGHOHQ�YRUPHQ�HFKWHUHHQ� NQHOSXQW� LQ� GH� YHUZDUPLQJ� HQ� KHW� FRPIRUW� YDQ� KHW� JHERXZ�� 'H� WRHQDPH� YDQ� GHZDUPWHYUDDJ� GRRU� GH]H� JOD]HQ� JHERXZGHOHQ� LV� RQHYHQUHGLJ� KRRJ��%RYHQGLHQ� LV� ELM� HHQ� YULMHGRRUJDQJ�GRRU�GH�UHHNV�JHERXZGHOHQ�HQ�YLGHV�HHQ�JURWH�OXFKWYHUSODDWVLQJ�WH�YHUZDFKWHQ��'H]HWRFKW�ZRUGW� YHURRU]DDNW�GRRU�GUXNYHUVFKLOOHQ� URQGRP�KHW� JHERXZ�ELMYRRUEHHOG� GRRU�ZLQG� HQRSHQVWDDQGH�UDPHQ�HQ�GHXUHQ�
2QFRQWUROHHUEDUH� OXFKWEHZHJLQJHQ� RQWVWDDQ� RRN� LQ� JURWH� DDQHHQJHVORWHQ� YHUWLFDOH UXLPWHQ�2SZDUPLQJ�YDQ�GH�UXLPWH�GRRU�GH�]RQ�RI�DINRHOLQJ�ELM�KHW�ZHJYDOOHQ�YDQ�KHW�]RQOLFKW�NXQQHQQLHW�YROGRHQGH�GRRU�HHQ�YORHUYHUZDUPLQJVV\VWHHP�RI�GRRU� WH�RSHQHQ� UDPHQ�ZRUGHQ�JHYROJG�
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'H� WHPSHUDWXXUYHUVFKLOOHQ�GLH� KLHU�KHW�JHYROJ�YDQ�]LMQ�� YHURRU]DNHQ� YHUWLFDOH� VWURPLQJHQ�YDQZDUPH� HQ� NRXGH� OXFKW�� 2RN� ELM� YHUZDUPGH� YLGHV� LV� KHW� GXV� DDQ� WH� EHYHOHQ� RP� YROGRHQGHWXVVHQGHXUHQ�WRH�WH�SDVVHQ��RP�WH�JURWH�OXFKWYHUSODDWVLQJHQ�WH�YRRUNRPHQ�
6DPHQYDWWHQG�]LMQ�HU�WZHH�SUREOHPHQ�x KHW�JURWHUH�ZDUPWHYHUOLHV������YDQ�GH�WRWDOH�ZDUPWHYUDDJ�x GH�RQFRQWUROHHUEDDUKHLG�YDQ�OXFKWEHZHJLQJ��WRFKW���UHVXOWHUHQG�LQ�HHQ�YHUPLQGHUG�FRPIRUW
+HW� ZDUPWHYHUOLHV� NDQ� ZRUGHQ� EHVWUHGHQ� GRRU� GH� YLGHV� WKHUPLVFK� WH� VFKHLGHQ� YDQ� GHJHEUXLNVUXLPWHQ� HQ� QLHW� WH� YHUZDUPHQ�� 'DDUWRH� ]RXGHQ� GH� JHEUXLNVUXLPWHQ� PRHWHQ� ZRUGHQDIJHVFKHLGHQ� YDQ� GH� YLGHV� GRRU� WXVVHQGHXUHQ�� 'H]H� ]XOOHQ� RRN� GH� OXFKWEHZHJLQJHQ� LQ� GHJHERXZGHOHQ�WRW�HHQ�PLQLPXP�EHSHUNHQ��,Q�HON�JHYDO�LV�KHW�DDQ�WH�EHYHOHQ�DDQ�KHW�EHJLQ�HQ�DDQKHW�HLQGH�YDQ�GH�ODQJH�JDQJ�WRFKWGHXUHQ�WH�SODDWVHQ�RP�WH�YRRUNRPHQ�GDW�HU�WRFKW�RQWVWDDW�LQ�GHJDQJ�
'H�+RJHVFKRRO�ZHQVW� GDDUHQWHJHQ� HHQ� YULMH� GRRUJDQJ� �RSHQ� GHXUHQ�� WXVVHQ� GH� YHUVFKLOOHQGHJHERXZGHOHQ��'H�YHUZDFKWLQJ�LV�QDPHOLMN�GDW�WXVVHQGHXUHQ�ELQQHQ�GH�NRUWVWH�NHUHQ�LQ�GH�RSHQVWDQG�]XOOHQ�ZRUGHQ�JHEORNNHHUG�GRRU�VWXGHQWHQ�RI�PHGHZHUNHUV��GLH�ZHLQLJ�RS�KHEEHQ�PHW�KHWKDQGPDWLJ� RSHQHQ� YDQ� YLMI� SDDU� GHXUHQ� WXVVHQ� RRVW�� HQ� GH� ZHVWYOHXJHO�� 7RHSDVVLQJ� YDQDXWRPDWLVFK�WH�RSHQHQ�GHXUHQ��]RDOV�GH�VFKXLIGHXUHQ��GLH�PRPHQWHHO�ELM�GH�KRRIGLQJDQJ�YDQ�GHEHVWDDQGH�ERXZ� DDQZH]LJ� ]LMQ� LV� HHQ� RSWLH�� (FKWHU�� GH� EUDQGZHHU� VWDDW� GH]H� GHXUHQ� QLHW� WRH�DDQJH]LHQ�KHW�KDQGPDWLJ�RSHQHQ�YDQ�GH]H�GHXUHQ�ELM� VWURRPXLWYDO�HHQ�YROGRHQG�VQHOOH�YOXFKWXLW�GH�JHERXZHQ�LQ�GH�ZHJ�VWDDW�
(HQ�DQGHUH�PRJHOLMNKHLG�LV�KHW�WRHSDVVHQ�YDQ�GHXUHQ��GLH�PHW�PDJQHHWNOHSSHQ�RSHQ�JHKRXGHQNXQQHQ�ZRUGHQ��%LM�EUDQG�ZRUGHQ�GH�PDJQHWHQ�QLHW�ODQJHU�EHNUDFKWLJG��]RGDW�GH�GHXUHQ�VOXLWHQHQ�RS�GLH�PDQLHU�GH�JHZHQVWH�URRNDIVOXLWLQJ�YRUPHQ��WHUZLMO�]H�WRFK�HHQ�GRRUJDQJ�QDDU�EXLWHQWRHVWDDQ�� +HW� LV�PRJHOLMN� RP� GH]H� GHXUHQ�PLGGHOV� HHQ� YHHJSXOV� PHW� UHJHOPDWLJH� LQWHUYDOOHQ�ELMYRRUEHHOG���PLQXWHQ�� WH�VOXLWHQ��%LM�YROGRHQGH�YHUNHHU�GRRU�GH�GHXUHQ� �ELMYRRUEHHOG�LQ�GHSDX]HV�WXVVHQ�GH�FROOHJHV���]XOOHQ�GH�GHXUHQ�PLQ�RI�PHHU� FRQWLQX�RSHQ�EOLMYHQ�VWDDQ�HQ�]R�GHJHEUXLNHUV�QDXZHOLMNV�KLQGHUHQ��3DV�DOV�KHW�YHUNHHU�LV�µRSJHGURRJG¶��]XOOHQ�GH�GHXUHQ�JHVORWHQEOLMYHQ�HQ�]R�GH�JHZHQVWH�HQHUJLHEHVSDULQJ�HQ�FRPIRUW�UHDOLVHUHQ�
+HW�DDQWDO�GHXUHQ��GDW�PHW�HHQ�YHHJSXOV�ZRUGW�JHVORWHQ��DOVPHGH�GH�IUHTXHQWLH�YDQ�KHW�VOXLWHQNDQ� PHW� KHW� JHERXZEHKHHUVV\VWHHP�ZRUGHQ� LQJHVWHOG� HQ� ZRUGHQ� DDQJHSDVW� DDQ� KHW� EHRRJGHJHEUXLN�YDQ�GH�ORRSJDQJHQ�HQ�GH�EXLWHQFRQGLWLHV��ELM�PRRL�HQ�ZLQGVWLO�ZHHU�JHHQ�YHHJSXOV��
(HQ�DQGHU�JHYDDU�YRRU�KHW�FRPIRUW�LQ�GH�YLGHV�LV�KHW�RSWUHGHQ�YDQ�RYHUYHUKLWWLQJ�LQ�GH�]RPHU��,QHON� JHYDO� ]XOOHQ� HU� YROGRHQGH� WH� RSHQHQ� UDPHQ� LQ� GH� ZDQGHQ� HQ�RI� KHW� GDN� PRHWHQ� ZRUGHQDDQJHEUDFKW� RP�GH�ZDUPWH� YLD� QDWXXUOLMNH� FRQYHFWLH� DI� WH� YRHUHQ�� ,GHDOLWHU�ZRUGHQ� GH� UDPHQPHW�UDDPXLW]HWWHUV�EHGLHQG�HQ�JHVWXXUG�GRRU�KHW�JHERXZ�EHKHHUVV\VWHHP��SDUDJUDDI��������� ,VRODWLH�YDQ�GH�JHERXZVFKLO9RRU� YHUJDDQGH� EHSHUNLQJ� YDQ� GH� ZDUPWHYUDDJ� ZRUGW� GH� WKHUPLVFKH� LVRODWLH� YDQ� GHJHERXZVFKLO�JHRSWLPDOLVHHUG��(U�LV�HHQ�DDQWDO�UHGHQHQ�RP�KLHUDDQ�YHHO�DDQGDFKW�WH�JHYHQ�x ERXZNXQGLJH�PDDWUHJHOHQ�KHEEHQ�LQ�KHW�DOJHPHHQ�HHQ�ODQJH�OHYHQVGXXUx KHW�LV�PRHLOLMN�RP�LQ�HHQ�ODWHU�VWDGLXP�GH]H�PDDWUHJHOHQ�DOVQRJ�LQ�WH�YRHUHQx GH�YHUHLVWH�LQYHVWHULQJ�LV�VOHFKWV�ppQPDOLJx ERXZNXQGLJH� PDDWUHJHOHQ� YHUGLHQHQ� ]LFK� LQ� KHW� DOJHPHHQ� UHGHOLMN� VQHO� WHUXJ�WHUXJYHUGLHQWLMG�LQ�GH�RUGH�YDQ�������MDDU��DIKDQNHOLMN�YDQ�VXEVLGLHV�
9RRU� LVRODWLH� YDQ� GH� GLFKWH� VFKLO� NXQQHQ� YHUVFKLOOHQGH�PDWHULDOHQ�ZRUGHQ� JHEUXLNW�� UHNHQLQJKRXGHQG�PHW� HHQ�PLOLHXYRRUNHXU��'DDUELM�PRHW� ZRUGHQ� YRRUNRPHQ� GDW� GH� HIIHFWLHYH� LVRODWLHYHUVOHFKWHUW�GRRU�KHW�RSWUHGHQ�YDQ�NRXGHEUXJJHQ� LQ�GH�FRQVWUXFWLH�� ]RDOV�GRRU� WRHSDVVLQJ�YDQ



(&1�&�������� ��

VWDOHQ� VSRXZDQNHUV�� ,QGLHQ� GH� GLNWH� YDQ� GH� LVRODWLHODDJ� ERXZWHFKQLVFKH� SUREOHPHQ� RSOHYHUW�NDQ��GXXUGHU��LVRODWLHPDWHULDDO�PHW�HHQ�ODJHUH�ZDUPWHJHOHLGLQJ�ZRUGHQ�JHNR]HQ��+HW�YHUKRJHQYDQ�GH�LVRODWLHZDDUGH�YDQ�5F � .�P��:�QDDU�5F � .�P��:�]DO�GH�ZDUPWHYUDDJ�PHW�RQJHYHHU����GRHQ�DIQHPHQ�
+RJHUH� LVRODWLHZDDUGHQ� ]LMQ� HFRQRPLVFK� PLQGHU� LQWHUHVVDQW� RPGDW�� QDDVW� GH� KRJHUH� LVRODWLH�PDWHULDDONRVWHQ�� KHW� YRRU� GH� LVRODWLH� EHQRGLJGH� ERXZYROXPH� HHQ� VWHHGV� JURWHUH� NRVWHQSRVWZRUGW�� WHUZLMO� GH�PHHUEHVSDULQJ� GRRU� KHW� JHEUXLN� YDQ� KRJHUH� LVRODWLHZDDUGHQ� VWHHGV� JHULQJHUZRUGW�
9RRU�KHW�JODV�ZRUGW�HHQ�8�ZDDUGH�YDQ���� :�.�P� DDQEHYROHQ��'H�UHGHQ�RP�YRRU�GH]H�ZDDUGHWH�NLH]HQ�LV�GDW�KHW�RS�GLW�PRPHQW�GH�EHVW�LVROHUHQGH�JODVVRRUW�LV��GLH�PHW�JHULQJH�PHHUNRVWHQ�WHQ� RS]LFKWH� YDQ� +5�JODV�� ZRUGW� JHSURGXFHHUG� �JURRWWHRUGH� I ������P���� 'RRUGDW� NR]LMQHQPHHVWDO�PLQGHU�JRHG�LVROHUHQ�GDQ�JODV��NRPW�GH�8�ZDDUGH�YDQ�KHW�KHOH�UDDP�KRJHU�XLW�����±���:�.�P��� +LHUGRRU� ZRUGW� HHQ� GHHO� YDQ� KHW� HIIHFW� YDQ� KHW� KRRJZDDUGLJH� LVRODWLHJODV� WHQLHWJHGDDQ�� 9RRUDO� ELM� DOXPLQLXP� NR]LMQHQ� PRHW� DDQ� GLW� HIIHFW� H[WUD� DDQGDFKW� ZRUGHQ� EHVWHHGRPGDW�KHW�DOXPLQLXP�HHQ�JRHGH�ZDUPWHJHOHLGHU�LV��+RHZHO�GH�ERXZ�QRJ�QDXZHOLMNV�LV�LQJHVWHOGRS�KHW�YHUYDDUGLJHQ�HQ�YHUZHUNHQ�YDQ�KRRJ�LVROHUHQGH�NR]LMQHQ��]LMQ�HU�PHHUGHUH�IDEULNDQWHQ�WHYLQGHQ��GLH�GH]H�SURGXFWHQ�DDQELHGHQ�
'H�DDQVOXLWLQJ�YDQ�KHW�NR]LMQ�RS�GH�GLFKWH�JHYHO�PRHW�JRHG�ZRUGHQ�JHGHWDLOOHHUG�RP�ZDUPWH�HQ�OXFKWOHNNHQ�WH�YRRUNRPHQ��'RRU�JHEUXLN�YDQ�HHQ�GXEEHOH�QDDG��HQ�NLHUGLFKWLQJ��.����QRUP�NDQ�EHKDOYH�HQHUJLHEHVSDULQJ�RRN�HHQ�KRJH�JHOXLGVLVRODWLH�ZRUGHQ�EHUHLNW�
'RRU�GH�LVRODWLHZDDUGH�YDQ�KHW�UDDP�EHVWDDQGH�XLW�NR]LMQ�SOXV�JODV�RPODDJ�WH�EUHQJHQ�YDQ����QDDU�����:�.�P� NDQ�QRJ�HHQV�������RS�GH�YHUZDUPLQJVHQHUJLH�ZRUGHQ�EHVSDDUG��0HGH�GRRUVXEVLGLHV�LV�GLW�HHQ�]HHU�LQWHUHVVDQWH�PDDWUHJHO��KRRIGVWXN������� 9HQWLODWLH9HQWLODWLH� LV� QRGLJ� RP� GH� OXFKWNZDOLWHLW� LQ� KHW� JHERXZ� WH� ZDDUERUJHQ�� :H� PRHWHQ� GDDUELMRQGHUVFKHLG�PDNHQ�WXVVHQ�GH�]RPHU��HQ�GH�ZLQWHUVLWXDWLH��,Q�GH�ZLQWHU�LV�YHQWLODWLH�QRGLJ�RP�GHOXFKWNZDOLWHLW�LQ�KHW�JHERXZ�WH�ZDDUERUJHQ��,Q�GH�]RPHU�NDQ�HU�DDQYXOOHQG�ZRUGHQ�JHYHQWLOHHUGRP�GH�WHPSHUDWXXU�LQ�GH�JHERXZHQ�QLHW�WH�KRRJ�WH�ODWHQ�RSORSHQ�
,Q�GH�ZLQWHUVLWXDWLH�YRUPW�GH�ZDUPWH��GLH�PHW� GH�YHQWLODWLHOXFKW�QDDU�EXLWHQ�ZRUGW�DIJHYRHUG�HHQ�JURWH�SRVW� LQ�GH�ZDUPWHKXLVKRXGLQJ�YDQ�KHW�JHERXZ��'H�EHUHNHQLQJ�YDQ�GH�(3&�YROJHQV1(1� ����� >�@� JHHIW� DDQ� GDW� GH]H� µYHQWLODWLHYHUOLH]HQ¶� FD�� ���� YDQ� GH� WRWDOH� ZDUPWHYUDDJXLWPDNHQ� �RYHUHHQNRPHQG�PHW� �����*-�MU� �a��������P� DDUGJDV� HTXLYDOHQW� SHU� MDDU��� +HW� LVGXLGHOLMN�GDW�ZDUPWHWHUXJZLQQLQJ�RS�GH�YHQWLODWLHOXFKW�HHQ�DDQ]LHQOLMNH�EHVSDULQJ�RSOHYHUW�
9RRU� ZDUPWHWHUXJZLQQLQJ� VWDDW� HHQ� DDQWDO� RSWLHV� RSHQ�� ]RDOV� HHQ� WZLQ� FRLO� �RRN� ZHO� WZHH�HOHPHQWHQ� V\VWHHP� JHQRHPG��� HHQ� SODWHQZDUPWHZLVVHODDU�� HHQ� NDQWKHUP� XQLW� RI� HHQZDUPWHZLHO�� 'H� ODDWVWH� WZHH� KHEEHQ� GH� YRRUGHOHQ� GDW� HU� EHKDOYH� ZDUPWH� RRN� YRFKW� ZRUGWWHUXJJHZRQQHQ� HQ� GDW� ]H� YULMZHO� QLHW� NXQQHQ� EHYULH]HQ� RS� YRUVWGDJHQ�� +HW� UHQGHPHQW� YDQZDUPWHUXJZLQQLQJ�LV�ELM�GH� WZLQ�FRLO�KHW�ODDJVW��������PDDU�GLW� V\VWHHP�LV�KHW�PHHVW� IOH[LEHOYRRU�ZDW�EHWUHIW�ERXZNXQGLJH�LQSDVVLQJ��(FKWHU��LQGLHQ�HU�YROGRHQGH�SODDWV�DDQZH]LJ�LV��]RDOVELM� QLHXZERXZ�� ZRUGW� GLW� V\VWHHP� QLHW� DDQJHUDGHQ�� 7RHSDVVHQ� YDQ� HHQ� KRRJUHQGHPHQWZDUPWHWHUXJZLQ� XQLW� �UHQGHPHQW� ����� LQ� SODDWV� YDQ� HHQ� WZLQ� FRLO� V\VWHHP� OHYHUW� HHQDDQ]LHQOLMNH�EHVSDULQJ�RS��'H�ZDUPWHYUDDJ�YHUPLQGHUW� GDDUGRRU�PHW� FD�� ���� *-� ��������P�DDUGJDV�HTXLYDOHQW��
(HQ�YHUGHUH�EHVSDULQJ�NDQ�ZRUGHQ�JHUHDOLVHHUG�GRRU�KHW�YRRUNRPHQ�YDQ�RYHUPDWLJH�YHQWLODWLH�*H]LHQ�KHW�EHVFKLNEDUH�EXGJHW�NRPW�YHQWLODWLH�RS�EDVLV�YDQ�DDQZH]LJKHLG�QLHW� LQ�DDQPHUNLQJ�
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:HO�NDQ�KHW�YHQWLODWLHV\VWHHP�GRRU�HHQ�FHQWUDOH�YHHJSXOV�HONH�DYRQG�ZRUGHQ� WHUXJJHVFKDNHOGQDDU�HHQ�PLQLPDDO�QLYHDX�RI�HYHQWXHHO�XLWJHVFKDNHOG��]LH�RRN�SDUDJUDDI������
(HQ�DQGHUH�PRJHOLMNKHLG�RP�GH�ZDUPWHYUDDJ�LQ�GH�ZLQWHU�WH�YHUPLQGHUHQ�LV�KHW�EHSHUNHQ�YDQGH�LQILOWUDWLH�GRRU�HHQ�JRHGH�GHWDLOOHULQJ�YDQ�KHW�ZHUN�HQ�WH�OHWWHQ�RS�GH�ERXZNZDOLWHLW�
,Q]HW� YDQ� OXFKW]RQQHFROOHFWRU� OLJW� QLHW� YRRU� GH� KDQG� RPGDW� GH]H� PDDWUHJHO� FRQFXUUHHUW� PHWZDUPWH�WHUXJZLQQLQJ�HQ�GH]H�KHW�DUFKLWHFWRQLVFK�XLWHUOLMN�YDQ�KHW�JHERXZ�QRJDO�EHwQYORHGW���� 5XLPWHYHUZDUPLQJ:DUPWHRSZHNV\VWHHP9RRU� KHW� ZDUPWH�RSZHNV\VWHHP� NDQ� ZRUGHQ� JHNR]HQ� XLW� HHQ� HOHNWULVFK� DDQJHGUHYHQZDUPWHSRPS�HQ�HHQ�JDVJHVWRRNWH�NHWHO��'H�JDVJHVWRRNWH�ZDUPWHSRPS�OLMNW�YRRU� GH� WRHNRPVWHHQ�LQWHUHVVDQWH�RSWLH��PDDU�KHW�DSSDUDDW�LV�PRPHQWHHO�QRJ�RQYROGRHQGH�RQWZLNNHOG�RP�LQ�GLWSURMHFW�WH�NXQQHQ�WRHSDVVHQ�
(HQ�ZDUPWHSRPS�KHHIW�KHW�YRRUGHHO�GDW�KHW�UHQGHPHQW�RS�SULPDLUH�HQHUJLH�DDQ]LHQOLMN�KRJHU�LVGDQ�YRRU�HHQ�JDVJHVWRRNWH�NHWHO��'H�SUHVWDWLH�YDQ�HHQ�ZDUPWHSRPS�ZRUGW�YDDN�XLWJHGUXNW�LQ�GH&23��&RHIILFLHQW�2I�3HUIRUPDQFH��]LMQGH�KHW�DDQWDO�GHOHQ�ZDUPWH��GDW�PHW�ppQ�GHHO�HOHNWULFLWHLWNDQ� ZRUGHQ� µRSJHZHNW¶�� %LM� HHQ� &23� YDQ� ���� HQ� HHQ� HOHNWULVFK� UHQGHPHQW� LQ� GHHOHNWULFLWHLWVFHQWUDOH�YDQ�����ZRUGW�KHW�UHQGHPHQW�RS�SULPDLUH�HQHUJLH��
��� �����
$DQJH]LHQ�GH�LQYHVWHULQJ�YRRU�HHQ�ZDUPWHSRPS�UHODWLHI�KRRJ�LV��NDQ�KHW�EHVW�ZRUGHQ�JHNR]HQYRRU� HHQ� V\VWHHP�� ZDDUELM� HHQ� ZDUPWHSRPS� GH� EDVLVZDUPWHYUDDJ� GHNW� HQ� HHQ� +5�NHWHO� GHSLHNYUDDJ�GHNW�HQ�GH�ZDUP�WDSZDWHUYRRU]LHQLQJ�YRRU�]LMQ�UHNHQLQJ�QHHPW�
%LM� WRHSDVVLQJ� YDQ� HHQ� ZDUPWHSRPS� PRHW� HU� HHQ� ZDUPWHEURQ� DDQZH]LJ� ]LMQ�� ZDDUXLW� GHZDUPWHSRPS� GH� ZDUPWH� NDQ� SXWWHQ�� (HQ� LQWHUHVVDQWH� RSWLH� LV� KHW� JHEUXLN� YDQ� GH� ERGHP� DOVZDUPWHEURQ��]HNHU�LQ�FRPELQDWLH�PHW�HHQ�V\VWHHP�YDQ�ERGHPNRHOLQJ�LQ�GH�]RPHU��]LH�SDUDJUDDI������ 9RRU� GH� ERGHPRSVODJ� EHVWDDQ� GULH� YHUVFKLOOHQGH� RSWLHV�� WH� ZHWHQ�� ERGHPZDUPWH�ZLVVHODDUV��HQHUJLHSDOHQ�HQ�HHQ�DTXLIHU�
%LM�JHEUXLN�YDQ�ERGHPZDUPWHZLVVHODDUV�ZRUGW�HHQ�DDQWDO�OXVVHQ�LQ�GH�ERGHP�DDQJHEUDFKW��'DWNXQQHQ� KRUL]RQWDOH� OXVVHQ� RI� YHUWLFDOH� OXVVHQ� ]LMQ�� %LM� HQHUJLHSDOHQ� ]LMQ� GH]H� OXVVHQ� LQ� HHQKHLSDDO� JHwQWHJUHHUG� ]RGDW� HU� QLHW� DSDUW� YRRU� JHJUDYHQ� RI� JHERRUG� KRHIW� WH� ZRUGHQ�� %LM� HHQDTXLIHU� ZRUGW� JHEUXLN� JHPDDNW� YDQ� ZDWHUKRXGHQGH� ODJHQ� LQ� GH� ERGHP�� $IKDQNHOLMN� YDQ� GHXLWYRHULQJYRUP� ZRUGW� GH� µZDUPH� EURQ¶� �ZDDULQ� ZDUPWH� ZRUGW� RSJHVODJHQ�� KRUL]RQWDDO� RIYHUWLFDDO�JHVFKHLGHQ�YDQ�GH�µNRXGH�EURQ¶��ZDDULQ�NRXGH�ZRUGW�RSJHVODJHQ��
(QHUJLHSDOHQ� PRHWHQ� PLQLPDDO� �P� XLW� HONDDU� ZRUGHQ� JHSODDWVW� RP� WH� YRRUNRPHQ� GDWZDUPWHRQWWUHNNLQJ� GRRU� HHQ� SDDO� GH� QDEXULJH� SDOHQ� WHYHHO� EHwQYORHGW� *DDQ� ZH� XLW� YDQ� HHQJHERXZVWHPSHO�YDQ������P���HQ�HHQ�RSSHUYODN�SHU�SDDO�YDQ�S��
�� P���GDQ�NXQQHQ�ZH�FD�����SDOHQ�DOV�µHQHUJLHSDDO¶�JHEUXLNHQ��%LM�HHQ�JHPLGGHOGH�SDDOOHQJWH�YDQ���P�HQ�HHQ�JHPLGGHOGHZDUPWHRQWWUHNNLQJ�YDQ����:�P��ILMQH�VOLEKRXGHQGH�ODDJ��]LH� ,)�UDSSRUW���GDQ�NDQ�FD�����N:DDQ�GH�ERGHP�ZRUGHQ�RQWWURNNHQ��%LM�HHQ�JHPLGGHOGH�&23�YDQ�GH�ZDUPWHSRPS�YDQ�����NDQHHQ� WKHUPLVFK� YHUPRJHQ� YDQ� FD�� ���� N:� ZRUGHQ� JHUHDOLVHHUG�� %LM� ����� YROODVWXUHQ� NDQGDDUPHH�ELM�EHQDGHULQJ������*-�MU�ZRUGHQ�JHOHYHUG��FD������YDQ�GH�MDDUOLMNVH�ZDUPWHYUDDJ�LQGH� UHIHUHQWLHVLWXDWLH�� 'LW� WRRQW� DDQ� GDW� KHW� V\VWHHP� YROGRHQGH� FDSDFLWHLW� KHHIW� RP� GH� EDVLVZDUPWHYUDDJ�WH�GHNNHQ�
'H�NRVWHQ�YDQ�HHQ�HQHUJLHSDOHQ�V\VWHHP�ZRUGHQ�JURWHQGHHOV�EHSDDOG�GRRU�GH�PHHUNRVWHQ�RP�GHZDUPWHZLVVHODDU� LQ� GH�EHWRQQHQ�SDDO�PHH� LQ� WH� JLHWHQ� �FD�� I �������SDDO�� HQ� GH� NRVWHQ� RP� GHSDOHQ� K\GUDXOLVFK� DDQ� HONDDU� WH� NRSSHOHQ� �I ������� WRW� I �������SDDO��� 9RRU� KHW� JHKHOHERGHPV\VWHHP�NRPHQ�ZH�GDQ�RS����
�I ���������I �������� �I �����������
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(HQ�µVWDWH�RI�WKH�DUW¶�V\VWHHP�YRRU�HHQ�YHUWLFDOH�ERGHP�ZDUPWHZLVVHODDU�NRVW�I �����I�������SHUVWUHNNHQGH�PHWHU��'DW�LV�LQFOXVLHI�KHW�RS�HHQ�YHUGHOHU�NRSSHOHQ�YDQ�GH�YHUVFKLOOHQGH�OXVVHQ�>�@�9RRU�HHQ]HOIGH�FDSDFLWHLW�DOV�KHW�V\VWHHP�YDQ�HQHUJLHSDOHQ�]LMQ�GH�NRVWHQ�GXV�����P
I �����P� I ������������'DW�LV�YHUJHOLMNEDDU�PHW�GLH�YDQ�KHW�HQHUJLHSDOHQ�V\VWHHP�
7RHSDVVLQJ� YDQ� HHQ� DTXLIHU� YRRU� RSVODJ� YDQ� ZDUPWH� HQ� NRXGH� LQ� GH� ERGHP� LV� GRRU� ,)RQGHU]RFKW�>�@��'H�EHQRGLJGH�LQYHVWHULQJ�OLJW�RS�RQJHYHHU�I �����������
7RHQ�(&1�ELM�KHW�RQGHU]RHN�EHWURNNHQ� UDDNWH��ZDV�GH�NHX]H�YRRU� KHW� W\SH� ERGHPV\VWHHP�DOPLQ�RI�PHHU�JHQRPHQ�LQ�KHW�YRRUGHHO�YDQ�KHW�DTXLIHU�V\VWHHP��%HUHNHQLQJHQ�WRQHQ�DDQ�GDW�GHNRXGHYUDDJ� HQ� GH� EDVLVZDUPWHYUDDJ� YDQ� JHERXZGHOHQ� '�(� HQ� .�/� KLHUPHH� JRHG� NXQQHQZRUGHQ�LQJHYXOG��'HWDLOV�YDQ�GH�ZDUPWH��HQ�NRXGHYUDDJ�YDQ�KHW�ERGHPV\VWHHP�]LMQ� WH�YLQGHQLQ�%LMODJH�$�
'H� EHVWDDQGH� NHWHOV�� PHW� HHQ� JH]DPHQOLMN� YHUPRJHQ� YDQ� ����� N:� EOLMYHQ� LQ� JHEUXLN�� (pQGDDUYDQ�]DO�LQ�EHGULMI�EOLMYHQ��HQ�HHQ�DQGHUH�]DO�DOV�UHVHUYHNHWHO�JHKDQGKDDIG�EOLMYHQ��9RRU�GHJHKHOH�QLHXZERXZ�VFKLHWHQ�]H�WH�NRUW��$DQYXOOHQGH�NHWHOV�NXQQHQ�FHQWUDDO�RI�GHFHQWUDDO�ZRUGHQJHSODDWVW��=RDOV�YHUPHOG��LV�LQ�GH�UHIHUHQWLH�XLWJHJDDQ�YDQ�+5����NHWHOV�
:DUPWHDIJLIWHV\VWHHP9RRU� KHW� ZDUPWH�DIJLIWHV\VWHHP� LV� KHW� VWUHYHQ� GH� LQ]HW� YDQ� HHQ� /76� �/DJH� 7HPSHUDWXXU6\VWHHP��]RDOV�YORHUYHUZDUPLQJ��ZDQGYHUZDUPLQJ�RI�UXLP�EHPHWHQ�UDGLDWRUHQ��'H]H�V\VWHPHQKHEEHQ�GH�YROJHQGH�YRRUGHOHQ�
x 'RRU� GH� ODJHUH� WHPSHUDWXXU� YDQ� KHW� &9�ZDWHU� �������&�� LV� KHW� UHQGHPHQW� YDQ� GH� NHWHOUHVSHFWLHYHOLMN� GH� ZDUPWHSRPS� �XLWJHGUXNW� LQ� GH� &23�� KRJHU� GDQ� ELM� VWDQGDDUGWHPSHUDWXUHQ��������&��x 'RRU� GH� µHJDOH¶� WHPSHUDWXXUYHUGHOLQJ�� GLH� PHW� /76�V\VWHPHQ� ZRUGW� EHUHLNW�� LV� KHWELQQHQFRPIRUW�KRRJ�x (U�LV�JHHQ�UXLPWHYHUOLHV�GRRU�UDGLDWRUHQx (U�LV�PLQGHU�RQGHUKRXG�GDQ�ELM�UDGLDWRUHQ��VFKRRQPDNHQ��JHHQ�WKHUPRVWDDWNUDQHQ�GLH�VWXNNXQQHQ�JDDQ�x (U�NDQ�JHHQ�RSKRSLQJ�YDQ�VWRIQHVWHQ�SODDWVYLQGHQ��GLH�YHUYROJHQV�GRRU�FRQYHFWLH�GRRU�GHNDPHU� ZRUGHQ� YHUVSUHLGW�� 'H� EHODQJHQYHUHQLJLQJ� YDQ� FDUDSDWLsQWHQ� EHYHHOW� GLW� VRRUWYHUZDUPLQJ�GDQ�RRN�DDQ�
9ORHUYHUZDUPLQJ�YHUGLHQW�LQ�GLW�JHYDO�GH�YRRUNHXU�W�R�Y��ZDQGYHUZDUPLQJ�YDQZHJH�KHW�JHYDDUYRRU�OHNNDJH�YDQ�ZDQGYHUZDUPLQJ�GRRU�RQRRUGHHONXQGLJ�ERUHQ�LQ�PXUHQ
9DQZHJH�GH�KRJH�YORHUEHODVWLQJHQ�LQ�GH�SUDNWLMNUXLPWHQ� �GUDDL�� HQ� IUHHVPDFKLQHV��ZRUGW�KLHUYHUZDUPLQJ�PLGGHOV�UDGLDWRUHQ�JHUHDOLVHHUG�
��� %HKHHUVLQJ�YDQ�KHW�ELQQHQNOLPDDW�LQ�GH�]RPHU
*HERXZHQ� PHW� HHQ� KRJH� LVRODWLHJUDDG� UDNHQ� GH� LQWHUQ� JHSURGXFHHUGH� ZDUPWH� �SHUVRQHQ�YHUOLFKWLQJ��FRPSXWHUV�HQ�RYHULJH�DSSDUDWHQ��HQ�]RQLQVWUDOLQJ�LQ�GH�]RPHU�PRHLOLMNHU�NZLMW��+HWFRPIRUWDEHO� KRXGHQ� YDQ� KHW� ELQQHQNOLPDDW� YUDDJW� HHQ� FRPELQDWLH� YDQ� SDVVLHYH� HQ� DFWLHYHNRHOLQJ�� 2QGHU� SDVVLHYH� NRHOLQJ� YHUVWDDQ� ZH� WRHSDVVLQJ� YDQ� RYHUVWHNNHQ�� JHDYDQFHHUGH]RQZHULQJHQ�� DQWLFLSHUHQGH� UHJHOLQJHQ� YRRU� YHUZDUPLQJ�� QDWXXUOLMNH� YHQWLODWLH� �RSHQHQ� YDQUDPHQ�HQ�GHXUHQ��HWF��%LM�DFWLHYH�NRHOLQJ�ZRUGW�JHNRHOG� �HQ�HYHQWXHHO�RQWYRFKWLJG��PHW� LQ]HWYDQ�HHQ�NRXGH�SURGXFHUHQGH�NRHOXQLW�
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%HSHUNLQJ� YDQ� GH� ]RQLQVWUDOLQJ� LV� HHQ� EHODQJULMNH� HHUVWH� VWDS�� ,QGLHQ� JHPLGGHOG� ���� YDQ� GH]RQZDUPWH�ZRUGW�WHJHQJHKRXGHQ�GRRU�]RQZHULQJ��RYHUVWHNNHQ�HQ�UHIOHFWLH�YDQ�KHW�JODV��ZRUGWGH�NRXGHYUDDJ�PHW�RQJHYHHU�HHQ�IDFWRU���YHUODDJG�
(HQ� GHHO� YDQ� GH� NRXGHYUDDJ� NDQ� YHUYROJHQV� ZRUGHQ� LQJHYXOG� PHW� EHKXOS� YDQ]RPHUQDFKWYHQWLODWLH��¶V�1DFKWV�ZRUGW�KHW�JHERXZ�GDQ�JHVSXLG�PHW�UHODWLHI�NRXGH�EXLWHQOXFKW�HQZRUGW� GDDUPHH� JHNRHOG�� +HW� ZDUPWHDFFXPXOHUHQG� YHUPRJHQ� YDQ� GH� JHERXZPDVVD� ZRUGWJHEUXLNW� RP� GH� WHPSHUDWXXUVWLMJLQJ� RYHUGDJ� WH� EHSHUNHQ�� 'DDUGRRU� LV� ]RPHUQDFKWYHQWLODWLHYRRUDO�]LQYRO�ELM�]ZDUH�EHWRQQHQ�JHERXZHQ��]RDOV�GLH�YDQ�GH�+RJHVFKRRO�+DDUOHP�
'H�PHHVW�HQHUJLH]XLQLJH�PHWKRGH�LV�]RPHUQDFKWYHQWLODWLH�RS�QDWXXUOLMNH�EDVLV��'RRU�KHW�RSHQHQYDQ� RSHQLQJHQ� DDQ� GH� RQGHU�� HQ� ERYHQ]LMGH� YDQ� KHW� JHERXZ� NRPW� DOV� JHYROJ� KHWWHPSHUDWXXUYHUVFKLO� WXVVHQ� ELQQHQ� HQ� EXLWHQ� HHQ� QDWXXUOLMNH� WUHN� RS� JDQJ�� 2PGDW� GLWDXWRPDWLVFK� WH�RSHQHQ�UDPHQ�RI�URRVWHUV� LQ�GH�JHYHO�YHUHLVW��ZRUGW�GH]H�QDWXXUOLMNH�YHQWLODWLHPHGH�JHOHW�RS�LQEUDDNJHYDDU��QLHW�RYHUZRJHQ�
'H� EHVSDULQJ� GRRU� ]RPHUQDFKWYHQWLODWLH� PHW� HHQ� PHFKDQLVFK� V\VWHHP� KHHIW� HHQ� &23�&RHIILFLHQW�2I�3HUIRUPDQFH��YDQ�FD������'DW�EHWHNHQW�GDW�GH�YHQWLODWRUHQ�ppQ�GHHO�HOHNWULFLWHLWYUDJHQ�YRRU�KHW�YHUSODDWVHQ�YDQ�HHQ�KRHYHHOKHLG�OXFKW��GLH����GHOHQ�ZDUPWH�NDQ�DIYRHUHQ��*DDQZH�XLW�YDQ�HHQ�JHPLGGHOG�WHPSHUDWXXUYHUVFKLO�WXVVHQ�ELQQHQ�HQ�EXLWHQ�YDQ����&��HHQ�GHELHW�YDQ��������P��XXU��GDQ�NDQ�WHQ�RS]LFKWH�YDQ�HHQ�FRQYHQWLRQHOH�NRHOPDFKLQH�PHW�HHQ�&23�YDQ��HHQ�EHVSDULQJ�ZRUGHQ�EHUHLNW� YDQ� I ���������MDDU���+LHU� VWDDW� HHQ� YHUZDDUORRVEDUH� LQYHVWHULQJWHJHQRYHU�
%LM�DDQZH]LJKHLG�YDQ�HHQ�ERGHPRSVODJV\VWHHP�NDQ�GH�NRXGHYUDDJ�RRN�RS�HQHUJLH]XLQLJH�ZLM]HZRUGHQ�LQJHYXOG��.RXGHOHYHULQJ�PHW�EHKXOS�YDQ�HHQ�ERGHPV\VWHHP�KHHIW�HHQ�&23��KHW�DDQWDOGHOHQ�NRXGH�GDW�PHW�ppQ�HHQKHLG�HOHNWULFLWHLW�NDQ�ZRUGHQ�JHSURGXFHHUG��YDQ�������>�@�
8LW�GH�JHFRQGLWLRQHHUGH�FRPSXWHUUXLPWHQ�NRPW�ZDUPWH�YULM��7HQ�HHUVWH�NDQ�ZRUGHQ�EH]LHQ�RIKHW� WHPSHUDWXXUQLYHDX� QLHW� NDQ�ZRUGHQ� YHUKRRJG� YDQ� GH� VWDQGDDUG� DDQJHKRXGHQ�ZDDUGH� YDQ���&�QDDU�HHQ�KRJHUH�ZDDUGH��7HQ�WZHHGH�LV�KHW�ZHOOLFKW�PRJHOLMN� HHQ�GHHO�YDQ�GH�NRHOYUDDJPHW� YULMH� NRHOLQJ� �EXLWHQOXFKW�� LQ� WH� YXOOHQ�� 7HQVORWWH� NDQ� GH� YULMNRPHQGH� ZDUPWH� LQ� KHWVWRRNVHL]RHQ�ZRUGHQ� JHEUXLNW� YRRU� KHW� YHUZDUPHQ� YDQ� GH� RPULQJHQGH� UXLPWHQ�� ELMYRRUEHHOGPHW�OXFKWYHUZDUPLQJ��+HW�UHQGHPHQW�RS�GH�NOHLQH�H[WUD�LQYHVWHULQJ�LV�KRRJ�
$DQJH]LHQ�HU�HHQ�RYHUPDDW�DDQ�NRHOHQHUJLH�LQ�KHW�V\VWHHP�DDQZH]LJ�LV�ELM�GH�NHX]H�YDQ�HHQ��WH�JURRW�JHGLPHQVLRQHHUG�DTXLIHU�V\VWHHP�LV�KHW�YHUOHLGHOLMN�RP�GH�UXLPWHQ�LQ�KHW�JHERXZ�JRHG�WHNRHOHQ�HQ�ZHLQLJ�WHPSHUDWXXUYHUKRJLQJ�RYHUGDJ�WRH�WH�VWDDQ��2PGDW�KLHUGRRU�RYHUGDJ�ZHLQLJ�RIJHHQ� ZDUPWH� LQ� GH� JHERXZPDVVD� ZRUGW� RSJHVODJHQ� ]DO� LQ� GH� YURHJH� PRUJHQ� PHHUYHUZDUPLQJVHQHUJLH� QRGLJ� ]LMQ� RP� KHW� JHERXZ� RS� WHPSHUDWXXU� WH� EUHQJHQ�� +HW� JHYDDU� LVDDQZH]LJ�GDW�RS�GH]H�PDQLHU�RQQRGLJ�YHHO�YHUZDUPLQJVHQHUJLH�ZRUGW�YHUEUXLNW��+HW�LV�GDQ�RRNDDQ�WH�EHYHOHQ�RP�GH�WHPSHUDWXXUJUHQ]HQ�LQ�GH�UXLPWHQ�UXLP�WH�NLH]HQ��ELMYRRUEHHOG�YDQ����WRW���JUDGHQ���� :DUP�WDSZDWHU1DDU� YHUZDFKWLQJ� LV�GH�NDQWLQH�GH� JURRWVWH�ZDUP�WDSZDWHUDIQHPHU��'H�PRJHOLMNKHGHQ� RP�GHKRHYHHOKHLG� ZDUP� WDSZDWHU� WH� PLQLPDOLVHUHQ� ]LMQ� EHSHUNW� HQ� VWHUN� DIKDQNHOLMN� YDQ� GH� VRRUWDSSDUDWXXU� GLH� ZRUGW� DDQJHVFKDIW�� =R� NDQ� HHQ� DIZDVPDFKLQH� PHW� ZDUPWHWHUXJZLQQLQJ� HHQDDQ]LHQOLMNH� UHGXFWLH� YDQ� GH� ZDUP�WDSZDWHUYUDDJ� UHDOLVHUHQ�� 2RN� NXQQHQ� OHLGLQJYHUOLH]HQZRUGHQ�EHSHUNW�GRRU�KHW�PLQLPDOLVHUHQ�YDQ�DIVWDQG�WXVVHQ�ZDUPWH�RSZHNNHU�HQ�WDSSXQW�
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'H�]RQ�DOV�GXXU]DPH�HQHUJLHEURQ�OHHQW�]LFK�XLWVWHNHQG�YRRU�HHQ�ELMGUDJH�DDQ�KHW�GHNNHQ�YDQ�GHZDUP�WDSZDWHUYUDDJ��3ODDWVLQJ�YDQ�HHQ�]RQQHFROOHFWRU�RS�KHW�GDN�NDQ�ZRUGHQ�RYHUZRJHQ��+HWRSWLPDOH� RSSHUYODN� KLHUYDQ� ]DO� PRHWHQ� ZRUGHQ� EHSDDOG� DDQ� GH� KDQG� YDQ� GH� JHJHYHQUDQGYRRUZDDUGHQ�� (HQ� RSSHUYODN� YDQ� ��� P� ZRUGW� ]HNHU� KDDOEDDU� JHDFKW�� 9ROJHQV� GH� (3&�EHUHNHQLQJ�NDQ�KLHUPHH�HHQ�NOHLQH�����RS�GH�ZDUP�WDSZDWHUHQHUJLH�ZRUGHQ�EHVSDDUG�
'H�UHVWHUHQGH�ZDUP�WDSZDWHUYUDDJ�ZRUGW�PHW�IRVVLHOH�HQHUJLH�JHGHNW��:HWWHOLMNH�YRRUVFKULIWHQRS�KHW�JHELHG�YDQ�ZDUP�WDSZDWHUEHUHLGLQJ��RQGHU�PHHU�RP�OHJLRQHOODEHVPHWWLQJ�WH�YRRUNRPHQ�YHUHLVHQ� HHQ� PLQLPDOH� ZDWHUWHPSHUDWXXU� YDQ� ���&�� 3URGXFWLH� YDQ� ZDUP� WDSZDWHU� YDQ� GH]HWHPSHUDWXXU�PHW� EHKXOS� YDQ� HHQ�ZDUPWHSRPS� LV� HQHUJHWLVFK�PLQGHU� JXQVWLJ� GRRU� KHW� UHODWLHIKRJH�YHUVFKLO�WXVVHQ�EHJLQ��HQ�HLQGWHPSHUDWXXU�YDQ�KHW�ZDWHU��'H�&23�YDQ�GH�ZDUPWHSRPS�LVYRRU� GH]H� WRHSDVVLQJ� QDDU� VFKDWWLQJ� QLHW� KRJHU� GDQ� ���8LWJDDQGH� YDQ� HHQ� UHQGHPHQW� YDQ� KHWRSHQEDUH� HOHNWULFLWHLWVQHW� YDQ� ����� ZRUGW� GH� SULPDLUH� HQHUJLH� YRRU� VOHFKWV� ���� LQ� ZDUPWHRPJH]HW��'LW�LV�QLHW�YHHO�KRJHU�GDQ�KHW�ZDUP�WDSZDWHUUHQGHPHQW�YDQ�HHQ�+5�NHWHO��*H]LHQ�GHDDQ]LHQOLMN�KRJHUH�LQYHVWHULQJ�YDQ�HHQ�ZDUPWHSRPS�LV�HHQ�+5�NHWHO�GDDURP�GH�EHWHUH�NHXV���� 9HUOLFKWLQJ'DJOLFKW� HQ� XLW]LFKW� ]LMQ� SULPDLUH� OHYHQVEHKRHIWHQ� YDQ� GH�PHQV�� 'DDUQDDVW� NRVW� GH� LQ]HW� YDQNXQVWOLFKW� HOHNWULFLWHLW� HQ� ZHUNW� GH� RQYHUPLMGHOLMNH� ZDUPWHSURGXFWLH� YDQ� NXQVWOLFKWRYHUYHUKLWWLQJ�LQ�GH�]RPHU�LQ�GH�KDQG��5HGHQHQ�GXV�RP�GH�GDJOLFKWRSHQLQJHQ�WH�RSWLPDOLVHUHQ�
,Q�KHW�KXLGLJH�FRQFHSW�LV�HHQ�DDQWDO�ERXZNXQGLJH�PDDWUHJHOHQ�JHWURIIHQ��JHULFKW�RS�HHQ�JRHGHGDJOLFKWWRHWUHGLQJ�� =R� LV� GH� QLHXZERXZ� LQJHGHHOG� LQ� HHQ� DDQWDO� JHERXZGHOHQ�� RQGHUOLQJYHUERQGHQ�GRRU�JURWHQGHHOV�JOD]HQ� WUDSSHQKXL]HQ� �YLGHV���'H�JHYHOV� ODQJV�GH�RPWUHN�YDQ�KHWFRPSOH[�]LMQ�YRRU]LHQ�YDQ�HHQ� UHODWLHI�JURRW�JODVSHUFHQWDJH��������7HQVORWWH�KHHIW� HHQ�DDQWDOUXLPWHQ��]RDOV�GH�NDQWLQH��HHQ�GHHOV�JOD]HQ�GDN� �]LH� ILJXXU�����+RHZHO�GDW�GH�NRHOODVW�YDQ�KHWJHERXZ�YHUKRRJW��LV�GH�YHUZDFKWLQJ�GDW�HU�DDQ�GH�GDJOLFKWWRHWUHGLQJ�QLHW�YHHO�WH�YHUEHWHUHQ�LV�
9RRU�ZDW�EHWUHIW�GH�ZDUPWHEHODVWLQJ�GRRU�GH�]RQ�PRHWHQ�ZH�HHQ�RQGHUVFKHLG�PDNHQ�WXVVHQ�GH]RPHU�� HQ� GH�ZLQWHUVLWXDWLH�� ,Q� GH�ZLQWHU� LV� GH� ]RQQHZDUPWH� HHQ�ZHONRPH� DDQYXOOLQJ� RS� GHYHUZDUPLQJ�HQ�KRHIW�GDQ�RRN�QLHW�RI�QDXZHOLMNV�JHZHHUG�WH�ZRUGHQ��,Q�GH�]RPHU�GDDUHQWHJHQ�LVKHW� YHUVWDQGLJ� WH� KRJH� ]RQLQVWUDOLQJ� WH� EHSHUNHQ� RP� RYHUYHUKLWWLQJ� WH� YRRUNRPHQ�� ]RDOV� LQSDUDJUDDI�����RSJHPHUNW��(U�]LMQ�GDDURP�SHUPDQHQWH�RYHUVWHNNHQ�YRRU]LHQ�DDQ�GH�UDPHQ�DDQ�GH]XLG]LMGH��'H�RYHUVWHNNHQ�PRHWHQ�ZRUGHQ�JHRSWLPDOLVHHUG�WHQ�RS]LFKWH�YDQ�GH�VWDQG�YDQ�GH�]RQLQ� GH� ]RPHU� HQ� GH� GDJOLFKWWRHWUHGLQJ�� 'H� XLWVWHHNOHQJWH� PRHW� YROGRHQGH� ]LMQ� HQ� GH� OXLIHOVPRHWHQ�KHW�LQGLUHFWH�OLFKW�GRRUODWHQ�
%LM�GH�LQVWUDOLQJ�YDQ�]RQQHZDUPWH�VSHHOW�YHUGHU�GH�=7$�ZDDUGH��=RQ�7RHWUHGLQJV�IDFWRU��YDQKHW�JODV�HHQ�URO��WHUZLMO�YRRU�GH�OLFKWWRHWUHGLQJ�YRRUDO�GH�/7$�ZDDUGH��/LFKW�7RHWUHGLQJVIDFWRU�YDQ�EHODQJ�LV��*ODV�PHW� HHQ�ODJH�=7$�ZDDUGH�ZRUGW�JHEUXLNW�YRRU� ]RQZHULQJ��(HQ� ODJH�=7$JDDW�PHHVWDO�JHSDDUG�PHW�HHQ�ODJHUH�/7$�ZDDUGH�]RGDW�ELM�WRHSDVVLQJ�YDQ�GLW�JODV�GH�EHKRHIWHDDQ�YHUOLFKWLQJVHQHUJLH�WRHQHHPW��(HQ�ODJH�=7$�EHWHNHQW�RRN�HHQ�ODJHUH�ZDUPWHRSEUHQJVW�LQ�GHZLQWHU��$DQJH]LHQ�GH�YHUZDUPLQJV��HQ��GH�YHUOLFKWLQJVHQHUJLH� LQ�GLW�RQWZHUS�]ZDDUGHU�ZHJHQGDQ�GH�NRHOHQHUJLH�LV�KHW�DDQ�WH�UDGHQ�RP�KHOGHU�JODV�WH�NLH]HQ��KRJH�=7$�HQ�/7$��
2P�GH� ]RQ� WH�ZHUHQ� ]LMQ� OXLIHOV� HQ� EXLWHQ]RQZHULQJ� �]RDOV� UHHGV� YDVWJHOHJG� LQ� GH� YRUP� YDQVFUHHQV��JHVFKLNW��PLWV�DDQ�GH�YRRUZDDUGH�YDQ�YROGRHQGH�OLFKWWRHWUHGLQJ�ZRUGW�YROGDDQ��,Q�KHWJHYDO� YDQ� EXLWHQ]RQZHULQJ� LV� KHW� YDQ� EHODQJ� LQ� KHW� ERYHQGHHO� YDQ� KHW� UDDP� �OLFKW]RQH�� KHW]RQOLFKW�PLQGHU� WH� ZHUHQ� GDQ� LQ� KHW� RQGHUVWH� GHHO� �]LFKW]RQH��� +LHUGRRU� ZRUGW� GH� LQ]HW� YDQNXQVWOLFKW�EHSHUNW��2RN�LV�KHW�DDQ�WH�UDGHQ�RP�RS�RRVW��HQ�ZHVWJHYHOV�GH�]RQZHULQJ�DXWRPDWLVFKWH�EHGLHQHQ�]RGDW�LQ�GH�]RPHU�GH�YURHJH�HQ�GH�ODWH�]RQ�DIGRHQGH�ZRUGHQ�JHZHHUG�YRRU�HQ�QD�GHEHGULMIVWLMGHQ�
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'H� UHVWHUHQGH� NXQVWOLFKWYUDDJ� NDQ� RS� HIILFLsQWH� ZLM]H� PHW� ELMYRRUEHHOG� +)�YHUOLFKWLQJ� HQLQWHOOLJHQWH� UHJHOLQJHQ� ZRUGHQ� LQJHYXOG�� =R� NDQ� GH� YHUOLFKWLQJ� ZRUGHQ� JHVSOLWVW� LQ� HHQGDJOLFKW]RQH��ELQQHQ�FD���P�YDQ�GH�UDPHQ��RQJHYHHU�����YDQ�KHW�WRWDOH�JHEUXLNHUVRSSHUYODN�HQ�HHQ�NXQVWOLFKW]RQH��,Q�GH�GDJOLFKW]RQH�ZRUGW�DDQEHYROHQ�RP�GDJOLFKWDIKDQNHOLMNH�GLPPHUV�WHSODDWVHQ�� ,QGLHQ� GH� YHUOLFKWLQJ� LQ� GH]H� ]RQH� ���� YDQ� GH� EUDQGWLMG� XLWVWDDW�� LV� GH� MDDUOLMNVHEHVSDULQJ� FD�� I ���������� �$IKDQNHOLMN� YDQ� GH� VXEVLGLH� NDQ� GDJOLFKWUHJHOLQJ� HHQ� LQWHUHVVDQWHRSWLH�]LMQ���� (OHNWULFLWHLW+HW� JHERXZJHERQGHQ� HOHNWULFLWHLWVJHEUXLN� ZRUGW� YHUPLQGHUG� GRRU� KHW� WRHSDVVHQ� YDQHQHUJLH]XLQLJH� YHUOLFKWLQJ� �SDUDJUDDI� ������ HQ� GRRU� UHJHOLQJHQ� WH� LQWURGXFHUHQ�� GLH� KHWHOHNWULFLWHLWVJHEUXLN� YHUODJHQ� ZDDU� GDW� PRJHOLMN� LV� �SDUDJUDDI� ������ (QHUJLH]XLQLJH� OLIWHQ�NHXUPHUN��HQ�HQHUJLH]XLQLJH��JHOLMNVWURRP��PRWRUHQ�HQ�UHJHOLQJHQ�LQ�SRPSHQ�HQ�YHQWLODWRUHQYHUODJHQ� KHW� HOHNWULFLWHLWVYHUEUXLN� QRJ� YHUGHU�� 7HQVORWWH� YHUODDJW� HHQ� JRHG� RQWZHUS� YDQ� KHWYHQWLODWLHVWHOVHO� GH� VWURPLQJVZHHUVWDQG� YDQ� GH� YHQWLODWLHOXFKW� HQ� GDDUPHH� KHWHOHNWULFLWHLWVYHUEUXLN�YDQ�GH�YHQWLODWRUHQ�
2YHULJHQV� KHHIW� YHUODJLQJ� YDQ� KHW� HOHNWULFLWHLWVJHEUXLN� KHW� YRRUGHHO� GDW� RRN� GH� LQWHUQHZDUPWHSURGXFWLH�ODJHU�LV��HQ�GDDUPHH�GH�NDQV�RS�RYHUYHUKLWWLQJ�LQ�GH�]RPHU�
7RHSDVVLQJ� YDQ� SKRWR�YROWDwVFKH� FHOOHQ� �39�� JHHIW� KHW� JHERXZ� HHQ� GXXU]DPH� XLWVWUDOLQJ� HQKHHIW� YRRU� HHQ� JHERXZ� DOV� GH� +RJHVFKRRO� HHQ� EHODQJULMNH� YRRUEHHOGIXQFWLH�� +RHZHO� GHWHUXJYHUGLHQWLMG�YDQ�HHQ�LQYHVWHULQJ�LQ�39�ODQJ�LV��YUDDJW�HHQ�UHODWLHI�JHULQJ�RSSHUYODN�����P��DDQ� 39� LQ� GH� GDNUDQG� YDQ� GH� YLGHV� HHQ� UHODWLHI� JHULQJH� LQYHVWHULQJ�� GLH�PRJHOLMN� ELQQHQ� KHWEHVFKLNEDUH� EXGJHW� WH� UHDOLVHUHQ� LV� �KRRIGVWXN� ���� 'H]H� 39�SDQHOHQ� OLJJHQ� JRHG� LQ� KHW� ]LFKW�GXXU]DPH� XLWVWUDOLQJ��� ]RQGHU� GDW� GLW� WHQ� NRVWH� JDDW� YDQ� KHW� WUDQVSDUDQWH� XLWHUOLMN� YDQ� GHWUDSSHQKXL]HQ���� &HQWUDOH�JHERXZEHKHHUVLQJ'RRU� KHW� FHQWUDDO� UHJHOHQ� YDQ� JHERXZIXQFWLHV� PHW� HHQ� JHERXZEHKHHUVV\VWHHP�� NDQ� GHHQHUJLHKXLVKRXGLQJ�ZRUGHQ�YHUEHWHUG�HQ�KHW�FRPIRUW�YRRU�GH�EHZRQHUV�ZRUGHQ�YHUKRRJG��'HDI]RQGHUOLMNH� V\VWHPHQ� YRRU� YHUZDUPLQJ�� YHQWLODWLH�� NRHOLQJ� HWF�� NXQQHQ� PHW� KHWJHERXZEHKHHUVV\VWHHP�JRHG�RS�HONDDU�ZRUGHQ�DIJHVWHPG��8LW�WH�YRHUHQ�IXQFWLHV�]LMQ�
x $XWRPDWLVFK�EHGLHQHQ�YDQ�]RQZHULQJ��GRRU�GH�JHEUXLNHU�KDQGPDWLJ�WH�RYHUEUXJJHQ��x %HGLHQHQ�YDQ�GH�RSHQLQJHQ�LQ�GH�JOD]HQ�WUDSSHQKXL]HQ�RP�KHW�ELQQHQNOLPDDW�LQ�GH�]RPHU�WHEHKHHUVHQ�x *HGXUHQGH� GH� QDFKW� GH� YHQWLODWLH� LQ� KHW� JHKHOH� JHERXZ� XLW]HWWHQ� RI� WHUXJUHJHOHQ� QDDU� GHODDJVWH�VWDQG�PHW�EHKXOS�YDQ�HHQ�YHHJSXOV�x +HW�DDQVWXUHQ�YDQ�GH�ZDUPWHZLVVHODDUV�LQ�KHW�YHQWLODWLHV\VWHHP��,Q�GH�WXVVHQVHL]RHQHQ�NDQZRUGHQ�YROVWDDQ�PHW�HHQ�JHGHHOWHOLMNH�RSZDUPLQJ�YDQ�GH�YHQWLODWLHOXFKW��,Q�GH�]RPHU�PRHWGH�ZDUPWH�WHUXJZLQ�XQLW�ZRUGHQ�DIJHVFKDNHOG�RP�RYHUYHUKLWWLQJ�WH�YRRUNRPHQ�x 0RJHOLMNKHLG� WRW� KHW� YHUZHUNHQ� YDQ� GH� DDQVWXULQJ� HQ� RI� GH� XLWNRPVWHQ� YDQ� KHWJHERXZEHKHHUVV\VWHHP�LQ�KHW�OHVPDWHULDDO�YDQ�GH�+RJHVFKRRO��SURMHFWHQ��x 0RJHOLMNKHLG� WRW� PRQLWRUHQ� YDQ� KHW� HLJHQ� HQHUJLHJHEUXLN�� 'H� YRRUEHHOGIXQFWLH� ]DODDQ]LHQOLMN�ZRUGHQ�YHUVWHUNW�GRRU�KHW�YLVXDOLVHUHQ�YDQ�GH�EHVSDULQJHQ�ELMYRRUEHHOG� ELM� GHHQWUHH� RI� LQ� HHQ� RQWYDQJVWUXLPWH�� *HGDFKW� NDQ� ZRUGHQ� DDQ� DDQVSUHNHQGH� WHNHQLQJHQYRRU]LHQ�YDQ� DFWXHOH� FLMIHUV�YDQ� HQHUJLHVWURPHQ� �JDV�� HOHNWULFLWHLW�YRRU� YHUZDUPLQJ�� OLFKW�YHQWLODWLH��39�HWF��
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���� 9HUYRHU�YDQ�HQ�QDDU�GH�+RJHVFKRRO�+DDUOHP+HW� YHUYRHU� YDQ� SHUVRQHQ� YDQ� HQ� QDDU� KHW� JHERXZHQFRPSOH[� YUDDJW� YHHO� HQHUJLH�� 'H]HHQHUJLHYUDDJ�LV�LQ�RUGH�YDQ�JURRWWH�YHUJHOLMNEDDU�PHW�GH�HQHUJLHYUDDJ�YDQ�KHW�JHERXZ�]HOI��$OVKHW� YHUYRHU� YDQ� HQ� QDDU� KHW� JHERXZ� YRRU� HHQ� JURRW� GHHO� SHU� ILHWV� SODDWVYLQGW� LV� GDW� HHQDDQ]LHQOLMN�HQHUJLHEHVSDULQJ�WHQ�RS]LFKWH�YDQ�YHUYRHU�SHU�DXWR�
+RHZHO�GH�PRJHOLMNKHGHQ�EHSHUNW�]LMQ�RP�YHHO�LQYORHG�XLW�WH�RHIHQHQ�RS�KHW�W\SH�YHUYRHU�ZDDUJHEUXLN�YDQ�ZRUGW�JHPDDNW��NXQQHQ�ZHO�YRRU]LHQLQJHQ�ZRUGHQ�DDQJHEUDFKW��GLH�KHW�YHUYRHU�PHWGH�ILHWV�DDQWUHNNHOLMNHU�PDNHQ�� ]RDOV�KHW� UHDOLVHUHQ�YDQ�HHQ�YHLOLJH�HQ�EHVFKXWWH�SDUNHHUSODDWVYRRU�GH�ILHWV��IDFLOLWHLWHQ�RP�WH�GRXFKHQ�HQ�RP�QDWWH�ILHWVNOHGLQJ�WH�GURJHQ��'H�ILHWVHQNHOGHU�LQGH�EHVWDDQGH�ERXZ�ELHGW�LQ�GLW�NDGHU�HHQ�XLWVWHNHQGH�PRJHOLMNKHGHQ�9RRU�KHW�RYHULJH�YDOW�KHWHQHUJLHJHEUXLN�YRRU�YHUYRHU�EXLWHQ�KHW�EHVWHN�YDQ�GLW�UDSSRUW�
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�� '(�(1(5*,(&21&(37(1
(U�ZRUGW�HHQ�WZHHWDO�HQHUJLHFRQFHSWHQ�YRRUJHVWHOG�� ,Q�KHW�HHUVWH�FRQFHSW�ZRUGW�XLWJHJDDQ�YDQQLHW�YHUZDUPGH�YLGHV��=RDOV�LQ�SDUDJUDDI�����DO�EHVSURNHQ��LV�GH�YHUZDFKWLQJ�GDW�KHW�FRPIRUW�LQGH�JHERXZGHOHQ�&�WRW�HQ�PHW�1�HUQVWLJ�]DO�OLMGHQ�GRRU�HHQ�RSHQ�YHUELQGLQJ�WXVVHQ�GH�YLGHV�HQGH� JHERXZGHOHQ��0HW� JHVORWHQ� GHXUHQ� NDQ� GH� WKHUPLVFKH� VFKLO� WXVVHQ� YLGHV� HQ� JHERXZGHOHQZRUGHQ� JHOHJG� HQ� LV� HHQ� DDQ]LHQOLMN� HQHUJLHEHVSDULQJ� PRJHOLMN� GRRUGDW� GH� YLGHV� QLHW� �RIEHSHUNW��ZRUGHQ�YHUZDUPG�
,Q� KHW� WZHHGH� FRQFHSW� ZRUGHQ� GH� YLGHV� ZHO� WRW� GH� JHEUXLNHUVUXLPWHQ� JHUHNHQG� HQ� GXV� RRNYHUZDUPG��.RHOLQJ�LV�RS�GLW�PRPHQW�QLHW�YRRU]LHQ�LQ�GH�YLGHV��2QGDQNV�GH�KRJHUH�ZDUPWHYUDDJWHQ�JHYROJH�YDQ�GH�YHUZDUPGH�YLGHV�LV�GH�HQHUJLHYUDDJ�LQ�WHUPHQ�YDQ�SULPDLUH�HQHUJLH�YULMZHOJHOLMN�DDQ�GLH�LQ�KHW�HHUVWH�FRQFHSW��'LW�ZRUGW�JHUHDOLVHHUG�GRRU�WRHSDVVLQJ�YDQ�HHQ�V\VWHHP�YDQRSVODJ� YDQ� ZDUPWH� HQ� NRXGH� LQ� GH� ERGHP� PLGGHOV� HHQ� DTXLIHU�� NRUWZHJ� ERGHPV\VWHHPJHQRHPG�
'H� UHVXOWDWHQ� YDQ� EHLGH� FRQFHSWHQ� ZRUGHQ� LQ� WDEHOOHQ� ���� HQ� ���� ZHHUJHJHYHQ�� ,Q� GH� HHUVWHNRORP�ZRUGHQ�GH�DI]RQGHUOLMNH�PDDWUHJHOHQ�JHQRHPG��=H�]LMQ�JHUDQJVFKLNW�QDDU�GH�GXXU�YDQ�GH�HQNHOYRXGLJH��WHUXJYHUGLHQWLMG��NRORP����]LH�EHQHGHQ��
,Q�GH� WZHHGH�HQ�GHUGH�NRORP�VWDDW�GH�EHUHNHQGH�EHVSDULQJ� LQ�P� DDUGJDV� HTXLYDOHQW� �D�H��� HQHOHNWULFLWHLW� �LQ� N:K��� 'H]H� EHVSDULQJHQ� ]LMQ�� ZDDU� PRJHOLMN�� XLW� GH� (3&� EHUHNHQLQJRYHUJHQRPHQ��,Q�HHQ�DDQWDO�JHYDOOHQ�LV�KLHUYDQ�DIJHZHNHQ��=R�LV�YRRU�GH�EHVSDULQJ�WHQ�JHYROJHYDQ�GH�GDJOLFKWUHJHOLQJ�HHQ�HLJHQ�EHUHNHQLQJ�JHKDQWHHUG�RPGDW�GH�LQGUXN�EHVWRQG�GDW�GH�GRRUGH�(3&�JHEUXLNWH�EHUHNHQLQJ�GH�EHVSDULQJ�WH�ODDJ�LQVFKDWWH��SDUDJUDDI�������9RRU�KHW�V\VWHHPYDQ� ERGHPRSVODJ� VFKLHW� GH�(3&� EHUHNHQLQJ� WHNRUW� DDQJH]LHQ� KLHUPHH� DOOHHQ� GH� EHVSDULQJ� LQSULPDLUH� HQHUJLH� NDQ� ZRUGHQ� EHUHNHQG�� 9RRU� GH� EHUHNHQLQJ� YDQ� GH� NRVWHQ� PRHW� UHNHQLQJZRUGHQ� JHKRXGHQ� PHW� HHQ� EHVSDDUGH� KRHYHHOKHLG� DDUGJDV�� PDDU� PHW� HHQ� YHUKRRJGHOHNWULFLWHLWVJHEUXLN�GRRU�GH�ZDUPWHSRPS��LQ�WDEHO�����DDQJHJHYHQ�GRRU�HHQ�QHJDWLHYH�ZDDUGHYRRU�GH�EHVSDULQJ���'HWDLOV�YDQ�GH�EHUHNHQGH�EHVSDULQJ�YRRU�KHW�ERGHPV\VWHHP�]LMQ� LQ�ELMODJH$�WH�YLQGHQ�
'H�WRWDOH�EHVSDULQJ�WHQ�JHYROJH�YDQ�GH�GLYHUVH�PDDWUHJHOHQ�LV�YHUYROJHQV�EHUHNHQG�DDQ�GH�KDQGYDQ� HHQ� JDVSULMV� YDQ� I �����P� HQ� HHQ� HOHNWULFLWHLWVSULMV� YDQ� I �����N:K� �NRORP� ��� 'LW� ]LMQKXLGLJH�SULM]HQ��LQFOXVLHI�%7:��YRRU�EHLGH�HQHUJLHGUDJHUV�
'H� EUXWR� LQYHVWHULQJ� HQ� GH� VXEVLGLH� ]LMQ� LQ� NRORP� �� HQ� �� ZHHUJHJHYHQ�� 'H� EHGUDJHQ�DDQJHOHYHUG�GRRU�7(0,'��]LMQ�LQFOXVLHI�%7:�
$DQ�GH�KDQG�YDQ�GH]H�ZDDUGHQ�]LMQ�GH�HQNHOYRXGLJH�HQ�FXPXODWLHYH�WHUXJYHUGLHQWLMG�EHUHNHQG�NRORP��� HQ� ���� 'H� HHUVWH� LV� EHUHNHQG� DOV� �EUXWR� LQYHVWHULQJ� ±� VXEVLGLH��MDDUOLMNVH� EHVSDULQJ�9RRU� GH� FXPXODWLHYH� WHUXJYHUGLHQWLMG� ZRUGW� GH]HOIGH� IRUPXOH� JHKDQWHHUG�� WRHJHSDVW� RS� GHEHGUDJHQ�LQFOXVLHI�GLH�YDQ�DOOH�YRRUJDDQGH�PDDWUHJHOHQ�
,Q� SULQFLSH� PRJHQ� GH� EHVSDULQJHQ� GRRU� GH� LQGLYLGXHOH� PDDWUHJHOHQ� QLHW� ELM� HONDDU� ZRUGHQRSJHWHOG� RPGDW� HHQ� DDQWDO� PDDWUHJHOHQ� FRQFXUUHUHQG� NDQ� ]LMQ�� 'DW� LV� ELM� GH� YRRUJHVWHOGHPDDWUHJHOHQ�QLHW�RI�QDXZHOLMNV�KHW�JHYDO��'DW�EOLMNW�RRN�XLW�GH�(3&�EHUHNHQLQJ��GH�EHVSDULQJYDQ�KHW� WRWDOH� SDNNHW� NRPW�JRHG�RYHUHHQ�PHW� GH� VRP�YDQ�GH� EHVSDULQJHQ� YDQ�GH� LQGLYLGXHOHPDDWUHJHOHQ��ODDWVWH�UHJHO��
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7DEHO���� %HVSDULQJHQ�HQ�NRVWHQ�YDQ�GH�PDDWUHJHOHQ�LQ�SDNNHW����]RQGHU�YHUZDUPGH�YLGHV���'HEHUHLNWH�(3&�ZDDUGH�LV������
PDDWUHJHO EHVSDULQJJDV EHVSDULQJHOHNWU EHVSDULQJWRWDDO EUXWRLQYHVWHULQJ VXEVLGLH WHUXJY�WLMGHQNHOY� FXPXO>P� D�H��MU@ >N:K�MU@ >IO�MU@ >IO@ >IO@ >MU@ >MU@
]RQGHU�YHUZ��YLGHV ������ ������ ����� ��� ���8JODV �����YLGHV������ ������ ����� ������� ������� ��� ���K ZWZ���� ������ ������ ������� ������ ��� ������P� ]RQQHFROOHFWRU ����� ����� ������ ����� ��� ���5F ����L�S�Y����� ������ ������ ������� ������� �� ���GDJOLFKWUHJHOLQJ ������ ������ ������� ������ �� ������P� 39 ����� ����� ������ ������ �� ���
WRWDDO ������� ������ ������� ��������� ������� ���
7DEHO���� %HVSDULQJHQ�HQ�NRVWHQ�YDQ�GH�PDDWUHJHOHQ�LQ�SDNNHW����PHW�YHUZDUPGH�YLGHV�HQ�PHWERGHPV\VWHHP���'H�EHUHLNWH�(3&�ZDDUGH�LV������
PDDWUHJHO EHVSDULQJJDV EHVSDULQJHOHNWU EHVSDULQJWRWDDO EUXWRLQYHVWHULQJ VXEVLGLH WHUXJY�WLMGHQNHOY� FXPXO>P� D�H��MU@ >N:K�MU@ >IO�MU@ >IO@ >IO@ >MU@ >MU@
8JODV �����RYHUDO� ������ ������ ������� ������� ��� ���K ZWZ���� ������ ������ ������� ������ ��� ������P� ]RQQHFROOHFWRU ����� ����� ������ ����� ��� ���ERGHPRSVODJ�� ������� �������� ������ ������� ������� �� ���5F�����LSY���� ������ ������ ������� ������� �� ����GDJOLFKWUHJHOLQJ ������ ������ ������� ������ �� �������P��39�� ����� ����� ������ ������ �� ����
WRWDDO ������� ������� ������� ��������� ������� ����
� *HUHNHQG�LV�PHW�HHQ�RSEUHQJVW�YDQ����N:K�P��MU� 8LWJDQJVSXQWHQ�HQ�GHWDLOV�YDQ�GH�EHUHNHQLQJ�]LMQ�WH�YLQGHQ�LQ�ELMODJH�$
=RDOV� WH� ]LHQ� LQ� GH� WDEHOOHQ� ���� HQ� ����� KHHIW� HHQ� DDQWDO� PDDWUHJHOHQ� �EHWHU� LVROHUHQG� JODV�ZDUPWH� WHUXJZLQXQLW� YHQWLODWLHOXFKW�� HHQ� GXVGDQLJ� NRUWH� WHUXJYHUGLHQWLMG�� GDW� GH� EHVSDULQJHQ�GLH� KLHUPHH� JHUHDOLVHHUG� ZRUGHQ�� µPHHEHWDOHQ¶� DDQ� GH� PDDWUHJHOHQ� PHW� HHQ� ODQJHUHWHUXJYHUGLHQWLMG�� 8LWHLQGHOLMN� ZRUGW� ]R� WRW� HHQ� SDNNHW� PDDWUHJHOHQ� JHNRPHQ�� ZDDUYDQ� GHWHUXJYHUGLHQWLMG�FD�����MDDU�LV�
'H� RS� GH]H� ZLM]H� EHUHNHQGH� WHUXJYHUGLHQWLMG� JHHIW� RYHULJHQV� VOHFKWV� HHQ� LQGLFDWLH� YDQ� GHHFRQRPLVFKH� KDDOEDDUKHLG� YDQ� GH� PDDWUHJHO�HQ��� =R� LV� HU� JHHQ� UHNHQLQJ� JHKRXGHQ� PHWUHQWHGHUYLQJ�GRRU�GH�LQYHVWHULQJ��QRFK�PHW�LQIODWLH��SULMVRQWZLNNHOLQJ�YDQ�GH�HQHUJLHGUDJHUV�HQRQGHUKRXGVNRVWHQ�� 2RN� NDQ� KHW� HQHUJLHJHEUXLN� KRJHU� XLWYDOOHQ� GDQ� YRRU]LHQ� HQ� GDDUPHH� GHPRJHOLMNH�EHVSDULQJHQ��'H�WHUXJYHUGLHQWLMG�PRHW�GDDURP�PHHU�ZRUGHQ�JH]LHQ�DOV�HHQ�LQGLFDWLHGDQ�DOV�HHQ�H[DFW�JHWDO�
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9RRU� SDNNHW� �� OLJW� GH� WHUXJYHUGLHQWLMG� QHW� RQGHU� GH� ��� MDDU� HQ� GH� QHWWR� LQYHVWHULQJ� RSI ������������� ±� I �����������  � I �������������� 7RHSDVVLQJ� YDQ� 39�SDQHOHQ� KHHIW� SXXUHFRQRPLVFK� JH]LHQ� �QRJ�� HHQ� WH� ODQJH� WHUXJYHUGLHQWLMG�� PDDU� GH� EHQRGLJGH� LQYHVWHULQJ� LVEHSHUNW� HQ� KHW� JHERXZ� NULMJW� HU� HHQ� GXXU]DPH� XLWVWUDOLQJ� GRRU�� :HOLVZDDU� PRHWHQ� GH� 39�SDQHOHQ� LQ� GLW� JHYDO� JH]LHQ� ZRUGHQ� DOV� µZLQGRZ GUHVVLQJ¶�� PDDU� ]LM� KHEEHQ� RRN� ]HNHU� HHQYRRUEHHOGIXQFWLH�YRRU�GH�VFKRRO�
9RRU�SDNNHW���OLJW�GH�WHUXJYHUGLHQWLMG�ERYHQ�GH�EHRRJGH�ZDDUGH�YDQ����MDDU��PDDU�ZRUGW�LQ�KHWOLFKW�YDQ�GH�RSPHUNLQJ�RYHU�GH�LQGLFDWLHYH�ZDDUGH�YDQ�GH�WHUXJYHUGLHQWLMG�WRFK�DOV�DFFHSWDEHOJH]LHQ��(FKWHU��GH�QHWWR�LQYHVWHULQJ�OLJW�PHW�I ���������������I ����������� �I �������������ERYHQGH� VWUHHIZDDUGH� YDQ� I �������������� .LMNHQ� ZH� QDDU� GH� LQGLYLGXHOH� PDDWUHJHOHQ�� GDQ� OLJW� GHHQNHOYRXGLJH�WHUXJYHUGLHQWLMG�YDQ�GH�RQGHUVWH���PDDWUHJHOHQ�LQ�WDEHO�����UXLP�ERYHQ�GH����MDDU�:HJODWHQ�YDQ�HHQ�RI�PHHUGHUH�YDQ�GH]H�PDDWUHJHOHQ�]RX�GXV�]RZHO�GH�WHUXJYHUGLHQWLMG�DOV�GHQHWWR�LQYHVWHULQJ�RPODDJ�EUHQJHQ�
:DW�KHW�ERGHPV\VWHHP�EHWUHIW��GLW�YRUPW�HHQ�HVVHQWLHHO�RQGHUGHHO�YDQ�KHW�HQHUJLHFRQFHSW��+HWGUDDJW�HU�LPPHUV�LQ�JURWH�PDWH�WRH�ELM��GDW�KHW�WRWDOH�SDNNHW�PDDWUHJHOHQ�LQ�WHUPHQ�YDQ�SULPDLUHHQHUJLH�YULMZHO�KHW]HOIGH�VFRRUW�DOV�KHW�HHUVWH�SDNNHW��RQGDQNV�GH�KRJHUH�ZDUPWHYUDDJ�GRRU�GHYHUZDUPGH�YLGHV�
9RRU� KHW� YHUKRJHQ� YDQ� GH� LVRODWLHZDDUGH� �5F�ZDDUGH�� YDQ� GH� VFKLO� JHOGHQ� YRRUDO� GHDUJXPHQWHQ�� ]RDOV� LQ� SDUDJUDDI� ���� QDDU� YRUHQ� JHEUDFKW� �ODQJH� OHYHQVGXXU� ERXZNXQGLJHPDDWUHJHOHQ��PRHLOLMN�LQ�HHQ�ODWHU�VWDGLXP�DOVQRJ�LQ�WH�YRHUHQ�HWF����%RYHQGLHQ�NDQ�HHQ�KRJHUHLVRODWLHZDDUGH�ELM�VWLMJHQGH�HQHUJLHSULM]HQ�RI�GH�PRJHOLMNKHLG�YDQ�DGGLWLRQHOH�VXEVLGLHV�]RDOV�GH(,13��(QHUJLH�,QYHVWHULQJ�1RQ��3URILW��LQWHUHVVDQW�ZRUGHQ�
9RRU� GH� 39�SDQHOHQ� JHOGW� GH]HOIGH� UHGHQHULQJ� DOV� ELM� SDNNHW� ��� GH� EHQRGLJGH� LQYHVWHULQJ� LVUHODWLHI�JHULQJ�HQ�GH�GXXU]DPH�XLWVWUDOLQJ�YDQ�KHW�JHERXZ�QHHPW�DDQ]LHQOLMN�WRH�
'H� GDJOLFKWUHJHOLQJ� LV� KHW� PLQVW� JRHG� WH� YHUGHGLJHQ� ELQQHQ� GH� JHJHYHQ� UDQGYRRUZDDUGHQ�(FKWHU�� HHQ� GHUJHOLMNH� PDDWUHJHO� SDVW� RQV� LQ]LHQV� LQ� HHQ� GXXU]DPH�HQHUJLHJHERXZ�� 2RNKLHUYRRU� JHOGW� GDW� KRJHUH� HOHNWULFLWHLWVSULM]HQ� LQ� GH� WRHNRPVW� RI� DDQYXOOHQGH� VXEVLGLH�PRJHOLMNKHGHQ�GH�PDDWUHJHO�LQWHUHVVDQWHU�PDNHQ��'H�DDQEHYHOLQJ�LV�GDQ�RRN�RP�GH]H�PDDWUHJHOWH�KDQGKDYHQ�HQ�DOOH�VXEVLGLHPRJHOLMNKHGHQ�HUYDQ�XLWSXWWHQG�WH�RQGHU]RHNHQ�
0RFKW� HU� GHVRQGDQNV� YRRU� ZRUGHQ� JHNR]HQ� GH]H�PDDWUHJHO� WH� ODWHQ� YHUYDOOHQ�� GDQ� ZRUGW� GHWHUXJYHUGLHQWLMG� YDQ� KHW� UHVWHUHQGH� SDNNHW� WHUXJJHEUDFKW� WRW� ����� MDDU� HQ� QHHPW� GH� QHWWRLQYHVWHULQJ� DI� WRW� I �������������� (FKWHU�� GH� (3&� VWLMJW� QDDU� ������ 'LW� FRQFHSW� LV� LQ� WDEHO� ���DDQJHJHYHQ�PHW�YDULDQW��D�
$OV� DOWHUQDWLHI� NDQ�ZRUGHQ� JHNR]HQ� YRRU� HHQ� JRHGNRSHUH�ZDUPWH�WHUXJZLQXQLW�PHW� HHQ� ODJHUUHQGHPHQW� �FD�� ������ 'H� WHUXJYHUGLHQWLMG� VWLMJW� KLHUPHH� QDDU� FD�� ��� MDDU�� 'DW� ODDWVWH� LV� WHEHJULMSHQ� ZDQW� GH� ZDUPWH�WHUXJZLQXQLW� YDQ� ���� KDG� HHQ� HQNHOYRXGLJH� WHUXJYHUGLHQWLMG� YDQPLQGHU�GDQ����MDDU�HQ�µEHWDDOGH¶�GXV�PHH�DDQ�GH�GXXUGHUH�PDDWUHJHOHQ��1X�GLH�µPHHEHWDOLQJ¶�JURWHQGHHOV�� ZHJYDOW� LV� KHW� UHVWHUHQGH� SDNNHW� HFRQRPLVFK� PLQGHU� LQWHUHVVDQW� �ODQJHUHWHUXJYHUGLHQWLMG���'H�QHWWR�LQYHVWHULQJ�QHHPW�HFKWHU�DI�WRW�I ������������HQ�YROGRHW�GDDUPHH�DDQGH�UDQGYRRUZDDUGH�YDQ�GH�PD[LPDOH�LQYHVWHULQJVKRRJWH��(FKWHU��GH�(3&�VWLMJW�QDDU�������'H]HYDULDQW�LV�DOV�FRQFHSW��E�LQ�WDEHO�����ZHHUJHJHYHQ�
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7DEHO���� 'H�GLYHUVH�SDNNHWWHQ�VDPHQJHYDW�
HQHUJLHFRQFHSW %HVSDULQJJDV EHVSDULQJHOHNWU EHVSDULQJWRWDDO QHWWRLQYHVWHULQJ WHUXJY�WLMGFXPXO (3&

>P� D�H��MU@ >N:K�MU@ >IO�MU@ >IO@ >MU@
� RQYHUZDUPGH�YLGHV ������� ������ ������� ��������� ��� ����� ERGHPV\VWHHP ������� ������� ������� ��������� ���� �����D ERGHPV\VWHHP�]RQGHUGDJOLFKWUHJHOLQJ ������� �������� ������� ��������� ���� ����
�E ERGHPV\VWHHP�PHW����ZWZ ������� ������� ������� ��������� ���� ����
7RW�VORW�ZRUGW�QRJ�JHZH]HQ�RS�GH� LQ�GH�YRRUJDDQGH�SDUDJUDIHQ�EHVSURNHQ�PDDWUHJHOHQ��]RDOV]RPHUQDFKWYHQWLODWLH�� LQ]HW� YDQ� RYHUWROOLJH� ZDUPWH� XLW� GH� FRPSXWHUUXLPWHQ� YRRUJHERXZYHUZDUPLQJ�� PLQLPDOLVDWLH� YDQ� OHLGLQJOHQJWHV� LQ� GH� ZDUP�WDSZDWHUYRRU]LHQLQJ�� LQ]HWYDQ�JHERXZEHKHHUVV\VWHHP�YRRU�RQGHU�PHHU� EHSHUNLQJ�YHQWLODWLH� HWF��=LM� ]LMQ� QLHW� LQ� WDEHOOHQ���� WRW� HQ� PHW� ���� WHUHFKWJHNRPHQ� RPGDW� GH� EHQRGLJGH� H[WUD� LQYHVWHULQJ� YDDN� JHULQJ� LV�%RYHQGLHQ�LV�GH�YHUODJLQJ�YDQ�GH�(3&�PHW�GH�PHWKRGLHN�QLHW�DDQ�WH�JHYHQ��=H�NXQQHQ�HFKWHUHHQ�ZH]HQOLMNH�ELMGUDJH�OHYHUHQ�DDQ�KHW�WHUXJGULQJHQ�YDQ�KHW�HQHUJLHJHEUXLN�
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�� &21&/86,(6
'H�EHODQJULMNVWH�FRQFOXVLHV�XLW�KHW�RQGHU]RHN�]LMQ�x (U�ZRUGW�HHQ�WZHHWDO�HQHUJLHFRQFHSWHQ�YRRUJHVWHOG��%HLGH�FRQFHSWHQ�NHQPHUNHQ�]LFK�GRRUHHQ� KRJH� LVRODWLH� YDQ� GH� JHERXZVFKLO� HQ� KRRJ�UHQGHPHQW� ZDUPWHWHUXJZLQQLQJ� RS� GHYHQWLODWLHOXFKW��%HODQJULMNVWH�YHUVFKLO�WXVVHQ�EHLGH�FRQFHSWHQ�LV�GDW�LQ�KHW�HHUVWH�GH�JOD]HQYLGHV�WXVVHQ�GH�JHERXZGHOHQ�QLHW�ZRUGHQ�YHUZDUPG��LQ�KHW�WZHHGH�ZHO��'DDUQDDVW�ZRUGW�LQKHW�WZHHGH�FRQFHSW�HHQ�V\VWHHP�YDQ�RSVODJ�YDQ�ZDUPWH�HQ�NRXGH�LQ�GH�ERGHP�PLGGHOV�HHQDTXLIHU�WRHJHSDVW�x %HLGH�YRRUJHVWHOGH�HQHUJLHFRQFHSWHQ��YDULDQWHQ���HQ��� LQ� WDEHO������YHUODJHQ�GH�(3&�YDQKHW�FRPSOH[�YDQ�GH�ZHWWHOLMN�YHUSOLFKWH�ZDDUGH�YDQ�����QDDU�����x 'H�WHUXJYHUGLHQWLMG�YDQ�GH�PDDWUHJHOHQ�LQ�KHW�HHUVWH�FRQFHSW�OLJW�RS�FD�����MDDU��GLH�YDQ�KHWWZHHGH�FRQFHSW�RS�UXLP����MDDU��+RHZHO�GLW�VWULNW�JHQRPHQ�EXLWHQ�GH�UDQGYRRUZDDUGH�OLJW�ZRUGW� RSJHPHUNW� GDW� GH� EHUHNHQGH� WHUXJYHUGLHQWLMG� VOHFKWV� HHQ� LQGLFDWLH� LV�� (U� LV� LQ� GHEHUHNHQLQJ�LPPHUV�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�UHQWHGHUYLQJ�GRRU�GH�LQYHVWHULQJ��LQIODWLH�SULMVRQWZLNNHOLQJ�YDQ�GH�HQHUJLHGUDJHUV�HQ�RQGHUKRXGVNRVWHQ��2RN�NDQ�KHW�HQHUJLHJHEUXLNLQ�GH�SUDNWLMN�KRJHU�XLWYDOOHQ�GDQ�YRRU]LHQ��ZDDUGRRU�GH�EHVSDULQJHQ�KRJHU�ZRUGHQ�HQ�GHWHUXJYHUGLHQWLMG�YDQ�GH�PDDWUHJHOHQ�NRUWHU�x 'H�QHWWR�LQYHVWHULQJ�OLJW�LQ�KHW�HHUVWH�FRQFHSW�RS�FD������PLOMRHQ�JXOGHQ��GLH�YDQ�KHW�WZHHGHFRQFHSW�RS�FD������PLOMRHQ�JXOGHQ�x ,QGLHQ�GH�GDJOLFKWUHJHOLQJ�LQ�KHW�WZHHGH�HQHUJLHFRQFHSW�YHUYDOW��YDULDQW��D�LQ�WDEHO�������GDQZRUGW�GH�WHUXJYHUGLHQWLMG�YDQ�GH�UHVWHUHQGH�PDDWUHJHOHQ�YHUODDJG�WRW�FD�����MDDU��QHHPW�GHQHWWR�LQYHVWHULQJ�DI�WRW�FD����� PLOMRHQ�JXOGHQ�HQ�VWLMJW�GH�(3&�QDDU������x ,QGLHQ�ZRUGW�JHNR]HQ�YRRU�HHQ�ZDUPWH�WHUXJZLQXQLW�PHW�HHQ�UHQGHPHQW�FD������LQ�SODDWVYDQ������YDULDQW��E�LQ�WDEHO�������QHHPW�GH�QHWWR�LQYHVWHULQJ�HYHQHHQV�DI�WRW�RQGHU�GH����PLOMRHQ�JXOGHQ��(FKWHU��GH�WHUXJYHUGLHQWLMG�VWLMJW�QDDU�FD�����MDDU�HQ�GH�(3&�VWLMJW�QDDU������x 'RRU� WRHSDVVLQJ� YDQ� ]RPHUQDFKWYHQWLODWLH�� LQ]HW� YDQ� RYHUWROOLJH� ZDUPWH� XLW� GHFRPSXWHUUXLPWHQ� YRRU� JHERXZYHUZDUPLQJ� HQ� GLYHUVH� DQGHUH� LQ� GH� YROJHQGH� SDUDJUDIHQJHQRHPGH� PDDWUHJHOHQ� NDQ� KHW� HQHUJLHJHEUXLN� QRJ� YHUGHU� ZRUGHQ� WHUXJJHEUDFKW�� 'HLQYHVWHULQJHQ�]LMQ�EHSHUNW��PDDU�KHW�HIIHFW�RS�GH�(3&�LV�PRHLOLMN�DDQ�WH�JHYHQ�x +HW� FRPIRUW� LQ� GH� JHERXZGHOHQ� ]DO� QDDU� YHUZDFKWLQJ� OLMGHQ� RQGHU� HHQ� RSHQ� YHUELQGLQJWXVVHQ�GH�JHERXZGHOHQ�HQ�GH�WXVVHQOLJJHQGH��JOD]HQ��YLGHV��9RRUJHVWHOG�ZRUGW�GDQ�RRN�RPGH� YHUELQGLQJVGHXUHQ� WH� NXQQHQ� VOXLWHQ� PHW� GRRU� HHQ� YHHJSXOV� EHNUDFKWLJGH� PDJQHHW�NOHSSHQ��'H�YHHJSXOV� NDQ�GRRU� KHW� JHERXZEHKHHUVV\VWHHP�ZRUGHQ� DIJHJHYHQ� HQ�ZRUGHQDDQJHSDVW� DDQ� EHRRJG� JHEUXLN� HQ� EXLWHQRPVWDQGLJKHGHQ� �ELMYRRUEHHOG� JHHQ� SXOV� HQ� GXVRSHQ�GHXUHQ�ELM�PRRL��ZLQGVWLO�ZHHU���2YHULJHQV�]LMQ�WH�VOXLWHQ�GHXUHQ�HHQ�YRRUZDDUGH�YRRUKHW�HHUVWH�HQHUJLHFRQFHSW��ZDDULQ�GH�YLGHV�QLHW�ZRUGHQ�YHUZDUPG�x 'H�YRRUEHHOGIXQFWLH� RS� KHW� JHELHG� YDQ� HQHUJLHEHVSDULQJ� ]DO� DDQ]LHQOLMN�ZRUGHQ� YHUVWHUNWGRRU� KHW� YLVXDOLVHUHQ� YDQ� GH� EHVSDULQJHQ� ELMYRRUEHHOG� ELM� GH� HQWUHH� RI� LQ� HHQRQWYDQJVWUXLPWH��*HGDFKW�NDQ�ZRUGHQ� DDQ� DDQVSUHNHQGH� WHNHQLQJHQ� YRRU]LHQ� YDQ� DFWXHOHFLMIHUV�YDQ�HQHUJLHVWURPHQ��JDV��HOHNWULFLWHLW�YRRU�YHUZDUPLQJ��OLFKW��YHQWLODWLH��39�HWF���2RNNXQQHQ�GH�JHJHYHQV�ZRUGHQ�JHEUXLNW�LQ�KHW�OHVPDWHULDDO��SURMHFWHQ��
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