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��� ,1/(,',1*
2S����MDQXDUL������ZHUG�GRRU�)XJUR�,QJHQLHXUVEXUHDX�E�Y��WH�+DUGLQ[YHOG�*LHVVHQGDP�YDQ�GH�*HPHHQWH�*RULQFKHP��$IGHOLQJ�:HJ�HQ�:DWHU�GH�RSGUDFKW�RQWYDQJHQ�RP�HHQJHFRPELQHHUG�JHRWHFKQLVFK�HQ�JHRK\GURORJLVFK�ERGHPRQGHU]RHN�XLW�WH�YRHUHQ�HQDGYLH]HQ�XLW�WH�EUHQJHQ�YRRU�KHW�WRHNRPVWLJH�EHGULMYHQWHUUHLQ�³*RULQFKHP�1RRUG´�LQ�GH*HPHHQWH�*RULQFKHP�
'H�YRRUOLJJHQGH�UDSSRUWDJH�,����������EHWUHIW�KHW�JHFRPELQHHUG�JHRWHFKQLVFK�HQJHRK\GURORJLVFK�DGYLHV�PHW�EHWUHNNLQJ�WRW�KHW�ERXZ��HQ�ZRRQULMS�PDNHQ�HQ�KHULQULFKWHQYDQ�KHW�WHUUHLQ��'H�UDSSRUWDJH�YRUPW�WHYHQV�HHQ�EDVLV�YRRU�KHW�RQWZHUSHQ�YDQ�KHW�VWHGHOLMNLQULFKWLQJVSODQ��6HSDUDDW�DDQ�GH]H�ERXZULMSPDDN�UDSSRUWDJH�ZRUGW�HHQ�QRWLWLHZDWHUKXLVKRXGLQJ�RSJHVWHOG�
,Q�KRRIGVWXN���ZRUGW�HHQ�DOJHPHQH�SURMHFWRPVFKULMYLQJ�JHJHYHQ��,Q�KRRIGVWXN���ZRUGW�KHWXLWJHYRHUGH�JHRWHFKQLVFKH�HQ�JHRK\GURORJLVFKH�ERGHPRQGHU]RHN�EHVFKUHYHQ��+RRIGVWXN��EHKDQGHOW�GH�JOREDOH�ERGHP��HQ��JHR�K\GURORJLVFKH�JHVWHOGKHLG��,Q�KRRIGVWXN���ZRUGHQGH�JHRWHFKQLVFKH�YRRUZDDUGHQ�YDQ�GH�PDDLYHOGDDQSDVVLQJHQ��QRGLJ�YRRU�GH�RQWZLNNHOLQJYDQ�KHW�WHUUHLQ��EHVFKUHYHQ��+RRIGVWXN���JHHIW�GH�JHRK\GURORJLVFKH�DQDO\VH�HQ�DGYLH]HQZHHU��,Q�KRRIGVWXN���ZRUGHQ�GH�IXQGHULQJVPHWKRGHQ�YRRU�ZHJHQ��ULROHQ�HQ�EHERXZLQJEHKDQGHOG��7RW�VORW�YROJHQ�GH�FRQFOXVLHV�HQ�DDQEHYHOLQJHQ�LQ�KRRIGVWXN���
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��� 352-(&7206&+5,-9,1*
+HW�SURMHFW�LV�JHVLWXHHUG�WHQ�1RRUGHQ�YDQ�GH�ULMNVZHJ�$���HQ�ZRUGW�R�D��EHJUHQVG�GRRU�GHULMNVZHJ�$����GH�+DDUZHJ�HQ�GH�5DYHQVORRW�LQ�GH�JHPHHQWH�*RULQFKHP��+HW�WHUUHLQEHVODDW�HHQ�RSSHUYODN�YDQ�FD�����KHFWDUH��(HQ�RYHU]LFKW�YDQ�GH�SURMHFWORFDWLH�LVZHHUJHJHYHQ�RS�ELMODJH�,�����������$�HQ�RS�ELMODJH�,�����������%�LV�GH�ORFDWLH�RS�HHQWRSRJUDILVFKH�RQGHUJURQG�JHSUHVHQWHHUG��%LQQHQ�KHW�5LMNVGULHKRHNQHW�KHHIW�GH�ORFDWLH�GHFR|UGLQDWHQ�;� ���������HQ�<� ���������
+HW�JHELHG�LV�RYHUZHJHQG�LQ�JHEUXLN�DOV�DJUDULVFK�ZHLGH�JHELHG��%LQQHQ�KHW�JHELHG�NRPHQHQNHOH�ZRRQKXL]HQ�YRRU��'H]H�]XOOHQ�ZDDU�PRJHOLMN�ZRUGHQ�JHwQWHJUHHUG�LQ�KHWLQULFKWLQJVSODQ�
'H�*HPHHQWH�KHHIW�KHW�YRRUQHPHQ�GLW�JHELHG�WH�JDDQ�RQWZLNNHOHQ�DOV�EHGULMYHQWHUUHLQ�9RRU�GH�RQWVOXLWLQJ�YDQ�GLW�JHELHG�]DO�ELM�YRRUNHXU�HHQ�DDQVOXLWLQJ�RS�GH�$���ZRUGHQJHUHDOLVHHUG��+HW�JHELHG�]DO�YHUYROJHQV�JHIDVHHUG�ERXZULMS�ZRUGHQ�JHPDDNW�
1DGHUH�LQIRUPDWLH�RYHU�GH�LQULFKWLQJ��GH�ZLM]H�YDQ�RQWVOXLWLQJ�RI�GH�ERXZIDVHULQJ�LV�LQ�GH]HIDVH�YDQ�KHW�RQGHU]RHN�QLHW�EHVFKLNEDDU��'LW�RQGHU]RHN�]DO�GDQ�RRN�GLHQHQ�DOVEDVLVGRFXPHQW�YRRU�YHUGHUH�RQWZHUSEHVOLVVLQJHQ�
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��� 21'(5=2(.623=(7
$OV�EDVLV�YRRU�GH�DGYLVHULQJ�YRRU�KHW�ERXZULMSPDDN�DGYLHV�HQ�GH�YHUGHUH�LQULFKWLQJ�YDQ�KHWWHUUHLQ�LV�LQ�GH�SHULRGH�YDQ���DXJXVWXV������WRW�HQ�PHW����DXJXVWXV������HHQJHFRPELQHHUG�JHRWHFKQLVFK�HQ�JHRK\GURORJLVFK�ERGHPRQGHU]RHN�XLWJHYRHUG��'HUHVXOWDWHQ�YDQ�GH�JHRWHFKQLVFKH�HQ�JHRK\GURORJLVFKH�RQGHU]RHNVJHJHYHQV�ZRUGHQ�LQGH]H�UDSSRUWDJH�EHVFKUHYHQ�HQ�]LMQ�LQ�GH�ELMODJHQ�RSJHQRPHQ�
���� 6RQGHHURQGHU]RHN
9RRU�GH�YHUNHQQLQJ�YDQ�GH�GLHSHUH�ERGHPJHVWHOGKHLG�LV�HHQ�VRQGHHURQGHU]RHNXLWJHYRHUG�RS���W�P�� DXJXVWXV�������9RRUDIJDDQG�DDQ�GH�VRQGHHUZHUN]DDPKHGHQ�]LMQ�GHVRQGHHUORFDWLHV�XLWJH]HW�HQ�LQJHPHWHQ�WHQ�RS]LFKWH�YDQ�1$3��(HQ�RYHU]LFKW�YDQ�GHRQGHU]RHNVORFDWLHV�LV�ZHHUJHJHYHQ�RS�ELMODJH�,��������$�
(U�]LMQ����GLHSVRQGHULQJHQ�XLWJHYRHUG��DOOHQ�PHW�PHWLQJ�YDQ�GH�SODDWVHOLMNH�ZULMYLQJV�ZHHUVWDQG��FRGH�'.0���'H�UHVXOWDWHQ�YDQ�GH�VRQGHULQJHQ�]LMQ�ZHHUJHJHYHQ�RS�GH�ELMODJHQ,�������'.0��W�P�'.0����ZDDURS�GH�GLHSWH�LV�XLWJH]HW�LQ�PHWHUV�WHQ�RS]LFKWH�YDQ�1$3�2S�GH�JUDILHNHQ�LV�WHYHQV�KHW�ZULMYLQJVJHWDO��GH�YHUKRXGLQJ�WXVVHQ�SODDWVHOLMNH�NOHHI�HQFRQXVZHHUVWDQG��ZHHUJHJHYHQ��(PSLULVFK�LV�YDVWJHVWHOG�GDW�KHW�ZULMYLQJVJHWDO�HHQ�QDXZHUHODWLH�PHW�GH�JURQGVRRUW�YHUWRRQW��+HW�YHUWLFDDO�VRQGHUHQ�LV�JHFRQWUROHHUG�GRRU�PLGGHOYDQ�HHQ�LQ�GH�FRQXV�LQJHERXZGH�KHOOLQJPHWHU��(YHQWXHOH�DIZLMNLQJHQ�]LMQ�YHUPHOG�RS�GHVRQGHHUJUDILHNHQ��'H�VRQGHULQJHQ�]LMQ�PHW�HOHNWULVFKH�FRQXVVHQ�XLWJHYRHUG�FRQIRUP�1(1������1DGHUH�LQIRUPDWLH�RPWUHQW�KHW�WRHJHSDVWH�VRQGHHUV\VWHHP�LV�JHJHYHQ�RS�GH�ELMODJH�&RQWLQX�(OHNWULVFK�6RQGHUHQ��
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���� %RRURQGHU]RHN
9RRU�KHW�JHRK\GURORJLVFK�RQGHU]RHN�]LMQ�GRRU�)XJUR�RS����HQ����DXJXVWXV������� KDQGERULQJHQ�WRW�HHQ�GLHSWH�YDQ�FD��09����P�XLWJHYRHUG��'H�ORFDWLHV�YDQ�GHKDQGERULQJHQ�]LMQ�ZHHUJHJHYHQ�RS�GH�ELMODJH�,��������$��%LM���KDQGERULQJHQ��JHSODDWVW�ELMµWH�KDQGKDYHQ�YHUDQGHULQJVJHYRHOLJH¶�REMHFWHQ��LV�LQ�HON�ERRUJDW�HHQ�SHLOEXLV�DIJHVWHOG��WHUEHSDOLQJ�YDQ�GH�DFWXHOH�JURQGZDWHUVWDQG��7LMGHQV�KHW�ERGHPRQGHU]RHN�]LMQ�YRRU�KHWODERUDWRULXPRQGHU]RHN�JHURHUGH�ERGHPPRQVWHUV�JHQRPHQ�HQ�LV�JHOHW�RS�K\GURPRUIHNHQPHUNHQ��'H]H�NHQPHUNHQ�ZRUGHQ�SHU�ORFDWLH�EHVSURNHQ�LQ�KRRIGVWXN����'H�UHVXOWDWHQYDQ�GH�KDQGERULQJHQ�]LMQ�ZHHUJHJHYHQ�LQ�ELMODJH�,�������+%��W�P��+%����ZDDURS�GHGLHSWH�LV�XLWJH]HW�LQ�PHWHUV�WHQ�RS]LFKWH�YDQ�1$3��2S�GH]H�ELMODJHQ�LV�WHYHQV�GH�DIVWHOOLQJYDQ�KHW�SHLOILOWHU�DDQJHJHYHQ�
9HUGHHOG�RYHU�GH�SURMHFWORFDWLH�]LMQ�WHYHQV���PHFKDQLVFKH�ERULQJHQ�XLWJHYRHUG�WRW�HHQGLHSWH�YDQ�FD��09�����P��,Q�GH�ERRUJDWHQ�]LMQ�RQGLHSH�HQ�GLHSH�SHLOEXL]HQ�DIJHVWHOG��9RRUKHW�ODERUDWRULXPRQGHU]RHN�]LMQ�WLMGHQV�KHW�ERUHQ�JHURHUGH�HQ�RQJHURHUGH�PRQVWHUVJHQRPHQ��'H�UHVXOWDWHQ�YDQ�GH�PHFKDQLVFKH�ERULQJHQ�]LMQ�ZHHUJHJHYHQ�LQ�ELMODJH,�������%��W�P�%���ZDDURS�GH�GLHSWH�LV�XLWJH]HW�LQ�PHWHUV�WHQ�RS]LFKWH�YDQ�1$3��2S�GH]HELMODJHQ�LV�WHYHQV�GH�DIVWHOOLQJ�YDQ�GH�SHLOEXLVILOWHUV�DDQJHJHYHQ�
9RRU�HHQ�YHUNODULQJ�YDQ�GH�RS�GH�VLWXDWLHWHNHQLQJ�HQ�ERRUVWDWHQ�JHEUXLNWH�WHNHQV�HQV\PEROHQ�ZRUGW�YHUZH]HQ�QDDU�ELMODJH�³/HJHQGD�7HUUHLQSURHYHQ�HQ�*URQGVRRUWHQ´�1D�DIORRS�YDQ�KHW�ERRURQGHU]RHN�]LMQ�RS����W�P����DXJXVWXV�HQ����RNWREHU������GHJURQGZDWHUVWDQGHQ�LQ�GH�SHLOEXL]HQ�JHPHWHQ��(HQ�RYHU]LFKW�YDQ�GH]H�JURQGZDWHUVWDQGHQLV�ZHHUJHJHYHQ�RS�ELMODJH�,��������
���� /DERUDWRULXPRQGHU]RHN
7LMGHQV�KHW�ERUHQ�]LMQ�JHURHUGH�HQ�RQJHURHUGH�PRQVWHUV�JHQRPHQ��'H�ERGHPPRQVWHUV]LMQ�LQ�KHW�ODERUDWRULXP�JHFODVVLILFHHUG�HQ�YDQ�HQNHOH�PRQVWHUV�]LMQ�YROXPHJHZLFKWHQ�HQZDWHUJHKDOWHQ�EHSDDOG��'H�UHVXOWDWHQ�KLHUYDQ�]LMQ�JHJHYHQ�RS�GH�ERRUVWDWHQ�,�������%�W�P�%��9RRU�GH�EHSDOLQJ�YDQ�GH�VDPHQGUXNNLQJVHLJHQVFKDSSHQ�]LMQ�RS�JHVHOHFWHHUGH�PRQVWHUVVDPHQGUXNNLQJVSURHYHQ��LQFOXVLHI�KHW�EHSDOHQ�YDQ�GH�FRQVROLGDWLH���FRsIILFLsQW�XLWJHYRHUG�'H�UHVXOWDWHQ�KLHUYDQ�]LMQ�JHJHYHQ�LQ�GH�ELMODJHQ�,��������$�W�P��)�
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���� 7HUUHLQLQPHWLQJ
'RRU�)XJUR�]LMQ�ELQQHQ�KHW�SURMHFWJHELHG�RS����ORFDWLHV�GZDUVSURILHOHQ�RYHU�GHZDWHUJDQJHQ�RSJHQRPHQ��+LHUELM�]LMQ�WHYHQV�GH�VORRWERGHPV�LQJHPHWHQ�WHQ�RS]LFKWH�YDQ1$3��9HUVSUHLG�RYHU�KHW�WHUUHLQ�]LMQ�HYHQHHQV�ZDWHUSHLOHQ�JHPHWHQ�
7HQ�WLMGH�YDQ�GH�XLWYRHULQJ�YDQ�GH�YHUVFKLOOHQGH�RQGHU]RHNHQ�]LMQ�GH�PDDLYHOGQLYHDXV�ELMGH�VRQGHULQJHQ��ERULQJHQ�HQ�KDQGERULQJHQ�LQJHPHWHQ�WHQ�RS]LFKW�YDQ�1$3��7HYHQV�]LMQKRRJWHPHWLQJHQ�RS�GH�SURMHFWORFDWLH�XLWJHYRHUG�LQ�HHQ�UDVWHU�YDQ�FD�����[����P�ZDDUELM�KHWPHHWQHW�LV�DIJHVWHPG�RS�GH�OLJJLQJ�YDQ�VORWHQ�HQ�JUHSSHOV�
(HQ�RYHU]LFKW�YDQ�GH�RQGHU]RHNVORFDWLHV�HQ�GH�KRRJWHPHWLQJHQ�]LMQ�WHYHQV�LQ�GH�ELMODJHRSJHQRPHQ�RS�FG�URP��$OOH�RQGHU]RHNVSXQWHQ��RSHQ�ZDWHUSHLOHQ��GZDUVSURILHOHQ�HQVORRWERGHPV�]LMQ�LQJHPHWHQ�WHQ�RS]LFKWH�YDQ�1$3�
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��� %2'(0��(1�*(2+<'52/2*,6&+(�*(67(/'+(,'
2S�EDVLV�YDQ�KHW�JHRK\GURORJLVFK�RQGHU]RHN��DDQJHYXOG�PHW�JHJHYHQV�XLW�GH�OLWHUDWXXU�ZRUGHQ�LQ�GLW�KRRIGVWXN�GH�ERGHP��HQ�GH�JHRK\GURORJLVFKH�JHVWHOGKHLG�EHVFKUHYHQ�
���� +XLGLJH�WHUUHLQJHVWHOGKHLG
:HJHQ'H�SURMHFWORFDWLH�ZRUGW�LQ�KHW�ZHVWHQ�HQ�KHW�]XLGHQ�EHJUHQVG�GRRU�UHVSHFWLHYHOLMN�GH5LMNVZHJ�$���HQ�GH�+DDUZHJ��%LQQHQ�KHW�SURMHFWJHELHG�EHYLQGW�]LFK�GH+RRJEORNODQGVHZHJ��GLH�YDQDI�GH�+DDUZHJ�ULFKWLQJ�KHW�QRRUGHQ�ORRSW��'H�KRRJWH�YDQ�GHZHJHQ�URQGRP�HQ�ELQQHQ�GH�SURMHFWORFDWLH�]LMQ�ZHHUJHJHYHQ�LQ�GH�RQGHUVWDDQGH�WDEHO�9DQ�GH�5LMNVZHJ�$���]LMQ�JHHQ�KRRJWHPHWLQJHQ�RSJHQRPHQ�
7DEHO����09�KRRJWH�ZHJHQ�RS�GH�SURMHFWORFDWLH/RFDWLH +RRJWHYHUORRS�LQ�P�W�R�Y��1$3+DDUZHJ��5LMNVZHJ�$���WRW�+RRJEORNODQGVHZHJ� 9DQ�������WRW������+DDUZHJ��+RRJEORNODQGVHZHJ�WRW�0ROOHQEXUJVHZHJ� 9DQ�������WRW��������������W�K�Y��QU�����+RRJEORNODQGVHZHJ��+DDUZHJ�WRW�QU���� 9DQ�������WRW������+RRJEORNODQGVHZHJ��QU����WRW�QRRUGJUHQV�JHELHG� 9DQ�������WRW������
'H�SURMHFWORFDWLH�LV�RS�EDVLV�YDQ�KHW�XLWJHYRHUGH�KRRJWHPHWLQJHQ�LQ�YHUVFKLOOHQGHGHHOJHELHGHQ�LQ�WH�GHOHQ��7HQ�QRRUGHQ�YDQ�GH�+DDUZHJ��WXVVHQ�GH�5LMNVZHJ�$���HQ�GH+RRJEORNODQGVHZHJ�LV�HHQ�VWURRN�YDQ�FD������[����P��RPULQJG�GRRU�VORWHQ��FD������PKRJHU�JHOHJHQ�GDQ�KHW�PDDLYHOG�LQ�GH�GLUHFWH�RPJHYLQJ�YDQ�GH]H�VWURRN�
:DWHUJDQJHQ%LQQHQ�KHW�SURMHFWJHELHG�NRPHQ�GLYHUVH�VORWHQ�YRRU��ZDDUYDQ�HQNHOH�RQGHUOLQJ�YHUERQGHQ]LMQ�GRRU�GXLNHUV��WHQ�RRVWHQ�YDQ�GH�/DQJ��6FKHLZLMNVH�:HWHULQJ��
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7HQ�ZHVWHQ�YDQ�GH�+RRJEORNODQGVHZHJ�]LMQ�GH�VORWHQ�SDUDOOHO�DDQ�GH�$���JHOHJHQ�PHWHHQ�RQGHUOLQJH�DIVWDQG�YDQ�FD�����j����P��'H�ERGHP�YDQ�GH�VORWHQ�YDULHHUW�WXVVHQFD��1$3������P�j�1$3������P��7XVVHQ�GH]H�VORWHQ�EHYLQGHQ�]LFK�RP�GH�FD�����P�JUHSSHOV�'H�ERGHP�YDQ�GH]H�JUHSSHOV�YDULHHUW�WXVVHQ�1$3������P�j�1$3������P�7HQ�RRVWHQ�YDQ�GH�+RRJEORNODQGVHZHJ�OLJJHQ�GH�VORWHQ�SDUDOOHO�DDQ�GH�5LMNVZHJ�$����'HRQGHUOLQJH�DIVWDQG�YDULHHUW�YDQ�FD�����P�WRW�FD�����P��'H�WXVVHQ�GH]H�VORWHQ�JHOHJHQJUHSSHOV�OLJJHQ�RS�HHQ�DIVWDQG�YDQ�FD�����j����P�YDQ�HONDDU��'H]H�VORWHQ�KHEEHQ�HHQGLHSWH�YDQ�FD������j�����P��FD��1$3������j������P��HQ�GH�JUHSSHOV�HHQ�GLHSWH�WXVVHQ�FD�����j�����P��FD�������j������P���'H�VORRWERGHP�ODQJV�GH�+DDUZHJ�YDULHHUW�YDQ�1$3������WHUKRRJWH�YDQ�GH�0ROOHQEXUJVHZHJ�WRW�FD��1$3������P�WHU�KRRJWH�YDQ�GH�NUXLVLQJ�PHW�GH+RRJEORNODQGVHZHJ��$DQYXOOHQGH�LQIRUPDWLH�RYHU�GH�SROGHUSHLOHQ�ZRUGW�EHVFKUHYHQ�LQSDUDJUDDI�������
'H�ZDWHUJDQJHQ�ZRUGHQ�QDDU�YHUZDFKWLQJ�JHYRHG�YDQXLW�KHW�QRRUGHQ�YDQ�GH�ORFDWLH��RSFD��������P�DIVWDQG��GRRU�PLGGHO�YDQ�UHJHOEDUH�VWXZHQ��'H�OR]LQJ�JHVFKLHGW�PLGGHOV�HHQSROGHUJHPDDO�RS�KHW�0HUZHGHNDQDDO�
%HERXZLQJ�	�ULROHULQJ%LQQHQ�KHW�SURMHFWJHELHG�EHYLQGHQ�]LFK�GLYHUVH�ZRQLQJHQ��ZHONH�RS�EDVLV�YDQ�GH�KXLGLJHLQIRUPDWLH�JHKDQGKDDIG�]XOOHQ�EOLMYHQ�LQ�GH�WRHNRPVWLJH�LQULFKWLQJ��%LM�KHW�RSVWHOOHQ�YDQ�KHWLQULFKWLQJVSODQ�GLHQW�UHNHQLQJ�WH�ZRUGHQ�JHKRXGHQ�PHW�GH�KRRJWHOLJJLQJ�YDQ�GH]HEHVWDDQGH�EHERXZLQJ��,Q�GH�RQGHUVWDDQGH�WDEHO�]LMQ�HQNHOH�KRRJWHV�ZHHUJHJHYHQ�
7DEHO����'RUSHOKRRJWH�ZRQLQJHQ�RS�HQ�LQ�GH�GLUHFWH�QDELMKHLG�YDQ�GH�SURMHFWORFDWLH/RFDWLH 'RUSHOKRRJWH>P�W�R�Y��1$3@ /RFDWLH 'RUSHOKRRJWH>P�W�R�Y��1$3@+DDUZHJ�QU���� ����� +DDUZHJ�QU���� �����+DDUZHJ�QU���� ����� +DDUZHJ�QU���� �����+DDUZHJ�QU���� ����� +DDUZHJ�QU��� �����+DDUZHJ�QU��� ����� +DDUZHJ�QU��� �����+RRJEORNODQGVHZHJ�QU��� ����� +RRJEORNODQGVHZHJ�QU��� �����+RRJEORNODQGVHZHJ�QU��� ����� +RRJEORNODQGVHZHJ�QU���� �����
,Q�GH�+DDUZHJ�HQ�GH�+RRJEORNODQGVHZHJ�EHYLQGHQ�]LFK�GLYHUVH�NDEHOV�HQ�OHLGLQJHQ�ZDDURQGHU�HHQ�JDVOHLGLQJ��GHHOV�HHQ�ZDWHUOHLGLQJ��HOHNWUD�HQ�NDEHOV��'H�WHNHQLQJ�PHW�GHH[DFWH�ORFDWLHV�YDQ�GH]H�NDEHOV�HQ�OHLGLQJHQ�LV�VHSDUDDW�GRRU�)XJUR�DDQ�GH�RSGUDFKWJHYHUJHOHYHUG�
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���� %RGHPJHVWHOGKHLG
7LMGHQV�KHW�ERGHPRQGHU]RHN�YDULHHUGH�KHW�PDDLYHOGQLYHDX�WHU�SODDWVH�YDQ�GHRQGHU]RHNVORFDWLHV�YDQ�FD��1$3�������P�WHU�SODDWVH�YDQ�'.0���WRW�FD��1$3�������P�QDELM%���8LWJDDQGH�YDQ�KHW�ERGHPRQGHU]RHN�LV�GH�ERGHPJHVWHOGKHLG�JHVFKHPDWLVHHUG�]RDOVZHHUJHJHYHQ�LQ�WDEHO���
7DEHO����%RGHPEHVFKULMYLQJ'LHSWH�LQ�P�W�R�Y��1$3���FD�� %RGHPEHVFKULMYLQJ�����j����� �� 0DDLYHOG�����j����� WRW �����j����� ./(,��YDVW��PDWLJ�VLOWLJ��]ZDN�KXPHXV�����j����� WRW �����j����� �� 9((1��VODS��]ZDN�NOHLLJ
�����j����� WRW �����j����� ./(,��VODS��]ZDN�WRW�PDWLJ�VLOWLJ��]ZDN�WRW�PDWLJKXPHXV�PHW�ORNDDO�ULHWVSRUHQ�
�����j����� WRW �����j������ �� ./(,��PDWLJ�WRW�VWHUN�VLOWLJ��]ZDN�WRW�PDWLJ�]DQGLJ�ORNDDO�GRRUVQHGHQ�GRRU�HHQ�GXQQH�YHHQODDJ
�����j������ WRW ������ =$1'��PDWLJ�YDVW�WRW�]HHU�YDVW�JHSDNW��PDWLJVLOWLJ��PDWLJ�JULQGLJ����� 0D[LPDDO�YHUNHQGH�GLHSWH����'.0���PHW�HHQ�PDDLYHOGKRRJWH�YDQ�1$3�������P�LV�LQ�HHQ�ZHJEHUP�XLWJHYRHUG�����%LM�+%���+%���+%���HQ�+%����LV�YHHQ�DDQJHWURIIHQ�WRW�RQGHUNDQW�ERULQJ�����%LM�%���'.0��W�P�'.0���'.0����'.0����'.0����'.0����'.0����'.0����'.0���'.0����'.0���HQ�'.0���LV�W�S�Y��GH�NOHLODDJ�]DQG�DDQJHWURIIHQ��]DQGLQVOXLWLQJHQ��]LHELMODJH�,�������������
2S�EDVLV�YDQ�ERYHQVWDDQGH�JHJHYHQV�LV�HHQ�NDDUW�PHW�JHwQWHUSROHHUGH�PDDLYHOGKRRJWHQRSJHVWHOG�HQ�ZHHUJHJHYHQ�RS�ELMODJH�,������������
8LW�KHW�VRQGHHURQGHU]RHN�EOLMNW��GDW�ELQQHQ�KHW�SURMHFWJHELHG�]DQGLJH�VWURRPJHXOHQ�]DQGUXJJHQ��DDQZH]LJ�]LMQ��'H�ERYHQNDQW�YDQ�GH]H�VWURRPUXJJHQ�EHGUDDJWFD��1$3������P�j������P��'H�GLNWH�YDQ�GH�VWURRPUXJJHQ�ZRUGW�RS�EDVLV�YDQ�KHWJURQGRQGHU]RHN�DOV�]HHU�YDULDEHO�LQJHVFKDW��HFKWHU�GLW�NDQ�YHUNODDUG�ZRUGHQ�XLW�GHJHRPHWULH�YDQ�GH]H�]DQGYRRUNRPHQV��]LH�ILJXXU�����ZDDUELM�VSUDNH�LV�YDQ�HHQ�GLHSXLWJHVQHGHQ�FHQWUDDO�NDQDDO�����HQ�UHODWLHI�GXQQH�RHYHUZDOOHQ��WXVVHQ���HQ����
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)LJXXU���� VFKHPDWLVFKH�GRRUVQHGH�YDQ�HHQ�VWURRPJHXO

EURQ���*HRORJLVFKH�NDDUW�YDQ�1HGHUODQG��*RULQFKHP�2RVW�����2�
'H�VWURRPJHXOHQ�]LMQ�YDQ�KRORFHQH�RXGHUGRP��HQ�]LMQ�RQWVWDDQ�WLMGHQV�GH�YRUPLQJ�YDQ�GHNOHL��HQ�YHHQODJHQ��,Q�GH]H�]LQ�]LMQ�GH�VWURRPJHXOHQ�GXV�DIZLMNHQG�YDQ�GH�R�D��ELM�+RRUQDDUHQ�+RRJEORNODQG�DDQZH]LJH�GRQNHQ��ZHONH�YDQ�HROLVFKH�RRUVSURQJ�]LMQ�
'H�PD[LPDOH�GLHSWH�YDQ�GH�VWURRPJHXOHQ�LV�YDULDEHO��2S�EDVLV�YDQ�GH�LQ�GH�*HRORJLVFKH.DDUW�*RULQFKHP�2RVW�JHJHYHQ�EHVFKULMYLQJ�ZRUGW�YHURQGHUVWHOG�GDW�GH�VWURRPJHXOHQ�LQGH�]DQGODJHQ�YDQ�KHW��H ZDWHUYRHUHQGH�SDNNHW�]LMQ�JHIXQGHHUG��LQJHVQHGHQ��HQ�GXVJHRK\GURORJLVFK�LQ�FRQWDFW�VWDDQ�PHW�GLW�SDNNHW�
*HRORJLVFKH�.DDUW����2�JHHIW�JHHQ�GXLGHOLMNH�DDQNQRSLQJVSXQWHQ�YRRU�GH�LQWHUSUHWDWLH�YDQGH�ORRS�YDQ�GH�VWURRPJHXOHQ��9ROJHQV�GH]H�NDDUW�ORRSW�HHQ�VWURRPJHXO�WHU�KRRJWH�YDQ�GH+DDUZHJ��%LM�VRQGHULQJHQ�'.0����HQ�'.0����LV�KLHU�RRN�HHQ�RQGLHS�]DQGSDNNHWDDQJHWURIIHQ��2PGDW�GH�]DQGYRRUNRPHQV�RRN�ELM�VRQGHULQJHQ�'.0��������HQ����]LMQDDQJHWURIIHQ�ZRUGW�HHUGHU�HHQ�QRRUG�]XLG�JHRULsQWHHUG�VWURRPUHJLPH�YHURQGHUVWHOG�
9ROJHQV�GH�JHRORJLVFKH�NDDUW�ORRSW�LQ�GH�QRRUGRRVWHOLMNH�NZDGUDQW�YDQ�GH�SURMHFWORFDWLHHHQ�V\VWHHP�YDQ�VWURRPUXJJHQ�PHW�HHQ�QRRUGZHVW�]XLGRRVW�JHRULsQWHHUG�VWURRPUHJLPH�8LW�KHW�VRQGHHURQGHU]RHN�NDQ�GLW�JHXOHQV\VWHHP�QLHW�QDGHU�ZRUGHQ�JHwQWHUSUHWHHUG�%LMODJH�,�����������$�JHHIW�HHQ�YRRUORSLJH�LQWHUSUHWDWLH�YDQ�GH�ORRS�YDQ�VWURRPUXJJHQ�RSGH�SURMHFWORFDWLH�
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���� *HRK\GURORJLVFKH�JHVWHOGKHLG
0HW�EHKXOS�YDQ�GH�JURQGZDWHUNDDUW�YDQ�1HGHUODQG�HQ�GH�UHVXOWDWHQ�YDQ�KHW�ERGHP�RQGHU]RHN�LV�GH�RQGHUJURQG�JHRK\GURORJLVFK�JHVFKHPDWLVHHUG�
'H�GHNODDJ�LQ�KHW�SURMHFWJHELHG�EHVWDDW�XLW�GH�YDQDI�PDDLYHOG��FD��1$3������j������P��WRWFD��1$3������j�������P�YRRUNRPHQGH�NOHL��HQ�YHHQODJHQ��'H�GLNWH�YDQ�GH�GHNODDJEHGUDDJW�RS�GH�ORFDWLH�FD������P�
2QGHU�GH�GHNODDJ�EHYLQGW�]LFK�YDQDI�FD��1$3������j�������P�KHW�HHUVWH�ZDWHUYRHUHQGSDNNHW��EHVWDDQGH�XLW�JRHG�GRRUODWHQGH�]DQGLJH�DI]HWWLQJHQ�PHW�HHQ�GLNWH�YDQFD���� PHWHU��+HW�GRRUODDWYHUPRJHQ�YDQ�GLW�SDNNHW�LV�JHUDDPG�RS�FD��������P��GDJ�
2QGHU�KHW�HHUVWH�ZDWHUYRHUHQG�SDNNHW�EHYLQGW�]LFK�YDQDI�FD��1$3�����P�HHQ�VFKHLGHQGHODDJ�EHVWDDQGH�XLW�NOHLLJH�HQ�VOLEKRXGHQGH�]DQGLJH�DI]HWWLQJHQ��PHW�ORNDDO�YRRUNRPHQGHNOHLODJHQ��'H]H�VFKHLGHQGH�ODDJ�LV�PLQGHU�GDQ����PHWHU�GLN�HQ�KHHIW�HHQ�ZHHUVWDQG�WHJHQYHUWLFDOH�ZDWHUEHZHJLQJHQ��,Q�GLW�UDSSRUW�ZRUGW�GH]H�ODDJ�EHVFKRXZG�DOV�JHRK\GURORJLVFKHEDVLV�



2SGU�� �,��������%O]������� ��

���� 2SHQ�ZDWHUSHLOHQ��VWLMJKRRJWHQ�HQ�JURQGZDWHUVWDQGHQ
������ 2SHQ�ZDWHUSHLOHQ
2S�GH�SURMHFWORFDWLH�ZRUGW�HHQ�]RPHU��HQ�ZLQWHUSHLO�JHKDQWHHUG�YDQ�UHVSHFWLHYHOLMN1$3�������P�HQ�1$3�������P��LQIRUPDWLH�+RRJKHHPUDDGVFKDS�YDQ�GH�$OEODVVHUZDDUG�HQGH�9LMIKHHUHQODQGHQ���'H�+DDUZHJ�YRUPW�GH�VFKHLGLQJ�WXVVHQ�HHQ���WDO�SROGHUV�7HQ�]XLGHQ�YDQ�GH�+DDUZHJ�ZRUGW�KHW�]RPHU��HQ�ZLQWHUSHLO�JHKDQGKDDIG�RS�UHVSHFWLHYHOLMN1$3�������P�HQ�1$3�������P��2S����GHFHPEHU������]LMQ�GH�RSHQ�ZDWHUSHLOHQ�YDQ�HQNHOHVORWHQ�JHPHWHQ��+HW�YHUZDFKWH�EHHOG�]RDOV�LV�RPVFKUHYHQ�LQ�SDUDJUDDI�����ZRUGWEHYHVWLJG�GRRU�GH]H�PHWLQJHQ�
������ +\GURPRUIH�NHQPHUNHQ
7LMGHQV�KHW�ERRURQGHU]RHN�LV�JHOHW�RS�K\GURPRUIH�NHQPHUNHQ��$DQ�GH�KDQG�YDQ�GH]HNHQPHUNHQ��URHVW�H�G���LV�QDJHJDDQ�WRW�ZHON�QLYHDX�GH�JURQGZDWHUVWDQG��UHJHOPDWLJ��LVJHVWHJHQ�RI�JHGDDOG��8LW�GH]H�NHQPHUNHQ�EOLMNW�GDW��YDQZHJH�KHW�YRRUNRPHQ�YDQ�RQGLHSH]ZDN�WRW�PDWLJ�VLOWLJH�NOHLODJHQ�RI�YHHQODJHQ��ORNDDO��WLMGHOLMN��VFKLMQJURQGZDWHUVSLHJHOVNXQQHQ�RQWVWDDQ��'HUJHOLMNH�VFKLMQJURQGZDWHUVSLHJHOV�NXQQHQ�DIZLMNHQ�YDQJURQGZDWHUVWDQGHQ�HQ�VWLMJKRRJWHQ�LQ�GLHSHUH�ERGHPODJHQ��'H�KRRJWH�YDQ�GH]HVFKLMQJURQGZDWHUVSLHJHOV�LV�VWHUN�JHUHODWHHUG�DDQ�KHW�PDDLYHOGYHUORRS�HQ�GH�DIVWDQG�WRW�GHJUHSSHOV�HQ�VORWHQ�
������ *URQGZDWHUVWDQGHQ�HQ�SHLOEXLVJHJHYHQV
7HQ�WLMGH�YDQ�KHW�ERGHPRQGHU]RHN�G�G�������������HQ����DXJXVWXV������]LMQ�ppQPDDO�LQ�GHERRUJDWHQ�GH�IUHDWLVFKH�JURQGZDWHUVWDQGHQ�RSJHQRPHQ��'H]H�GLHQHQ�DOV�RULsQWHUHQGJHJHYHQ��'H]H�JURQGZDWHUVWDQGHQ��JHPHWHQ�NRUW�QD�SODDWVLQJ�YDULHHUGHQ�YDQFD��1$3������P�WRW�FD��1$3������P�2S������������HQ����DXJXVWXV������]LMQ�NRUW�QD�KHW�ERUHQ�GH�JURQGZDWHUVWDQGHQ�LQ�GH� RQGLHSH�HQ�GH���GLHSH�SHLOEXL]HQ�JHPHWHQ��(HQ�WZHHGH�RSQDPH�YDQ�GHJURQGZDWHUVWDQGHQ�LV�YHUULFKW�RS����RNWREHU�������(HQ�RYHU]LFKW�YDQ�GHJURQGZDWHUVWDQGHQ�LV�ZHHUJHJHYHQ�RS�ELMODJH�,������������
'H�ILOWHUV�WHU�SODDWVH�YDQ�GH�KDQGERULQJHQ�HQ�GH�RQGLHSH�ILOWHUV�YDQ�GH�PHFKDQLVFKHERULQJHQ�]LMQ�JHSODDWVW�LQ�GH�ERYHQVWH�NOHL��HQ�YHHQODDJ��'H�GLHSH�ILOWHUV�YDQ�GH
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PHFKDQLVFKH�ERULQJHQ�]LMQ�JHSODDWVW�LQ�KHW�PDWLJ�VLOWLJH�]DQGSDNNHW�ERYHQ�LQ�KHW�HHUVWHZDWHUYRHUHQG�SDNNHW�'H�YDULDWLH�LQ�GH�KRRJWH�YDQ�GH�JURQGZDWHUVWDQGHQ�HQ�VWLMJKRRJWHQ�LV�UHGHOLMN�JURRW��'HJURQGZDWHUVWDQG�HQ�VWLMJKRRJWH�]DO�LQ�GH�WLMG�IOXFWXHUHQ��2P�PHHU�LQ]LFKW�WH�NULMJHQ�LQ�GHJURQGZDWHUVWDQGHQ�HQ��IOXFWXDWLHV�ZRUGW�JHDGYLVHHUG�GH�JHSODDWVWH�SHLOEXL]HQ�PHW�HHQIUHTXHQWLH�YDQ�FD����[�SHU�PDDQG�RS�WH�QHPHQ�
������ /DQJMDULJH�JURQGZDWHUVWDQG���VWLMJKRRJWHJHJHYHQV
7HU�YHULILFDWLH�YDQ�GH�JURQGZDWHUVWDQGHQ�HQ�VWLMJKRRJWHQ�LV�JHEUXLN�JHPDDNW�YDQ�GH*URQGZDWHUNDDUW�YDQ�1HGHUODQG�HQ�]LMQ�LQ�KHW�JURQGZDWHUDUFKLHI��',12��YDQ�1,7*�712ODQJMDULJH�SHLOEXLVJHJHYHQV�RSJHYUDDJG�YDQDI������WRW�KHGHQ��2S�GH�SURMHFWORFDWLHEHYLQGW�]LFK�JHHQ�SHLOEXLV�YDQ�1,7*�712��GXV�ZRUGW�GH�VLWXDWLH�JHDQDO\VHHUG�DDQ�GH�KDQGYDQ�GH�SHLOEXL]HQ�LQ�GH�RPWUHN��(HQ�RYHU]LFKW�YDQ�GH�SHLOEXLVORFDWLHV�LV�ZHHUJHJHYHQ�RSELMODJH�,�����������%��(HQ�VDPHQYDWWLQJ�YDQ�GH�YHUZDFKWH�PDDWJHYHQGH�KRJH��ODJH�HQJHPLGGHOGH�JURQGZDWHUVWDQG�RYHU�GH�ERYHQJHQRHPGH�PHHWSHULRGH�LV�ZHHUJHJHYHQ�LQ�GHRQGHUVWDDQGH�WDEHO��2SJHPHUNW�GLHQW�WH�ZRUGHQ�GDW�GH]H�ZDDUGHQ�]LMQ�DIJHOHLG�XLW�WLMG�VWLMJKRRJWHJUDILHNHQ��HQ�JHHQ�VWDWLVWLVFKH�DQDO\VH�EHWUHIIHQ��'H�WLMG�VWLMJKRRJWHJUDILHNHQ]LMQ�ZHHUJHJHYHQ�LQ�ELMODJH�,�����������$�W�P��&�
7DEHO�����3HLOEXLVJHJHYHQV�',12�1,7*�712 6WLMJKRRJWHQ�FD��LQ�P�W�R�Y��1$31U��3HLOEXLV $IVWDQG�HQULFKWLQJ�W�R�Y��GHORFDWLH�LQ�P

)LOWHUDIVWHOOLQJ�YDQ�WRWLQ�P�W�R�Y��1$3 +RJH *HPLGGHOGH /DJH
%������� ����� =2 ������������������H ZYS� ����� ����� �����/������� ����� =2 2QEHNHQG���� ��������� ��������� ���������%������� ����� = ������������������H ZYS� ����� ����� �����/������� ��� : 2QEHNHQG���� ��������� ��������� ���������3������� ����� 1 ���������������GHNODDJ� ����� ����� �����3������� ����� 1 ������������������H ZYS� ����� ����� ���������YHUZDFKW�ZRUGW�GDW�KHW�ILOWHU�LQ�GH�GHNODDJ�VWDDW�DIJHVWHOG�����GH]H�PHWLQJHQ�]LMQ�W�R�Y��09�
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2S�EDVLV�YDQ�GH�JURQGZDWHUVWDQGJHJHYHQV�NDQ�KHW�YROJHQGH�ZRUGHQ�RSJHPHUNW�x 9RRU�GLW�RQGHU]RHN�LV�PHW�QDPH�JHEUXLN�JHPDDNW�YDQ�GH�SHLOEXL]HQ�%�����HQ�3�����x 2S�EDVLV�YDQ�GH]H�ODQJMDULJH�SHLOEXLVJHJHYHQV�XLW�GH�RPJHYLQJ�HQ�GH*URQGZDWHUNDDUW�ZRUGW�YRRU�GH�VWLMJKRRJWH�LQ�KHW��H ZDWHUYRHUHQG�SDNNHW�XLWJHJDDQYDQ�FD��1$3�������P�HQ�1$3�������P�x 2S�GH�SURMHFWORFDWLH�ZRUGHQ�JHPLGGHOGH�VWLMJKRRJWHQ�YHUZDFKW�YDQ�FD��1$3�������PPHW�HHQ�MDDUOLMNVH�IOXFWXDWLH�YDQ�FD������P��9RRUJHVWHOG�ZRUGW�GH]H�ZDDUGHQ�WHYHULILsUHQ�GRRU�PHW�HHQ�UHJHOPDDW�GH�ORNDOH�SHLOEXL]HQ�ZDDU�WH�EOLMYHQ�QHPHQ�x 'H�VWURPLQJVULFKWLQJ�YRRU�KHW��H ZDWHUYRHUHQG�SDNNHW�LV�LQ�QRRUGHOLMNH�ULFKWLQJ�x (U�]LMQ�JHHQ�ODQJMDULJH�SHLOEXLVJHJHYHQV�YDQ�RQGLHSH�ILOWHUV�LQ�GH�GHNODDJ�EHVFKLNEDDU�9HUZDFKW�ZRUGW�GDW�GH�IUHDWLVFKH�JURQGZDWHUVWDQG�LQ�GH�KXLGLJH�VLWXDWLH�UHJHOPDWLJ�NDQVWLMJHQ�WRW�FD��1$3������P��'RRU�GH�DDQZH]LJKHLG�YDQ�VWRRUODJHQ�NXQQHQ�IUHDWLVFKHJURQGZDWHUVWDQGHQ�ORNDDO�VWHUN�DIZLMNHQ�x 2S�GH�SURMHFWORFDWLH�LV�HU�VSUDNH�YDQ�HHQ�NZHOVLWXDWLH��'H�PDWH�YDQ�NZHO�LV�DIKDQNHOLMNYDQ�GH�DFWXHOH�VWLMJKRRJWH�HQ�GH�K\GUDXOLVFKH�ZHHUVWDQG�YDQ�GH�GHNODDJ�NOHL��YHHQODJHQ���$OV�LQGLFDWLH�ZRUGW�WHU�SODDWVH�YDQ�GH�DDQJHWURIIHQ�]DQGLQVOXLWLQJ�DOVJHPLGGHOGH�XLWJHJDDQ�YDQ�FD������j���PP�GDJ��9RRU�GH�RYHULJH�ORFDWLHV�ZRUGWXLWJHJDDQ�YDQ�FD����PP�GDJ��,QGLHQ�QDXZNHXULJHU�LQ]LFKW�LQ�GH�NZHOLQWHQVLWHLW�ZHQVHOLMNLV�LV�YHULILFDWLH�YDQ�GH�YHUWLFDOH�GRRUODDWIDFWRU�YDQ�GH�YHUVFKLOOHQGH�ERGHPODJHQQRRG]DNHOLMN�
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��� 0$$,9(/'$$13$66,1*(1
,Q�GLW�KRRIGVWXN�ZRUGW�HHQ�YRRUVWHO�JHGDDQ�YRRU�GH�DDQOHJKRRJWH�YDQ�KHW�JHELHG��UHNHQLQJKRXGHQG�PHW�GH�K\GURORJLVFKH�HQ�JHRWHFKQLVFKH�DVSHFWHQ�
���� 8LWJDQJVSXQWHQ
'H�KXLGLJH�JHRK\GURORJLVFKH�VLWXDWLH�ZRUGW�DOV�YROJW�VDPHQJHYDW�x +HW�PDDLYHOGQLYHDX�RS�GH�SURMHFWORFDWLH�YDULHHUW�RYHUZHJHQG�YDQ�FD��1$3������P�WRWFD��1$3������P�x 2QGHU�GH�WRSODDJ�EHYLQGW�]LFK�HHQ�NOHL��HQ�YHHQSDNNHW�WRW�FD��1$3������j�������P�x 'H�JHZHQVWH�GURRJOHJJLQJ��YHUVFKLO�WXVVHQ�PDDLYHOG�HQ�RSHQ�ZDWHU��RS�KHW�WHUUHLQEHGUDDJW�FD������j�����P��]LH�YHUGHU�KRRIGVWXN����
���� *URQGSDUDPHWHUV
9RRU�GH�XLW�WH�YRHUHQ�]HWWLQJVDQDO\VHV�]LMQ�DDQ�GH�KDQG�YDQ�HHQ�LQWHUSUHWDWLH�YDQ�KHW�1(1�����WDEHO����RS�ORFDWLH�XLWJHYRHUG�JURQGRQGHU]RHN�HQ�RS�EDVLV�YDQ�HUYDULQJ�JURQGSDUDPHWHUV�RSJHVWHOG��'H�UHVXOWDWHQ�]LMQ�ZHHUJHJHYHQ�LQ�WDEHO���
7DEHO��� UHSUHVHQWDWLHYH�JURQGSDUDPHWHUV�VDPHQGUXNEDUH�ODJHQ*URQGVRRUW JG¶>N1�P�@ JQ¶>N1�P�@ &Y>P��MU�@ &S>�@ &¶S>�@ &V>�@ &¶V>�@

7RSODJHQ��ERXZYRRU ���� ���� ������ �� �� ��� ��9HHQ ���� ���� ������ �� � �� ��.OHL ���� ���� ������ �� �� ��� ��%DVLVYHHQ ���� ���� ������ �� ��� ��� ��
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���� :HUNZLM]H�EHUHNHQLQJHQ
7HQ�DDQ]LHQ�YDQ�GH�EHUHNHQLQJHQ�ZRUGHQ�GH�YROJHQGH�VWDSSHQ�GRRUORSHQ����� 6HOHFWLH�PDDWJHYHQGH�SURILHOHQ��RYHU�GH�VRQGHULQJHQ�HQ�ERULQJHQ�JHQRPHQ���� 8LWYRHUHQ�]HWWLQJVEHUHNHQLQJHQ�
'H�EHUHNHQLQJHQ�ZRUGHQ�XLWJHYRHUG�PHW�KHW�SURJUDPPD�0VHWWOH�YHUVLH�����XLW�GH�0�VHULHYDQ�*HRGHOIW��+LHUELM�YLQGW�GH�LQYRHU�YDQ�GH�JHRPHWULH�JUDILVFK�SODDWV��HYHQDOV�GH�JURRWWHHQ�SRVLWLH�YDQ�GH�EHODVWLQJHQ��ZDDUQD�KHW�SURJUDPPD�SHU�YHUWLFDDO�GH�WLMG�]HWWLQJVOLMQEHSDDOW�
���� 2SKRJLQJ
'H�WH�UHDOLVHUHQ�WHUUHLQRSKRJLQJ�LV�DIJHOHLG�XLW�GH�K\GURORJLVFKH�DQDO\VH��2S�EDVLV�YDQ�GHYRRU�KHW�JHELHG�RSJHJHYHQ�VWUHHIZDWHUSHLOHQ�HQ�GH�GURRJOHJJLQJ�ZRUGW�HHQ�QHWWRRSKRJLQJ�DDQJHQRPHQ�WRW�1$3������j������P��XLWJDDQGH�YDQ�GH�YROJHQGH���VFHQDULR¶V����� YRRUEHODVWLQJVWLMG�����GDJHQ��UHVW]HWWLQJHQ������P�HQ������P���� YRRUEHODVWLQJVWLMG�����GDJHQ��UHVW]HWWLQJHQ������P�HQ������P�LQFO��YHUWLFDOH�GUDLQDJH���� YRRUEHODVWLQJVWLMG�����GDJHQ��UHVW]HWWLQJHQ������P�HQ������P�LQFO��YHUWLFDOH�GUDLQDJH�
8LW�KHW�YRRU�GLW�SURMHFW�XLWJHYRHUGH�JURQGRQGHU]RHN�EOLMNW�HHQ�YDULDEHOH�JURQGVODJ��*OREDDOJH]LHQ�LV�HU�VSUDNH�YDQ�WZHH�VRRUWHQ�KRRIGRSERXZ��%LM�KHW�HHUVWH�W\SH�LV�VSUDNH�YDQVDPHQGUXNEDUH�ODJHQ�YDQDI�PDDLYHOG�WRW�DDQ�GH�ERYHQ]LMGH�YDQ�KHW�GLHSH�]DQGSDNNHW�RSFD��1$3������P�j�������P��%LM�KHW�WZHHGH�W\SH�LV�VSUDNH�YDQ�]DQGLJH�VWURRPJHXOHQ��HQUXJJHQ�ZHONH�DDQYDQJHQ�RS�HHQ�GLHSWH�YDQ�1$3������P�j������P�
9RRU�GH�EHUHNHQLQJHQ�]LMQ�GH�YROJHQGH�W\SHQ�JURQGVODJ�JHKDQWHHUG��$� VDPHQGUXNEDDU�SDNNHW�YDQ�1$3������P�WRW�1$3������P%� VDPHQGUXNEDDU�SDNNHW�YDQ�1$3������P�WRW�1$3�������P&� VDPHQGUXNEDDU�SDNNHW�YDQ�1$3������P�WRW�1$3�������P'� NOHL�HQ�YHHQODJHQ�PHW�VWURRPJHXOHQ�YDQDI�1$3������P�j������P��GLNWH�YDULDEHO�



2SGU�� �,��������%O]������� ��

8LW�KHW�YRRU�GLW�RQGHU]RHN�XLWJHYRHUGH�JURQGRQGHU]RHN�EOLMNW�GDW����YDQ�GH����XLWJHYRHUGHVRQGHULQJHQ�EHKRRUW�WRW�JURQGVODJ�W\SH�$��FD���������*URQGVODJ�W\SH�%�LV�ELM������YDQ�GHVRQGHULQJHQ�DDQJHWURIIHQ����VWXNV���WHUZLMO�JURQGVODJ�W\SH�&�VOHFKWV�LQ���JHYDO��'.0�����LVDDQJHWURIIHQ��'H�RYHULJH�VRQGHULQJHQ����VWXNV��������EHKRUHQ�WRW�JURQGVODJ�W\SH�'�,Q�ELMODJH�,�������������ZRUGW�JOREDDO�DDQJHJHYHQ�ZDDU�GH�JHQRHPGH�ERGHPSURILHOHQDDQJHWURIIHQ�ZRUGHQ�
8LW�GH�KRRJWHPHWLQJ�EOLMNW��GDW�GH�PDDLYHOGKRRJWHV�WHU�SODDWVH�YDQ�GH�VWURRPJHXOHQ�LHWVKRJHU�]LMQ��'LW�NDQ�ZRUGHQ�YHUNODDUG�RPGDW�KHW�RPOLJJHQGH�WHUUHLQ�WLMGHQ�SHULRGHQ�YDQUHODWLHI�ODJH�JURQGZDWHUVWDQG�PHHU�NOLQN�KHHIW�GRRUJHPDDNW�DOV�GH�VWURRPJHXO�]HOI��9RRUGH�EHUHNHQLQJHQ�LV�XLWJHJDDQ�YDQ�HHQ�XQLIRUP�DDQYDQJVQLYHDX�YDQ�1$3������P�
(U�]LMQ�QRJ�JHHQ�YHUGHUH�SODQQHQ�EHVFKLNEDDU��9RRU�KHW�WRHNRPVWLJ�PDDLYHOGQLYHDX�ZRUGWXLWJHJDDQ�YDQ�HHQ�RQWZHUS�PDDLYHOGKRRJWH�WXVVHQ�1$3������HQ������P��'H]H�KRRJWH�VOXLWJRHG�DDQ�ELM�KHW�KXLGLJH�ZHJQLYHDX�YRRU�KHW�]XLGHOLMN�GHHO�YDQ�KHW�WHUUHLQ��,Q�GH�KXLGLJHVLWXDWLH�NRPHQ�LQ�KHW�QRRUGHOLMN�GHHO�ODJHUH�ZHJQLYHDXV�YRRU��]LH�YHUGHU�SDUDJUDDI������9RRUDOVQRJ�ZRUGW�XLWJHJDDQ�YDQ�HHQ�PD[LPDOH�UHVW]HWWLQJ�YDQ�����P�YRRU�GH�RSHQEDUHWHUUHLQHQ�HQ�����P�YRRU�GH�ERXZNDYHOV�
'H�RSKRJLQJ�ZRUGW�PHW�]DQG�PHW�HHQ�VRRUWHOLMN�JHZLFKW�YDQ�������N1�P� �GURRJ�QDW�XLWJHYRHUG��,QGLHQ�YHUVQHOGH�FRQVROLGDWLH�LQ�GH�YRUP�YDQ�YHUWLFDOH�VWULSGUDLQV�RI�KRUL]RQWDOHGLHSGUDLQDJH�QRRG]DNHOLMN�EOLMNW�WH�]LMQ��ZRUGW�JHVWHOG�GDW�GH�VWULSGUDLQV�WHU�YRRUNRPLQJ�YDQNRUWVOXLWLQJ�PHW�KHW�ZDWHUYRHUHQGH�SDNNHW�QLHW�WRW�LQ�KHW�SOHLVWRFHQH�]DQG�RI�GH�ORNDDODDQZH]LJH�VWURRPUXJJHQ�PRJHQ�ZRUGHQ�GRRUJH]HW��*H]LHQ�GH�WHU�SODDWVH�JHFRQVWDWHHUGHNZHOVLWXDWLH�GLHQW�QDXZJH]HW�DDQ�GH]H�HLV�WH�ZRUGHQ�YROGDDQ�
9RRUORSLJ�LV�GDDU�ZDDU�VWURRPJHXOHQ�RQWEUHNHQ�YRRU�GH�VWULSGUDLQV�HHQ�PD[LPDOH�GLHSWHYDQ�1$3������P�j������P�DDQJHKRXGHQ��7HU�SODDWVH�YDQ�GH�]DQGLJH�VWURRPUXJJHQ�LV�GHLQVWDOODWLH�YDQ�VWULSGULDQV��YDQZHJH�GH�EHSHUNWH�GLNWH�YDQ�GH�VDPHQGUXNEDUH�ODJHQ��QLHW]LQYRO�
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8LWJDQJVSXQW�YRRU�GH�EHUHNHQLQJHQ�YRUPW�GH�WUDGLWLRQHOH�RSKRJLQJ��ZDDUELM�JHHQ]HWWLQJVYHUVQHOOHQGH�PDDWUHJHOHQ�WRHJHSDVW�ZRUGHQ��HQ�ZDDU�JHHQ�RYHUKRRJWH�ZRUGWDDQJHEUDFKW��'LW�VFHQDULR�OHYHUW�DOV�UHVXOWDDW�GH�EHQRGLJGH�GLNWHV�DDQ�WH�EUHQJHQRSKRRJPDWHULDDO��ZDDULQ�DDQ�GH�HHUGHU�JHIRUPXOHHUGH�HLVHQ�P�E�W��PLQLPDOHPDDLYHOGQLYHDXV�ZRUGW�YROGDDQ��2S�EDVLV�YDQ�GH]H�RSKRRJGLNWHV�ZRUGW�YHUYROJHQV�GRRUYHUUHNHQLQJ�YDQ�YHUWLFDOH�GUDLQDJH�HQ�RI�RYHUKRRJWH�QDJHJDDQ�RS�ZHONH�ZLM]H�ELQQHQ�HHQUHDOLVWLVFKH�YRRUEHODVWLQJVWLMG�DDQ�GH�UHVW]HWWLQJVHLVHQ�ZRUGW�YROGDDQ�
9yyU�RSKRJHQ�GLHQHQ�ELM�WRHSDVVLQJ�YDQ�YHUWLFDOH�VWULSGUDLQV�KRUL]RQWDOH�GUDLQV�RYHU�KHWWHUUHLQ�WH�ZRUGHQ�XLWJHOHJG��PHW�HHQ�RQGHUOLQJH�KDUW�RS�KDUW�DIVWDQG�YDQ�FD�����P�RPHQHU]LMGV�KHW�ZDWHU�YDQ�KHW�WHUUHLQ�DI�WH�YRHUHQ��DQGHU]LMGV�RP�GH�ERYHQVWH�VODSSH�ODDJYROGRHQGH�WH�GUDLQHUHQ�
,Q�GLW�RULsQWHUHQG�DGYLHV�LV�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�HYHQWXHOH�NDEHOV��HQ�RI�OHLGLQJHQGLH�WHQ�JHYROJH�YDQ�WHUUHLQ]HWWLQJ�]RXGHQ�NXQQHQ�ZRUGHQ�EHVFKDGLJG��'RRU�GH�JHPHHQWHGLHQW�WH�ZRUGHQ�JHwQYHQWDULVHHUG�RI�JHQRHPG�DVSHFW�]LFK�LQ�RQGHUKDYLJ�JHYDO�YRRUGRHW�
���� 7KHRUHWLVFKH�DFKWHUJURQG�]HWWLQJVEHUHNHQLQJ
������ =HWWLQJVSURFHV
'RRU�KHW�DDQEUHQJHQ�YDQ�RSKRJLQJHQ�]DO�HHQ�]HWWLQJVSURFHV�RS�JDQJ�ZRUGHQ�JHEUDFKW�'H�]HWWLQJHQ�ZRUGHQ�YHURRU]DDNW�GRRU�YHUKRJLQJHQ�YDQ�GH�NRUUHOVSDQQLQJHQ��'H]HNRUUHOVSDQQLQJHQ�ZRUGHQ�EHwQYORHG�GRRU�KHW�DDQEUHQJHQ�RI�ZHJKDOHQ�YDQ�RSKRJLQJHQ�HQYHUDQGHULQJHQ�LQ�GH�JURQGZDWHUVWDQGHQ��'H�]HWWLQJHQ�WUHGHQ�WLMGVDIKDQNHOLMN�RS��(QHU]LMGVLV�VSUDNH�YDQ�KHW�XLWGULMYHQ�YDQ�ZDWHU��FRQVROLGDWLH�JHGXUHQGH�GH�K\GURG\QDPLVFKHSHULRGH���DQGHU]LMGV�WUHHGW�NUXLS�RS��RRN�VHFXQGDLUH�]DNNLQJ�JHQRHPG���'H�EHUHNHQGH]HWWLQJHQ�EHWUHIIHQ�WKHRUHWLVFKH�HLQG]HWWLQJHQ�HQ�]XOOHQ�SDV�QD�HHQ�SHULRGH�YDQ�FD�����MDDUZRUGHQ�EHUHLNW��+HW�]HWWLQJVSURFHV�JHGXUHQGH�GH�FRQVROLGDWLHIDVH�NDQ�LQ�KHW�DOJHPHHQZRUGHQ�YHUVQHOG�GRRU�KHW�DDQEUHQJHQ�YDQ�GUDLQV�LQ�GH�VDPHQGUXNEDUH�ODJHQ�HQ�KHWHYHQWXHHO�DDQEUHQJHQ�YDQ�HHQ�WLMGHOLMNH�YRRUEHODVWLQJ��RYHUKRRJWH��
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'H�]HWWLQJHQ�]LMQ�EHUHNHQG�PHW�GH�JHFRPELQHHUGH�IRUPXOH�YDQ�7HU]DJKL�%XLVPDQ��ZHONHOXLGW��

ZDDULQ� �]  �VDPHQGUXNNLQJ�LQ�PK  �ODDJGLNWH�LQ�P&S  �SULPDLUH�VDPHQGUXNNLQJFRsIILFLsQW�&V  �VHFXQGDLUH�VDPHQGUXNNLQJFRsIILFLsQW�W  �WLMG�LQ�GDJHQ��YRRU����MDDU��ORJ�W� �FLUFD���V
Y�]  �RRUVSURQNHOLMNH�YHUWLFDOH�NRUUHOVSDQQLQJ�LQ�N1�Pð�'V
Y�]  �YHUWLFDOH�NRUUHOVSDQQLQJVYHUKRJLQJ�LQ�N1�Pð
%LM�GH�DQDO\VHV�LV�UHNHQLQJ�JHKRXGHQ�PHW�KHW�RQGHU�ZDWHU�]DNNHQ�YDQ�GH�JURQGODJHQ�ZDDUGRRU�KHW�HIIHFWLHI�JHZLFKW�YDQ�GH�RSKRJLQJ�YHUPLQGHUW��'H�EHUHNHQLQJHQ�JHYHQ�KHWYHUORRS�YDQ�GH�]HWWLQJ�LQ�GH�WLMG�HQ�GH�]RJHQDDPGH�HLQG]HWWLQJHQ��GDW�ZLO�]HJJHQ�GH]HWWLQJHQ�GLH�RYHU�HHQ�SHULRGH�YDQ�FD�����MDDU�RSWUHGHQ��'H�RQQDXZNHXULJKHLG�YDQ�GHEHUHNHQLQJHQ�EHGUDDJW�FLUFD������
������ 7LMGVDIKDQNHOLMNKHLG
+HW�RSWUHGHQ�YDQ�GH�]HWWLQJHQ�LV�HHQ�WLMGVDIKDQNHOLMN�SURFHV��,Q�HHUVWH�LQVWDQWLH�]DO�HHQRSKRJLQJ�HHQ�ZDWHURYHUVSDQQLQJ�YHURRU]DNHQ�LQ�GH�VDPHQGUXNEDUH�ODJHQ��+HW�KLHUGRRURQWVWDQH�SRWHQWLDDOYHUVFKLO�JHHIW�HHQ�JURQGZDWHUVWURPLQJ��ZDDUGRRU�GH�ZDWHURYHUVSDQQLQJJHOHLGHOLMN�DIQHHPW�HQ�GH�NRUUHOVSDQQLQJ�WRHQHHPW��KHWJHHQ�]HWWLQJ�YHURRU]DDNW��'HWLMGVGXXU�YDQ�GLW�SURFHV�ZRUGW�GH�K\GURG\QDPLVFKH�SHULRGH�JHQRHPG��'H�OHQJWH�YDQ�GH]HSHULRGH��WH��LV�DIKDQNHOLMN�YDQ�GH�ODDJGLNWH��GH�GRRUODWHQGKHLG�YDQ�GH�VDPHQGUXNEDUH�ODJHQHQ�GH�DIVWURPLQJVPRJHOLMNKHGHQ�YDQ�KHW�XLW�WH�SHUVHQ�ZDWHU��'H�K\GURG\QDPLVFKH�SHULRGHLV�PHW�GH�YROJHQGH�IRUPXOH�EHUHNHQG�
W  7 �D K �&H

�
Y

� �
ZDDULQ� WH  �K\GURG\QDPLVFKH�SHULRGH�LQ�MDUHQK  �ODDJGLNWH�VDPHQGUXNEDDU�SDNNHW�LQ�P&Y �FRQVROLGDWLHFRsIILFLsQW�LQ�Pð�MDDU7  �WLMGIDFWRU��SUDNWLVFK�HLQGH�YDQ�GH�FRQVROLGDWLH�ELM�7 �D  �FRQVWDQWH��ELM�WZHH]LMGLJH�DIVWURPLQJ�D �����ELM�HHQ]LMGLJH�DIVWURPLQJ�D �

]  K� �& � W& � � � �S 6
Y�]� Y�]�
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+HW�YHUEDQG�WXVVHQ�GH�FRQVROLGDWLHJUDDG�8�HQ�GH�WLMGIDFWRU�7�LV�EHQDGHUG�YROJHQV�
����

� ������� 77 W8 Y �'
ZDDULQ� 8Y�'W�  FRQVROLGDWLHJUDDG�QD�WLMGVGXXU�'W�ELM�DOOHHQ�YHUWLFDOH�DIVWURPLQJ����
'H�]HWWLQJ�GLH�LQ�GH�K\GURG\QDPLVFKH�SHULRGH�RSWUHHGW��EHVWDDW�GHHOV�XLW�SULPDLUH�HQ�GHHOVXLW�VHFXQGDLUH�]HWWLQJ��1D�KHW�YHUVWULMNHQ�YDQ�GH�K\GURG\QDPLVFKH�SHULRGH�WUHGHQ�DOOHHQQRJ�VHFXQGDLUH�]HWWLQJHQ�RS��,Q�JHYDO�YDQ�HHQ�GLN�SDNNHW�VODSSH�ODJHQ�EHSDDOW�GH�OHQJWHYDQ�GH�K\GURG\QDPLVFKH�SHULRGH�LQ�EHODQJULMNH�PDWH�GH�JURRWWH�YDQ�GH�UHVW]HWWLQJHQ�QD�LQJHEUXLNQDPH�
2S�EDVLV�YDQ�KHW�EHVFKLNEDUH�JURQGRQGHU]RHN�LV�GH�PD[LPDOH�K\GURG\QDPLVFKH�SHULRGHLQ�RQGHUKDYLJ�SURMHFW�LQJHVFKDW�RS������j������GDJHQ��'RRU�WRHSDVVLQJ�YDQ�YHUWLFDOHGUDLQDJH�PHW�HHQ�K�R�K��DIVWDQG�YDQ�����P��GULHKRHNVVWUDPLHQ��ZRUGW�GH�K\GURG\QDPLVFKHSHULRGH�YHUNRUW�WRW�FD������GDJHQ�
'H�LQ�KRRIGVWXN���EHUHNHQGH�]HWWLQJHQ�KHEEHQ�EHWUHNNLQJ�RS�HHQ�SHULRGH�YDQ�FD�����MDDU�+HW�DDQGHHO�YDQ�GH�SULPDLUH�]HWWLQJ�LQ�GH�WRWDOH�]HWWLQJ�ZRUGW�JHVFKDW�RS������
'H�EHUHNHQLQJVUHVXOWDWHQ�]LMQ�DOV�YRRUEHHOG�JHSUHVHQWHHUG�RS�GH�ELMODJHQ,����������$�HQ���%��,Q�GH�ELMODJH�,������������LV�HHQ�YRRUEHHOG�WRHJHYRHJG�YDQ�GH�WLMG�]HWWLQJVOLMQ�WHQ�JHYROJH�YDQ�GH�YRRUEHODVWLQJ�
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���� 5HVXOWDWHQ�]HWWLQJVEHUHNHQLQJHQ
,Q�WDEHO���HQ���]LMQ�GH�UHVXOWDWHQ�YDQ�GH�XLWJHYRHUGH�]HWWLQJVEHUHNHQLQJHQ�JHSUHVHQWHHUG�
7DEHO����5HVXOWDWHQ�]HWWLQJVEHUHNHQLQJHQ��UHVW]HWWLQJ������P6FHQDULR 1HWWR�RSKRJLQJWRW����P��1$3 %RGHP�RSERXZ %UXWR�RSKRJLQJWRW����P��1$3 2YHU�KRRJWHLQ�P

'LHSWHVWULSGUDLQV�LQP�1$3
'XXU�YRRU�EHODVWLQJLQ�PDDQGHQ$ ��� ��� �% ��� ��� �& ��� ��� �

����
' �� ��j���� WRW���� �$ ��� ��� �% ��� ��� �& ��� ��� �

�

����
' �� ��j���� WRW���� �

��

$ ��� ��� ����% ��� ��� ����& ��� ��� ����
����

' �� ��j���� WRW���� ;$ ��� ��� ����% ��� ��� ����& ��� ��� ����

�

����
' �� ��j���� WRW���� ;

��

$ ��� ��� ����% ��� ��� ����& ��� ��� ����
����

' �� ��j���� WRW���� ;$ ��� ��� ����% ��� ��� ����& ��� ��� ����

�

����
' �� ��j���� WRW���� ;

�
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7DEHO����5HVXOWDWHQ�]HWWLQJVEHUHNHQLQJHQ��UHVW]HWWLQJ������P6FHQDULR 1HWWR�RSKRJLQJWRW����P��1$3 %RGHP�RSERXZ %UXWR�RSKRJLQJWRW����P��1$3 2YHU�KRRJWHLQ�P
'LHSWHVWULSGUDLQVLQ�P�1$3

'XXU�YRRU�EHODVWLQJLQ�PDDQGHQ$ ��� ��� �% ��� ��� �& ��� ��� �
����

' �� ��j���� WRW���� �$ ��� ��� �% ��� ��� �& ��� ��� �

�

����
' �� ��j���� WRW���� �

��

$ ��� ��� ����% ��� ��� ����& ��� ��� ����
����

' �� ��j���� WRW���� ;$ ��� ��� ����% ��� ��� ����& ��� ��� ����

�

����
' �� ��j���� WRW���� ;

��

$ ��� ��� ����% ��� ��� ����& ��� ��� ����
����

' �� ��j���� WRW���� ;$ ��� ��� ����% ��� ��� ����& ��� ��� ����

�

����
' �� ��j���� WRW���� ;

�

8LWJDQJVSXQW�ELM�GH�LQ�WDEHO���JHSUHVHQWHHUGH�EHUHNHQLQJVUHVXOWDWHQ�LV�HHQ�EHJLQKRRJWHYDQ�KHW�PDDLYHOG�QD�HJDOLVHUHQ�HQ�KHW�YHUZLMGHUHQ�YDQ�WRSODJHQ�YDQ�FD��1$3������P�
2S�EDVLV�YDQ�GH�LQ�WDEHO���JHSUHVHQWHHUGH�UHVXOWDWHQ�NDQ�GH�IHLWHOLMNH�RSKRRJVWUDWHJLHZRUGHQ�DIJHOHLG��9RRU�KHW�VWUHHISHLO�QD�YRRUEHODVWHQ��QHWWR�RSKRJLQJ�WRW����P��1$3��GLHQWHHQ�]DQGOLFKDDP�WRW�KHW�QLYHDX�YDQ�GH�EUXWR�RSKRJLQJ��LQ�1$3��DDQJHEUDFKW�WH�ZRUGHQ�'DDU�ZDDU�RYHUKRRJWH�WRHJHSDVW�ZRUGW�GLHQW�GH]H�ZDDUGH�ELM�GH�EUXWR�RSKRJLQJRSJHWHOG�WH�ZRUGHQ�
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%LM�GH�EHUHNHQLQJ�YDQ�GH�EHQRGLJGH�YRRUEHODVWLQJVWLMG�LV�XLWJHJDDQ�YDQ�JRHG�ZHUNHQGHYHUWLFDOH�GUDLQDJH��*H]LHQ�GH�JURWH�LQLWLsOH�]HWWLQJHQ�LV�KHW�PRJHOLMN�GDW�GH�HIILFLsQWLH�YDQGH�YHUWLFDOH�GUDLQDJH�DIQHHPW�GRRU�ELMYRRUEHHOG�KHW�NQLNNHQ�YDQ�GH�VWULSGUDLQV�
���� :HUNZLM]H�DOJHPHHQ
,Q�KHW�DOJHPHHQ�ZRUGHQ�ELM�KHW�ERXZULMS�PDNHQ�YDQ�GHUJHOLMNH�WHUUHLQHQ�GH�YROJHQGHZHUN]DDPKHGHQ�YRRU]LHQ��� 9HUZLMGHUHQ�YDQ�GH�WRSODDJ�HQ�HJDOLVHUHQ�RQGHUJURQG�RS�HHQ�QLYHDX�YDQ�1$3������P�� 'HPSHQ�YDQ�GH�VORWHQ�ELQQHQ�KHW�JHELHG�PHW�JHELHGVHLJHQ�JURQG��NOHL��RI�OLFKWRSYXOPDWHULDDO�]RDOV�ELMYRRUEHHOG�NHWHO]DQG�� +HW�JUDYHQ�YDQ�HHQ�VORRW�]RQGHU�HLQGSURILOHULQJ�HQ�KHW�DDQEUHQJHQ�YDQ�GXLNHUV�YRRU�GHEHUHLNEDDUKHLG�YDQ�GH�JHELHGHQ��]LH�KRRIGVWXN����� $DQEUHQJHQ�KRUL]RQWDOH�GUDLQDJH�YRRU�GH�DIZDWHULQJ�YDQ�GH�RSKRRJODDJ�WLMGHQV�GH]HWWLQJVSHULRGH�� 2SKRJHQ�PHW�JRHG�GRRUODWHQG�]DQG�WRW�HHQ�QLYHDX�YDQ�FD��1$3������P��ZDDUELM�HHQYROGRHQGH�GLNNH�ZHUNYORHU�YRRU�KHW�DDQEUHQJHQ�YDQ�YHUWLFDOH�GUDLQDJH�ZRUGWJHUHDOLVHHUG��+LHUELM�GLHQW�H[WUD�]RUJ�EHWUDFKW�WH�ZRUGHQ�ELM�RSKRJLQJ�WHU�SODDWVH�YDQJHGHPSWH�ZDWHUJDQJHQ�� $DQEUHQJHQ�YDQ�YHUWLFDOH�GUDLQDJH�� 9HUGHU�RSKRJHQ�
8LW�KHW�JURQGRQGHU]RHN�EOLMNW�GDW�GH�WRSODJHQ�EHVWDDQ�XLW�NOHL��ZHONH�ORNDDO�DOV�OLFKW�KXPHXVWRW�KXPHXV�JHFODVVLILFHHUG�LV��'H�KXPHX]H�NOHL�LV�YRRU�WRHSDVVLQJ�DOV�WRHNRPVWLJH�GHNODDJQLHW�JHVFKLNW�
*H]LHQ�GH�KRRJWH�YDQ�GH�YRRUEHODVWLQJ�VSHOHQ�VWDELOLWHLWVHIIHFWHQ�HHQ�EHODQJULMNH�URO��RRNZDQQHHU�JHNR]HQ�ZRUGW�YRRU�HHQ�YROGRHQGH�IODXZ�WDOXG��������'H�YRRUEHODVWLQJ�NDQ�QLHW�LQ��NHHU�DDQJHEUDFKW�ZRUGHQ��'H�PD[LPDOH�RSKRJLQJ�SHU�RSKRRJVODJ�DOVPHGH�GH�WLMGVGXXUWXVVHQ�GH�YHUVFKLOOHQGH�RSKRRJVODJHQ�GLHQW�LQ�HHQ�JHGHWDLOOHHUG�XLWYRHULQJVSODQ�HQPRQLWRULQJVSODQ�RPVFKUHYHQ�WH�ZRUGHQ��'HVJHZHQVW�NDQ�)XJUR�GLW�RS�EDVLV�YDQ�HHQJHGHWDLOOHHUG�LQULFKWLQJVSODQ�YRRU�X�YHU]RUJHQ�
,Q�GLW�XLWYRHULQJVSODQ�GLHQW�WHYHQV�H[WUD�DDQGDFKW�EHVWHHG�WH�ZRUGHQ�DDQVWDELOLWHLWVDVSHFWHQ�WHU�KRRJWH�YDQ�JHGHPSWH�ZDWHUJDQJHQ��2RN�NDQ�LQ�HHQ�XLWYRHULQJVSDQDVSHFWHQ�ZRUGHQ�EHVFKRXZG�]RDOV�GH�LQYORHG�YDQ�RSKRJLQJHQ�RS�GH�EHVWDDQGHRQGHUJURQGVH�LQIUDVWUXFWXXU�HQ�EHERXZLQJ�
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1D�GH�]HWWLQJVSHULRGH�]DO�ZRUGHQ�DDQJHYDQJHQ�PHW�KHW�ERXZULMS�PDNHQ�YDQ�KHW�WHUUHLQ�ZDDUELM�GUDLQDJH��ULROHULQJ�HQ�ERXZZHJHQ�]XOOHQ�ZRUGHQ�DDQJHOHJG��2S�EDVLV�YDQ�HHQVWHGHERXZNXQGLJ�LQULFKWLQJVSODQ�NDQ�GRRU�)XJUR�YRRUDIJDDQG�DDQ�GH]H�XLWYRHULQJ�HHQZDWHUKXLVKRXGLQJVSODQ��ULRROSODQ�HQ�HHQ�ERXZULMSPDDN�EHVWHN�YRRU]LHQ�YDQ�HHQJURQGEDODQV�ZRUGHQ�XLWJHZHUNW�
:DW�EHWUHIW�KRUL]RQWDOH�YHUSODDWVLQJHQ�LV�JOREDDO�WH�VWHOOHQ�GDW�GH�JURRWWH�YDQ�GH�YHUWLFDOH]HWWLQJ�]LFK�LQ�KRUL]RQWDOH�ULFKWLQJ�DOV�KRUL]RQWDOH�YHUSODDWVLQJ�JHGUDDJW��'DW�ZLO�]HJJHQ�GDWHHQ�YHUSODDWVLQJ�YDQ�PD[LPDDO�FD����PHWHU�LV�WH�YHUZDFKWHQ�DDQ�GH�WHHQ�YDQ�GH�RSKRJLQJ�PDDU�GDW�GH]H�YHUSODDWVLQJHQ�RYHU�HHQ�DIVWDQG�YDQ�FLUFD����PHWHU���LV�GH�GLNWH�YDQ�KHWWRWDOH�SDNNHW�VODSSH�ODJHQ�ZDDUXLW�GH�]HWWLQJHQ�NRPHQ��UHGXFHUHQ�WRW�QXO��'LW�JHOGWHYHQHHQV�YRRU�GH�YHUWLFDOH�YHUSODDWVLQJHQ��GH]H�UHGXFHUHQ�HYHQHHQV�WRW�QXO�ELM�HHQ�DIVWDQG�YDQ�FLUFD����PHWHU�YDQDI�GH�RSKRJLQJ��'DDU�ZDDU�GH�RSKRJLQJ�QDDVW�WH�KDQGKDYHQZDWHUJDQJHQ�DDQJHEUDFKW�ZRUGW�GLHQW�GXV�UHNHQLQJ�JHKRXGHQ�PHW�HHQ�YHUQDXZLQJ�RIYROOHGLJ�GLFKWVFKXLYHQ�YDQ�KHW�GRRUVWURRPSURILHO�
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��� 217:$7(5,1*
'H�UHVXOWDWHQ�YDQ�KHW�JHRK\GURORJLVFK�RQGHU]RHN�ZRUGHQ�LQ�KRRIGVWXN���RPVFKUHYHQ�+LHUQD�]DO�ZRUGHQ�LQJHJDDQ�RS�GH�RQWZDWHULQJ�YDQ�KHW�SURMHFWJHELHG�
���� 2QWZDWHULQJVFULWHULD
%LM�GH�KHULQULFKWLQJ�YDQ�KHW�JHELHG�ZRUGHQ�GH�YROJHQGH�RQWZDWHULQJVFULWHULD�HQ�DOJHPHQHRQWZHUSUDQGYRRUZDDUGHQ�DDQJHKRXGHQ�x 1RRG]DNHOLMNH�RQWZDWHULQJVGLHSWH�YRRU�VWHGHOLMN�JHELHG�EHGUDDJW�����j�����P�DIKDQNHOLMN�YDQ�GH�LQULFKWLQJ��]LH�WRHOLFKWLQJ�KLHUQD��x 2S�EDVLV�YDQ�GH�]HWWLQJVEHUHNHQLQJHQ�ZRUGW�HHQ�JRHG�GRRUODWHQG�]DQGSDNNHW�YDQFD������j�����P�DDQJHQRPHQ�x 'H�GHNNLQJ�RS�HHQ��+:$�ULROHULQJ�EHGUDDJW�PLQLPDDO�����j�����P�x %LM�HHQ�PDWLJ�LQWHQVLHI�ZDWHUV\VWHHP�ZDDUELM�GH�+:$�ULROHULQJ�RQGHU�YULMYHUYDO�ORRVW�RSGH�ZDWHUJDQJHQ�ZRUGW�LQ�KHW�DOJHPHHQ�HHQ�GURRJOHJJLQJ��YHUVFKLO�RSHQ�ZDWHUSHLO�HQPDDLYHOGQLYHDX��YDULsUHQG�YDQ�FD������j�����P�DDQJHKRXGHQ�
9RRU�VWHGHOLMNH�JHELHGHQ�ZRUGHQ�YHHODO�GH�YROJHQGH�RQWZDWHULQJVQRUPHQ�JHKDQWHHUG�x 'H�RQWZDWHULQJVGLHSWH�YRRU�GH�SULPDLUH�ZHJHQ�EHGUDDJW�WHQPLQVWH�FD��09������P�x 'H�RQWZDWHULQJVGLHSWH�YRRU�GH�VHFXQGDLUH�ZHJHQ�EHGUDDJW�WHQPLQVWH�FD��09������P�x 'H�RQWZDWHULQJVGLHSWH�YRRU�GH�SODQWVRHQHQ�YDULHHUW�DIKDQNHOLMN�YDQ�KHW�W\SH�EHJURHLLQJYDQ�FD��09������WRW������P�x 9RRU�NDEHOV�HQ�OHLGLQJHQ�YDULHHUW�GH�RQWZDWHULQJVHLV�DIKDQNHOLMN�YDQ�KHW�W\SH�YDQFD��09������WRW������P�
6WUXFWXUHHO��WH��KRJH�JURQGZDWHUVWDQGHQ�NXQQHQ�OHLGHQ�WRW�VFKDGH�DDQ�YHUKDUGLQJHQ�HQSODQWVRHQHQ�HQ�WRW�ZDWHURYHUODVW�LQ�ZRQLQJHQ��NUXLSUXLPWHQ���0HW�QDPH�GRRU�VWDJQHUHQGUHJHQZDWHU�RS�VOHFKW�GRRUODWHQGH�ERGHPODJHQ�NXQQHQ�IUHDWLVFKH�JURQGZDWHUVWDQGHQGHUPDWH�KRRJ�VWLMJHQ�GDW�ZDWHURYHUODVW�NDQ�RQWVWDDQ�
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$QDO\VH�QRRG]DDN�YRRU�RQWZDWHULQJ8LWJDDQGH�YDQ�KHW�WRHNRPVWLJH�]RPHU��HQ�ZLQWHUSHLO�YDQ�UHVSHFWLHYHOLMN�FD��1$3�������PHQ�FD��1$3�������P�HHQ�GURRJOHJJLQJ�YDQ�KHW�WRHNRPVWLJH�WHUUHLQ�YDQ�FD������j�����P�]DOKHW�KXLGLJH�PDDLYHOGQLYHDX�RSJHKRRJG�PRHWHQ�ZRUGHQ�PHW�JRHGGRRUODWHQG�]DQG�WRWFD��1$3������j������P��,Q�SDUDJUDDI�����]LMQ�GH�EUXWR�RSKRJLQJHQ�ZHHUJHJHYHQ��9RRU�GHDIYRHU�YDQ�JHwQILOWUHHUG�UHJHQZDWHU�HQ�NZHOZDWHU�]DO�HHQ�GUDLQDJHV\VWHHP�PRHWHQ�ZRUGHQDDQJHEUDFKW��'H�LQWHQVLWHLW�LV�DIKDQNHOLMN�YDQ�GH�LQULFKWLQJ��GH�DIVWDQG�WXVVHQ�RSHQ�ZDWHUHQ�KHW�XLWHLQGHOLMN�JHNR]HQ�PDDLYHOGQLYHDX�HQ�GH�GLNWH�HQ�GRRUODWHQGKHLG�YDQ�GHRSKRRJODDJ�
'RRU�KHW�WRHSDVVHQ�YDQ�YHUWLFDOH�GUDLQDJH�]DO�KHW�NZHOZDWHUEH]ZDDU�RS�GH�ORFDWLHPRJHOLMN�IRUV�WRHQHPHQ��%LM�GH�RQWZDWHULQJ�LQ�GH�]HWWLQJVIDVH��ERXZIDVH�HQ�]HOIV�PRJHOLMNLQ�GH�LQJHULFKWH�VLWXDWLH�GLHQW�KLHU�UHNHQLQJ�PHH�ZRUGHQ�JHKRXGHQ�
,Q�GH�KXLGLJH�VLWXDWLH�NRPW�LQ�KHW�SURMHFWJHELHG�RSHQ�ZDWHU�LQ�GH�YRUP�YDQ�VORWHQ�HQJUHSSHOV�YRRU��'H]H�]XOOHQ�YRRU�GH�ERXZULMS�PDDN�ZHUN]DDPKHGHQ�ZRUGHQ�JHGHPSW�PHWJHELHGVHLJHQ�JURQG��NOHL���9ROJHQV�KHW�+RRJKHHPUDDGVFKDS�YDQ�GH�$OEODVVHUZDDUG�HQ�GH9LMIKHHUHQODQGHQ�JHOGW�GDW�YRRU�QLHXZERXZORFDWLHV�HHQ�SHUFHQWDJH�YDQ�����DDQ�RSHQZDWHU�GLHQW�WH�ZRUGHQ�JHUHDOLVHHUG��9RRUJHVWHOG�ZRUGW�ELM�GH�VWHGHOLMNH�LQULFKWLQJVSODQQHQUHNHQLQJ�WH�KRXGHQ�PHW�KHW�DDQEUHQJHQ�YDQ�GLW�RSHQ�ZDWHU��,Q�UHODWLH�WRW�GH�EHRRJGHKRRIGRQWZDWHULQJ�LV�KHW�ZHQVHOLMN�GDW�GLW�RSHQ�ZDWHU�LQ�GH�YRUP�YDQ�VLQJHOV�HQZDWHUJDQJHQ�ELQQHQ�KHW�SURMHFWJHELHG�ZRUGW�JHUHDOLVHHUG�
���� 2ULsQWHUHQGH�EHUHNHQLQJHQ
9RRU�KHW�SURMHFWJHELHG�]LMQ�RULsQWHUHQGH�GUDLQDJHEHUHNHQLQJHQ�XLWJHYRHUG��'H�UHVXOWDWHQ]LMQ�ZHHUJHJHYHQ�LQ�WDEHO���HQ���ZDDUELM�GH�YROJHQGH�XLWJDQJVSXQWHQ�]LMQ�JHKDQWHHUG�x 'H�JHZHQVWH�RQWZDWHULQJVGLHSWH�YDULHHUW�WXVVHQ�FD������j�����P�x 'H�DIVWDQG�WXVVHQ�GH�GUDLQV�RI�VORWHQ�LV�JHYDULHHUG�WXVVHQ����HQ����P�x 'H�GLHSWH�YDQ�GH�RQWZDWHULQJVPLGGHOHQ�ZRUGW�DDQJHQRPHQ�RS�1$3�������P��JHOLMN�DDQKHW�RSHQ�ZDWHUSHLO�x 'H�YHUWLFDOH�GRRUODWHQGKHLG�YDQ�GH�DDQ�WH�EUHQJHQ�]DQGODDJ�LV�DDQJHQRPHQ�RS����P�GDJ��+HW�WRHNRPVWLJ�PDDLYHOGQLYHDX�EHGUDDJW�1$3�������P��ZDDUELM�JHPLGGHOGHGLNWHQ�YDQ�GH�]DQGODDJ�]LMQ�DDQJHQRPHQ�WXVVHQ������HQ������P��]LH�KRRIGVWXN����x %LM�GH�EHUHNHQLQJHQ�ZRUGW�XLWJHJDDQ�YDQ�HHQ�DIYRHULQWHQVLWHLW�EHVWDDQGH�XLW�HHQJHPLGGHOGH�QHHUVODJ�HQ�HHQ�JHPLGGHOGH�QDWXXUOLMNH�NZHO��H[FOXVLHI�WRHQDPH�GRRUWRHSDVVLQJ�YDQ�YHUWLFDOH�GUDLQDJH��
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)LJXXU����6FKHPDWLVDWLH�ERGHPSURILHO

,Q�WDEHO���HQ���]LMQ�ELM�GLYHUVH�GUDLQDIVWDQGHQ�HQ�DIYRHULQWHQVLWHLWHQ�GH�RSEROOLQJHQEHUHNHQG�GLH�WXVVHQ�GH�RQWZDWHULQJVPLGGHOHQ�SODDWVYLQGHQ�
7DEHO����2ULsQWHUHQGH�RSEROOLQJVEHUHNHQLQJHQ�WLMGHQV�GH�ERXZIDVH%HUHNHQGH�RSEROOLQJ�LQ�P'UDLQDIVWDQG/�LQ�P $IYRHULQWHQVLWHLW��PP�G $IYRHULQWHQVLWHLW��PP�G $IYRHULQWHQVLWHLW���PP�G $IYRHULQWHQVLWHLW���PP�G�� ��� ��� ��� ����� ��� ��� ��� ����� ��� ��� ��� ���
2SPHUNLQJHQ�x 'H�YHWJHGUXNWH�EHUHNHQGH�RSEROOLQJHQ�JHOGHQ�YRRU�QRJ�DFFHSWDEHOH�VLWXDWLHV�x 7HU�SODDWVH�YDQ�GH�]DQGLJH�VWURRPUXJJHQ�]DO�WLMGHQV�GH�YRRUEHODVWLQJVSHULRGH�PLQGHU]HWWLQJ�JHIRUFHHUG�ZRUGHQ��9RRU�GLW�PLQGHU�GLNNH�]DQGSDNNHW�ZRUGW�HHQ�FD���� FPKRJHUH�RSEROOLQJ�EHUHNHQG�ELM�HHQ�JHOLMNH�DIYRHULQWHQVLWHLW�x 7LMGHQV�GH�]HWWLQJVIDVH�]XOOHQ�LQ�DDQYDQJ�GRRU�KHW�YULMNRPHQ�YDQ�ZDWHU�GRRUVDPHQGUXNNLQJ�YDQ�GH�VOHFKWGRRUODWHQGH�GHNODDJ�HQ�GRRU�H[WUD�NZHO�YDQXLW�KHWZDWHUYRHUHQG�SDNNHW�IRUV�KRJHUH�DIYRHUHQ�NXQQHQ�RSWUHGHQ��,Q�GH]H�VLWXDWLH�NXQQHQ�LQQDWWH�SHULRGHQ�KRJHUH�JURQGZDWHUVWDQGHQ�RSWUHGHQ��,QGLHQ�GLW�QLHW�JHZHQVW�LV�]DO�GHGUDLQDIVWDQG�NOHLQHU�PRHWHQ�ZRUGHQ�JHNR]HQ��FD�����j����P��x ,Q�UHODWLH�WRW�GH�JHZHQVWH�RQWZDWHULQJVVLWXDWLH�GLHQW�LQ�GH��QLHW�JHULROHHUGH��ERXZIDVHUHNHQLQJ�WH�ZRUGHQ�JHKRXGHQ�PHW�HHQ�GUDLQDIVWDQG�YDQ�FD�����P��'H�ORFDWLHNHX]H�YDQGH�GUDLQDJH�ZRUGW�ELM�YRRUNHXU�DIJHVWHPG�RS�KHW�ZHJHQSODQ��]LH�SDUDJUDDI������9RRUJHVWHOG�ZRUGW�LQ�GH]H�IDVH�UHHGV�ZDWHUJDQJHQ�DDQ�WH�OHJJHQ�ZDDUPHH�HHQDOJHPHQH�JHELHGVRQWZDWHULQJ�HQ�HHQ�DIYRHU�NDQ�ZRUGHQ�YHUNUHJHQ�

:HJFXQHW WRW1$3�������P=DQG�NK� ���P�GDJ2QWZHUSSHLO

.OHL

2QWZHUS�09

1$3�������P
1$3�����j������P

1$3������P
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,Q�WDEHO���]LMQ�YRRU�GH�LQJHULFKWH��JHULROHHUGH�VLWXDWLH�GH�EHUHNHQGH�RULsQWHUHQGHRSEROOLQJHQ�ZHHUJHJHYHQ�ELM�HHQ�WRHNRPVWLJ�PDDLYHOGQLYHDX�YDQ�1$3������P�
7DEHO����2ULsQWHUHQGH�RSEROOLQJVEHUHNHQLQJHQ�WLMGHQV�LQJHULFKWH��JHULROHHUGH�VLWXDWLH%HUHNHQGH�RSEROOLQJ�LQ�P'UDLQDIVWDQG/��LQ�P $IYRHULQWHQVLWHLW���PP�G*URWHQGHHOV�JHULROHHUG $IYRHULQWHQVLWHLW���PP�G7HQ�GHOH�JHULROHHUG $IYRHULQWHQVLWHLW����PP�G1LHW��JHULROHHUG�� ��� ��� ����� ��� ��� ����� ����� ��� ���
2SPHUNLQJHQ�x 'H�YHWJHGUXNWH�EHUHNHQGH�RSEROOLQJHQ�JHOGHQ�YRRU�QRJ�DFFHSWDEHOH�VLWXDWLHV�x ,Q�KHW�DOJHPHHQ�NDQ�LQ�GH�LQJHULFKWH�VLWXDWLH�HHQ�GUDLQDIVWDQG�YDQ����P�ZRUGHQDDQJHKRXGHQ��9RRUJHVWHOG�ZRUGW�HHQ�GUDLQDJHSODQ�RS�WH�VWHOOHQ��DIJHVWHPG�RS�KHWLQULFKWLQJVSODQ�ZDDULQ�WHYHQV�GH�ULROHULQJ�HQ�ZDWHUJDQJHQ�]LMQ�RSJHQRPHQ�x ,Q�KHW�RQWZHUS�GLHQW�WHU�SODDWVH�YDQ�GH�]DQGLJH�VWURRPUXJJHQ�UHNHQLQJ�WH�ZRUGHQJHKRXGHQ�PHW�JURWHUH�NZHOLQWHQVLWHLW��7HYHQV�]DO�GRRU�KHW�PLQGHU�GLNNH�]DQGSDNNHWHHQ�KRJHUH�RSEROOLQJ�NXQQHQ�RQWVWDDQ��,QGLHQ�PRJHOLMN�ZRUGW�YRRUJHVWHOG�WHU�SODDWVHNOHLQHUH�GUDLQDIVWDQGHQ�DDQ�WH�KRXGHQ��WRW�FD�����P��x +HW�HIIHFW�YDQ�KHW�WRHSDVVHQ�YDQ�YHUWLFDOH�GUDLQDJH�RS�GH�NZHO�QHHPW�LQ�GH�WLMG�DI�GRRUYHUVWRSSLQJ�YDQ�GH]H�GUDLQVWULSV�GRRU�]HWWLQJ�YDQ�KHW�WHUUHLQ�
���� 5HDOLVDWLH�ZDWHUKXLVKRXGLQJ
9RRU�KHW�ERXZULMS�PDNHQ�]XOOHQ�GH�PDDLYHOGHQ�ZRUGHQ�RSJHKRRJG��'H�DDQZH]LJH�VORWHQ]XOOHQ�ZRUGHQ�JHGHPSW�HQ�HU�]XOOHQ�QLHXZH�ZDWHUJDQJHQ�ZRUGHQ�JHJUDYHQ�*HDGYLVHHUG�ZRUGW�GH�ZHUN]DDPKHGHQ�LQ�RQGHUVWDDQGH�YROJRUGH�XLW�WH�YRHUHQ���� 9RRUJHVWHOG�ZRUGW�YRRU�GH�YRRUEHODVWLQJVIDVH�RI�]HWWLQJVIDVH�SHU�RSKRRJIDVH�ULQJ�VORWHQ�DDQ�WH�EUHQJHQ�DOV�SULPDLU�RQWZDWHULQJVVWHOVHO�HQ�YRRU�GH�DIYRHU�YDQ�KHWZDWHU��+LHURS�NXQQHQ�GUDLQDJHV�YDQ�GH�RSKRJLQJ�DIZDWHUHQ��(U�GLHQW�UHNHQLQJ�WHZRUGHQ�JHKRXGHQ�PHW�GH�YHUVFKLOOHQ�LQ�GH�RSKRJLQJ�HQ�KHW�]HWWLQJVJHGUDJ��'H�OLJJLQJYDQ�GH�VORWHQ�PRHW�]R�ZRUGHQ�JHNR]HQ�GDW�KLHUELM�ODWHU�JHHQ�SUREOHPHQ�JDDQ�RQWVWDDQGRRU�]HWWLQJVYHUVFKLOOHQ���� 1D�YHUZLMGHULQJ�YDQ�GH�RYHUKRRJWH�GLHQHQ�YHUYROJHQV�GH�WRHNRPVWLJH�ZDWHUJDQJHQELQQHQ�KHW�JHELHG�WH�ZRUGHQ�JHJUDYHQ��,QGLHQ�QRGLJ�GLHQHQ�WLMGHOLMNH��VWDOHQ��GXLNHUV�WHZRUGHQ�DDQJHEUDFKW�YRRU�GH�DIYRHU�YDQ�KHW�ZDWHU�WLMGHQV�GH�ERXZIDVH�
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��� ,Q�GH�ERXZZHJHQ�ZRUGHQ�YHUYROJHQV��ELM�YRRUNHXU�JHOLMNWLMGLJ�PHW�GH�DDQOHJ�YDQ�GHULROHULQJ��FXQHWGUDLQV�DDQJHEUDFKW�GLH�GH�RQWZDWHULQJ�WLMGHQV�GH�ERXZIDVH�NXQQHQYHU]RUJHQ��%LM�YRRUNHXU�NULMJHQ�GH]H�GUDLQV�WHYHQV�HHQ�SHUPDQHQWH�RQWZDWHUHQGHIXQFWLH��'H�GUDLQDJH�YRRU�GH�RQWZDWHULQJ�YDQ�GH�RSKRRJODDJ�ZRUGHQ�DOV�YHUORUHQEHVFKRXZG��$IKDQNHOLMN�YDQ�GH�GLNWH�YDQ�GH�RSKRRJODDJ�GLHQHQ�ORNDDO�DDQYXOOHQGHGUDLQV�WH�ZRUGHQ�DDQJHOHJG�RI�GLHQW�LQ�HHQ�ERXZSXWRQWZDWHULQJ�WH�ZRUGHQ�YRRU]LHQ���� 1D�RI�JHOLMNWLMGLJ�PHW�GH�DDQOHJ�YDQ�GH�ULROHULQJ�NDQ�ZRUGHQ�DDQJHYDQJHQ�PHW�KHWDIZHUNHQ�YDQ�ZDWHUJDQJHQ��VLQJHOV�HQ�ZDWHUSDUWLMHQ��,Q�GH]H�IDVH�ZRUGHQ�RRN�GHEHVFKRHLLQJHQ�HQ�XLWVWURRPYRRU]LHQLQJHQ�DDQJHOHJG�
���� 7RHNRPVWLJH�µZDWHUVWURPHQ¶
,Q�GH�WRHNRPVWLJH�VLWXDWLH�NDQ�LQ�GH�YROJHQGH�µZDWHUVWURPHQ¶�ZRUGHQ�YRRU]LHQ�7DEHO�����µ:DWHUVWURPHQ¶�6RRUW�ZDWHU .ZDOLWHLW $IZDWHULQJ�YLD'UDLQDJHZDWHU *URQGZDWHU :DWHUJDQJHQ�HQ�ZLMNGUDLQDJH+HPHOZDWHU�YDQ�GH�GDNHQ 6FKRRQ�UHJHQZDWHU *HVFKHLGHQ�µVFKRRQ¶�+:$�VWHOVHO�GLUHFW��RS�RSHQ�ZDWHU+HPHOZDWHU�YDQYHUKDUGLQJHQ 0RJHOLMN�YHUYXLOGUHJHQZDWHU 9HUEHWHUG�JHVFKHLGHQ�+:$�VWHOVHO�RSRSHQ�ZDWHU$IYDOZDWHU 9HUYXLOG 9LD�':$�ULRRO�QDDU�$:=,
,Q�GH�WRHNRPVWLJH��LQJHULFKWH�VLWXDWLH�]DO�GH�RQWZDWHULQJ�YDQ�KHW�RSHQEDUH�JHELHGSODDWVYLQGHQ�GRRU�GH�ZDWHUJDQJHQ�HQ�GRRU�GH�GUDLQDJH�LQ�GH�ZHJFXQHWWHQ��9RRUJHVWHOGZRUGW�QD�KHW�EHVFKLNEDDU�NRPHQ�YDQ�KHW�LQULFKWLQJVSODQ�GHILQLWLHYH�GUDLQDJHEHUHNHQLQJHQXLW�WH�YRHUHQ��'LW�NDQ�HHQ�RQGHUGHHO�YRUPHQ�YDQ�KHW�ZDWHUKXLVKRXGLQJVSODQ�
,Q�UHODWLH�WRW�KHW�YHUZDFKWH�YHUVFKLO�LQ�ZDWHUNZDOLWHLW�ZRUGW�YRRUJHVWHOG�GH�DIZDWHULQJ�YDQKHW�UHJHQZDWHU�YDQ�GDNHQ�HQ�YHUKDUGLQJHQ�VHSDUDDW�YLD�+:$�V\VWHPHQ�WH�UHJHOHQ�+HW�UHJHQZDWHU�ZRUGW�ELM�YRRUNHXU�YLD�HHQ�µVFKRRQ¶�UHJHQZDWHUVWHOVHO��,QGLHQ�GLW�VWHOVHOZRUGW�DDQJHOHJG�RQGHU�KHW�SROGHUSHLO�NDQ�GLW�V\VWHHP�HYHQHHQV�GLHQVW�GRHQ�DOVEUDQGOHLGLQJ��=RZHO�GH�GUDLQV�DOV�GH�+:$�OHLGLQJHQ�GLH�DIZDWHUHQ�RS�RSHQ�ZDWHU�GLHQHQPHW�YROGRHQGH�YHUKDQJ�WH�ZRUGHQ�DDQJHOHJG��%LM�GH�LQVWURRP��HQ�KHW�OR]LQJVSXQWHQ�GLHQHQPDDWUHJHOHQ�WH�ZRUGHQ�JHWURIIHQ�WHU�YRRUNRPLQJ�YDQ�XLWVSRHOLQJ�RI�EHVFKDGLJLQJ�YDQ�KHWRQWYDQJHQGH�ZDWHUV\VWHHP�
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0RJHOLMNKHLG�YRRU�LQILOWUDWLH�HQ�ULROHULQJ9HUZDFKW�ZRUGW�GDW�GH�JURQGZDWHUVWDQG�LQ�GH�LQJHULFKWH�VLWXDWLH�GRRU�RSEROOLQJ�GRRUQHHUVODJ�HQ�NZHO�LHWV�KRJHU�GDQ�FD��1$3�������P��RSHQ�ZDWHUSHLO��]DO�]LMQ��*H]LHQ�GHERGHPRSERXZ�ZRUGW�QLHW�YHUZDFKW�WH�NXQQHQ�LQILOWUHUHQ�QDDU�GLHSHUH�ERGHPODJHQ�8LWJDDQGH�YDQ�GH�EHQRGLJGH�GHNNLQJ�RS�ULROHULQJ�HQ�KHW�PLQLPDOH�DDQOHJQLYHDX�WHQRS]LFKWH�YDQ�RSHQ�ZDWHU�]LMQ�GH�PRJHOLMNKHGHQ�YRRU�RQGHUJURQGVH�EHUJLQJ�EHSHUNW��%LM�KHWRQWZHUS�YDQ�KHW�ZDWHUKXLVKRXGNXQGLJ�SODQ�GLHQW�UHNHQLQJ�WH�ZRUGHQ�JHKRXGHQ�PHWEHUJLQJ�LQ�µJHVORWHQ¶�ULRROVWHOVHOV�RI�LQ�RSHQ�ZDWHUSDUWLMHQ��'H�RQWZHUSUDQGYRRUZDDUGHQGLHQHQ�LQ�RYHUOHJ�PHW�KHW�:DWHUVFKDS�WH�ZRUGHQ�YDVWJHVWHOG��,QGLHQ�JHZHQVW�NDQ�)XJUR�LQHHQ�DDQYXOOHQGH�IDVH�HHQ�GUDLQDJHSODQ�JHFRPELQHHUG�PHW�KHW�ZDWHUKXLVKRXGLQJVSODQ�HQKHW�ULRROSODQ�YHU]RUJHQ�
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��� )81'(5,1*
*H]LHQ�GH�DDQJHWURIIHQ�JURQGJHVWHOGKHLG�]XOOHQ�YRRU�GH�IXQGHULQJ�YDQ�SHUPDQHQWHFRQVWUXFWLHV�SDOHQ�WRHJHSDVW�ZRUGHQ��9RRU�QRUPDOH�EHERXZLQJ����WRW���ODDJV��]XOOHQSDDOOHQJWHV�YDQ����j����P�QRRG]DNHOLMN�]LMQ�
'RRU�GH�YRRUEHODVWLQJ�]DO�HHQ�]DQGSDNNHW�RQWVWDDQ�YDQ���j�����P�GLNWH��7LMGHOLMNH�RI�]HHUOLFKWH�FRQVWUXFWLHV�NXQQHQ�GLUHFW�RS�GLW�]DQGSDNNHW�JHIXQGHHUG�ZRUGHQ��IXQGHULQJ�RSVWDDO���+LHUELM�GLHQW�ZHO�UHNHQLQJ�JHKRXGHQ�WH�ZRUGHQ�PHW�H[WUD�]DNNLQJ�HQ�HYHQWXHHOYHUVFKLO]DNNLQJHQ�
*H]LHQ�GH�]HWWLQJVJHYRHOLJH�DDUG�YDQ�KHW�JHELHG�GLHQW�ELM�KHW�RQWZHUS�YDQZHJYHUKDUGLQJHQ��RRN�WHU�SODDWVH�YDQ�GH�YRRUEHODVWLQJ��JHZLFKWVYHUKRJLQJHQ�]RYHHOPRJHOLMN�EHSHUNW�ZRUGHQ��2S�EDVLV�YDQ�FRQFUHWH�JHJHYHQV�RYHU�YHUNHHUVNODVVHQ�LQWHQVLWHLWHQ��IUHTXHQWLHV�HQ�OHYHQVGXXU�NDQ�)XJUR�GHVJHZHQVW�DGYLVHUHQ�WHQ�DDQ]LHQ�YDQHHQ�SDVVHQGH�YHUKDUGLQJVFRQVWUXFWLH�
7HQ�DDQ]LHQ�YDQ�GH�RQGHU�GH�+DDUZHJ�HQ�+RRJEORNODQGVHZHJ�DDQZH]LJH�JDVOHLGLQJHQNDQ�ZRUGHQ�JHVWHOG�GDW�GH�YRRUVSHOGH�LQLWLsOH�]DNNLQJHQ�QLHW�DFFHSWDEHO�]LMQ��$DQEHYROHQZRUGW�RP�RS�EDVLV�YDQ�HHQ�GHILQLWLHI�YRRUEHODVWLQJVSODQ�NQHOSXQWHQ�QDGHU�WH�DQDO\VHUHQ�
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��� &21&/86,(6�(1�$$1%(9(/,1*(1
'RRU�)XJUR�LV�RS�KHW�WRHNRPVWLJH�EHGULMYHQWHUUHLQ�*RULQFKHP�1RRUG�HHQ�JHFRPELQHHUGJHRWHFKQLVFK�HQ�JHRK\GURORJLVFK�ERGHPRQGHU]RHN�XLWJHYRHUG��'H]H�RQGHU]RHNHQ�]LMQ�LQGLW�DGYLHV�QDGHU�XLWJHZHUNW�
8LW�KHW�RQGHU]RHN�EOLMNW��GDW�KHW�WH�RQWZLNNHOHQ�JHELHG�]HWWLQJVJHYRHOLJ�LV��(U�ZRUGW�YRRU�KHWSURMHFWJHELHG�UHNHQLQJ�JHKRXGHQ�PHW�HHQ�RQWZHUS�PDDLYHOGQLYHDX�YDQ�WXVVHQ1$3������j �����P��9RRU�HHQ�]HWWLQJVYULMH�QHWWR�RSKRJLQJ�WRW�HHQ�QLYHDX�YDQ�1$3������P]LMQ��GDDU�ZDDU�VSUDNH�LV�YDQ�HHQ�YROOHGLJ�SDNNHW�VDPHQGUXNEDUH�ODJHQ��EUXWR�RSKRJLQJHQQRGLJ�LQ�GH�RUGH�YDQ�1$3������j�1$3������P��PHW�WRHSDVVLQJ�YDQ�HHQ�WLMGHOLMNHRYHUKRRJWHV�WRW�����P��,QGLHQ�JHNR]HQ�ZRUGW�YRRU�HHQ�QHWWR�RSKRJLQJ�WRW�1$3������PEHGUDDJW�GH�PD[LPDOH�EUXWR�RSKRJLQJ�FD��1$3������P��PHW�HHQ�WLMGHOLMNH�RYHUKRRJWH�YDQPD[LPDDO�FD������P��'H�NHX]H�YDQ�KHW�XLWHLQGHOLMN�RQWZHUSPDDLYHOG�GLHQW�QDDVW�GLWERXZULMSPDDNRQGHU]RHN�WH�ZRUGHQ�DIJHVWHPG�RS�GH�H[SORLWDWLHEHJURWLQJ�HQ�KHWYHUNDYHOLQJVSODQ��DIVWDQG�WXVVHQ�GH�ZHJHQ�HQ�ZDWHUJDQJHQ��
=RQGHU�WRHSDVVLQJ�YDQ�]HWWLQJVYHUVQHOOHQGH�PDDWUHJHOHQ�EHGUDDJW�GH�EHQRGLJGH�GXXU�YDQGH�YRRUEHODVWLQJ���MDDU��,QGLHQ�]HWWLQJVYHUVQHOOHQGH�PDDWUHJHOHQ�WRHJHSDVW�ZRUGHQ�NDQGH]H�YRRUEHODVWLQJVGXXU�ZRUGHQ�JHUHGXFHHUG�WRW���MDDU�j���PDDQGHQ�
8LW�KHW�VRQGHHURQGHU]RHN�EOLMNW��GDW�RS�GH�SURMHFWORFDWLH�]DQGLJH�VWURRPJHXOHQ�DDQZH]LJ]LMQ��'H]H�VWURRPJHXOHQ�VWDDQ�GHHOV�K\GURORJLVFK�LQ�FRQWDFW�PHW�KHW��H ZDWHUYRHUHQGHSDNNHW��,QGLHQ�JHNR]HQ�ZRUGW�YRRU�HHQ�YRRUEHODVWLQJ�LQ�FRPELQDWLH�PHW�]HWWLQJVYHUVQHOOLQJGRRU�YHUWLFDOH�VWULSGUDLQV�GLHQW�GH�ORRS�YDQ�GH�VWURRPJHXOHQ�QDXZNHXULJ�YHUNHQG�WHZRUGHQ��PHGH�RPGDW�GH�YHUWLFDOH�GUDLQV�QLHW�WRW�LQ�GH�ZDWHUYRHUHQGH�ODDJ�GRRUJH]HWPRJHQ�ZRUGHQ��'H�ORRS�YDQ�GH�]DQGUXJJHQ�NDQ�GRRU�KHW�XLWYRHUHQ�YDQ�DDQYXOOHQGHVRQGHULQJHQ��PRJHOLMN�LQ�FRPELQDWLH�PHW�JHRI\VLVFK��JHR�HOHFWULVFK��RQGHU]RHN��QDGHUYHUNHQG�ZRUGHQ�
'H�YRRUEHODVWLQJ�NDQ�XLW�RRJSXQW�YDQ�VWDELOLWHLW�QLHW�LQ�ppQ�ZHUNJDQJ�ZRUGHQ�DDQJHEUDFKW�'H�PD[LPDOH�RSKRRJVODJHQ�SHU�WLMGVLQWHUYDO�GLHQHQ�LQ�HHQ�RSKRRJSODQ�RPVFKUHYHQ�WHZRUGHQ��,Q�HHQ�GHUJHOLMN�SODQ�NDQ�WHYHQV�UHNHQLQJ�ZRUGHQ�JHKRXGHQ�PHW�HHQERXZIDVHULQJ��'H]H�ERXZIDVHULQJ�LV�YRRUDOVQRJ�PHGH�DIKDQNHOLMN�YDQ�GH�ZLM]H�YDQRQWVOXLWLQJ��9RRUJHVWHOG�ZRUGW�GH�IDVHULQJ�HYHQHHQV�UHNHQLQJ�WH�KRXGHQ�PHW�GHERGHPNXQGLJ�VLWXDWLH��YHUVFKLO�LQ�GLNWH�HQ�RSERXZ�YDQ�GH�GHNODDJ���2S�GH]H�ZLM]H�NDQRSWLPDDO�JHEUXLN�ZRUGHQ�JHPDDNW�YDQ�]DQG�EHQRGLJG�YRRU�GH�YRRUEHODVWLQJ�
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7HQHLQGH�GH�YRRUWJDQJ�YDQ�KHW�]HWWLQJVSURFHV�WH�NXQQHQ�YROJHQ�GLHQHQ�GH�RSWUHGHQGH]HWWLQJHQ�WH�ZRUGHQ�JHFRQWUROHHUG��'H]H�FRQWUROHV�NXQQHQ�ZRUGHQ�YHUULFKW�PHW�]DNEDNHQ�9RRU�KHW�YHUNULMJHQ�YDQ�HHQ�JRHGH�QXOVWDQG�YDQ�GH�]DNEDNHQ�PRHWHQ�GH]H�UXLP�YRRU�KHWDDQEUHQJHQ�YDQ�KHW�]DQG�LQ�KHW�ZHUN�ZRUGHQ�JHSODDWVW�HQ�LQJHPHWHQ�WHQ�RS]LFKWH�YDQ1$3��7LMGHQV�KHW�]HWWLQJVSURFHV�GLHQHQ�LQ�GH�EHJLQIDVH�GH�]DNEDNHQ�LHGHUH�ZHHN�WHZRUGHQ�LQJHPHWHQ��1DDUPDWH�KHW�]HWWLQJVSURFHV�YRUGHUW��NDQ�GH]H�IUHTXHQWLH�GDOHQ�WRW��PDDO�SHU�PDDQG��*HDGYLVHHUG�ZRUGW�GH�]DNEDNHQ�K�R�K�����P�WH�SODDWVHQ�
%LQQHQ�KHW�SURMHFWJHELHG�]LMQ�SHLOEXL]HQ�DIJHVWHOG��9RRUJHVWHOG�ZRUGW�GH]H�RS�WH�QHPHQ�LQHHQ�PHHWSURJUDPPD�HQ�GH]H�PHW�HHQ�IUHTXHQWLH�YDQ�FD���[�SHU�PDDQG�ZDDU�WH�QHPHQ��8LWGH�WHUUHLQPHWLQJ�YROJW�GDW�YHUVFKLOOHQGH�GRUSHOKRRJWHQ�YDQ�EHVWDDQGH�EHERXZLQJHQ�ODJHUOLJJHQ�GDQ�KHW�JHZHQVWH�WRHNRPVWLJH�RQWZHUSPDDLYHOG��9RRUJHVWHOG�ZRUGW�LQ�GHVWHGHQERXZNXQGLJH�SODQ�UHNHQLQJ�WH�KRXGHQ�PHW�GH]H�KRRJWHQ�HQ�]R�QRGLJ�UXLPWH�WHUHVHUYHUHQ�YRRU�KHW�WUHIIHQ�YDQ�FRPSHQVHUHQGH�PDDWUHJHOHQ��7HYHQV�GLHQW�LQ�KHW�SODQUHNHQLQJ�WH�ZRUGHQ�JHKRXGHQ�PHW�KHW�UHDOLVHUHQ�YDQ�RSHQ�ZDWHU��,Q�UHODWLH�WRW�GHRQWZDWHULQJ�HQ�DIZDWHULQJ�YDQ�KHW�JHELHG�ZRUGW�YRRUJHVWHOG�GLW�WH�UHDOLVHUHQ�LQ�GH�YRUPYDQ�ZDWHUJDQJHQ�HQ�VLQJHOV�ELQQHQ�KHW�SURMHFWJHELHG�
1DGDW�PHHU�EHNHQG�LV�JHZRUGHQ�RYHU�GH�RQWVOXLWLQJ��GH�ERXZIDVHULQJ�HQ�HHQLQULFKWLQJVVFKHWVYRRUVWHO�EHVFKLNEDDU�LV�JHNRPHQ��NDQ�ZRUGHQ�JHNRPHQ�WRW�QDGHUHXLWZHUNLQJ�YDQ�HHQ�RSKRRJSODQ�YRRU]LHQ�YDQ�JURQGEDODQV�HQ�HHQ�JHFRPELQHHUGGUDLQDJHSODQ�HQ�ULRROSODQ��'H]H�SODQQHQ�NXQQHQ�GDDUQD�YHUGHU�LQ�HHQ�EHVWHN�YRRU]LHQ�YDQZHUNWHNHQLQJHQ�HQ�GLUHFWLHEHJURWLQJ�ZRUGHQ�XLWJHZHUNW��)XJUR�KHHIW�UXLPH�HUYDULQJ�PHWGH]H�YHUYROJZHUN]DDPKHGHQ�HQ�]DO�X�KLHUELM�JUDDJ�YHUGHU�YDQ�GLHQVW�]LMQ�
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