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� 3LSLQJ ����� $OJHPHHQ ����� 0HFKDQLVPHQEHVFKULMYLQJ�SLSLQJ ����� )DVHULQJ�HQ�GXXU�YDQ�GLMNGRRUEUDDN�GRRU�SLSLQJ ������ 0RJHOLMNKHGHQ�YRRU�KHW�EHVFKULMYHQ�YDQ�UHVWVWHUNWH �������� 3&�ULQJ �������� RSEDUVWHQ��ZHO��HQ�VFKHXUYRUPLQJ �������� 3LSLQJ�PRGHOOHQ��PHWKRGH�YDQ�%OLJK��/DQH�HQ�6HOOPHLMHU �������� (URVLH�GRRUJDDQGH�SLSH�HQ YHU]DNNHQ�YDQ�GH�NUXLQ �������� 2YHUVODJ���RYHUORRS�HQ�GLMNGRRUEUDDN ������ 2YHU]LFKW�PHFKDQLVPH�SLSLQJ�HQ�LQGLFDWLH�UHVWVWHUNWH ���
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� ,QWURGXFWLH
��� ,QOHLGLQJ%H]ZLMNHQ�LV�KHW�RSWUHGHQ�YDQ�HHQ�EH]ZLMNPHFKDQLVPH�ZDDUELM�HHQ�EH]ZLMNPHFKDQLVPH�ZRUGWJHGHILQLHHUG�DOV�EUHXN��YRUPYHUDQGHULQJ��YHUOLHV�YDQ�VDPHQKDQJ�RI�VFKDGH�DDQ��RQGHUGHOHQ��YDQ�GHGLMN��DOV�JHYROJ�YDQ�EHODVWLQJHQ�RI�EHODVWLQJHIIHFWHQ�GLH�GH�VWHUNWH�RYHUWUHIIHQ��ZDDUGRRU�GH�FDSDFLWHLWRP�ZDWHU�WH�NHUHQ�QDGHOLJ�NDQ�ZRUGHQ�EHwQYORHG��(HQ�VHTXHQWLH�YDQ�YHUVFKLOOHQGH�PHFKDQLVPHQ�HQSURFHVVHQ��IDDOWUDMHFW��WUHHGW�RS�YRRUGDW�HHQ�ZDWHUNHULQJ�GDDGZHUNHOLMN�IDDOW��'H�ZDWHUNHULQJ�IDDOW�DOVKHW�GH�ZDWHUNHUHQGH�IXQFWLH�QLHW�NDQ�YHUYXOOHQ�
7RW�QX�WRH�LV�HUYDQ�XLWJHJDDQ�GDW�EH]ZLMNHQ�RQWRHODDWEDDU�LV��1DDU�DDQOHLGLQJ�YDQ�GH�ZDWHUVQRRGUDPSLQ������SOHLWWH�GH�'HOWDFRPPLVVLH�YRRU�HHQ�PHHU�ZHWHQVFKDSSHOLMNH�EHQDGHULQJ�YDQ�KHWYHLOLJKHLGVYUDDJVWXN��'H�DDQEHYHOLQJHQ�YDQ�GH�FRPPLVVLH�EOHNHQ�HFKWHU�WHFKQLVFK�QLHW�KDDOEDDU��R�D�GH�NDQV�RS�GRRUEUHNHQ�YDQ�HHQ�GLMN�NRQ�QLHW�QDXZNHXULJ�ZRUGHQ�YDVWJHVWHOG��'DDURP�]LMQ�LQ�GHKXLGLJH�YHLOLJKHLGVILORVRILH�GLMNHQ�YHLOLJ�DOV�]LM�HHQ�YDVWJHVWHOGH�ZDWHUVWDQG�]RQGHU�EH]ZLMNHQ�NXQQHQNHUHQ��+HW�HLQGGRHO�YDQ�KHW�RQGHU]RHNVSURJUDPPD�µ2YHUVWURPLQJVULVLFR¶V¶�LV�HHQYHLOLJKHLGVEHQDGHULQJ�RS�EDVLV�YDQ�RYHUVWURPLQJVULVLFR¶V�
2P�GH]H�ULVLFR¶V�YDVW�WH�NXQQHQ�VWHOOHQ�LV�RQGHU�DQGHUH�LQ]LFKW�QRGLJ�LQ�KHW�JHKHOH�IDDOWUDMHFW��GDW�NDQOHLGHQ�WRW�HHQ�GLMNGRRUEUDDN��$OV�HHQ�SULPDLU�PHFKDQLVPH��EH]ZLMNPHFKDQLVPH�GDW�ZRUGW�EHVFKRXZGELM�KHW�RQWZHUSHQ�RI�WRHWVHQ�YDQ�GH�GLMN��LV�RSJHWUHGHQ�ZLO�GDW�QRJ�QLHW�]HJJHQ�GDW�GH�KHOH�GLMN�IDDOW�'H�GLMN�KHHIW�QRJ�HHQ�UHVWVWHUNWH��'RHO�YDQ�GH]H�VWXGLH�LV�KHW��YRRU�]RYHU�PRJHOLMN��EHVFKULMYHQ�YDQKHW�IDDOWUDMHFW�YDQ�HHQ�SULPDLU�PHFKDQLVPH�WRW�DDQ�GH�GLMNGRRUEUDDN�HQ�KHW�JHYHQ�YDQRYHUJDQJVNDQVHQ�YRRU�GH�YHUVFKLOOHQGH�JHRWHFKQLVFKH�PHFKDQLVPHQ�
+HW�SURMHFW�LV�RQGHUGHHO�YDQ�KHW�EDVLVSURMHFW��)DDOPHFKDQLVPHQ�HQ�6WHUNWH�YDQ�:DWHUNHULQJHQ�EDVLVSURMHFW���YDQ�KHW�'HOIW�&OXVWHU�WKHPD�5LVLFR¶V�YDQ�2YHUVWURPLQJHQ��WKHPD����HQ�LV�RPVFKUHYHQLQ�KHW�SURMHFWSODQ����������)DDOPHFKDQLVPHQ�HQ�5HVWVWHUNWH��+HW�HHUVWH�JHGHHOWH�YDQ�GH�VWXGLH�ZRUGWXLWJHYRHUG�LQ�RSGUDFKW�YDQ�GH�'LHQVW�:HJ�HQ�:DWHUERXZNXQGH�YDQ�5LMNVZDWHUVWDDW�
'HOIW�&OXVWHU�LV�HHQ�VDPHQZHUNLQJVYHUEDQG�YDQ�'HOIWVH�NHQQLVLQVWLWXWHQ��+HW�RQGHUKDYLJH�RQGHU]RHNZRUGW�XLWJHYRHUG�GRRU�*HR'HOIW��:/~'HOIW�+\GUDXOLFV�HQ�712�%RXZ�
'LW�UDSSRUW�EHWUHIW�GH�UHVXOWDWHQ�YDQ�GHHO���YDQ�ERYHQJHQRHPGH�VWXGLH�ZDDULQ�DDQ�GH�KDQG�YDQOLWHUDWXXURQGHU]RHN�KHW�IDDOWUDMHFW�YDQ�SULPDLU�EH]ZLMNHQ�WRW�GLMNGRRUEUDDN�LV�EHVFKUHYHQ�JHEHXUWHQLVERPHQ�]LMQ�RSJHVWHOG�HQ�LQGLFDWLHYH�RYHUJDQJVNDQVHQ�YRRU�GH�YHUVFKLOOHQGH��GHHO�PHFKDQLVPHQ�JHJHYHQ��'H�RYHUJDQJVNDQV�LV�GDDUELM�JHGHILQLHHUG�DOV�GH�NDQV�RS�KHW�RQWVWDDQ�YDQ�HHQYHUYROJPHFKDQLVPH�JHJHYHQ�KHW�RSWUHGHQ�YDQ�KHW�SULPDLUH�EH]ZLMNPHFKDQLVPH�HQ�HYHQWXHOH�HHUGHUHYHUYROJPHFKDQLVPHQ�LQ�KHW�IDDOWUDMHFW��0HW�GH]H�NDQVHQ�]LMQ�GH�JHEHXUWHQLVERPHQ�GRRUJHUHNHQG�
'H�YROJHQGH�LQLWLsUHQGH�EH]ZLMNPHFKDQLVPHQ�]LMQ�EHVFKUHYHQ�� RYHUORSHQ�RYHUVODJ�� EXLWHQZDDUWVH�PDFURVWDELOLWHLW�� ELQQHQZDDUWVH�PDFURVWDELOLWHLW�
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� PLFURVWDELOLWHLW�� SLSLQJ�� HURVLH�EXLWHQWDOXG���� 3UREOHHPVWHOOLQJ��GRHOVWHOOLQJ�HQ�DIEDNHQLQJ+HW�IDDOWUDMHFW�YDQ�HHQ�GLMN�WRW�HQ�PHW�KHW�RQGHUORSHQ�YDQ�KHW�DFKWHUODQG�LV�QLHW�LQ�VDPHQKDQJEHVFKUHYHQ��(U�EHVWDDQ�DO�ZHO�YHHO��GHHO�PRGHOOHQ�RP�GH�VWHUNWH�YDQ��HQ�EHODVWLQJ�RS�HHQ�GLMN�WHEHSDOHQ��2YHU�GH�VDPHQKDQJ�YDQ�GH]H�PRGHOOHQ�HQ�GH�NDQV�RS�RQGHUORSHQ�YDQ�HHQ�JHELHG�QD�KHWRSWUHGHQ�YDQ�HHQ�SULPDLU�EH]ZLMNPHFKDQLVPH�LV�HFKWHU�ZHLQLJ�EHNHQG�,Q�KHW�NDGHU�YDQ�KHW�RQGHU]RHNVSURJUDPPD�QDDU�RYHUVWURPLQJVULVLFR¶V�VSHHOW�GH]H�NDQV�HHQ�RQPLVEDUHURO�LQ�GH�RYHUVWURPLQJVULVLFR�EHQDGHULQJ�
+HW�GRHO�YDQ�GH]H�VWXGLH�LV�GH�UHVWVWHUNWH�YDQ�HHQ�GLMN�QD�EH]ZLMNHQ�GRRU�HHQ�SULPDLU�PHFKDQLVPH�LQWHUPHQ�YDQ�IDDONDQVHQ�WH�JHYHQ�
2QGHU�UHVWVWHUNWH�ZRUGW�GDDUELM�YHUVWDDQ��5HVWFDSDFLWHLW�RP�GH�ZDWHUNHUHQGH�IXQFWLH��ZDDURSDDQVSUDDN�ZRUGW�JHPDDNW��WH�YHUYXOOHQ�QD�RSWUHGHQ�YDQ�HHQ�SULPDLU�PHFKDQLVPH�'H�UHVWVWHUNWHIDDONDQV ZRUGW�JHGHILQLHHUG�DOV�GH�NDQV�GDW��JHJHYHQ�KHW�RSWUHGHQ�YDQ�HHQ�SULPDLUPHFKDQLVPH��GLMNGRRUEUDDN�RQWVWDDW�
'RRUGDW�HONH�GLMN�DQGHUV�LV��GLHQHQ�HHUVW�DUFKHW\SHQ�YDQ�GLMNHQ�WH�ZRUGHQ�EHVFKUHYHQ��'H]HDUFKHW\SHQ�YRUPHQ�HHQ�XLWJDQJVSXQW�YRRU�EHVFKULMYLQJHQ�YDQ�GH�YHUVFKLOOHQGH�IDDOPHFKDQLVPHQ�
'LW�SURMHFW�EHSHUNW�]LFK�YRRUQDPHOLMN�WRW�UHVWVWHUNWH�ELM�GLMNHQ��(U�LV�QLHW�LQJHJDDQ�RS�UHVWVWHUNWH�ELMGXLQHURVLH��ELM�ZDWHUNHUHQGH�NXQVWZHUNHQ�HQ�RS�UHVWVWHUNWH�LQ�GH�VOXLWLQJ�HQ�VOXLWLQJVSURFHGXUH�YDQEHZHHJEDUH�ZDWHUNHUHQGH�HOHPHQWHQ��2RN�ZRUGW�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�YUHHPGH�HOHPHQWHQ�LQHHQ�GLMN�]RDOV�ERPHQ��ZHJHQ��NDEHOV�HQ�OHLGLQJHQ��7HQVORWWH�]LMQ�RRN�NDGHQ�HQ�ERXOHYDUGV�QLHW�LQEHVFKRXZLQJ�JHQRPHQ�
)DOHQ�YDQ�GH�ZDWHUNHUHQGH�IXQFWLH�NDQ�WRW�VWDQG�NRPHQ�GRRUGDW�yI�GH�WH�NHUHQ�ZDWHUVWDQG�VXEVWDQWLHHO��KRJHU�LV�GDQ�GLH�ZDDURS�GH�KRRJWH�YDQ�GH�ZDWHUNHULQJ�EHUHNHQG�LV��PDDU�ZDDUELM�JHHQGLMNGRRUEUDDN�RQWVWDDW���yI�DOV�JHYROJ�YDQ�GLMNGRRUEUDDN��,Q�GLW�UDSSRUW�ZRUGW�GH�ODDWVWH�YRUP�YDQIDOHQ�EHVFKRXZG�(U�ZRUGW�QLHW�JHNHNHQ�QDDU�PHFKDQLVPHQ�GLH�RSWUHGHQ�GRRU�DFKWHUVWDOOLJ�RQGHUKRXG��'H�UHODWLH�YDQHHQ�SULPDLU�PHFKDQLVPH�WRW�KHW�ULVLFR�YDQ�LQXQGDWLH�YDQ�KHW�DFKWHUODQG�ZRUGW�YDQ]HOIVSUHNHQG�ZHOJHJHYHQ��,Q�GH]H�VWXGLH�ZRUGW�RRN�QLHW�JHNHNHQ�QDDU�GH�RPVWDQGLJKHGHQ�YDQ�HHQ�GLMN�WLMGHQV�DDQOHJ�RIXLWYRHULQJ�YDQ�HHQ�YHU]ZDULQJ��'H�LQYORHG�YDQ�GH]H�ZHUN]DDPKHGHQ�LQ�UXLPWH�HQ�WLMG�ZRUGW�EXLWHQEHVFKRXZLQJ�JHODWHQ�
0HQVHOLMN�LQJULMSHQ�YHUDQGHUW���YHUWUDDJW�KHW�EH]ZLMNSURFHV�HQ�LV�YDQ�LQYORHG�RS�GH�UHVWVWHUNWH��+HW�LVQLHW�GH�EHGRHOLQJ�LQ�GH]H�VWXGLH�RQGHU]RHN�WH�GRHQ�QDDU�GH�LQYORHG�YDQ�PHQVHOLMN�LQJULMSHQ��PDDU�HU]DO�JHSUREHHUG�ZRUGHQ�GH�PRJHOLMNKHGHQ�YDQ�PHQVHOLMN�LQJULMSHQ�PHH�WH�QHPHQ�
,QGLHQ�SULPDLUH�PHFKDQLVPHQ�GLFKW�ELM�HONDDU�RSWUHGHQ��NXQQHQ�]LM�HHQ�JH]DPHQOLMNH�LQYORHG�KHEEHQRS�KHW�RSWUHGHQ�YDQ�YHUYROJPHFKDQLVPHQ��%LM�KHW�EHSDOHQ�YDQ�HHQ�NDQV�RS�HHQ�SULPDLU�PHFKDQLVPHZRUGW�UHNHQLQJ�JHKRXGHQ�PHW�GLW�]RJHQDDPGH�OHQJWHHIIHFW�
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,Q�HHUVWH�LQVWDQWLH�LV�HUYDQ�XLWJHJDDQ�GDW�GH�EXLWHQZDWHUVWDQG�HQ�GH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMNJHGXUHQGH�IDOHQ�JHOLMN�EOLMYHQ��,QGLHQ�GH]H�WRHQHPHQ�]XOOHQ�LQ�GH�PHHVWH�JHYDOOHQ�GHRYHUJDQJVNDQVHQ�JURWHU�ZRUGHQ��8LW]RQGHULQJ�]LMQ�GH�PHFKDQLVPHQ�]HWWLQJVYORHLLQJ�HQ�EXLWHQZDDUWVHPDFURLQVWDELOLWHLW�GLH�MXLVW�ELM�HHQ�YDO�YDQ�KRRJZDWHU�RSWUHGHQ���� 5HODWLH�PHW�DQGHUH�SURMHFWHQ'RRU�)8*52�LV�ELQQHQ�KHW�SURMHFW�³3UREDELOLVPH�LQ�GH�*HRWHFKQLHN´�HHQ�GLVFXVVLH�QRWD�RSJHVWHOGZDDULQ�HHQ�RYHU]LFKW�LV�JHJHYHQ�YDQ�GH�JHRWHFKQLVFKH�YHUYROJPHFKDQLVPHQ�GLH�ELQQHQ�KHW�IDDOWUDMHFWYDQ�ZDWHUNHULQJHQ�YRRUNRPHQ�>)8*52�����@��+LHULQ�]LMQ�JHVFKHPDWLVHHUGH�IRXWHQERPHQ�HQLQGLFDWLHYH�VFKDWWLQJHQ�YDQ�RYHUJDQJVNDQVHQ�ZHHUJHJHYHQ�
9RRU�KHW�SURMHFW�µ2YHUVWURPLQJVULVLFR¶�LV�GH]H�VWXGLH�YDQ�EHODQJ��RPGDW�GH�UHVWVWHUNWH�QRGLJ�LV�YRRUGH�EHSDOLQJ�YDQ�GH�RYHUVWURPLQJVNDQV�HQ�KHW�RYHUVWURPLQJVULVLFR��,Q�KHW�SURJUDPPD�3&�ULQJ��GLWEHUHNHQW�GH�IDDONDQV�YDQ�HHQ�GLMNULQJJHELHG���GDW�LQ�KHW�NDGHU�YDQ�KHW�SURMHFW�2YHUVWURPLQJVULVLFR�LVRQWZLNNHOG��LV�QX�HHQ�DDQQDPH�JHGDDQ�YRRU�GH�UHVWVWHUNWH��(HQ�PRGHO�YRRU�GH�UHVWVWHUNWH�NDQ�GDDULQRSJHQRPHQ�ZRUGHQ�
,Q�KHW�SURMHFW�*URWH�9HUYRUPLQJHQ�LQ�GH�JHRWHFKQLHN�ZRUGW�HHQ�PRGHO�RQWZLNNHOG�YRRU�KHW�SRVW�EH]ZLMNJHGUDJ��+HW�SURMHFW�*URWH�9HUYRUPLQJHQ�LV�GXV�WRHOHYHUHQG��,Q�HHUVWH�LQVWDQWLH�]DO�GHEHVWDDQGH�NHQQLV�RPWUHQW�JURWH�YHUYRUPLQJHQ�ZRUGHQ�JHEUXLNW�
%LQQHQ�'HOIW�&OXVWHU�WKHPD����*URQG��HQ�FRQVWUXFWLHV��ZDV�LQ�EHJLQVHO�HHQ�UHVWVWHUNWH�RQGHU]RHNJHSURJUDPPHHUG�JHULFKW�RS�I\VLVFKH�EHVFKULMYLQJ�YDQ�PRJHOLMNH�GRRUEUDDNPHFKDQLVPHQ��WH�YDOLGHUHQLQ�KHW�JURRWVFKDOLJH�SURHYHQSURMHFW�³%HUJDPEDFKW´��%LM�GH�FRQFUHWH�LQYXOOLQJ�YDQ�KHW�SURHYHQSURMHFWLV�HFKWHU�GLW�RQGHUGHHO�YHUYDOOHQ��,Q�WKHPD����.XVW�HQ�5LYLHU��]LMQ�PRGHOSURHYHQ�RSJHQRPHQ��JHULFKWRS�KHW�GLMNGRRUEUDDNSURFHV�GRRU�JROIRYHUVODJ��1DDU�YHUZDFKWLQJ�]XOOHQ�GLH�SURHYHQ�LQ����������ZRUGHQ�XLWJHYRHUG���� $DQSDN�HQ�RSERXZ�YDQ�KHW�UDSSRUW'H�KRRIGVWXNLQGHOLQJ�NRPW�JOREDDO�RYHUHHQ�PHW�GH�ZHUNZLM]H�YDQ�GH]H�VWXGLH�$OOHUHHUVW�ZRUGHQ�LQ�KRRIGVWXN���DUFKHW\SHQ�YDQ�GLMNHQ�LQ�1HGHUODQG�HQ�KXQ�VSHFLILHNH�HOHPHQWHQEHVFKUHYHQ�
9HUYROJHQV�ZRUGW�LQ�GH�GDDURSYROJHQGH�KRRIGVWXNNHQ�JHSUREHHUG�KHW�IDDOWUDMHFW�YDQ�GLMNHQ�QD�GHYHUVFKLOOHQGH�SULPDLUH�PHFKDQLVPHQ�IHQRPHQRORJLVFK�WH�RPVFKULMYHQ�DDQ�GH�KDQG�YDQOLWHUDWXXURQGHU]RHN��SUDNWLMNYRRUEHHOGHQ��ODERUDWRULXPSURHYHQ�HQ�WKHRUHWLVFKH�PRGHOOHQ��,QKRRIGVWXN����ZRUGHQ�FRQFOXVLHV�JHJHYHQ�
'H�ZDDUGH�GLH�DDQ�GH�YHUVFKLOOHQGH�LQIRUPDWLHEURQQHQ�ZRUGW�WRHJHNHQG�LV�DOV�YROJW�
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3UDNWLMNYRRUEHHOGHQ(U�]LMQ�ZHLQLJ�RRJJHWXLJHQ�YHUVODJHQ�EHNHQG�YDQ�GLMNGRRUEUDNHQ�ZDDUELM�GDDGZHUNHOLMN�KHW�IDDOWUDMHFWZRUGW�EHVFKUHYHQ��0HHVWDO�]LMQ�HU�DQGHUH�]DNHQ�GLH�RS�KHW�PRPHQW�YDQ�EH]ZLMNHQ�DDQGDFKW�YUDJHQ�9DQ�RXGH�GLMNGRRUEUDNHQ�]LMQ�DOOHHQ�EHVWXXUOLMNH�HQ�ILQDQFLsOH�IHLWHQ�VFKULIWHOLMN�YDVWJHOHJG�LQMDDUYHUVODJHQ�>*RWWVFKDON�����@��8LW�VFKDGHUDSSRUWHQ�YDQ�UHFHQWHUH�KRRJZDWHUV�HQ�RYHUVWURPLQJHQNXQQHQ�YHUVFKLOOHQGH�IDVHQ�LQ�KHW�IDDOWUDMHFW�ZRUGHQ�DIJHOHLG��'LW�JHOGW�YRRU�]RZHO�GHZDWHUVQRRGUDPSHQ�XLW������HQ������DOV�YRRU�GH�KRRJZDWHUV�YDQ������HQ�������%LM�GH�ODDWVWJHQRHPGH�KRRJZDWHUV�]LMQ�JHHQ�GDDGZHUNHOLMNH�GLMNGRRUEUDNHQ�RSJHWUHGHQ�PDDU�DOOHHQ�SULPDLUHEH]ZLMNPHFKDQLVPHQ�ZDDUJHQRPHQ��1DGDW�GH]H�PHFKDQLVPHQ�RSWUHGHQ�ZRUGHQ�PHHVWDO�PDDWUHJHOHQJHWURIIHQ�RP�YHUGHUH�VFKDGH�WH�YRRUNRPHQ��+LHUGRRU�LV�KHW�PRHLOLMN�RP�NDQVHQ�HQ�VQHOKHGHQ�YDQ�GHYHUVFKLOOHQGH�IDVHQ�YDQ�KHW�IDDOWUDMHFW�YDQ�HHQ�ZDWHUNHULQJ�DI�WH�OHLGHQ��3UDNWLMNYRRUEHHOGHQ�XLW�KHWEXLWHQODQG�ZDDUELM�HHQ�EHVFKULMYLQJ�YDQ�GH�JHEHXUWHQLV�RSWUHHGW�]LMQ�QLHW�ZLMG�YHUVSUHLG��$OOHHQ�LQFRQIHUHQWLHYHUVODJHQ�]LMQ�DI�HQ�WRH�EHULFKWHQ�WH�YLQGHQ��9LD�LQWHUQHW�HQ�H�PDLO�LV�JHSUREHHUGYHUVFKLOOHQGH�GHVNXQGLJHQ�XLW�3ROHQ��6ORZDNLMH�HQ�+RQJDULMH�WH�EHUHLNHQ��2S�KHW�YHU]RHN�RPUHIHUHQWLHV�ZHUG�LQ�KHW�DOJHPHHQ�QHJDWLHI�RI�QLHW�JHUHDJHHUG�
3UDNWLMN�HQ�ODERUDWRULXPSURHYHQ3UDNWLMN�HQ�ODERUDWRULXPSURHYHQ�JHYHQ�HHQ�JHVFKHPDWLVHHUGH�YHUVLH�YDQ�GH�ZHUNHOLMNKHLG�ZHHU��%LMSUDNWLMNSURHYHQ�ZRUGW�GH�EHODVWLQJ�HQ�RPVWDQGLJKHGHQ�]R�JHNR]HQ�GDW�KHW�YHUZDFKWH�SURFHV�RRNGDDGZHUNHOLMN�RSWUHHGW��=R�ODDW�PHQ�ELM�GH�LQ�KRRIGVWXN���EHVFKUHYHQ�RYHUVODJSURHI�ELM�:LVVHNHUNHHHQ�FRQWLQXH�KRHYHHOKHLG�ZDWHU�YDQDI�GH�NUXLQ�RYHU�HHQ�YDQ�WH�YRUHQ�EHVSURHLG�ELQQHQWDOXG�ORSHQ�0RJHOLMNH�HIIHFWHQ�GRRU�ELMYRRUEHHOG�H[WUD�RYHUVODJGHELHW�GRRU�JROYHQ�ZRUGHQ�QLHW�PHHJHQRPHQ��'LWEHWHNHQW�GDW�KHW�YHUZDFKWH�SURFHV�PHHVWDO�XLWJHEUHLG�ZRUGW�RPVFKUHYHQ�PDDU�GDW�LQ�ZHUNHOLMNKHLGRRN�DQGHUH�IDFWRUHQ�HHQ�URO�NXQQHQ�VSHOHQ��%RYHQGLHQ�ZRUGW�ELM�HHQ�SURHI�VOHFKWV�ppQ�PHFKDQLVPHEHSURHIG��=RYHU�EHNHQG�]LMQ�QRJ�QLHW�HHUGHU�SURHYHQ�XLWJHYRHUG�ZDDULQ�KHW�JHKHOH�IDDOWUDMHFW�YDQ�GHZDWHUNHULQJ�LV�EHVFKUHYHQ�
'DDUQDDVW�YLQGW�ELM�ODERUDWRULXPSURHYHQ�QLHW�DOOHHQ�HHQ�VFKHPDWLVDWLH�YDQ�GH�EHODVWLQJ�SODDWV�PDDUZRUGW�RRN�GH�RQGHUJURQG�HQ�JHRPHWULH�JHVFKHPDWLVHHUG��3URFHVVHQ�LQ�GH�WLMG��GLH�PHGH�GH�VWHUNWH�YDQGH�GLMN�EHSDOHQ��ZRUGHQ�YHUZDDUORRVG�RI�JHVLPXOHHUG�
0RGHOVWXGLHV1DDVW�SUDNWLMN�HQ�ODERUDWRULXP�VWXGLHV�]LMQ�HU�YHOH�PRGHOVWXGLHV�HQ�QXPHULHNH�VLPXODWLHV�XLWJHYRHUG�'H]H�VWXGLHV�VWDDQ�LQ�YHUJHOLMNLQJ�PHW�KHW�ERYHQVWDDQGH�KHW�YHUVW�YDQ�GH�ZHUNHOLMNKHLG�DI��1DDVW�GHEHODVWLQJ��JHRPHWULH�HQ�RQGHUJURQG�ZRUGHQ�RRN�GH�RSWUHGHQGH�PHFKDQLVPHQ�JHVFKHPDWLVHHUG��9DQDOOH�NDQWHQ�ZRUGHQ�DDQQDPHQ�JHGDDQ�RYHU�KHW�EH]ZLMNSURFHV�YDQ�HHQ�GLMN��'H�PHHVWH�ULFKWOLMQHQ�HQOHLGUDGHQ�]LMQ�JHEDVHHUG�RS�PRGHOVWXGLHV�
,Q�GH]H�VWXGLH�ZRUGW�KHW�PHHVWH�ZDDUGH�JHKHFKW�DDQ�GH�RRJJHWXLJHQYHUVODJHQ�HQ�SUDNWLMN��HQODERUDWRULXPSURHYHQ��0HW�HHQ�VFKXLQ�RRJ�ZRUGW�RRN�QDDU�WKHRUHWLVFKH�PRGHOOHQ�JHNHNHQ�
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PRGHOVWXGLHV

RRJJHWXLJHQYHUVODJVFKHPDWLVDWLH EHODVWLQJ
VFKHPDWLVDWLH EHODVWLQJ�� JHRPHWULH
VFKHPDWLVDWLH EHODVWLQJ�� JHRPHWULH���PHFKDQLVPHQ

:(5.(/,-.+(,'

7+(25,(
8LW�GH�IHQRPHHQEHVFKULMYLQJHQ�YDQ�IDDOWUDMHFWHQ�ZRUGHQ�JHEHXUWHQLVVHQERPHQ�RSJHVWHOG��7HYHQVZRUGW�HHQ�RYHU]LFKW�YDQ�EHVFKLNEDUH�PRGHOOHQ�SHU�PHFKDQLVPH�JHJHYHQ��2S�EDVLV�YDQ�GHSUDNWLMNYRRUEHHOGHQ�HQ�PRGHOOHQ�ZRUGHQ�RYHUJDQJVNDQVHQ�JHVFKDW�
,Q�GH�JHEHXUWHQLVVHQERPHQ�LV�RQGHUVFKHLG�JHPDDNW�WXVVHQ�KHW�SULPDLU�PHFKDQLVPH�HQ�GHPHFKDQLVPHQ�GLH�GH�UHVWVWHUNWH�EHSDOHQ��'H�JUHQV�WXVVHQ�KHW�SULPDLU���HQ�YHUYROJPHFKDQLVPHQ�LVJHEDVHHUG�RS�DDQQDPHQ�GLH�LQ�3&�5LQJ�]LMQ�JHPDDNW��8LW]RQGHULQJHQ�]LMQ�PLFURVWDELOLWHLW�HQ]HWWLQJVYORHLLQJ�GLH�QLHW�LQ�3&�5LQJ�]LMQ�RSJHQRPHQ�
9HUYROJPHFKDQLVPHQ�ZRUGHQ�EHVFKRXZG�WRW�DDQ�EUHVJURHL�ZDDUELM�EUHVJURHL�ZRUGW�JHGHILQLHHUG�DOVKHW�SURFHV�YDQ�HURVLH�YDQ�GH�GLMN��EHJLQQHQG�PHW�HHQ�LQLWLsOH�NUXLQYHUODJLQJ��ZDDUELM�HHQ�VWURRPJDWZRUGW�JHYRUPG��*H]LHQ�GH�GLVFXVVLHV�PHW�EHWUHNNLQJ�WRW�KHW�EHJLQ�YDQ�EUHVJURHL�]LMQ�LQ�GHJHEHXUWHQLVERPHQ�QD�KHW�RSWUHGHQ�YDQ�NUXLQYHUODJLQJ�QRJ�GH�PHFKDQLVPHQ�RYHUVODJ�HQ�HURVLHUHVWSURILHO�PHHJHQRPHQ��+RHZHO�GLW�LQ�GH�JHKDQWHHUGH�GHILQLWLHV�EUHVJURHLPHFKDQLVPHQ�]LMQ��LV�RPGDW�]LM�QRRG]DNHOLMN�]LMQ�YRRU�HHQ�RYHUVWURPLQJ�HQ�GXV�SURFHVPDWLJ�ELMGUDJHQ�DDQ�GH�UHVWVWHUNWH�WRFK�QRJ�HQLJH�UHVWVWHUNWH�DDQ�GH�PHFKDQLVPHQ�JHJHYHQ�
2S�GH�WDNNHQ�YDQ�GH�YHUYROJPHFKDQLVPHQ�VWDDQ�LQ�GH�JHEHXUWHQLVERPHQ�OHWWHUV��'H]H�OHWWHUV�VWDDQYRRU�KHW�PHFKDQLVPH�GDW�EHSDDOW�RI�HHQ�VLWXDWLH�ZHO�RI�QLHW�]DO�RSWUHGHQ��,Q�HHQ�ELMEHKRUHQGH�WDEHO]LMQ�YDQ�GH]H�PHFKDQLVPHQ�GH�EHVFKLNEDUH�PRGHOOHQ��SUDNWLMNYRRUEHHOGHQ�HQ�RYHUJDQJVNDQVHQJHJHYHQ��'H�VFKDWWLQJ�YDQ�GH�RYHUJDQJVNDQVHQ�EOLMIW�YRRU�HHQ�JURRW�GHHO�JHEDVHHUG�RS�HQJLQHHULQJMXGJHPHQW�HQ�LV�YDQ�EHODQJ�RP�KHW�EHODQJ�YDQ�KHW�EHWUHIIHQGH�PHFKDQLVPH�YRRU�GH�WRWDOH�UHVWVWHUNWHELQQHQ�KHW�IDDOWUDMHFW�WH�LGHQWLILFHUHQ�
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9RRU�GH�EHSDOLQJ�YDQ�GH�ELMGUDJHQ�YDQ�GH�YHUVFKLOOHQGH�PHFKDQLVPH�DDQ�GH�WRWDOH�UHVWVWHUNWH�QDSULPDLU�EH]ZLMNHQ�]LMQ�HQNHOH�RSPHUNLQJHQ�YDQ�EHODQJ�x +RH�NOHLQHU�GH�RYHUJDQJVNDQV��KRH�JURWHU�GH�ELMGUDJH�DDQ�GH�UHVWVWHUNWH��(HQ�RYHUJDQJVNDQV�YDQ��EHWHNHQW�GDW�KHW�PHFKDQLVPH�DOWLMG�RSWUHHGW�HQ�GXV�JHHQ�HQNHOH�ELMGUDJH�DDQ�GH�UHVWVWHUNWH�OHYHUW�(HQ�RYHUJDQJVNDQV�YDQ���EHWHNHQW�GDW�KHW�EH]ZLMNPHFKDQLVPH�VWRSW�x 'H�EHWURXZEDDUKHLG�YDQ�GH�RYHUJDQJVNDQV��DDQJHJHYHQ�LQ�GH�ODDWVWH�NRORP�YDQ�GH�WDEHOOHQ�PHW�����RI�R��]HJW�QLHWV�RYHU�GH�VSUHLGLQJ�YDQ�GH�RYHUJDQJVNDQV�PDDU�LHWV�RYHU�GH�PDQLHU�ZDDURS�GH]HNDQV�LV�EHSDDOG��KHW�JHHIW�HHQ�LQGLFDWLH�YDQ�GH�NZDOLWHLW�YDQ�GH�JHVFKDWWH�RYHUJDQJVNDQV�x 'H�YHUZDFKWH�VSUHLGLQJ�ZRUGW�YRRU�HHQ�JURRW�GHHO�EHSDDOG�GRRU�GH�LQYORHG�YDQ�JHRPHWULH�RQGHUJURQG�HQ�EHNOHGLQJ�RS�GH�VWHUNWH�YDQ�HHQ�GLMN��,Q�PLQGHUH�PDWH�VSHHOW�RRN�GH�RQ]HNHUKHLGRYHU�KHW�RSWUHGHQ�YDQ�HHQ��GHHO��PHFKDQLVPH�HHQ�URO�ELM�GH�VSUHLGLQJ��'H�VSUHLGLQJ�LV�DDQJHJHYHQGRRU�HHQ�UDQJH�DDQ�WH�JHYHQ�ZDDUELQQHQ�GH�RYHUJDQJVNDQV�ZDDUVFKLMQOLMN�OLJW�x 9RRU�ELMQD�DOOH�GHHOPHFKDQLVPHQ�LV�GH�GXXU�YDQ�KRRJZDWHU�YDQ�JURRW�EHODQJ�YRRU�GH�UHVWVWHUNWHIDDONDQV��(HQ�ODQJH�EHODVWLQJGXXU�JHHIW�YDQ]HOIVSUHNHQG�KRJH�RYHUJDQJVNDQVHQ��%LM�GH�EHSDOLQJYDQ�RYHUJDQJVNDQVHQ�LV�XLWJHJDDQ�YDQ�HHQ�KRRJZDWHUGXXU�]RDOV�GH]H�YROJHQV�GH�/HLGUDDG�7RHWVHQRS�9HLOLJKHLG�NDQ�ZRUGHQ�YHUZDFKW�
1DDVW�HHQ�JHEHXUWHQLVVHQERRP�HQ�RYHU]LFKWVWDEHO�ZRUGW�YRRU�HON�IDDOWUDMHFW�LQJHJDDQ�RS�GHEHODQJULMNVWH�PHFKDQLVPHQ��'H�ELMGUDJH�YDQ�GH�YHUVFKLOOHQGH�RYHUJDQJVNDQVHQ�DDQ�GH�WRWDOHUHVWVWHUNWH�IDDONDQV�ZRUGW�JHJHYHQ��'H]H�ELMGUDJH�LV�YHHODO�LQ�JUDILHNHQ�ZHHUJHJHYHQ��2S�GH�[�DV�LVGDDUELM�GH�RYHUJDQJVNDQV�YDQ�KHW�EHWUHIIHQGH�PHFKDQLVPH�JHJHYHQ��2S�GH�\�DV�VWDDW�GHUHVWVWHUNWHIDDONDQV��7ZHH�OLMQHQ�JHYHQ�GH�ERYHQ��UHVSHFWLHYHOLMN�RQGHUJUHQV�DDQ��8LW�GH�JUDILHN�NDQ�GHYHUZDFKWLQJ�ZRUGHQ�DIJHOH]HQ�WXVVHQ�ZHONH�WZHH�ZDDUGHQ�GH�UHVWVWHUNWHIDDONDQV�]DO�OLJJHQ�ELM�HHQEHSDDOGH�RYHUJDQJVNDQV�YDQ�KHW�EHWUHIIHQGH�PHFKDQLVPH��2QGHU]RHN�QDDU�HHQ�PHFKDQLVPH�RI�GHRPVWDQGLJKHGHQ�ZDDURQGHU�KHW�PHFKDQLVPH�RSWUHHGW��LV�DDQ�WH�EHYHOHQ�DOV�EOLMNW�GDW�GH�RYHUJDQJVNDQVHHQ�JURWH�LQYORHG�KHHIW�RS�GH�UHVWVWHUNWHIDDONDQV�HQ�GH�ERYHQJUHQV�ELM�DIQHPHQGH�RYHUJDQJVNDQVDIQHHPW�WRW�NOHLQ���������,Q�GH�JUDILHNHQ�]LMQ�GH]H�RPVWDQGLJKHGHQ�WH�KHUNHQQHQ�DDQ�GH�ERYHQVWH�OLMQGLH�DIORRSW�WRW�HHQ�ZDDUGH��UHVWVWHUNWHIDDONDQV��ODJHU�GDQ�����
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� 'LMNW\SHQ��RQGHUJURQG��EHNOHGLQJ�HQ�EHODVWLQJ%LMQD�JHHQ�GLMN�LV�KHW]HOIGH��'RRU�KHW�YHUVFKLO�LQ�EHODVWLQJ��ERGHPRSERXZ�HQ�JURQGHLJHQVFKDSSHQ�LVHONH�GLMN�DQGHUV�RQWZRUSHQ��2RN�PDDWVFKDSSHOLMNH�SURFHVVHQ�KHEEHQ�LQYORHG�RS�KHW�KXLGLJHGZDUVSURILHO�YDQ�GH�GLMN��2I�HHQ�SULPDLU�PHFKDQLVPH�RSWUHHGW��RS�ZHONH�ZLM]H�HQ�KRH�VQHO�YHUYROJHQV�GH�GLMN�GRRUEUHHNW�KDQJW�YDQ�HHQ�KHOHERHO�IDFWRUHQ�DI��,Q�GLW�KRRIGVWXN�ZRUGW�GDDURPJHSUREHHUG�GH�EHODQJULMNVWH�IDFWRUHQ�NRUW�RS�HHQ�ULMWMH�WH�]HWWHQ�HQ�GH�UHODWLH�WRW�KHW�RSWUHGHQ�YDQSULPDLUH�IDDOPHFKDQLVPH�JOREDDO�DDQ�WH�JHYHQ��,Q�GH�HHUVWH�GULH�SDUDJUDIHQ�ZRUGHQ�GDDUWRH�GHHOHPHQWHQ�GLH�YDQ�LQYORHG�]LMQ�RS�KHW�ZDWHUNHUHQG�YHUPRJHQ��VWHUNWH��YDQ�GH�GLMN�EHVFKUHYHQ��'DDUQDZRUGW�LQJHJDDQ�RS�GH�EHODVWLQJ�RS�HHQ�ZDWHUNHULQJ��3DUDJUDDI�����EHWUHIW�HHQ�JHVFKHPDWLVHHUGRYHU]LFKW�YDQ�DUFKHW\SHQ�YDQ�GLMNHQ�LQ�1HGHUODQG��'DDUELM�ZRUGW�DDQJHJHYHQ�ZHONH�SULPDLUHPHFKDQLVPHQ�LQ�ZHON�JHELHG�YDQ�EHODQJ�]LMQ��(HQ�XLWJHEUHLGH�EHVFKRXZLQJ�RYHU�GLMNW\SHQ�LQ1HGHUODQG�ZRUGW�LQ�ELMODJH���JHJHYHQ��,Q�GH�ODDWVWH�SDUDJUDDI�ZRUGW�NZDOLWDWLHI�LQJHJDDQ�RS�GH�UHODWLHWXVVHQ�GLMNW\SHQ�HQ�UHVWVWHUNWH�RQGHU�YHUVFKLOOHQGH�RPVWDQGLJKHGHQ��'H]H�SDUDJUDDI�ORRSW�GDDUPHHYRRUXLW�RS�GH�EHVFKRXZLQJHQ�GLH�YROJHQ�LQ�GH�KRRIGVWXNNHQ���WRW������ *HRPHWULH
'H�JHRPHWULH�YDQ�HHQ�GLMN�LV�EHODQJULMN�YRRU�KHW�RSWUHGHQ�YDQ�HHQ�SULPDLU�PHFKDQLVPH��,Q� )LJXXU����]LMQ�GH�HOHPHQWHQ�YDQ�GH�JHRPHWULH�LQ�HHQ�GZDUVSURILHO�JHWHNHQG��'H�IXQFWLH�YDQ�HHQ�HOHPHQW�LVDIKDQNHOLMN�YDQ�GH�EHODVWLQJ�HQ�RQGHUJURQG��%LM�HHQ�ULYLHUGLMN�]LMQ�YRRUQDPHOLMN�GH�ELQQHQZDDUWVHHOHPHQWHQ�YDQ�EHODQJ�GLH�EHWUHNNLQJ�KHEEHQ�RS�SLSLQJ��RYHUORRS��PLFUR��HQ�ELQQHQZDDUWVHPDFURVWDELOLWHLW��%LM�]HH��HQ�PHHUGLMNHQ�]LMQ�RRN�GH�EXLWHQZDDUWVH�HOHPHQWHQ�GLH�EHWUHNNLQJ�KHEEHQRS�JROIDDQYDO�EHODQJULMN��+LHURQGHU�ZRUGW�NRUW�RS�YHUVFKLOOHQGH�HOHPHQWHQ�YDQ�GH�JHRPHWULH�YDQ�HHQGZDUVSURILHO�LQJHJDDQ��,Q�7DEHO���� LV�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GH�HOHPHQWHQ�GLH�ELM�GHYHUVFKLOOHQGH�SULPDLUH�PHFKDQLVPHQ�HHQ�URO�VSHOHQ�
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=HHGLMNHQ%LM�]HHGLMNHQ�ZRUGW�WLMGHQV�VWRUPFRQGLWLHV�GH�ZDWHUVWDQG�LQ�KHW�DOJHPHHQ�EHSDDOG�GRRU�GHJHWLMEHZHJLQJ�HQ�GH�VWRUPRS]HW��+LHUELM�LV�KHW�YHUWLFDOH�JHWLM�HHQ�SHULRGLHNH��JRHG�WH�YRRUVSHOOHQZDWHUVWDQGVEHZHJLQJ��HQ�LV�KHW�KRUL]RQWDOH�JHWLM�HHQ�VWURPLQJ�GLH�ZDW�PRHLOLMNHU�WH�YRRUVSHOOHQ�LV��'HJHWLM�DPSOLWXGH�YDULHHUW�YDQ�VSULQJWLM�WRW�GRRGWLM�%RYHQRS�KHW�JHWLM�PRHW�QRJ�GH�LQYORHG�YDQ�GH�VWRUP�RSJHWHOG�ZRUGHQ��GH�VWRUPRS]HW��+HW�YHUORRS�LQGH�WLMG�YDQ�GH�RS]HW�NDQ�YDQ�VWRUP�WRW�VWRUP�VWHUN�YHUVFKLOOHQ��(HQ�NRUWH�VWRUP�PHW�HHQ�RS]HWJHGXUHQGH�HQNHOH�XUHQ�]DO�VOHFKWV�ppQ�KRRJ�ZDWHU�EHwQYORHGHQ�HQ�GXV�ppQ�NRUWGXUHQGH�H[WUHPH�SLHN�LQGH�ZDWHUVWDQG�WRW�JHYROJ�KHEEHQ��(HQ�VWRUP�YDQ�HQNHOH�GDJHQ�]DO�PHHUGHUH�SLHNHQ�YHURRU]DNHQ��GLHHFKWHU�QLHW�DOOHPDDO�HYHQ�KRRJ�KRHYHQ�WH�]LMQ��7LMGHQV�GH�VWRUPYORHG�YDQ������ZDV�HU�ELMYRRUEHHOGVSUDNH�YDQ�HHQ�PHUNEDUH�VWRUPRS]HW�JHGXUHQGH�RQJHYHHU����XXU��PDDU�ZDV�HU�VOHFKWV�JHGXUHQGH�ppQKRRJ�ZDWHU����XXU��HHQ�ZDWHUVWDQG�ERYHQ�1$3�����P�JHPHWHQ��7LMGHQV�GH�NURNXVVWRUP�YDQ�����ZDUHQ�PDDU�OLHIVW�YLHU�RS�HHQ�YROJHQGH�KRRJZDWHUSLHNHQ�H[WUHHP�KRRJ�(HQ�YRRUEHHOG�YDQ�HHQ�JHVFKHPDWLVHHUG�YHUORRS�YDQ�GH�VWRUPRS]HW�LV�JHJHYHQ�LQ�RQGHUVWDDQGH�ILJXXU�2S�JURQG�YDQ�HHQ�DQDO\VH�YDQ�GH�YLMIWLJ�KRRJVWH�VWRUPRS]HWWHQ�YDQ�GH�DIJHORSHQ�HHXZ�NDQJHFRQFOXGHHUG�ZRUGHQ�GDW�HU�JHHQ�UHODWLH�LV�WXVVHQ�GH�GXXU�YDQ�GH�RS]HW�HQ�GH�KRRJWH�YDQ�GH�RS]HW��'HGXXU�YDULHHUGH�WXVVHQ����XXU�HQ����XXU�
+HW�ZDWHUVWDQGVYHUORRS�LV�EHSDOHQG�YRRU�GH�EHODVWLQJGXXU�YRRU�HON�GHHO�YDQ�KHW�GLMNWDOXG��'H]HEHODVWLQJGXXU�LV�HHQ�EHODQJULMNH�SDUDPHWHU��DOV�GH�UHVWVWHUNWH�JURWHU�LV�GDQ�GH�EHODVWLQJGXXU��GDQ�IDDOWGH�GLMN�QLHW��'RRU�GH�YDULsUHQGH�ZDWHUVWDQG�NDQ�HHQ�GLMN�JHGXUHQGH�HHQ�VWRUP�PHHUGHUH�PDOHQ�EHODVWZRUGHQ��,Q�>7$:������@�LV�HHQ�ULFKWOLMQ�JHSUHVHQWHHUG�YRRU�KHW�EHSDOHQ�YDQ�GH�PDDWJHYHQGHEHODVWLQJGXXU�ELM�HHQ�VWHUN�YDULsUHQGH�ZDWHUVWDQG�
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��

)LJXXU������9RRUEHHOG�YDQ�HHQ�JHVFKHPDWLVHHUG�YHUORRS�YDQ�GH�VWRUPRS]HW
+HW�YHUORRS�YDQ�GH�ZDWHUVWDQG�LV�YRRU�VWHHQ]HWWLQJHQ�HQ�YRRU�JUDV�GRRUJDDQV�JHHQ�QRHPHQVZDDUGLJHEHODVWLQJ��'H�ZDWHUVWDQGVYDULDWLHV�NXQQHQ�ELM�HHQ�DVIDOW�EHNOHGLQJ�ZHO�LQLWLsOH�VFKDGH�DDQ�GHEHNOHGLQJ�YHURRU]DNHQ��QDPHOLMN�ELM�HHQ�VWHUN�GDOHQGH�ZDWHUVWDQG�HQ�WHJHOLMN�HHQ�HUJ�KRJH�IUHDWLVFKHOLMQ�LQ�GH�GLMN�
%LM�]HHGLMNHQ�NDQ�WLMGHQV�VWRUPFRQGLWLHV�GH�JROIDDQYDO�DDQ]LHQOLMN�]LMQ��,QLWLsOH�VFKDGH�]DO�LQ�YHHOJHYDOOHQ�KHW�JHYROJ�]LMQ�YDQ�GH]H�JROIDDQYDO��%LM�KHW�EH]ZLMNHQ�YDQ�EHNOHGLQJHQ�JULMSW�GLH�GRRUJDDQVRQGHU�GH�ZDWHUOLMQ�DDQ��RQJHYHHU�WXVVHQ�GH�ZDWHUOLMQ�HQ�RQJHYHHU�ppQ�JROIKRRJWH�HURQGHU���%LM�HHQYDULsUHQGH�ZDWHUVWDQG�DOV�JHYROJ�YDQ�JHWLM�HQ�VWRUPRS]HW�NDQ�GLW�EHWHNHQHQ�GDW�HHQ�QLYHDX�RS�GH�GLMNJHGXUHQGH�HHQ�DDQWDO�NRUWH�SHULRGHQ�EHODVW�ZRUGW��'LW�LV�LQ�RQGHUVWDDQGH�ILJXXU�YHUGXLGHOLMNW�

)LJXXU������6FKHPDWLVFKH�ZHHUJDYH�YDQ�GH�EHODVWLQJGXXU�RS�HHQ�VSHFLILHN�QLYHDX�RS�GH�GLMN
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5LYLHUGLMNHQ%LM�ULYLHUGLMNHQ�WUHHGW�LQ�KHW�DOJHPHHQ�HHQ�ODQJGXULJ�KRRJZDWHU�RS�PHW�HHQ�VOHFKWV�ZHLQLJ�YDULsUHQGHZDWHUVWDQG��'H�KHOH�KRRJZDWHUJROI�NDQ�RQJHYHHU�WZHH�ZHNHQ�GXUHQ�,Q�KHW�EHQHGHQULYLHUHQJHELHG�ZRUGW�GH�ZDWHUVWDQG�GHHOV�EHSDDOG�GRRU�GH�ULYLHUDIYRHU�HQ�GHHOV�EHSDDOGGRRU�GH�ZDWHUVWDQG�RS�]HH��ZDDUGRRU�GH�LQYORHG�YDQ�KHW�JHWLM�HQLJV]LQV�PHUNEDDU�LV�HQ�ERYHQGLHQ�HUHHQ�NRUW�GXUHQGH�ZDWHUVWDQGVYHUKRJLQJ�GRRU�HHQ�VWRUP�NDQ�RSWUHGHQ�
'H� NDQV� GDW� GH� KRRJZDWHUJROI� RS� GH� ULYLHU� VDPHQYDOW� PHW� HHQ� ]ZDUH� VWRUP� GLH� JURWH� ZLQGJROYHQYHURRU]DDNW��LV�QLHW�]R�JURRW��%RYHQGLHQ�ZRUGW�ELM�]HHU�KRJH�ZDWHUVWDQG�GH�VFKHHSYDDUW�RS�GH�ULYLHUHQVWLOJHOHJG��%LM�ULYLHUGLMNHQ�]DO�GH�JROIDDQYDO�LQ�GH�PHHVWH�JHYDOOHQ�NOHLQHU�]LMQ�GDQ�ELM�]HHGLMNHQ�
��� 'LMN�DUFKH�W\SHQ2P�HHQ�LQGUXN�WH�NULMJHQ�YDQ�GH�DDQZH]LJKHLG�YDQ�GH�YHUVFKLOOHQGH�GLMNW\SHQ��GH�UHOHYDQWH�HOHPHQWHQYDQ�HHQ�GLMN��GH�EHODQJULMNVWH�EHODVWLQJHQ�HQ�GXV�GH�EHODQJULMNVWH�SULPDLUH�HQ�GDDURS�YROJHQGHPHFKDQLVPHQ�LQ�1HGHUODQG��LV�LQ�GH]H�SDUDJUDDI�JHSUREHHUG�HHQ�RYHU]LFKW�YDQ�DUFKHW\SHQ�YDQ�GLMNHQLQ�1HGHUODQG�WH�JHYHQ��$OV�GH�NDUDNWHULVWLHNH�JHRPHWULH�YDQ�GLMNHQ�EHNHQG�LV��NDQ�HHQ�LQGUXN�ZRUGHQYHUNUHJHQ�YDQ�GH�UHVWVWHUNWH�YDQ�GLMNHQ�QD�SULPDLU�EH]ZLMNHQ��+LHURS�ZRUGW�LQ�GH�YROJHQGH�SDUDJUDDIHQ�KRRIGVWXNNHQ�YHUGHU�LQJHJDDQ��'H]H�SDUDJUDDI�LV�HHQ�VDPHQYDWWLQJ�YDQ�HHQ�JOREDOH�LQYHQWDULVDWLHYDQ�GLMNW\SHQ�LQ�1HGHUODQG��'H�JOREDOH�LQYHQWDULVDWLH�YDQ�GLMNW\SHQ�LQ�1HGHUODQG�LV�LQ�ELMODJH��JHJHYHQ�
(HQ�DUFKHW\SH�NDQ�ZRUGHQ�RPVFKUHYHQ�DOV�HHQ�RHUYRUP��+HW�DUFKHW\SH�YDQ�HHQ�ULYLHUGLMN�LQ1HGHUODQG�LV�HHQ�NOHLGLMN�PHW�JUDV�EHNOHHG��'LW�SURILHO�LV�ZHHUJHJHYHQ�LQ�)LJXXU�����DOV�SURILHO��D�
,Q�GH�ORRS�GHU�WLMG�LV�GRRU�DOOHUOHL�GLMNYHUVWHUNLQJHQ�GH�JHRPHWULH�YHUDQGHUW��9RRU�KHW�GHILQLsUHQ�YDQUHVWVWHUNWH�YDQ�HHQ�GLMN�NDQ�QLHW�PHHU�ZRUGHQ�YROVWDDQ�PHW�ERYHQVWDDQG�DUFKHW\SH��8LW�ELMODJH���EOLMNWGDW�ELMQD�DOOH�PRJHOLMN�GHQNEDUH�GLMNSURILHOHQ�LQ�1HGHUODQG�]LMQ�WH�YLQGHQ��'H�PHHVWH�YDQ�GH]HSURILHOHQ�NXQQHQ�ZRUGHQ�VDPHQJHYDW�LQ�HHQ�DDQWDO�NDUDNWHULVWLHNH�GLMNSURILHOHQ��'H]H�VWDDQZHHUJHJHYHQ�LQ�RQGHUVWDDQGH�)LJXXU�����
3URILHO���EHWUHIW�HHQ�NOHLGLMN�PHW�HHQ�HYHQWXHOH�EHUP��=RQGHU�EHUP�NRPW�GLW�SURILHO�RYHUHHQ�PHW�KHWDUFKHW\SH�GLMN��+HW�NDQ�HFKWHU�RRN�HHQ�QDDU�EXLWHQ���H��RI�V\PPHWULVFK���G��YHU]ZDDUGH�GLMN�]LMQ�9RRU�GH�UHVWVWHUNWH�ZRUGW�KLHUWXVVHQ�JHHQ�RQGHUVFKHLG�JHPDDNW��0HW�EHUP�NDQ�GLW�SURILHO�HHQSDUDOOHOGLMN���E���HHQ�EXLWHQGLMNVH�YHU]ZDULQJ�ZDDUELM�GH�RXGH�GLMN�LV�DIJHJUDYHQ���F���HHQRRUVSURQNHOLMNH�GLMN���RI�HHQ�GLMN�PHW�EORNYHU]ZDULQJ�GLH�ELQQHQGLMNV�LV�YHU]ZDDUG���PHW�HHQ�EHUP]LMQ��,Q�GH�HHUVWH�WZHH�JHYDOOHQ�EHVWDDW�GH�EHUP�JHKHHO�XLW�NOHL��,Q�GH�ODDWVWH�WZHH�JHYDOOHQ�NDQ�GHEHUP�]RZHO�XLW�NOHL�DOV�XLW�]DQG�DIJHGHNW�PHW�HHQ�NOHLODDJ�EHVWDDQ�
3URILHO���EHWUHIW�HHQ�QDDU�ELQQHQ�YHU]ZDDUGH�GLMN�ZDDUELM�YRRU�GH�GLMNYHUVWHUNLQJ�JHEUXLN�LV�JHPDDNWYDQ�]DQG��%LM�SURILHO���ZRUGW�IXQJHHUW�GH�RXGH�NOHLGLMN�DOV�EXLWHQEHUP�HQ�LV�DDQ�GH�ELQQHQ]LMGH�HHQJHKHHO�QLHXZH�]DQGGLMN�DDQJHOHJG�
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ELQQHQEXLWHQ

ELQQHQEXLWHQ

)LJXXU������*HVFKHPDWLVHHUGH�NDUDNWHULVWLHNH�GZDUVSURILHOHQ�YDQ�GLMNHQ�LQ�1HGHUODQG
3URILHO���LV�HHQ�]DQGGLMN��'LW�LV�ELMYRRUEHHOG�HHQ�GLMN�WHU�SODDWVH�YDQ�HHQ�KHUVWHOG�VWURRPJDW��������RIHHQ�YHUOHJGH�GLMN�
$OOH�SURILHOHQ�NRPHQ�]RZHO�PHW�DOV�]RQGHU�YRRUODQG�YRRU��+HW�QLYHDX�YDQ�KHW�YRRUODQG�YDULHHUW�YDQLHWV�KRJHU�GDQ�JHPLGGHOG�KRRJ�ZDWHU�WRW�NUXLQKRRJWH��&RPELQDWLHV�YDQ�ELQQHQ��HQ�EXLWHQVORRW��ELQQHQHQ�EXLWHQ�EHUPHQ�NRPHQ�DOOHPDDO�YRRU��'DDUQDDVW�]LMQ�HOHPHQWHQ�DOV�ZHJHQ��EHERXZLQJ�RI�ERPHQ�RSRI�LQ�GH�GLUHFWH�RPJHYLQJ�YDQ�GH�GLMN�DDQZH]LJ��2YHU�GH�RQGHUJURQG�LV�LQ�SDUDJUDDI� ��� DO�HQLJHRSPHUNLQJHQ�JHPDDNW�
(HQ�RYHU]LFKW�YDQ�KHW�YRRUNRPHQ�YDQ�GH�YHUVFKLOOHQGH�SURILHOHQ�LV�QLHW�EHNHQG��(QNHOH�DOJHPHQHRSPHUNLQJHQ�RYHU�GH�SURILHOHQ�LQ�UHODWLH�WRW�ERYHQ��HQ�EHQHGHQULYLHUHQ��]HH�HQ�PHHUGLMNHQ�NXQQHQ�ZHOZRUGHQ�JHPDDNW��9RRU�XLWJHEUHLGHUH�LQIRUPDWLH�ZRUGW�YHUZH]HQ�QDDU�ELMODJH����2S�EHODVWLQJHQ�RS�GHSURILHOHQ�LV�LQ�SDUDJUDDI���� LQJHJDDQ�
=HHGLMNHQ�]LMQ�YRRUQDPHOLMN�]DQGGLMNHQ��SURILHO����PHW�YDDN�HHQ�RXGH�NOHLNHUQ��SURILHO���HQ�����+HWEXLWHQWDOXG�LV�IODXZ�HQ�PHW�VWHHQ�HQ�RI�DVIDOW�EHNOHHG��9DDN�LV�HHQ�EXLWHQGLMNVH�EHUP�DDQZH]LJZDDURYHU�HHQ�RQGHUKRXGVVWURRN�ORRSW��'H�NUXLQ�LV�UHODWLHI�VPDO��FLUFD���P��$DQ�GH�ELQQHQ]LMGH�LV�KHWWDOXG�VWHLOHU��FLUFD�������6RPV�OLJW�ELQQHQGLMNV�HHQ�EHUP�HQ�RI�HHQ�ZHJ��+LHUQDDVW�OLJW�HHQ�WHHQVORRW�=HHGLMNHQ�NRPHQ�]RZHO�PHW�DOV�]RQGHU�YRRUODQG�YRRU��'H�RQGHUJURQG�YDULHHUW�YDQ�ZDGDI]HWWLQJHQ�WRW
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+RORFHQH�NOHL�HQ�YHHQSDNNHWWHQ��'H�EHODQJULMNVWH�EH]ZLMNPHFKDQLVPHQ�]LMQ�RYHUVODJ�HQ�EHVFKDGLJLQJEXLWHQEHNOHGLQJ�
2XGH�PHHUGLMNHQ�]LMQ�PHHVWDO�YDQ�NOHL��SURILHO�����1LHXZHUH�SROGHUGLMNHQ�]LMQ�]DQGGLMNHQ��SURILHO����'H�KHOOLQJ�YDQ�KHW�EXLWHQWDOXG�YDULHHUW��,Q�1RRUG�+ROODQG�]LMQ�GH�WDOXGKHOOLQJHQ�VWHLOHU�GDQ�LQ)ULHVODQG��,QGLHQ�JHHQ�ZHJ�RS�GH�NUXLQ�DDQZH]LJ�LV��LV�GH�NUXLQ�VPDO��FLUFD���P���%LM�DDQZH]LJKHLGYDQ�HHQ�ZHJ�LV�GH�NUXLQ�EUHGHU��$DQ�GH�ELQQHQ]LMGH�NRPHQ�EHUPHQ�PHW�WHHQVORWHQ�YRRU��2S�GH�EHUPORRSW�LQ�)ULHVODQG�HHQ�ZHJ��2RN�PHHUGLMNHQ�NRPHQ�]RZHO�PHW�YRRUODQG�LQ�1RRUG�+ROODQG�DOV�]RQGHUYRRUODQG�LQ�)ULHVODQG�HQ�)OHYRODQG�YRRU��'H�RQGHUJURQG�EHVWDDW�]RZHO�XLW�]DQG��DOV�NOHL��HQYHHQDI]HWWLQJHQ��2YHUVODJ��EHVFKDGLJLQJ�EXLWHQEHNOHGLQJ�HQ�LQ�PLQGHUH�PDWH�ELQQHQZDDUWVHPDFURVWDELOLWHLW�]LMQ�GH�YRRUQDDPVWH�SULPDLUH�EH]ZLMNPHFKDQLVPHQ
,Q�KHW�ULYLHUHQJHELHG�NRPHQ�YRRUQDPHOLMN�GH�HHUVWH�GULH�EHVFKUHYHQ�SURILHOHQ�YRRU��1LHXZH�GLMNHQ�YDQ�QD������]LMQ�YDDN�]DQGGLMNHQ��9HUGHU�ZRUGW�ELM�ELQQHQGLMNVH�GLMNYHU]ZDULQJHQ�ZDDU�PRJHOLMNJHEUXLN�JHPDDNW�YDQ�]DQG��SURILHO�����%XLWHQGLMNVH�YHU]ZDULQJHQ�]LMQ�LQ�KHW�DOJHPHHQ�LQ�NOHLXLWJHYRHUG��SURILHO��E��H��,Q�KHW�EHQHGHQULYLHUHQJHELHG�YDQ�1HGHUODQG�OLJJHQ�GH�GLMNHQ�RS�GLNNH�+RORFHQH�NOHL�HQYHHQSDNNHWWHQ��'H�EHODQJULMNVWH�SULPDLUH�PHFKDQLVPHQ�]LMQ�KLHU�ELQQHQZDDUWVH�PDFURVWDELOLWHLW�RSGULMYHQ�HQ�RYHUORRS��,Q�KHW�RRVWHQ�]LMQ�GH�VODSSH�ODJHQ�SDNNHWWHQ�GXQQHU�HQ�NRPHQ�]DQGODJHQ�GLFKWRQGHU�KHW�RSSHUYODN�YRRU��3LSLQJ��PDFUR���PLFURLQVWDELOLWHLW�HQ�RYHUORRS�]LMQ�GH�EHODQJULMNVWHEH]ZLMNPHFKDQLVPHQ�
'RRU�DOOH�PRJHOLMNH�FRPELQDWLHV�LQ�JHRPHWULH��EHODVWLQJ�HQ�RQGHUJURQG�LV�KHW�QLHW�]LQYRO�RP�YDQ�HHQUHVWVWHUNWH�YDQ�HHQ�NDUDNWHULVWLHN�GLMNSURILHO�XLW�WH�JDDQ��7H�PHHU�RPGDW�GH�UHVWVWHUNWH�YDQ�HHQ�GLMN�SHUPHFKDQLVPH�NDQ�YDULsUHQ��9RRU�GH�UHVWVWHUNWH�ELM�SLSLQJ�LV�GH�WDOXGKHOOLQJ�HQ�EHNOHGLQJ�ELMYRRUEHHOGQLHW�YDQ�GLUHFW�EHODQJ��,Q�KHW�YHUORRS�YDQ�KHW�SURMHFW�]DO�GDDURP�SHU�PHFKDQLVPH�ZRUGHQ�EHNHNHQZHONH�HOHPHQWHQ�YDQ�GH�GLMN�YDQ�EHODQJ�]LMQ�YRRU�GH�UHVWVWHUNWH��,Q�GLW�UDSSRUW�ZRUGW�HHQ�LQGLFDWLHYHIDDONDQV�JHJHYHQ��'RRU�HHQ�LQGLFDWLHYH�VSUHLGLQJ�YDQ�GH�IDDONDQV�ZRUGW�GH�PRJHOLMNH�LQYORHG�YDQ�GHYHUVFKLOOHQGH�GLMNHOHPHQWHQ�DDQJHJHYHQ��(HQ�NOHLQH�UHVSHFWLHYHOLMN�JURWH�VSUHLGLQJ�JHHIW�DDQ�GDW�KHWEH]ZLMNHQ�ZHLQLJ�UHVSHFWLHYHOLMN�VWHUN�DIKDQJW�YDQ�GH�HOHPHQWHQ�YDQ�GH�ZDWHUNHULQJ��,Q�HHQ�ODWHUVWDGLXP�NXQQHQ�HYHQWXHHO�GH�RYHUJDQJVNDQVHQ�DIKDQNHOLMN�ZRUGHQ�JHPDDNW�YDQ�GH�HOHPHQWHQ�YDQ�GHZDWHUNHULQJ���� .ZDOLWDWLHYH�EHVFKRXZLQJ�YDQ�GH�UHVWVWHUNWH�SHU�GLMNW\SH,Q�GH]H�SDUDJUDDI�ZRUGW�LQ�WDEHOOHQ�YRRU�YHUVFKLOOHQGH�VLWXDWLHV�HQ�RPVWDQGLJKHGHQ�SHU�GLMNW\SH�HHQNZDOLWDWLHYH�LQGUXN�JHJHYHQ�YDQ�GH�UHVWVWHUNWH��'H]H�LQGUXN�LV�JHEDVHHUG�RS�GH�UHVXOWDWHQ�YDQ�GHEHVFKRXZLQJHQ�RYHU�UHVWVWHUNWH�GLH�LQ�GH�KLHUQDYROJHQGH�KRRIGVWXNNHQ�ZRUGHQ�JHJHYHQ�
2QGHUVFKHLG�ZRUGW�JHPDDNW�WXVVHQ�YLHU�RPVWDQGLJKHGHQ�x %LM�KRRJ�ZDWHU�RS�GH�ULYLHU�HQ�HHQ�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN��(U�WUHHGW�JHHQ�RYHUVODJ�RS�x %LM�RYHUVODJ�RI�RYHUORRS�HQ�HHQ�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�x %LM�HHQ�YDO�YDQ�KRRJZDWHU�HQ�HHQ�GDOLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�x 9ODN�YRRU�HHQ�WZHHGH�KRRJZDWHUJROI�
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'H�VLWXDWLHV�GLH�ZRUGHQ�RQGHUVFKHLGHQ�]LMQ�x (HQ�GLMN�ZDDU�HHQ�DIVFKXLYLQJ�DDQ�GH�ELQQHQ]LMGH�KHHIW�SODDWVJHYRQGHQ��'LW�NDQ�YHURRU]DDNW�]LMQGRRU�RYHUVODJ��PLFURLQVWDELOLWHLW�RI�HHQ�ELQQHQZDDUWVH�PDFURLQVWDELOLWHLW�x (HQ�GLMN�ZDDU�HHQ�DIVFKXLYLQJ�DDQ�GH�EXLWHQ]LMGH�KHHIW�SODDWVJHYRQGHQ��'LW�NDQ�DOOHHQYHURRU]DDNW�]LMQ�GRRU�HHQ�EXLWHQZDDUWVH�PDFURLQVWDELOLWHLW�x (HQ�GLMN�ZDDU�KHW�DFKWHUODQG�LV�RSJHEDUVWHQ��'LW�NDQ�HHQ�LQOHLGHQG�PHFKDQLVPH�YRRU�SLSLQJ�]LMQ�x (HQ�GLMN�ZDDUYRRU�HHQ�]HWWLQJVYORHLLQJ�LV�RSJHWUHGHQ�x (HQ�GLMN�ZDDU�VFKDGH�DDQ�KHW�ELQQHQWDOXG�HURVLH�WHQ�JHYROJH�YDQ�RYHUVODJ�LV�RSJHWUHGHQ�x (HQ�GLMN�ZDDU�VFKDGH�DDQ�KHW�EXLWHQWDOXG��GRRU�HURVLH��LV�RSJHWUHGHQ�
(U�LV�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�GH�GXXU�YDQ�GH�KRRJZDWHUJROI�
(HQ�NZDOLWDWLHYH�LQGUXN�YDQ�GH�UHVWVWHUNWH�LV�LQ�GH�YROJHQGH�LQ�WDEHOOHQ�ZHHUJHJHYHQ��,Q�GH�NRS�VWDDWGH�XLWJDQJVVLWXDWLH��,Q�GH�HHUVWH�NRORP�LV�KHW�W\SH�GLMN�DDQJHJHYHQ��'H�GLMNW\SHQ�YHUZLM]HQ�QDDU�GHEHVFKULMYLQJHQ�YDQ�DUFKHW\SHQ�LQ�YRRUJDDQGH�SDUDJUDDI������'H�RYHULJH�YHOGHQ�]LMQ�JHYXOG�PHWSOXVVHQ�HQ�PLQQHQ��'H�UHVWVWHUNWH�LV�NOHLQHU�QDDUPDWH�GH�SOXVVHQ�WRHQHPHQ��(HQ�PLQ�JHHIW�HHQ�KRJHUHUHVWVWHUNWH�DDQ�
����� +RJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN��JHHQ�RYHUVODJ,Q�RQGHUVWDDQGH�WDEHO�LV�HHQ�LQGUXN�JHJHYHQ�YDQ�GH�UHVWVWHUNWH�ELM�HHQ�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�'DDUELM�LV�DDQJHQRPHQ�GDW�GH�IUHDWLVFKH�OLMQ�]LMQ�KRRJVWH�SXQW�KHHIW�EHUHLNW�HQ�QLHW�PHHU�VWLMJW�9RRU�GH]H�VLWXDWLH�LV�LQ�KHW�DOJHPHHQ�QD�KHW�RSWUHGHQ�YDQ�HHQ�SULPDLU�EH]ZLMNPHFKDQLVPH�QRJ�HHQKRJH�UHVWVWHUNWH�DDQZH]LJ�

DIVFKXLYLQJ HURVLHELQQHQ EXLWHQ RSEDUVWHQDFKWHUODQG ]HWWLQJVYORHLLQJ PLFURLQVWDELOLWHLW ELQQHQ EXLWHQGZDUVSURILHO�� �� Q�Y�W� ��GZDUVSURILHO�� �� ��� �GZDUVSURILHO�� ��� �� ��GZDUVSURILHO�� ��� Q�Y�W� ��� Q�Y�W� �� Q�Y�W� �R7DEHO������,QGLFDWLH�UHVWVWHUNWH�ELM�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN��KRRJ�ZDWHU�
,QGLHQ�ELM�KRRJ�ZDWHU�]RQGHU�RYHUVODJ�HHQ�DIVFKXLYLQJ�DDQ�GH�ELQQHQ]LMGH�YDQ�GH�GLMN�RSWUHHGW�ZDDUELMGH�NUXLQ�QLHW�ZRUGW�YHUODDJG�KHHIW�GH�GLMN�QRJ�HHQ�DDQ]LHQOLMNH�UHVWVWHUNWH��(HQ�QLHXZHHYHQZLFKWVVLWXDWLH�LV�RQWVWDDQ��GRRUGDW�GH�IUHDWLVFKH�OLMQ�QLHW�YHUGHU�VWLMJW��]DO�HHQ�YHUYROJ�DIVFKXLYLQJQLHW�VQHO�RSWUHGHQ��$OOHHQ�NOHLQH�DIVFKXLYLQJHQ�ERYHQ�LQ�KHW�JOLMYODN�NXQQHQ�RSWUHGHQ�
$OV�HHQ�DIVFKXLYLQJ�RSWUHHGW�ZDDUELM�GH�NUXLQ�ZRUGW�YHUODDJG�]RGDQLJ�GDW�RYHUVODJ�RSWUHHGW�KHHIW�GHGLMN�YDQ]HOIVSUHNHQG�HHQ�KRJHUH�UHVWVWHUNWHIDDONDQV��9RRUDO�ELM�GLMNW\SH���HQ���]DO�VQHO�HURVLH�YDQ�GHNHUQ�NXQQHQ�RSWUHGHQ�
7LMGHQV�KRRJ�ZDWHU�WUHHGW�JHHQ�EXLWHQZDDUWVH�LQVWDELOLWHLW�RS�
9HUYROJPHFKDQLVPHQ�QD�RSEDUVWHQ�KDQJHQ�VWHUN�DI�YDQ�GH�EXLWHQZDWHUVWDQG��$OOHHQ�HHQ�ODQJH�GXXUYDQ�GH�KRRJZDWHUJROI�NDQ�QRJ�OHLGHQ�WRW�SLSLQJ��9HUGHU�LV�GH�DIVWDQG�WXVVHQ�KHW�LQWUHGHSXQW�HQ�GHSODDWV�ZDDU�GH�RQGHUJURQG�RSEDUVW�YDQ�EHODQJ�YRRU�KHW�RSWUHGHQ�YDQ�YHUYROJPHFKDQLVPHQ��'LW�LV
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RQDIKDQNHOLMN�YDQ�KHW�GLMNW\SH��9HUYROJPHFKDQLVPHQ�]LMQ�RQDIKDQNHOLMN�YDQ�GH�IUHDWLVFKH�OLMQ�LQ�GHGLMN�
(HQ�]HWWLQJVYORHLLQJ�WUHHGW�PHHVWDO�RS�ELM�ODDJ�ZDWHU�HQ�LV�RQDIKDQNHOLMN�YDQ�HHQ�KRJH�IUHDWLVFKH�OLMQLQ�GH�GLMN�
0LFURLQVWDELOLWHLW�LV�HHQ�VWHUN�WLMGVDIKDQNHOLMN�SURFHV�HQ�WUHHGW�DOOHHQ�ELM�]DQGGLMNHQ�RS��$IKDQNHOLMNYDQ�GH�GRRUODWHQGKHLG�HQ�JHRPHWULH�HQ�YRRUDO�GH�GXXU�YDQ�GH�KRRJZDWHUJROI�NDQ�PLFURLQVWDELOLWHLW�WRWHHQ�GLMNGRRUEUDDN�OHLGHQ��+RH�JURWHU�GH�GRRUODWHQGKHLG�YDQ�GH�NHUQ�HQ�KRH�VPDOOHU�GH�GLMN�KRH�NOHLQHUGH�UHVWVWHUNWH�
(URVLH�YDQ�KHW�ELQQHQWDOXG�NDQ�QLHW�RSWUHGHQ�GRRUGDW�JHHQ�ZDWHU�RYHU�GH�GLMN�KHHQ�NRPW�
$OV�HURVLH�YDQ�EXLWHQWDOXG�LV�RSJHWUHGHQ�NDQ�GH�NHUQ�ZRUGHQ�DDQJHWDVW��'H�VQHOKHLG�ZDDUPHH�GDWJHEHXUW�LV�DIKDQNHOLMN�YDQ�GH�JROIDDQYDO��GH�GXXU�YDQ�KHW�KRRJZDWHU�HQ�KHW�NHUQPDWHULDDO��'HUHVWVWHUNWH�ELM�ULYLHUGLMNHQ�QD�HHQ�LQLWLsOH�EHVFKDGLJLQJ�YDQ�KHW�EXLWHQWDOXG�LV�JURWHU�GDQ�GLH�YDQ�HHQ]HH�RI�PHHUGLMN��%LM�GH]H�ODDWVWH�GLMNHQ��GLMNW\SH���HQ����LV�GH�EHODVWLQJ�JURWHU�WHUZLMO�KHWNHUQPDWHULDDO�QLHW�EHWHU�EHVWDQG�LV�WHJHQ�GH]H�EHODVWLQJ�
����� +RJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN��RYHUVODJ%LM�HHQ�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�ZDDUELM�ERYHQGLHQ�RYHUVODJ�RSWUHHGW�LV�GH�UHVWVWHUNWHIDDONDQVYDQ]HOIVSUHNHQG�JURWHU�GDQ�ELM�HQNHO�HHQ�EHODVWLQJ�GRRU�HHQ�KRJH�IUHDWLVFKH�OLMQ��,Q�RQGHUVWDDQGH�WDEHOLV�HHQ�NZDOLWDWLHYH�LQGUXN�JHJHYHQ�YDQ�GH�UHVWVWHUNWH�IDDONDQV�

DIVFKXLYLQJ HURVLHELQQHQ EXLWHQ ZHOYRUPLQJ ]HWWLQJVYORHLLQJ PLFURLQVWDELOLWHLW ELQQHQ EXLWHQGZDUVSURILHO�� � Q�Y�W� �� ��GZDUVSURILHO�� ��� � � �GZDUVSURILHO�� �� �� �� ��GZDUVSURILHO�� � Q�Y�W� �� Q�Y�W � �7DEHO������,QGLFDWLH�UHVWVWHUNWH�ELM�HHQ�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�HQ�RYHUVODJ
,QGLHQ�HHQ�DIVFKXLYLQJ�DDQ�GH�ELQQHQ]LMGH�YDQ�GH�GLMN�KHHIW�SODDWVJHYRQGHQ�NDQ�RYHUVODDQG�ZDWHU�KHWUHVWSURILHO�DDQWDVWHQ��2YHUVODJ�KHHIW�WLMGHQV�GH�ZDWHUVQRRG�LQ������YRRU�YHHO�VFKDGH�DDQ�GLMNHQJH]RUJG��9DDN�EHJRQ�HHQ�GRRUEUDDN�PHW�HHQ�DIVFKXLYLQJ�YDQ�HHQ�YHU]DGLJG�ELQQHQWDOXG��]LHKRRIGVWXN�����'H�DDQJHWDVWH�GLMNHQ�LQ������ZDUHQ�YRRUDO�NOHLGLMNHQ�YDQ�KHW�W\SH����'RRUGDW�HHQ]DQGNHUQ�PLQGHU�VDPHQKDQJ�KHHIW�GDQ�HHQ�NOHLNHUQ�]XOOHQ�ELM�RYHUVODJ�GLMNHQ�PHW�]DQG�LQ�GH�NHUQ�W\SH���W�P����VQHOOHU�EH]ZLMNHQ�QD�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�YDQ�KHW�ELQQHQWDOXG�GDQ�GLMNHQGLH�JHKHHO�XLW�NOHL�EHVWDDQ�%LM�HHQ�]DQGGLMN��SURILHO���HQ����NDQ�ERYHQGLHQ�HHQ�FRPELQDWLH�YDQ�PLFURLQVWDELOLWHLW�HQ�RYHUVODJRSWUHGHQ�HQ�YRRU�YHUVQHOGH�HURVLH�YDQ�GH�NHUQ�]RUJHQ�
7LMGHQV�KRRJ�ZDWHU�WUHHGW�JHHQ�EXLWHQZDDUWVH�LQVWDELOLWHLW�RS�
9HUYROJPHFKDQLVPHQ�QD�RSEDUVWHQ�KDQJHQ�VWHUN�DI�YDQ�GH�EXLWHQZDWHUVWDQG��$OOHHQ�HHQ�KRJH�HQ��RIODQJH�KRRJZDWHUJROI�NDQ�OHLGHQ�WRW�SLSLQJ��9HUGHU�LV�GH�DIVWDQG�WXVVHQ�KHW�LQWUHGHSXQW�HQ�GH�SODDWV
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ZDDU�GH�RQGHUJURQG�RSEDUVW�YDQ�EHODQJ�YRRU�KHW�RSWUHGHQ�YDQ�YHUYROJPHFKDQLVPHQ��'LW�LVRQDIKDQNHOLMN�YDQ�KHW�GLMNW\SH��9HUYROJPHFKDQLVPHQ�QD�RSEDUVWHQ�]LMQ�RQDIKDQNHOLMN�YDQ�RYHUVODJ�
(HQ�]HWWLQJVYORHLLQJ�WUHHGW�PHHVWDO�RS�ELM�ODDJ�ZDWHU�HQ�LV�RQDIKDQNHOLMN�YDQ�RYHUVODJ�
0LFURLQVWDELOLWHLW�LV�HHQ�VWHUN�WLMGVDIKDQNHOLMN�SURFHV�HQ�WUHHGW�DOOHHQ�ELM�]DQGGLMNHQ�RS��$IKDQNHOLMNYDQ�GH�GRRUODWHQGKHLG�HQ�JHRPHWULH�HQ�YRRUDO�GH�GXXU�YDQ�GH�KRRJZDWHUJROI�NDQ�PLFURLQVWDELOLWHLW�WRWHHQ�GLMNGRRUEUDDN�OHLGHQ�
9HUYROJPHFKDQLVPHQ�QD�HURVLH�YDQ�KHW�ELQQHQWDOXG�YHUORSHQ�ELM�]DQGLJH�NHUQHQ�VQHOOHU�GDQ�ELMNOHLNHUQHQ�
$OV�HURVLH�YDQ�EXLWHQWDOXG�LV�RSJHWUHGHQ�NDQ�GH�NHUQ�ZRUGHQ�DDQJHWDVW��'H�VQHOKHLG�ZDDUPHH�GDWJHEHXUW�LV�DIKDQNHOLMN�YDQ�GH�JROIDDQYDO��GH�GXXU�YDQ�KHW�KRRJZDWHU�HQ�KHW�NHUQPDWHULDDO��'HUHVWVWHUNWH�ELM�ULYLHUGLMNHQ�QD�HHQ�LQLWLsOH�EHVFKDGLJLQJ�YDQ�KHW�EXLWHQWDOXG�LV�JURWHU�GDQ�GLH�YDQ�HHQ]HH�RI�PHHUGLMN��%LM�GH]H�ODDWVWH�GLMNHQ��GLMNW\SH���HQ����LV�GH�EHODVWLQJ�JURWHU�WHUZLMO�KHWNHUQPDWHULDDO�QLHW�EHWHU�EHVWDQG�LV�WHJHQ�GH]H�EHODVWLQJ�
����� 'DOLQJ�YDQ�GH�EXLWHQZDWHUVWDQG1D�HHQ�KRRJZDWHUJROI�GDDOW�GH�ZDWHUVWDQG�LQ�GH�GLMN��'H�EHODVWLQJ�RS�GH�GLMN�QHHPW�DI�HQ�LQ�KHWDOJHPHHQ�LV�GH�VWHUNWH�YDQ�GH�GLMN�YROGRHQGH�RP�YHUYROJPHFKDQLVPHQ�WH�YRRUNRPHQ��$OOHHQ�GRRU�HHQEXLWHQZDDUWVH�LQVWDELOLWHLW�RI�HHQ�]HWWLQJVYORHLLQJ�LV�VFKDGH�PRJHOLMN��(U�LV�HFKWHU�JHHQ�RYHUVWURPLQJWH�YHUZDFKWHQ�GRRUGDW�GH�EXLWHQZDWHUVWDQG�ODDJ�LV�

DIVFKXLYLQJ HURVLHELQQHQ EXLWHQ ZHOYRUPLQJ ]HWWLQJVYORHLLQJ PLFURLQVWDELOLWHLW ELQQHQ EXLWHQ'ZDUVSURILHO�� ��� ��� Q�Y�W� ���'ZDUVSURILHO�� ��� ��� ��� ���'ZDUVSURILHO�� ��� � ��� ���'ZDUVSURILHO�� ��� � ��� RR ��� ���7DEHO������,QGLFDWLH�UHVWVWHUNWH�ELM�GDOLQJ�EXLWHQZDWHUVWDQG
����� 5HVWVWHUNWH�ELM�KHW�RSWUHGHQ�YDQ�HHQ�WZHHGH�KRRJZDWHUJROI1DGDW�HHQ�HHUVWH�KRRJZDWHUJROI�RI�VWRUP�VFKDGH�DDQ�GH�GLMN�KHHIW�YHURRU]DDNW�NDQ��LQGLHQ�QRJ�JHHQKHUVWHOZHUN]DDPKHGHQ�KHEEHQ�SODDWVJHYRQGHQ��HHQ�WZHHGH�KRRJZDWHUJROI�RI�VWRUP�YHUYROJ�VFKDGHYHURRU]DNHQ��'H�UHVWVWHUNWH�YDQ�GH�GLMN�LV�DIKDQNHOLMN�YDQ�GH�GXXU�HQ�GH�KRRJWH�YDQ�GH�WZHHGHEHODVWLQJSHULRGH�
,QGLHQ�KHW�EXLWHQWDOXG�WLMGHQV�GH�YRRUJDDQGH�EHODVWLQJSHULRGH�LV�EHVFKDGLJG��NDQ�JHGXUHQGH�GH�KHOHWZHHGH�EHODVWLQJSHULRGH�YHUGHUH�EHVFKDGLJLQJ�DDQ�GH�EXLWHQ]LMGH�RSWUHGHQ��'H�IDDONDQV�LV�LQ�GDW�JHYDOJURRW��9RRU�GH�RYHULJH�VLWXDWLHV�JHOGW�GDW�YHUYROJPHFKDQLVPHQ�VQHOOHU�RSWUHGHQ�GDQ�WLMGHQV�GH�HHUVWHKRRJZDWHUJROI�RI�VWRUP��'H�UHGHQ�KLHUYRRU�LV�GDW�GH�LQLWLsOH�YHU]DGLJLQJ�YDQ�GH�GLMN��HQ�GXV�GH�LQLWLsOHIUHDWLVFKH�OLMQ��KRJHU�LV��'LW�JHOGW�QLHW�YRRU�GH�VLWXDWLHV�PHW�ZHOYRUPLQJ�HQ�]HWWLQJVYORHLLQJ�
,Q�RQGHUVWDDQGH�WDEHO�LV�HHQ�LQGLFDWLH�JHJHYHQ�YRRU�GH�UHVWVWHUNWH�WLMGHQV�HHQ�WZHHGH�KRRJZDWHUJROI�RIVWRUP�JHJHYHQ�HHQ�DDQWDO�VLWXDWLHV�
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DIVFKXLYLQJ HURVLHELQQHQ EXLWHQ :HOYRUPLQJ ]HWWLQJVYORHLLQJ PLFURLQVWDELOLWHLW ELQQHQ EXLWHQGZDUVSURILHO�� � � Q�Y�W� �� �GZDUVSURILHO�� � ��� � �� �GZDUVSURILHO�� ��� ��� � ��� ��GZDUVSURILHO�� ��� �� �� Q�Y�W� �� ��� �7DEHO������5HVWVWHUNWH�ELM�JHJHYHQ�WZHHGH�KRRJZDWHUJROI
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� 2YHUORSHQ���RYHUVODJ
��� $OJHPHHQ%LM�RYHUORSHQ�HQ�RYHUVODJ�VWURRPW�ZDWHU�ELM�HHQ�KRJH�ZDWHUVWDQG��HYW��GRRU�JROYHQ��RYHU�GH�NUXLQ�YDQGH�GLMN��+HW�ZDWHU�NDQ�HQHU]LMGV�RSSHUYODNWH�HURVLH�YDQ�GH�GLMN�YHURRU]DNHQ��$QGHU]LMGV�NDQ�KHW�ZDWHUGH�GLMN�ELQQHQGULQJHQ�HQ�YHU]DGLJHQ�PHW�ZDWHU��$IKDQNHOLMN�YDQ�GH�VWHUNWH�YDQ�GH�WRSODDJ�NDQ�LQWHUQHHURVLH�YDQ�GH�EHNOHGLQJ�RI�HHQ�DIVFKXLYLQJ�RSWUHGHQ��+HW�YHU]DGLJG�UDNHQ�YDQ�GH�GLMN�ZRUGW�RRN�ZHODDQJHGXLG�PHW�GH�WHUP�YHUZHNLQJ��'H�WHUP�YHUZHNLQJ�ZRUGW�LQ�GLW�KRRIGVWXN�QLHW�JHEUXLNW�RPYHUZDUULQJ�PHW�YHUZHNLQJ�ELM�]HWWLQJVYORHLLQJ��KRRIGVWXN����WH�YRRUNRPHQ�
(U�LV�VSUDNH�YDQ�RYHUVODJ�DOV�ZDWHU�RQUHJHOPDWLJ�RYHU�GH�GLMN�KHHQ�VODDW�GRRU�JROYHQ��%LM�RYHUORRSVWURRPW�UHJHOPDWLJ�ZDWHU�RYHU�GH�GLMN��HU�ORRSW�DOV�KHW�ZDUH�HHQ�ZDWHUILOPSMH�RYHU�GH�GLMN�GRRUGDW�GHEXLWHQZDWHUVWDQG�KRJHU�LV�GDQ�GH�NUXLQKRRJWH��.HQPHUNHQG�YRRU�GH�EHODVWLQJ�GRRU�RYHUVODJ�]LMQ�NRUWHKHYLJH�SLHNHQ��%LM�RYHUORRS�LV�GH�LQWHQVLWHLW�YDQ�GH�EHODVWLQJ�ODJHU��HFKWHU�GH�GXXU�ODQJHU�
2YHUVODJ�RI�RYHUORRS�NDQ�RRN�LQ�FRPELQDWLH�PHW�HHQ�DQGHU�PHFKDQLVPH�VFKDGH�DDQ�GH�GLMNYHURRU]DNHQ��2S�GH�JHYROJHQ�YDQ�KHW�RSWUHGHQ�YDQ�GH]H�FRPELQDWLHV�ZRUGW�LQ�GLW�KRRIGVWXN�QLHWLQJHJDDQ��,Q�GH�YROJHQGH�KRRIGVWXNNHQ�ZRUGW�ZHO�GH�UHODWLH�WXVVHQ�YHUVFKLOOHQGH�PHFKDQLVPHQ�HQRYHUVODJ�DDQJHJHYHQ�
%LM�DDUGHQ�VWXZ��HQ�UHVHUYRLUGDPPHQ�ZRUGW�RYHUVODJ�YDDN�DOV�EHODQJULMNVWH�IDDOPHFKDQLVPHDDQJHJHYHQ���� 2SSHUYODNWH�HURVLH�ELQQHQWDOXG%LM�RSSHUYODNWH�HURVLH�YDQ�HHQ�PHW�JUDV�EHNOHHG�GLMNOLFKDDP�GRRU�RYHUORRS�RI�RYHUVODJ�YHUZLMGHUW�KHWODQJVVWURPHQGH�ZDWHU�PDWHULDDO�XLW�GH�]RGH�HQ�WRSODDJ�YDQ�GH�GLMN��+HW�VWURPHQGH�ZDWHU�RHIHQW�HHQVFKXLINUDFKW�XLW�RS�HQ�GUXNW�WHJHQ�XLWVWHHNVHOV�HQ�RQUHJHOPDWLJKHGHQ�YDQ�KHW�GLMNRSSHUYODN��9HHODOZRUGW�GH]H�VFKXLIZHHUVWDQG�YDQ�VWURPHQG�ZDWHU�DOV�NDUDNWHULVWLHNH�PDDW�YRRU�KHW�RSWUHGHQ�YDQ�HURVLHRI�HURVLHVQHOKHLG�JHEUXLNW��2SSHUYODNWH�HURVLH�LV�HFKWHU��RRN��DIKDQNHOLMN�YDQ�GH�K\GUDXOLVFKHEHODVWLQJ��KHW�W\SH�JURQG��GH�NZDOLWHLW�YDQ�GH�JUDVPDW�HQ�GH�WDOXG�KHOOLQJ�
%LM�HHQ�JUDVEHNOHGLQJ�NDQ�PHQ�ELMQD�DOWLMG�RQGHUVFKHLG�PDNHQ�WXVVHQ�GH�JUDV]RGH��HQNHOHFHQWLPHWHUV���HHQ�WRSODDJ�YDQ�FLUFD������P�HQ�HHQ�RQGHUODDJ�GLH�ELM�GH�PHHVWH�1HGHUODQGVH�GLMNHQ�XLWFLUFD�����P�NOHL�EHVWDDW��'H�HURVLHVQHOKHLG�LV�YRRUDO�DIKDQNHOLMN�YDQ�GH�GRRUZRUWHOLQJ�HQ�KHWOXWXPJHKDOWH�YDQ�GH�RQGHUJURQG��6WHHQEHNOHGLQJHQ�HQ�DVIDOW�HURGHUHQ�YDQ]HOIVSUHNHQG�PLQGHU�VQHO��,QGLW�KRRIGVWXN�ZRUGW�YRRUDO�LQJHJDDQ�RS�RSSHUYODNWHHURVLH�ELM�GLMNHQ�PHW�JUDVEHNOHGLQJHQ��6OHFKWV�KLHUHQ�GDDU�ZRUGHQ�HQNHOH�RSPHUNLQJHQ�RYHU�DQGHUH�EHNOHGLQJHQ�JHPDDNW�
����� HURVLH�EHNOHGLQJ8LW�SURHYHQ�WHQ�EHKRHYH�YDQ�PRGHOYRUPLQJ�YRRU�RSSHUYODNWH�HURVLH�YDQ�KHW�EXLWHQWDOXG�EOLMNW�GDW��DOVGH�K\GUDXOLVFKH�EHODVWLQJ�HHQ�NULWLHNH�JUHQV�RYHUVFKULMGW��QD�YHUORRS�YDQ�WLMG�HHQ�JDW�LQ�GH�EHNOHGLQJRQWVWDDW�>*'�������7$:�����@��+HW�JDW�RQWVWDDW�LQ�GH�EUHNHU�RI�JROINODS]RQH��,Q�GH�DQDO\VHV�YDQERYHQVWDDQGH�SURHYHQ�ZRUGW�XLWJHEUHLG�RS�KHW�HURVLHSURFHV�LQJHJDDQ��,Q�RQGHUVWDDQGH�SDUDJUDIHQZRUGHQ�DOOHHQ�GH�EHODQJULMNVWH�FRQFOXVLHV�JHwQWHUSUHWHHUG�YRRU�RYHUORRS�HQ�RYHUVODJ�
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(HQ�JROIEHODVWLQJ�RS�HHQ�EXLWHQWDOXG�NDQ�VFKDGH�DDQ�GH�EHNOHGLQJ�YHURRU]DNHQ��%LM�SURHYHQ�PHWJROYHQ�RS�HHQ�EXLWHQWDOXG�RQWVWRQG��ELM�HHQ�EHODVWLQJ�PHW�JROYHQ�YDQ�+V �����P��QD���j���XXU�JROYHQKHW�HHUVWH�JDW��UXLP���P�RQGHU�GH�ZDWHUOLMQ��%LM�SURHYHQ�PHW�HHQ�JROIEHODVWLQJ�YDQ�+V� ������P�ZDV�QD���XXU�HHQ�JURRW�JHGHHOWH�YDQ�GH�JUDVEHNOHGLQJ�YHUGZHQHQ�PDDU�EOHNHQ�GH�ZRUWHOV�QRJ�VWHYLJYHUDQNHUG�>*'�������7$:�����@�
9RRU�KHW�WKHRUHWLVFKH�JHYDO�GDW�RYHUVODJ�RSWUHHGW��]RGDQLJ�GDW�GH�JROI�RYHU�GH�GLMN�KHHQ�VODDW�HQGDDUELM�ORVNRPW�YDQ�GH�GLMN��ZRUGW�YHUZDFKW�GDW�VFKDGH�DDQ�KHW�ELQQHQWDOXG�]DO�RSWUHGHQ�LQ�KHW�JHELHGZDDU�GH�JROYHQ�RS�KHW�WDOXG�QHHUVODDQ��9RRU�NDUDNWHULVWLHNH�HURVLHVQHOKHGHQ�YDQ�HHQ�LQWDFWH�JUDVPDWHQ�YDQ�HHQ�JDW�LQ�GH�JUDVPDW�ZRUGW�YHUZH]HQ�QDDU�KRRIGVWXN����,Q�GH�PHHVWH�JHYDOOHQ�]DO�GH�JROI�QLHWYDQ�GH�GLMN�ORVNRPHQ�
$DQJHQRPHQ�ZRUGW�GDW�ELM�RYHUORRS�RI�RYHUVODJ�ZDDUELM�GH�JROI�QLHW�ORVNRPW�YDQ�GH�GLMN�PLQGHU�VQHOVFKDGH�DDQ�GH�EHNOHGLQJ�]DO�RQWVWDDQ��'H�VFKXLINUDFKWHQ�GLH�ODQJVVWURPHQG�ZDWHU�RS�JURQG�XLWRHIHQW]LMQ�YRRU�JURQG�PHW�VDPHQKDQJ��FRKHVLH��YHHO�JHULQJHU�GDQ�GH�VWHUNWH�YDQ�GH�JURQG�>*'�����@��2RNELM�ZDDUQHPLQJHQ�LQ�GH�QDWXXU�HQ�XLW�JROIHURVLHSURHYHQ�RS�JUDV]RGHQ�LQ�KHW�JROIRSORRSJHELHG�EOLMNWGDW�]HHU�ZHLQLJ�RQWJURQGLQJ�SODDWVYLQGW��%LM�EHODVWLQJ�GRRU�JROYHQ�VWURRPW�KHW�ZDWHU�RS�HQ�QHHU�RYHUKHW�EXLWHQWDOXG��9HUZDFKW�ZRUGW�GDW�GLW�HHQ�]ZDDUGHUH�EHODVWLQJ�LV�GDQ�HHQ�EHODVWLQJ�GRRU�RYHUORRS�RSKHW�ELQQHQWDOXG�ZDDUELM�KHW�ZDWHU�VOHFKWV�QDDU�EHQHGHQ�VWURRPW��,Q�KRRIGVWXN���ZRUGW�EHVFKUHYHQ�GDWHHQ�JRHGH�JUDVPDW�HHQ�VWURRPVQHOKHLG�YDQ���P�V�JHUXLPH�WLMG�NDQ�GRRUVWDDQ��2RN�JURRWVFKDOLJHSURHYHQ�JDYHQ�DDQ�GDW�JROIRYHUVODJ�WRW����O�V�P�HHQ�JHULQJH�HURVLHEHODVWLQJ�YRRU�KHW�ELQQHQWDOXGEHWHNHQW��6FKDGH�]DO�YHHODO�RQWVWDDQ�WHU�SODDWVH�YDQ�]ZDNNH�SOHNNHQ�LQ�GH�GLMNEHNOHGLQJ��+LHU�NDQRSSHUYODNWH�HURVLH�RSWUHGHQ�
$OV�GH�]RGHODDJ�LV�YHUGZHQHQ�]DO�GH�PDWH�HQ�VQHOKHLG�YDQ�RQWJURQGLQJ�DIKDQJHQ�YDQ�GH�VDPHQVWHOOLQJYDQ�GH�JURQG�HQ�GLFKWKHLG�YDQ�KHW�QHWZHUN�YDQ�GLNNHUH�ZRUWHOV�RQGHU�GH�]RGH��'LW�QHWZHUN�EHSDDOW�GHPDWH�YDQ�DJJUHJDDWYRUPLQJ��NORQWYRUPLQJ��GDW�GH�HURVLHJHYRHOLJKHLG�EHSDDOG�
����� (URVLH�NHUQ9DQ�GH�KLHUQD�RSWUHGHQGH�PHFKDQLVPHQ�]LMQ�JHHQ�EHVFKULMYLQJHQ�EHNHQG��'H�YROJHQGH�EHVFKULMYLQJHQ]LMQ�GXV�WKHRUHWLVFK��:DDUVFKLMQOLMN�YLQGW�GH�HURVLH�QLHW�JHOLMNPDWLJ�RYHU�KHW�ELQQHQWDOXG�SODDWV�PDDURQWVWDDW�QD�YHUORRS�YDQ�WLMG�HHQ�JDW�LQ�GH�EHNOHGLQJ��'H�EHNOHGLQJ�ERYHQ�KHW�JDW�NDQ�YHUYROJHQVDIVFKXLYHQ�HQ�ZRUGHQ�ZHJJHVSRHOG�GRRU�KHW�RYHUVODDQGH�ZDWHU��'RRU�WXUEXOHQWLH�URQGRP�KHW�JDW�LQ�GHEHNOHGLQJ�]DO�HURVLH�URQGRP�KHW�JDW�RSWUHGHQ�
1D�YHUORRS�YDQ�WLMG�LV�GH�EHNOHGLQJ�YDQ�GH�GLMN�YHUGZHQHQ�HQ�]DO�WHUXJVFKULMGHQGH�HURVLH�YDQ�GH�NHUQWRW�GH�EXLWHQNUXLQOLMQ�RSWUHGHQ��9HUPRHGHOLMN�]DO�ELM�HHQ�]DQGGLMN�HHUVW�KHW�WDOXG�HURGHUHQ�]RGDQLJ�GDWHHQ�NULWLHNH�KHOOLQJ�RQWVWDDW��HHQ�HQ�DQGHU�]RDOV�LV�ZDDUJHQRPHQ�ELM�HHQ�JHIRUFHHUGH�GLMNGRRUEUDDN�LQKHW�=ZLQ�>9LVVHU�����@��'H�NULWLHNH�KHOOLQJ�]DO�DIKDQNHOLMN�]LMQ�YDQ�GH�HLJHQVFKDSSHQ�YDQ�KHWNHUQPDWHULDDO��%LM�]DQGNHUQHQ�NRPW�GH�NULWLHNH�KHOOLQJ�RQJHYHHU�RYHUHHQ�PHW�GH�KRHN�YDQ�LQZHQGLJHZULMYLQJ��%LM�GH�HURVLH�GLH�YHUYROJHQV�RSWUHHGW�EOLMIW�GH�NULWLHNH�KHOOLQJ�JHOLMN��9HUPRHGHOLMN�YHUSODDWVWGH�KHOOLQJ�]LFK�KRUL]RQWDDO�LQ�GH�ULFKWLQJ�YDQ�GH�EXLWHQNUXLQOLMQ�GRRUGDW�NRUUHOV�RI�JURHSMHV�NRUUHOV�XLWKHW�WDOXG�HURGHUHQ�HQ�NOHLQH�DIVFKXLYLQJHQ�RSWUHGHQ��'RRU�KHW�RYHU�GH�GLMN�VODDQGH�ZDWHU�ZRUGW�GHJURQG�YHUGHU�QDDU�KHW�DFKWHUODQG�JHWUDQVSRUWHHUG��2RN�QDGDW�GH�EXLWHQNUXLQOLMQ�LV�YHUGZHQHQ�]DO�GLW
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HURVLH�SURFHV�]LFK�GRRU]HWWHQ�WRWGDW�KHW�SURILHO�JHKHHO�LV�YHUGZHQHQ��'H�GXXU�YDQ�GLW�HURVLH�SURFHVKDQJW�VWHUN�DI�YDQ�KHW�RYHUVODDQG�GHELHW�
(HQ�NOHLNHUQ�KHHIW�HHQ�DQGHUH�VWUXFWXXU�GDQ�HHQ�]DQGNHUQ��+HW�SURFHV�YDQ�WHUXJVFKULMGHQGH�HURVLH�]DODQGHUV�]LMQ�GDQ�ELM�HHQ�]DQGNHUQ��'H�IDVHULQJ�YDQ�HHQ�NOHLGLMN�NDQ�ZRUGHQ�DIJHOHLG�XLW�UHVWSURILHOHQYDQ�GLMNHQ�QD�GH�ZDWHUVQRRGUDPS�YDQ�������,Q�RQGHUVWDDQGH�ILJXXU�]LMQ�HHQ�DDQWDO�VFKDGH�SURILHOHQYDQ�HHQ�GLMN�RS�=XLG�%HYHODQG�ZHHUJHJHYHQ��2SYDOOHQG�LV�GH�NQLN�KDOYHUZHJH�KHW�EHVFKDGLJGHELQQHQWDOXG��(HQ�YHUNODULQJ�YRRU�GH]H�NQLN�NDQ�OLJJHQ�LQ�KHW�YHUVFKLO�WXVVHQ�GH�YHU]DGLJGH�HQRQYHU]DGLJGH�]RQH�YDQ�GH�GLMN��'H�YHU]DGLJGH�]RQH�KHHIW�HHQ�DQGHUH��NRUUHOLJHU�VWUXFWXXU�HQ�]DODQGHUV�UHDJHUHQ�RS�RYHUVODJ��'H�UHVWVWHUNWH�YDQ�GH�RQYHU]DGLJGH�]RQH�OLMNW�JURWHU��'H�NQLN�LVRYHULJHQV�QLHW�DOWLMG�DDQZH]LJ�

)LJXXU���� 6FKDGHSURILHOHQ�QD�GH�VWRUPYORHG�YDQ������RS�=XLG�%HYHODQG
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��� ,QWHUQH�HURVLH�HQ�DIVFKXLYHQ�ELQQHQWDOXG�GRRU�RYHUVODJ8LW�EHVFKULMYLQJHQ�YDQ�GH�ZDWHUVQRRG�LQ������>5LMNVZDWHUVWDDW�HQ�KHW�.10,�����@>6ODJHU�����@>(GHOPDQ�����������@��GH�VWRUPYORHG�YDQ������>5LMNVZDWHUVWDDW�����@�HQ�SUDNWLMNSURHYHQ�>*'����@��NDQ�KHW�EH]ZLMNPHFKDQLVPH�YRRU�GLMNHQ�PHW�HHQ�NOHLEHNOHGLQJ�UHGHOLMN�JHGHWDLOOHHUG�ZRUGHQRPVFKUHYHQ�
����� LQILOWUDWLH�HQ�RQWVWDDQ�YDQ�HHQ�VFKHXU%LM�RYHUVODJ�RI�RYHUORRS�VWURRPW�ZDWHU�RYHU�GH�NUXLQ�YDQ�GH�GLMN��:DWHU�NDQ�LQ�GH�GLMN�LQILOWUHUHQZDDUGRRU�GH�NRUUHOVSDQQLQJHQ�LQ�GH��NUXLQ�HQ�RQGHU�KHW�ELQQHQWDOXG�YDQ�GH��GLMN�DIQHPHQ�
8LW�EHUHNHQLQJHQ�YROJW�ELM�HHQ�]DQGGLMN�KHW�YROJHQGH�LQILOWUDWLHSDWURRQ�>*'�����@��%LM�LQILOWUDWLH�YDQHHQ�KRPRJHQH�GLMN�DOOHHQ�YLD�GH�NUXLQ�YHUORRSW�KHW�YRFKWIURQW�RQGHU�LQYORHG�YDQ�GH�]ZDDUWHNUDFKWYULMZHO�KRUL]RQWDDO�WRWGDW�KHW�GH�JURQGZDWHUVSLHJHO�KHHIW�EHUHLNW��1DGDW�KHW�YRFKWIURQW�GHJURQGZDWHUVSLHJHO�KHHIW�EHUHLNW�ZRUGW�KHW�GULHKRHNLJH�JHELHG�RQGHU�KHW�WDOXG�YDQ�ELQQHQXLW�YHU]DGLJG�$OV�QD�YHUORRS�YDQ�WLMG�RRN�LQILOWUDWLH�GRRU�KHW�WDOXG�RSWUHHGW�ZRUGW�GH�GULHKRHN�YDQ�WZHH�NDQWHQJHYRHG�HQ�LV�GH]H�VQHOOHU�YHU]DGLJG��%LM�JHOLMNWLMGLJH�LQILOWUDWLH�YLD�GH�NUXLQ�HQ�KHW�ELQQHQWDOXGRQWVWDDW�HHQ�YRFKWIURQW�GDW�PLQ�RI�PHHU�SDUDOHO�ORRSW�DDQ�KHW�WDOXG��'LW�JHOGW�ZDDUVFKLMQOLMN�RRN�YRRUHHQ�KRPRJHQH�NOHLGLMN��,Q�RQGHUVWDDQGH�ILJXXU�LV�HHQ�VFKHWV�JHJHYHQ�YDQ�ERYHQVWDDQGHLQILOWUDWLHSDWURQHQ�8LW�EHUHNHQLQJHQ�YROJW�GDW�LQGLHQ�LQILOWUDWLH�DOOHHQ�YLD�GH�NUXLQ�SODDWV�YLQGW��LQVWDELOLWHLW�PRJHOLMN�LV�GLH�PDDWJHYHQGHU�LV�WHQ�RS]LFKWH�YDQ�GH�LQVWDELOLWHLW�ELM�YROOHGLJH�YHU]DGLJLQJ�
%LM�HHQ�]DQGGLMN�PHW�HHQ�NOHLODDJ�KDQJW�GH�LQILOWUDWLHVQHOKHLG�HQ�ZDWHUVSDQQLQJVRSERXZ�DI�YDQ�GHYHUKRXGLQJ�YDQ�GH�GRRUODWHQGKHGHQ�YDQ�KHW�NHUQPDWHULDDO�HQ�GH�EHNOHGLQJ�>*'�������@��%LM�HHQNOHLGLMN�KHHIW�GH�EHNOHGLQJ�YDDN�HHQ�JURWHUH�GRRUODWHQGKHLG�GDQ�GH�NOHLNHUQ��+HW�ZDWHU�LQILOWUHHUW�YDDNQLHW�YHUGHU�GDQ�GH�RQGHUODDJ��$OOHHQ�GH�ERYHQVWH�FLUFD���P�YDQ�GH�GLMN�UDDNW�GDQ�YHU]DGLJG�

2YHUORRS���2YHUVODJ

'LMNGRRUEUDDN

.UXLQYHUODJLQJ

7HUXJVFKULMGHQGH HURVLH

(URVLH�]RGH�HQ�WRSODDJ
]RGHNHUQGHNODDJ

)LJXXU���� 2SSHUYODNWH�HURVLH�GRRU�RYHUVODJ���RYHUORRS
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,QILOWUDWLH�YLD�NUXLQ�HQ�WDOXG,QILOWUDWLH�YLD�NUXLQ

)LJXXU������,QILOWUDWLHSDWURQHQ�KRPRJHQH�]DQGGLMN
1D�YHUORRS�YDQ�WLMG�RQWVWDDW�HYHQZLMGLJ�DDQ�GH�NUXLQ�YDQ�GH�GLMN�HHQ�VFKHXU��'H]H�VFKHXU��GLH�ELM�DOOHEHVFKULMYLQJHQ�ZRUGHQ�YHUPHOG��EHYLQGW�]LFK�LQ�GH�NUXLQ�RI�KHHO�KRRJ�LQ�KHW�WDOXG��YODNELM�GH�NUXLQ�'LW�GXLGW�HURS�GDW�QDELM�GH�NUXLQ�GH�JURQG�RS�WUHN�ZRUGW�EHODVW�HQ�GH�QHLJLQJ�YHUWRRQW�RP�QDDU�GH�WHHQWH�VFKXLYHQ��$DQ�GH�ELQQHQ]LMGH�YDQ�GH�VFKHXU�WUHHGW�YHU]DNNLQJ�YDQ�KHW�PDDLYHOG�RS��$DQ�GHRQGHU]LMGH�YDQ�KHW�WDOXG�EROW�GH]H�YDDN�WHJHOLMNHUWLMG�OLFKW�RS�
8LW�WHVWHQ�LQ�GH�NOHLQH�JHRWHFKQLVFKH�FHQWULIXJH�YDQ�GH�78�'HOIW�ZRUGW�JHFRQFOXGHHUG�GDW��ELMLQILOWUDWLH�LQ�GH�NUXLQ�YDQ�HHQ�]DQGGLMN�PHW�HHQ�NOHL�EHNOHGLQJ��GH�NOHLODDJ�GRRU�GH�ZDWHUVSDQQLQJHQZRUGW�RSJHGUXNW��'RRU�GH�UHGXFWLH�YDQ�GH�ZULMYLQJ�WXVVHQ�GH�NOHL�HQ�KHW�]DQG�YHURRU]DDNW�KHW�HLJHQJHZLFKW�YDQ�GH�NOHL�VFKHXUHQ�LQ�GH�EHNOHGLQJ��,QGLHQ�HU�JHHQ�NOHLODDJ�DDQZH]LJ�LV�EOLMNW�GDW�DOOHHQVFKDGH�DDQ�KHW�WDOXG�RSWUHHGW�DOV�KHW�WDOXG�VWHLOHU�GDQ��� q ��������LV�HQ�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�RSHHQ�KRJHU�QLYHDX�OLJW�GDQ�����YDQ�GH�WDOXGKRRJWH��>$OOHUVPD�����@
'RRU�KHW�RQWVWDDQ�YDQ�HHQ�VFKHXU�ORRSW�KHW�ZDWHU�JHPDNNHOLMNHU�GH�GLMN�LQ��(U�NXQQHQ�QX��ELMYRRUWGXUHQG�KRRJZDWHU��WZHH�VFHQDULR¶V�RSWUHGHQ�
����� ,QWHUQH�HURVLH�YDQ�GH�EHNOHGLQJ,Q�KHW�HHUVWH�VFHQDULR�LV�GH�WRSODDJ�YDQ�GH�EHNOHGLQJ�RQYROGRHQGH�VWHUN�RI�EHYDW�JDWHQ�GLH�GRRU�GLHUHQ]LMQ�YHURRU]DDNW��'RRUGDW�KHW�ZDWHU�JHPDNNHOLMN�GH�GLMN�LQVWURRPW��VWLMJW�GH�ZDWHUGUXN�HQ�VFKHXUW�GHWRSODDJ�RSHQ�ZDDUQD�ZDWHU�XLW�GH]H�ODDJ�VWURRPW��(U�RQWVWDDW�HHQ�ZHO��$DQYDQNHOLMN�LV�GH�ZHO�QRJ�YULMNOHLQ�PHW�DOV�JHYROJ�GDW�HU�QRJ�PDDU�ZHLQLJ�ZDWHU�HQ�JURQG�XLWVWURRPW��1DDUPDWH�GH�ZHO�GRRU�HURVLHJURWHU�ZRUGW��NRPW�HU�UHODWLHI�PHHU�JURQG�PHH��'RRU�YRRUWVFKULMGHQGH�HURVLH�ZRUGW�GH�ZHO�VWHHGVJURWHU�HQ�GH�WRSODDJ�YHU]DNW�LHWV��1D�YHUORRS�YDQ�WLMG�VWRUWHQ�GH�NDQDDOWMHV�LQ��(U�RQWVWDDQ�JHXOHQ�LQ�GHEHNOHGLQJ��+HW�ZDWHU�GDW�GH�GLMN�LQVWURRPW�NDQ�HU�QLHW�PHHU�XLW��=RGUD�]LFK�ZDWHUVSDQQLQJHQRSERXZHQ�EDUVW�GH�WRSODDJ�RS�HQ�VFKXLIW�DI��'LW�PHFKDQLVPH�LV�ZDDUJHQRPHQ�WLMGHQV�GH�VWRUPYORHGYDQ������>(GHOPDQ�����������@�HQ�ELM�RYHUVODJSURHYHQ�LQ�:LVVHNHUNH�>*'�����@�
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����� $IVFKXLYLQJ�YDQ�GH�EHNOHGLQJ,Q�KHW�WZHHGH�VFHQDULR�LV�GH�WRSODDJ�YROGRHQGH�VWHUN�RI�GLN�RP�GH�ZDWHUGUXN�DDQYDQNHOLMN�WH�NXQQHQZHHUVWDDQ�
$DQ�GH�RQGHU]LMGH�YDQ�KHW�WDOXG�]LMQ�ELM�GH�RYHUVODJSURHI�LQ�:LVVHNHUNH�OXFKWEHOOHWMHV�ZDDUJHQRPHQ�DOVRI�GH�OXFKW��GLH�LQ�GH�SRULsQ�YDQ�KHW�GLMNPDWHULDDO�]LW��ZRUGW�ZHJ�JHSHUVW��,Q�GLW�JHYDO�ERXZHQ�]LFKZDDUVFKLMQOLMN�ZDWHUVSDQQLQJHQ�RQGHU�GH�EHNOHGLQJ�RS��'H�RQGHUJURQG�ZRUGW�PLQ�RI�PHHU�JHOLMNPDWLJYHU]DGLJG�GRRUGDW�HU�JHHQ�VWURPLQJVSDGHQ�]LMQ��1D�YHUORRS�YDQ�WLMG�ZRUGW�GH�EHNOHGLQJ�RYHU�HHQEHSDDOGH�OHQJWH�RSJHOLFKW�HQ�VFKXLIW�DI��'H�DIVFKXLYLQJ�LV�PHHVWDO�VFKHOSYRUPLJ�HQ�EHYLQGW�]LFKJHKHHO�LQ�KHW�ELQQHQWDOXG�YDQ�KHW�GLMNOLFKDDP��+HW�VFKHLGLQJVYODN�OLJW�PHHVWDO�RQGHU�GH�µGRRUODWHQGH¶EHNOHGLQJ���7LMGHQV�GH�RYHUVODJSURHI�ELM�:LVVHNHUNH�JOHHG�HHQ�VWXN�YDQ�GH�EHNOHGLQJ�PHW�HHQ�GLNWHYDQ�FLUFD���PHWHU�HQ�HHQ�EUHHGWH�YDQ�HQNHOH�PHWHUV�LQ�HHQ�WLMGVEHVWHN�YDQ���PLQXWHQ�QDDU�EHQHGHQ��'HEHNOHGLQJ�JOHHG�DI�RYHU�HHQ�RQGRRUODWHQGH�ODDJ��'H�NHUQ�YDQ�GH�GLMN�ELM�:LVVHNHUNH�EHVWRQG�RYHULJHQVXLW�]DQG�PHW�HQNHOH�NOHLODDJMHV�
$IVFKXLYLQJ�YDQ�GH�WRSODDJ��FLUFD���P��LV�YHHOYXOGLJ�EHVFKUHYHQ�QD�GH�VWRUPYORHG�YDQ������HQ������9RRUDO�EHVFKULMYLQJHQ�RYHU�HHQ�YHU]DGLJGH�WRSODDJ�NRPHQ�YDDN�YRRU��8LW�RRJJHWXLJHQYHUVODJHQ�EOLMNWGDW�KHW�XLW]DNNHQ�YDQ�GH�WRSODDJ�QD�KHW�RQWVWDDQ�YDQ�ODQJVVFKHXUHQ�ELQQHQ�HQNHOH�XUHQ�SODDWV�YLQGW>(GHOPDQ�������������-RXVWUD�����@�
����� $IVFKXLYLQJ�ODQJV�GLHS�JOLMYODN$OV�GH�WRSODDJ�YROGRHQGH�VWHUN�RI�GLN�RP�GH�ZDWHUGUXN�WH�NXQQHQ�ZHHUVWDDQ��NXQQHQ�GLHSHUHJOLMFLUNHOV�ZRUGHQ�JHYRUPG�
'LHSH�JOLMFLUNHOV�NXQQHQ�LQ�NOHLGLMNHQ�RRN�RQWVWDDQ�QDGDW�GH�WRSODDJ�LV�DIJHVFKRYHQ�
����� 9HUYROJPHFKDQLVPHQ2YHU�KHW�YHUORRS�QD�KHW�RQWVWDDQ�YDQ�HURVLH�JHXOHQ��KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�RI�KHW�XLW]DNNHQYDQ�GH�WRSODDJ�LV�ZHLQLJ�JHVFKUHYHQ��%LM�RRJJHWXLJHQYHUVODJHQ�YDQ�GLMNGRRUEUDNHQ�WLMGHQV�GHVWRUPYORHG�YDQ�MDQXDUL������ZRUGW�DOOHHQ�YHUPHOG�GDW�QD�HHQ�DIVFKXLYLQJ�GH�GLMN�ELM�YRRUWGXUHQGHRYHUVODJ�]HHU�VQHO�EH]ZHHN��+LHUELM�ZDV�QDWXXUOLMN�QLHWV�EHNHQG�RYHU�KHW�RYHUVODJGHELHW��(HQ�RUGH�YDQJURWH�LV�PLVVFKLHQ��YRRU�HQNHOH�ORFDWLHV��WHUXJ�WH�UHNHQHQ�PHW�LQIRUPDWLH�RYHU�ZDWHUVWDQGHQ�HQJROIKRRJWHQ��(HQ�JURRW�RYHUVODJGHELHW�ZRUGW�YHUZDFKW�9HUPRHGHOLMN�]DO��QDGDW�GH�EHNOHGLQJ�LV�YHUGZHQHQ��KHW]HOIGH�SURFHV�YDQ�WHUXJVFKULMGHQGH�HURVLHRSWUHGHQ�]RDOV�LV�EHVFKUHYHQ�ELM�GH�PHFKDQLVPHQEHVFKULMYLQJ�YDQ�RSSHUYODNWHHURVLH�
+HW�LV�RRN�PRJHOLMN�GDW�QD�HHQ�RQGLHSH�DIVFKXLYLQJ�KHW�ELQQHQWDOXG�YHUGHU�YHU]DGLJG�UDDNW�HQ�]LFK�HHQGLHS�JOLMYODN�RQWZLNNHOW�
9RRU�DQGHUH�GDQ�NOHLEHNOHGLQJHQ��DVIDOW���VWHHQ���EHWRQ�HG���]XOOHQ��DOV�LQILOWUDWLH�RSWUHHGW��]LFKZDWHUVSDQQLQJHQ�RQGHU�GH�WRSODDJ�RSERXZHQ��'H]H�NXQQHQ�DOV�]H�JURRW�JHQRHJ�ZRUGHQ�GH�EHNOHGLQJYDQ�GH�GLMN�DIGUXNNHQ�ZDDUQD�YHUGHUJDDQGH�EHVFKDGLJLQJ�YDQ�GH�NHUQ�HQ�GLMNGRRUEUDDN�RSWUHGHQ�H�H�D��]RDOV�KLHUYRRU�RPVFKUHYHQ��6FKDGH�GRRU�LQILOWUDWLH�LV��ELM�HHQ�JRHGH�VWDDW�YDQ�GH]H�EHNOHGLQJHQ�PLQGHU�ZDDUVFKLMQOLMN�
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��� )DVHULQJ�HQ�VQHOKHLG�YDQ�IDOHQ�GRRU�RYHUVODJ%LM�KHW�IDDOWUDMHFW�YDQ�HHQ�GLMN�HQNHO�HQ�DOOHHQ�GRRU�RYHUVODJ�NXQQHQ�GH�YROJHQGH�IDVHQ�ZRUGHQRQGHUVFKHLGHQ�
� LQFLGHQWHOH�RYHUVODJ�RYHU�GH�GLMN� (U�VODDW�DI�HQ�WRH�HHQ�JROI�RYHU�GH�NUXLQ�YDQ�GH�GLMN�� UHJHOPDWLJH�RYHUVODJ��5HJHOPDWLJ�VODDW�QX�ZDWHU�RYHU�GH�GLMN�GDW�RYHU�KHW�ELQQHQWDOXG�NDQDIVWURPHQ�RI�LQ�GH�GLMN�NDQ�LQILOWUHUHQ���� RSSHUYODNWHHURVLH$ HURVLH�JUDV]RGH�% HURVLH�WRS��HQ�RQGHUODDJ��(URVLH�YDQ�GH�ODDJ�RQGHU�GH�JUDV]RGH���� RQWVWDDQ�YDQ�ODQJVVFKHXUHQ� 'RRU�KHW�JHwQILOWUHHUGH�ZDWHU�QHPHQ�GH�NRUUHOVSDQQLQJHQ�LQ�GHEHNOHGLQJ�DI��(U�RQWVWDDQ�ODQJVVFKHXUHQ��:DWHU�NDQ�QX�PHW�JURWH�KRHYHHOKHGHQ�GH�GLMNLQVWURPHQ�

2YHUORRS���LQILOWUDWLH�LQ�GH�GLMN

,QWHUQH�HURVLH�HQXLW]DNNHQ

2QWVWDDQ�YDQ�HHQ�VFKHXU

$IVFKXLYLQJ

2QWVWDDQ�YDQ�HHQ�ZHO 9HU]DGLJLQJ

'LMNGRRUEUDDN
.UXLQYHUODJLQJ
7HUXJVFKULMGHQGH HURVLH

)LJXXU������PHFKDQLVPHEHVFKULMYLQJ�LQWHUQH�HURVLH�HQ�DIVFKXLYLQJ�WRSODDJ
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+HW�RSWUHGHQ�HQ�GH�VQHOKHLG�YDQ�KHW�IDOHQ�YDQ�HHQ�GLMNOLFKDDP�GRRU�RSSHUYODNWH�HURVLH�KDQJW�YDQ�HHQDDQWDO�IDFWRUHQ�DI��'H�YHUVFKLOOHQGH�RQGHUVWUHHSWH�HOHPHQWHQ�YDQ�GH�GLMN�]LMQ�RRN�EHVFKUHYHQ�LQKRRIGVWXN���
'H�NUXLQKRRJWH YDQ�GH�GLMN�EHSDDOW�GH�PDWH�YDQ�RYHUORRS�HQ�RYHUVODJ��+RH�KRJHU�GH�NUXLQ��KRH�PLQGHUZDWHU�GDDURYHU�]DO�VWURPHQ��%LM�HHQ�ULYLHUGLMN�LV�GH�EHODVWLQJ�DQGHUV�GDQ�ELM�HHQ�PHHU��RI�]HHGLMN��]LHKRRIGVWXN�����%LM�GH�ODDWVWH�WZHH�W\SHQ�GLMNHQ�]DO�GRRU�KRJHUH�JROYHQ�VSUDNH�]LMQ�YDQ�PLQGHU�IUHTXHQWHRYHUVODJ�GDQ�ELM�HHQ�ULYLHUGLMN��+HW�RYHUVODJGHELHW�SHU�JROI�NDQ�HFKWHU�DDQPHUNHOLMN�JURWHU�]LMQ�GDQ�KHWRYHUORRSGHELHW�ELM�HHQ�ULYLHUGLMN�
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+HW�RQWVWDDQ�YDQ�HHQ�EHVFKDGLJLQJ�YDQ�HHQ�JUDVEHNOHGLQJ�GRRU�RSSHUYODNWH�HURVLH�KDQJW�VWHUN�DI�YDQGH�VWDDW�HQ�VRRUW�YDQ�EHNOHGLQJ��'LW]HOIGH�JHOGW�YRRU�GH�HURVLH�YDQ�KHW�WDOXG�QD�KHW�RQWVWDDQ�YDQ�HQ�JDWLQ�GH�EHNOHGLQJ��(HQ�]DQGLJH�EHNOHGLQJ�HURGHHUW�VQHOOHU�GDQ�HHQ�NOHLEHNOHGLQJ��'H�LQYORHG�YDQ�GHWDOXGKHOOLQJ�LV�UHODWLHI�JHULQJ�WHQ�RS]LFKWH�YDQ�GH�YDULDWLH�LQ�VWHUNWH�YDQ�GH�JUDVPDW��$DQ�GHNOHLEHNOHGLQJ�YDQ�GLMNHQ�ZRUGHQ�YHUVFKLOOHQGH�HLVHQ�JHVWHOG�RP�HURVLH�WH�YRRUNRPHQ��(URVLH�YDQKDUGH�EHNOHGLQJHQ�WUHHGW�YDQ]HOIVSUHNHQG�PLQGHU�VQHO�RS�GDQ�YDQ�JUDVEHNOHGLQJHQ�
(HQ�EHVFKDGLJLQJ�YDQ�GH�JUDVPDW�]DO�UHODWLHI�VQHO�RSWUHGHQ�ELM�HHQ�GLVFRQWLQXwWHLW�LQ�KHW�WDOXG��%LM�HHQRYHUJDQJ�YDQ�HHQ�KDUGH�QDDU�HHQ�JUDVEHNOHGLQJ�HQ�ELM�EHERXZLQJ��ERPHQ�RI�VWUXLNHQ�WUHGHQVWURRPYHUVQHOOLQJHQ�HQ�RI�WXUEXOHQWLH�RS�ZDDUGRRU�HURVLH�ZRUGW�YHUVQHOG�
+HW�RQWVWDDQ�YDQ�ODQJVVFKHXUHQ�LV�DIKDQNHOLMN�YDQ�GH�LQILOWUDWLHVQHOKHLG��'H]H�ZRUGW�EHSDDOG�GRRU�GHVRRUW�HQ�VWDDW�YDQ�GH�EHNOHGLQJ��+HW�NHUQPDWHULDDO YDQ�GH�GLMN�HQ�HYHQWXHOH�YRRU]LHQLQJHQ�LQ�GH�GLMN]LMQ�YDQ�EHODQJ�ELM�KHW�RQWZLNNHOHQ�YDQ�ZDWHUVSDQQLQJHQ�LQ�KHW�GLMNOLFKDDP��%LM�HHQ�]DQGGLMN�ZRUGHQVQHOOHU�ZDWHURYHUVSDQQLQJHQ�RQWZLNNHOG�LQ�GH�NHUQ�GDQ�LQ�HHQ�NOHLGLMN�PDDU�PLQGHU�VQHO�WXVVHQ�NHUQHQ�EHNOHGLQJ��(HQ�ZHUNHQGH�GUDLQFRQVWUXFWLH�LQ�GH�WHHQ�YDQ�GH�GLMN�YRRUNRPW�ELM�HHQ�]DQGGLMNRSEDUVWHQ�YDQ�GH�WRSODDJ�
1DDVW�GH�NUXLQKRRJWH�LV�GH� WDOXGKHOOLQJ YDQ�GH�GLMN�EHODQJULMN��%LM�HHQ�IODXZ�WDOXG�EOLMIW�KHW�ZDWHUODQJHU�RS�KHW�WDOXG�VWDDQ��8LW�GH�EHVFKULMYLQJHQ�YDQ�GH�VFKDGH�QD�GH�VWRUPYORHG�YDQ���IHEUXDUL�����EOHHN�GDW�ELM�KHOOLQJHQ�IODXZHU�GDQ�������JHHQ�VFKDGH�ZDV�RSJHWUHGHQ�
'H�VQHOKHLG�YDQ�GH�HURVLH�YDQ�GH�NHUQ�LV�DIKDQNHOLMN�YDQ�KHW� NHUQPDWHULDDO��+HW�SURFHV�]DO�ELM�HHQ]DQGGLMN�DQGHUV�YHUORSHQ�GDQ�ELM�HHQ�NOHLGLMN�HQ�]DO�DIKDQNHOLMN�]LMQ�YDQ�GH�JURQGHLJHQVFKDSSHQ�]RDOVZULMYLQJVKRHN��FRKHVLH�HQ�NRUUHOYHUGHOLQJ�
7HQVORWWH�LV�QDWXXUOLMN�GH�GXXU�YDQ�GH�KRRJZDWHUJROI YDQ�EHODQJ��+RH�ODQJHU�GH�KRRJZDWHUJROI�GXXUW�KRH�PHHU�WLMG�YRRU�HURVLH�
7LMGHQV�GH�ZDWHUVQRRG�YDQ������KHHIW�KHW�GLMNGRRUEUDDNSURFHV�LQ�FLUFD���j���XXU�SODDWVJHYRQGHQ�7LMGHQV�RYHUVODJSURHYHQ�WUDGHQ�VFKHXUHQ�LQ�GH�NUXLQ�QD�FLUFD�����XXU��ZHOOHQ�QD���XXU�RS�HQRQWVWRQGHQ�JHXOHQ�HQ�JDWHQ�QD�FLUFD������XXU��$IVFKXLYLQJ�WUDG�QD�����XXU�RS�
PDDWUHJHOHQ(HQ�JRHG�RQWZHUS�HQ�RQGHUKRXG�]LMQ�GH�EHVWH�PDDWUHJHOHQ�WHJHQ�KHW�IDOHQ�YDQ�HHQ�ZDWHUNHULQJ�GRRURYHUVODJ�RI�RYHUORRS��%LM��GUHLJHQGH��RYHUVODJ�HQ�RYHUORRS�NDQ��RRN�ELM�HHQ�YHLOLJH�JRHGH�GLMN�JHSUREHHUG�ZRUGHQ�GH�NUXLQ�WH�YHUKRJHQ��9HUVFKLOOHQGH�PDWHULDOHQ��YDDN�]DQG]DNNHQ��ZRUGHQ�DOVRSKRRJPDWHULDDO�JHEUXLNW��1D�GH�KRRJZDWHUJROI�GLHQHQ�GH]H�GLUHFW�WH�ZRUGHQ�YHUZLMGHUG�RPGDW�]HDQGHUV�GH�RRU]DDN�NXQQHQ�]LMQ�YDQ�HHQ�EXLWHQZDDUWVH�PDFURDIVFKXLYLQJ�
1D�KHW�RQWVWDDQ�YDQ�HHQ�EHVFKDGLJLQJ�YDQ�GH�GLMNEHNOHGLQJ�NDQ�GH]H�EHVFKDGLJLQJ�ZRUGHQ�DIJHGHNW]RGDW�JHHQ�LQILOWUDWLH�HQ�YHUGHUH�EHVFKDGLJLQJ�NDQ�RSWUHGHQ�
9HUGHU�NDQ�HHQ�GUDLQ�LQ�GH�WHHQ�YDQ�GH�GLMN�ZRUGHQ�WRHJHSDVW�]RGDW�ZRUGW�YRRUNRPHQ�GDW�GHZDWHUVSDQQLQJHQ�LQ�GH�WHHQ�YDQ�GH�GLMN�WH�KRRJ�ZRUGHQ�HQ�GH�EHNOHGLQJ�RSEDUVW��1D�KHW�RQWVWDDQ�YDQ
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HHQ�OHQJWH�VFKHXU�NDQ�GH]H�ZRUGHQ�DIJHGHNW�RP�YHUGHUH�LQILOWUDWLH�HQ�VFKDGH�YDQ�GH�GLMN�WHYRRUNRPHQ�
��� 0RJHOLMNKHGHQ�YRRU�KHW�EHVFKULMYHQ�YDQ�UHVWVWHUNWH�HQ�KHW�JHYHQ�YDQRYHUJDQJVNDQVHQ
����� $OJHPHHQ+HW�SULPDLU�PHFKDQLVPH�GRRU�RYHUVODJ�HQ���RI�RYHUORRS�WUHHGW�RS�DOV�GH�KRHYHHOKHLG�RYHUVODDQG�ZDWHUJURWHU�LV�GDQ�GDW�GH�GLMN�NDQ�YHUGUDJHQ��'H�EHODVWLQJ�ZRUGW�GXV�JHYRUPG�GRRU�GH�KRHYHHOKHLGRYHUVODDQG�ZDWHU��0RGHOOHQ�GLH�GH�ZDWHUVWDQG��JROIFRQGLWLHV�HQ�VWRUPGXXU�EHSDOHQ�JHYHQ�GH�EHODVWLQJRS�GH�GLMN��*HRWHFKQLVFKH�PRGHOOHQ�EHSDOHQ�GH�VWHUNWH�YDQ�GH�GLMN�HQ�JHYHQ�DDQ�KRH�GH�GLMNZDDUVFKLMQOLMN�RS�GH]H�EHODVWLQJ�]DO�UHDJHUHQ�
,Q�KHW�SURJUDPPD�3&�ULQJ�ZRUGHQ�YRRU�RYHUVODJ�YHUVFKLOOHQGH�PRGHOOHQ�JHEUXLNW�RP�HHQ�RSWUHGHQGGHELHW�PHW�HHQ�NULWLHN�GHELHW�WH�YHUJHOLMNHQ�>712�����@��,Q�KHW�PRGHO������ZRUGW�RRN�GH�GXXU�YDQ�GHEHODVWLQJ�PHHJHQRPHQ�GRRU�GH�VWRUPGXXU�WH�YHUJHOLMNHQ�PHW�GH�GXXU�GLH�QRGLJ�LV�YRRU�HURVLH�YDQ�GHWRSODDJ��+HW�NULWLHNH�RYHUVODJGHELHW�NDQ�GDDUELM�ZRUGHQ�RSJHJHYHQ�RI�ZRUGHQ�EHSDDOG�GRRU�JHEUXLN�WHPDNHQ�YDQ�HHQ�JUDVVWHUNWH�PRGHO��9RRU�KHW�µRSWUHGHQGH¶�RYHUVODJGHELHW�NDQ�XLW�YHUVFKLOOHQGHPRGHOOHQ�ZRUGHQ�JHNR]HQ�GLH�DOOHPDDO�XLWJDDQ�YDQ�HHQ�ORNDOH�ZDWHUVWDQG�HQ�VLJQLILFDQWH�JROIKRRJWHHQ��SHULRGH�
,Q�KHW�JHYDO�YDQ�DIODQGLJH�ZLQG�ZRUGW�LQ�KHW�SURJUDPPD�3&�ULQJ�JHUHNHQG�PHW�RYHUORRS��'H�KRRJWHYDQ�GH�ZDWHUVWDQG�ERYHQ�GH�GLMN�ZRUGW�GDDUELM�RPJH]HW�LQ�HHQ�RYHUORSHQG�GHELHW�ZDDUPHH�RS�GH]HOIGHPDQLHU�ZRUGW�RPJHJDDQ�DOV�HHQ�RYHUVODDQG�GHELHW�
9RRU�YHU]DGLJLQJ�YDQ�GH�WRSODDJ�PRHW��QDDVW�HHQ�JURWHU�RSWUHGHQG���GDQ�NULWLHN�RYHUVODJGHELHW�YRRUYHU]DGLJLQJ��GH�KHOOLQJ�YDQ�KHW�ELQQHQWDOXG�JURWHU�]LMQ�GDQ�HHQ�NULWLHNH�KHOOLQJ��+HW�SULQFLSHKLHUDFKWHU�LV�GDW�QDDUPDWH�GH�JURQG�PHHU�YHU]DGLJG�LV��GH�VFKXLIVWHUNWH�DIQHHPW�HQ�HHQ�PRRW�JURQGRQGHU�HHQ�KHOOLQJ�NDQ�DIVFKXLYHQ��'H�NULWLHNH�KHOOLQJ�ZRUGW�EHSDDOG�PHW�GH�PHWKRGH�YDQ�-RXVWUD�HQ(GHOPDQ��(U�ZRUGW�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�GH�YHU]DGLJLQJVGXXU�
3&�ULQJ�KRXGW�DOOHHQ�UHNHQLQJ�PHW�RSSHUYODNWH�HURVLH�HQ�YHU]DGLJLQJ�YDQ�GH�WRSODDJ��,QWHUQH�HURVLH�RIGLHSH�DIVFKXLYLQJHQ�GRRU�LQILOWUDWLH�ZRUGHQ�QLHW�PHHJHQRPHQ��%RYHQGLHQ�ZRUGW�YHURQGHUVWHOG�GDW�ELMRSSHUYODNWHHURVLH�GH�WRSODDJ�JHOLMNPDWLJ�ZHJ�HURGHHUW��'H�VWHUNWH�GLH�GH�GLMN�EH]LW�QD�KHW�YHUGZLMQHQYDQ�GH�EHNOHGLQJ�ZRUGW�LQ�3&�ULQJ�QLHW�PHHU�PHHJHQRPHQ��'H]H�]RX�NXQQHQ�ZRUGHQ�WRHJHYRHJG�GRRUHHQ�WLMG�WH�EHSDOHQ�GLH�QRGLJ�LV�RP�GH�NHUQ�ZHJ�WH�HURGHUHQ��WHUXJVFKULMGHQGH�HURVLH��
,Q�GH�YROJHQGH�SDUDJUDIHQ�ZRUGW�DOOHHQ�LQJHJDDQ�RS�JHRWHFKQLVFKH�PRGHOOHQ�HQ�PRJHOLMNKHGHQ�RPUHVWVWHUNWH�WH�EHVFKULMYHQ��'H�JHEHXUWHQLVVHQERRP�HQ�RYHU]LFKWVWDEHO��GLH�LQ�GH�YROJHQGH�SDUDJUDDI� ���ZRUGW�JHJHYHQ��VOXLWHQ�DDQ�RS�RQGHUVWDDQGH�VXE�SDUDJUDIHQ��+HW�RQGHUVWUHHSWH�JHGHHOWH�LQ�GH�WHNVW�YDQGH�SDUDJUDDI�WLWHO�LV�RRN�WHUXJ�WH�YLQGHQ�LQ�GH�JHEHXUWHQLVVHQERRP��HYHQDOV�GH�OHWWHU�WXVVHQ�KDDNMHV�'H�OHWWHU�LV�HHQ�DDQGXLGLQJ�YRRU�KHW�EHVFKUHYHQ�PHFKDQLVPH�LQ�GH�JHEHXUWHQLVVHQERRP�HQRYHU]LFKWVWDEHO�
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����� 3ULPDLU�PHFKDQLVPH�RSSHUYODNWH�HURVLH��HURVLH�JUDV]RGH�HQ�WRSODDJ��$��%HVFKLNEDUH�PRGHOOHQ2SSHUYODNWHHURVLH�NDQ�ZRUGHQ�EHSDDOG�PHW�GH�PHWKRGH�]RDOV�LQ�GH�/HLGUDDG�7RHWVHQ�RS�9HLOLJKHLGZRUGW�DDQJHJHYHQ�RI�PHW�EHKXOS�YDQ�&,5,$�DFKWLJH�UHODWLHV��(URVLH�YDQ�GH�WRSODDJ�LV�GDQ�R�D�DIKDQNHOLMN�YDQ�KHW�RYHUVODJGHELHW��NULWLHNH�VWURRPVQHOKHLG��GH�WLMGVGXXU��GH�UXZKHLG��NZDOLWHLW�HQGLNWH�YDQ�GH�WRSODDJ�
(URVLH�GRRU�RYHUORRS�NDQ�QLHW�GLUHFW�ZRUGHQ�YHUJHOHNHQ�PHW�HURVLH�GRRU�RYHUVODJ��%LM�RYHUORRS�LVVSUDNH�YDQ�HHQ�XQLIRUPH�VWURPLQJ�WHUZLMO�ELM�RYHUVODJ�VOHFKWV�HHQ�EHSHUNWH�WLMG�ZDWHU�RYHU�KHW�WDOXGVWURRPW��*ROYHQ�GLH�ZHO�RYHU�GH�NUXLQ�KHHQ�VODDQ�JHYHQ�PRPHQWDQH�GHELHWHQ�GLH�YHOH�PDOHQ��RUGH���������JURWHU�]LMQ�GDQ�JHPLGGHOGH�GHELHWHQ��'DDUQDDVW�LV�ELM�RYHUVODJ�RRN�GH�ZDWHUVQHOKHLG�QLHW�FRQVWDQW>9DQ�GHU�0HHU�����@�9RRU�HHQ�XQLIRUPH�VWURPLQJ�]LMQ�&,5,$�JUDILHNHQ�DIJHOHLG��'HUJHOLMNH�JUDILHNHQ�EHVWDDQ�QLHW�YRRURYHUVODJ�
(URVLHEHVWHQGLJKHLG�YDQ�JUDV�DOV�GLMNEHNOHGLQJ,Q�KHW�WHFKQLVFK�UDSSRUW�(URVLHEHVWHQGLJKHLG�YDQ�JUDV�DOV�GLMNEHNOHGLQJ�ZRUGW�GH�VWDQG�YDQ�]DNHQ�LQ�����PHW�EHWUHNNLQJ�WRW�GH�HURVLHEHVWHQGLJKHLG�YDQ�JUDVEHNOHGLQJHQ�JHJHYHQ�>7$:�����@��+HWUDSSRUW�JDDW�PHW�QDPH�LQ�RS�HURVLH�YDQ�GH�JUDVPDW�RS�KHW�EXLWHQWDOXG�WHQ�JHYROJH�YDQ�JROIDDQYDOOHQHQ�LQ�PLQGHUH�PDWH�RS�HURVLH�YDQ�KHW�ELQQHQWDOXG�GRRU�RYHUVODJ�RI�RYHUORRS��'H�JHJHYHQ�PRGHOOHQ]LMQ�GDDURP�QLHW�GLUHFW�YDQ�WRHSDVVLQJ�RS�RYHUORRS�HQ�RYHUVODJ�
/HLGUDDG�7RHWVHQ�RS�9HLOLJKHLG'H�OHLGUDDG�WRHWVHQ�RS�9HLOLJKHLG�JHHIW�HHQ�SURFHGXUH�RP�JUDV�RS�HURVLH�GRRU�JROIDDQYDO�WH�WRHWVHQ�'H�JUDVPDW�RS�GH�NUXLQ�HQ�KHW�ELQQHQWDOXG�ZRUGW�PLQGHU�EHODVW�GDQ�ZDDUYDQ�LQ�GH]H�PHWKRGH�ZRUGWXLWJHJDDQ��(U�LV�LPPHUV�VSUDNH�YDQ�VWURPLQJ�LQ�ppQ�ULFKWLQJ�LQ�WHJHQVWHOOLQJ�WRW�KHW�EXLWHQWDOXG�ZDDUGH�JROI�KHHQ�HQ�ZHHU�ORRSW��9RRU�RYHUORRS�]LMQ�UHODWLHV�PHW�EHWUHNNLQJ�WRW�RSSHUYODNWHHURVLHRQWZLNNHOG��'H]H�UHODWLHV�]LMQ�ZHHUJHJHYHQ�LQ�&,5,$�JUDILHNHQ�
,Q�>9DQ�GHU�0HHU�����@�ZRUGW�DDQJHJHYHQ�GDW�GH]H�PHWKRGH��QD�HQNHOH�UHNHQH[HUFLWLHV�LQ�3&�5LQJ]RX�NXQQHQ�ZRUGHQ�LQJHERXZG��'DDUQDDVW�JHHIW�KLM�DDQ�GDW�YRRU�HHQ�JRHGH�EHQDGHULQJ�YRRU�HURVLHGRRU�RYHUVODJ�QLHXZH�&,5,$�DFKWLJH�JUDILHNHQ�GLHQHQ�WH�ZRUGHQ�RQWZLNNHOG�
3&�5LQJ9RRU�RSSHUYODNWHHURVLH�ZRUGW�GH�VWHUNWH�YDQ�GH�JUDVPDW�LQ�UHNHQLQJ�JHEUDFKW�>712�����@��'DDUELM�LVDDQJHQRPHQ�GDW�GH�HURVLH�YDQ�NOHL�W�R�Y��JUDV�DDQ�KHW�ELQQHQWDOXG�GH]HOIGH�YHUKRXGLQJ�KHHIW�DOV�GHYHUKRXGLQJ�YDQ�NOHL�W�R�Y��JUDV�DDQ�KHW�EXLWHQWDOXG��+LHUXLW�ZRUGW�GH�EHQRGLJGH�GXXU�EHSDDOGZDDUELQQHQ�GH�JUDVEHNOHGLQJ�HQ���P�GLNNH�WRSODDJ�YDQ�NOHL�NDQ�HURGHUHQ��'H]H�GXXU�LV�DIKDQNHOLMNYDQ�GH�EHZRUWHOLQJVGLHSWH��HURVLHEHVWHQGLJKHLGVFRsIILFLsQW�YDQ�GH�DIGHNODDJ�HQ�GH�EUHHGWH�YDQ�GHDIGHNODDJ�
3UDNWLMNYRRUEHHOGHQ9DQ�HHQ�GLMNGRRUEUDDN�WHQ�JHYROJH�YDQ�RSSHUYODNWH�HURVLH�GRRU�RYHUVODJ�]LMQ�JHHQ�YRRUEHHOGHQEHNHQG��2RN�WLMGHQV�GH�ZDWHUVQRRGUDPS�YDQ������ZDV�RSSHUYODNWHHURVLH�HHQ�]HOG]DDPKHLG�>(GHOPDQ����@��6OHFKWV�LQ�HQNHOH�JHYDOOHQ�ZDDUELM�KHW�ELQQHQWDOXG�JURWHQGHHOV�XLW�]DQG�EHVWRQG�LVRSSHUYODNWHHURVLH�RSJHWUHGHQ�>-RXVWUD�����@��9HUGHU�ZRUGW�KLHU�HQ�GDDU�PHOGLQJ�JHPDDNW�YDQ
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EHVFKDGLJLQJ�YDQ�KHW�WDOXG�ELM�REVWDNHOV��+LHU�YLQGW�WXUEXOHQWLH�SODDWV�ZDW�HHQ�H[WUD�EHODVWLQJ�YRRU�GHJUDVPDW�EHWHNHQW�2SJHPHUNW�GLHQW�WH�ZRUGHQ�GDW�YHHO�GLMNHQ�GLH�LQ������HQ������GRRU�RYHUVODJ�]LMQ�EH]ZHNHQ�VWHLOHELQQHQWDOXGV�KDGGHQ��'LMNHQ�PHW�HHQ�IODXZHU�ELQQHQWDOXG�������KDGGHQ�DDQPHUNHOLMN�PLQGHU�VFKDGH�1D������]LMQ�YHHO�GLMNYHUVWHUNLQJHQ�XLWJHYRHUG�ZDDUELM�KHW�WDOXG�LV�YHUIODXZG��+HW�LV�QLHW�GXLGHOLMN�RI�ELM�HHQ�IODXZHU�WDOXG��RSSHUYODNWH�HURVLH�HHQ�GRPLQDQWHU�IDDOPHFKDQLVPH�ZRUGW�
8LW�JURRWVFKDOLJH�SURHYHQ�EOHHN�GDW�JROIRYHUVODJ�WRW����O�V�P�HHQ�JHULQJH�HURVLH�EHODVWLQJ�EHWHNHQWYRRU�KHW�ELQQHQWDOXG��,Q�>7$:�����@�ZRUGW�JHFRQFOXGHHUG�GDW�HHQ�PDWLJH�WRW�JRHG�GRRUZRUWHOGHJUDVPDW�GLW�RYHUVODJGHELHW�]RQGHU�VFKDGH�NDQ�GRRUVWDDQ��2RN�ELM�GH�RYHUVODJSURHI�ELM�:LVVHNHUNH�����O�V�P��LV�QDXZHOLMNV�HURVLH�JHFRQVWDWHHUG�>*'�����@��=HOIV�QD�ODQJGXULJ�VWURPHQ����XXU��ZDUHQ�JHHQVOLMWSOHNNHQ�WH�]LHQ�
.ZDQWLWDWLHYH�FRQFOXVLH�RYHUJDQJVNDQV�SULPDLU�PHFKDQLVPH�RSSHUYODNWHHURVLH8LW�ERYHQVWDDQGH�ZRUGW�JHFRQFOXGHHUG�GDW�IDOHQ�YDQ�HHQ�JUDVGLMN�PHW�HHQ�VWHLO�WDOXG�GRRURSSHUYODNWHHURVLH�QLHW�VQHO�]DO�RSWUHGHQ��)DOHQ�GRRU�DQGHUH�IDDOPHFKDQLVPHQ�]DO�LQ�KHW�DOJHPHHQVQHOOHU�RSWUHGHQ�'RRUGDW�KDUGH�EHNOHGLQJHQ�PLQGHU�HURVLHJHYRHOLJ�]LMQ�GDQ�JUDVEHNOHGLQJHQ�ZRUGW�ELM�GH]HEHNOHGLQJHQ�KHOHPDDO�JHHQ�VFKDGH�GRRU�RSSHUYODNWH�HURVLH�YHUZDFKW�
����� 3ULPDLU�PHFKDQLVPH�YHU]DGLJLQJ�YDQ�GH�WRSODDJ��RQWVWDDQ�YDQ�HHQ�VFKHXU1D�YHU]DGLJLQJ�YDQ�GH�WRSODDJ�RQWVWDDW�PHHVWDO�HHQ�VFKHXU��'RRUGDW�GLW�PHFKDQLVPH�]LFKWEDDU�LVZRUGW�GH]H�YDDN�LQ�VFKDGHFDWDORJXVVHQ�YHUPHOG��+HW�RQWVWDDQ�YDQ�HHQ�VFKHXU�LV�VWHUN�DIKDQNHOLMN�YDQGH�RQWZLNNHOLQJ�YDQ�GH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN��'H�IUHDWLVFKH�OLMQ�]DO�ELM�RYHUVODJ�VWLMJHQ�GRRULQILOWUDWLH�YDQ�ZDWHU�GRRU�]RZHO�KHW�EXLWHQWDOXG��GH�NUXLQ�DOV�KHW�ELQQHQWDOXG�
EHVFKLNEDUH�PRGHOOHQ�LQILOWUDWLH%HUHNHQLQJHQ�QDDU�ZDWHUVSDQQLQJHQ�ELM�RYHUVODJ�NXQQHQ�PHW�WLMGVDIKDQNHOLMNH�PRGHOOHQ�ZRUGHQXLWJHYRHUG��'H]H�PRGHOOHQ�]LMQ�PHHVWDO�JHEDVHHUG�RS�KHW�]RJHQDDPGH�5LFKDUGVFRQFHSW�YRRUYHU]DGLJGH�HQ�RQYHU]DGLJGH�VWURPLQJ��,Q�GLW�FRQFHSW�ZRUGW�KHW�EHKRXG�YDQ�PDVVD�HQ�LPSXOVJHFRPELQHHUG�WRW�HHQ�VWURPLQJVYHUJHOLMNLQJ��6WURPLQJ�YDQ�GH�JDVIDVH�EOLMIW�KLHUELM�EXLWHQEHVFKRXZLQJ��9RRUEHHOGHQ�YDQ�SURJUDPPD¶V�PHW�GH]H�RS]HW�]LMQ�6HHS�Z��+\GUXV�'��)HPZDWHU�+VW�'��6XWUD�HQ�9VW�GW��+HW�YRRUQDDPVWH�RQGHUOLQJH�YHUVFKLO�LV�GH�JHEUXLNWH�SULPDLUH�YDULDEHOH�LQ�GHVWURPLQJVYHUJHOLMNLQJ��GH�PRJHOLMNKHGHQ�]LMQ�GUXN��GUXNKRRJWH��VWLMJKRRJWH��RI�ZDWHUJHKDOWH��9HUGHUHYHUVFKLOOHQ�]LMQ�GH�JHEUXLNWH�GLVFUHWLVDWLHPHWKRGHQ��GH�JHEUXLNWH�HOHPHQWW\SHQ��LQ�JHYDO�YDQ�HLQGLJHHOHPHQWHQ�PHWKRGHQ���HQ�GH�WLMGVLQWHJUDWLHSURFHGXUH��'LW�ODDWVWH�LV�EHODQJULMN�GRRU�GH�YDDNDDQ]LHQOLMNH�UHNHQWLMGHQ�WHQ�JHYROJH�YDQ�GH�LQ�GH�5LFKDUGVYHUJHOLMNLQJ�DDQZH]LJH�VWHUNH�QLHW�OLQHDULWHLWHQ��'H]H�QLHW�OLQHDULWHLWHQ�NRPHQ�YRRUW�XLW�GH�FRPSOH[H�UHODWLHV�WXVVHQ�GH�GUXN��GHGRRUODWHQGKHLG�HQ�KHW�ZDWHUJHKDOWH�LQ�GH�RQYHU]DGLJGH�]RQH��(HQ�UHGHOLMN�FRQVLVWHQWH�DDQSDN��UHODWLHIVQHOOH�WLMGVLQWHJUDWLHSURFHGXUH�HQ�HHQ�JHEUXLNHUVYULHQGHOLMN�LQWHUIDFH�PDNHQ�6HHS�Z�WRW�KHW�PHHVWJHVFKLNWH�SDNNHW�>*'������@�0HW�SURJUDPPD¶V�DOV�)HIORZ�HQ�0RGIORZ�NXQQHQ�RRN�WLMGVDIKDQNHOLMNH�EHUHNHQLQJHQ�ZRUGHQXLWJHYRHUG��(FKWHU��KHW�LQILOWUDWLHSURFHV�ZRUGW�QLHW�RS�HHQ�DGHTXDWH�ZLM]H�EHVFKUHYHQ�
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7HQVORWWH�ZRUGW�LQ�HHQ�QLHW�FRPPHUFLHHO�VLPXODWLHSDNNHW�RRN�GH�VWURPLQJ�YDQ�GH�JDVIDVH�H[SOLFLHWPHHJHQRPHQ�LQ�EHUHNHQLQJHQ�YDQ�GH�ZDWHUVSDQQLQJHQ�GRRU�HHQ�GLMNOLFKDDP�>3DXO�HW�DO�������@��'H]HSURJUDPPDWXXU�LV�QRJ�WH�H[SHULPHQWHHO�YDQ�RS]HW�RP�WH�ZRUGHQ�LQJH]HW�
2YHUVODJSURHI�:LVVHNHUNH,Q�>*'�������@�LV�WHQ�EHKRHYH�YDQ�GH�SRVWGLFWLH�YDQ�GH�RYHUVODJSURHI�KHW�YROJHQGH�PRGHO�YRRUYHU]DGLJLQJ�YDQ�GH�WRSODDJ�EHVFKUHYHQ�

³+HW�LQILOWUDWLHGHELHW�LQ�GH�WLMG�NDQ�PHW�HHQ�H[SRQHQWLHOH�IXQFWLH�ZRUGHQ�EHVFKUHYHQ��'LW�NRPW�LQ�EHQDGHULQJRYHUHHQ� PHW� UHNHQUHVXOWDWHQ� YROJHQV� KHW� JHDYDQFHHUGHUH� 5LFKDUGV� FRQFHSW�� 9RRU� GLW� PRGHO� PRHWHQFRQVWLWXWLHYH�UHODWLHV�YRRU�GRRUODWHQGKHLG�DOV�IXQFWLH�YDQ�ZDWHUVSDQQLQJ�RI�YRFKWJHKDOWH�HQ�YRFKWJHKDOWH�DOVIXQFWLH� YDQ� ZDWHUVSDQQLQJ� EHNHQG� ]LMQ�� ,Q� GH� FLYLHOH� SUDNWLMN� LV� JHHQ� HUYDULQJ� PHW� KHW� EHSDOHQ� YDQ� GLWPDWHULDDOJHGUDJ�
(HQ�HHQYRXGLJH�VFKDWWLQJ�YDQ�GH�LQILOWUDWLHWLMG�ZRUGW�JHEDVHHUG�RS�YHU]DGLJGH�GRRUODWHQGKHLG� N��GLNWH�YDQ�GHWRSODDJ� / HQ� HIIHFWLHYH� YHU]DGLJLQJVJUDDG� û� �EHSDDOG� GRRU� SRURVLWHLW� PLQXV� GH� UHHGV� DDQZH]LJHYHU]DGLJLQJVJUDDG���YROJHQV�� W� �/�û� ��N��0HW�GLW�UHNHQFRQFHSW�ZRUGW�GH�WLMG�WRW�YHU]DGLJLQJ�YDQ�GH�WRSODDJRQGHUVFKDW��HU�ZRUGW�JHEUXLN�JHPDDNW�YDQ�KHW�OLPLHWJHGUDJ�YDQ�GH�ERYHQJHQRHPGH�H[SRQHQWLHOH�UHODWLH��'HPDWH�ZDDULQ�GLW�JHEHXUW�OLJW�ELQQHQ�GH�RQQDXZNHXULJKHLG�YDQ�GH�YRRUVSHOOLQJ�DOV�JHYROJ�YDQ�RQ]HNHUKHGHQ�LQGH�PDWHULDDOSDUDPHWHUV�
'H� DDQZH]LJH� YHU]DGLJLQJVJUDDG� HQ� GDDUPHH� RRN� GH� HIIHFWLHYH� YHU]DGLJLQJVFDSDFLWHLW� LV� HHQ� LQ� GH� WLMGZLVVHOHQGH�JURRWKHLG��'H�DDQZH]LJH�YHU]DGLJLQJVJUDDG�RS�HHQ�ZLOOHNHXULJ�WLMGVWLS�LV�R�D��DIKDQNHOLMN�YDQ�GHQHHUVODJNDUDNWHULVWLHNHQ� JHGXUHQGH� GH� SHULRGH� YRRUDIJDDQGH� DDQ� GLW� WLMGVWLS�� 2YHU� GH� UHODWLH� WXVVHQQHHUVODJNDUDNWHULVWLHNHQ� HQ� DDQZH]LJH� YHU]DGLJLQJVJUDDG� LV� ]HHU� ZHLQLJ� EHNHQG�� ,Q� KHW� YHUOHGHQ� ]LMQYHU]DGLJLQJVJUDGHQ�JHPHWHQ��PDDU�GH�PDWH�YDQ�VDPHQKDQJ�KLHUYDQ�PHW�QHHUVODJ�LV�QLHW�RQGHU]RFKW�
���
,Q� KHW� YHUOHGHQ� ]LMQ� GRRU� *HR'HOIW� SURHYHQ� XLWJHYRHUG� ZDDUELM� RQGHU� DQGHUH� GH� YHU]DGLJLQJVJUDDG� ZHUGJHPHWHQ��8LW�GH]H�SURHYHQ�EOHHN�GDW�RQGHU�QRUPDOH�RPVWDQGLJKHGHQ�GH�YHU]DGLJLQJVJUDDG�JHPLGGHOG�URQG�GH����OLJW������YDQ�GH�KROOH�UXLPWH�LV�PHW�ZDWHU�JHYXOG��(FKWHU� LQ� WLMGHQ� YDQ� KRRJ� ZDWHU� ]DO� QDXZHOLMNV� VSUDNH� ]LMQ� YDQ� HHQ� QRUPDOH� VLWXDWLH�� GLW� RQGHUVFKULMIW� GHQRRG]DDN�YRRU�QDGHU�RQGHU]RHN�´

(HQ�NOHLQH�UHNHQH[HUFLWLH�PDDNW�GXLGHOLMN�GDW�GH�GRRUODWHQGKHLG�YDQ�GH�WRSODDJ�HHQ�JURWH�URO�VSHHOW�ELMGH�YHU]DGLJLQJVGXXU�YRRU�GH�WRSODDJ��,Q�RQGHUVWDDQGH�WDEHO�LV�YRRU�YHUVFKLOOHQGH�FRPELQDWLHV�YDQ�GHGRRUODWHQGKHLG�HQ�HIIHFWLHYH�YHU]DGLJLQJVJUDDG�GH�WLMG�WRW�YHU]DGLJLQJ�JHJHYHQ��9RRU�HHQ�SRURVLWHLWYDQ������EHGUDDJW�GH�HIIHFWLHYH�YHU]DGLJLQJVJUDDG�������������� ������(U�LV�XLWJHJDDQ�YDQ�HHQ���PGLNNH�WRSODDJ�
N�>P�V@��?'T�>��@ ���� ���� ����
�[���� ���� ���� �����[���� ��� ��� ����[���� � � �7DEHO������7LMG�WRW�YHU]DGLJLQJ�>XUHQ@�DIKDQNHOLMN�YDQ�GRRUODWHQGKHLG�HQ�HIIHFWLHYH�YHU]DGLJLQJVJUDDG
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'H�GRRUODWHQGKHLG�VSHHOW�HHQ�JURWH�URO�DOV�ZRUGW�XLWJHJDDQ�GDW�GH�RYHUVODJGXXU�ELM�]HHGLMNHQ���WRW��XXU�GXXUW����JHWLMEHZHJLQJ��HQ�RYHUORRS�HQ�RYHUVODJ�ELM�ULYLHUGLMNHQ�PD[LPDDO����XXU�EHGUDDJW��1D���XXU�]LMQ�LPPHUV�]DQG]DNNHQ�JHSODDWVW�RI�DQGHUH�PDDWUHJHOHQ�JHQRPHQ�RP�RYHUORRS�WH�YHUPLQGHUHQ�,QGLHQ�GH�GRRUODWHQGKHLG�JURWHU�GDQ���[��� ���LV��LV�GH�NDQV�RS�YHU]DGLJLQJ�ELQQHQ�GH�RYHUVODJGXXUJURRW��3DV�ELM�HHQ�NOHLQHUH�GRRUODWHQGKHLG�GDQ��[�� �� P�V�ZRUGW�GH�NDQV�RS�YHU]DGLJLQJYDQ�GH�WRSODDJYHHO�NOHLQHU�
'RRU�GH�VWUXFWXXU�YDQ�GH�NOHL�LV�GH�GRRUODWHQGKHLG�PRHLOLMN�YDVW�WH�VWHOOHQ��*HPLGGHOG�ZRUGW�HHQGRRUODWHQGKHLG�YDQ��[�� �� P�V�YHUZDFKW��$OV�ZRUGW�XLWJHJDDQ�GDW�VOHFKWV�ELM������YDQ�GH�GLMNHQ�GHGRRUODWHQGKHLG�YDQ�GH�WRSODDJ�NOHLQHU�LV�GDQ��[�� �� P�V�GDQ�LV�GH�NDQV�RS�YHU]DGLQJ�YDQ�KHWELQQHQWDOXG�YDQ�HHQ�PHW�JUDV�EHNOHGH�GLMN�ELM�RYHUVODJ�FLUFD�����
2SJHPHUNW�ZRUGW�GDW�GH�NDQV�RS�YHU]DGLJLQJ�YDQ�GH�WRSODDJ�QLHW�JHOLMN�LV�DDQ�GH�NDQV�RS�HHQ�VFKHXU�RIDIVFKXLYLQJ��'H]H�LV�RRN�DIKDQNHOLMN�YDQ�WDOXGKHOOLQJ��NUXLQKRRJWH��HQ]�
%HVFKLNEDUH�PRGHOOHQ�VFKHXUYRUPLQJ
3/$;,6+HW�RQWVWDDQ�YDQ�VFKHXUHQ�ELM�GH�RYHUVODJSURHI�WH�:LVVHNHUNH�LV�JHVLPXOHHUG�PHW�KHW�HLQGLJHHOHPHQWHQ�SURJUDPPD�3/$;,6��'H�EHUHNHQLQJHQ�]LMQ�JHPDDNW�RS�EDVLV�YDQ�JHPHWHQZDWHUVSDQQLQJHQ��+HW�PRPHQW�YDQ�RQWVWDDQ�YDQ�HHQ�VFKHXU�LV�EHSDDOG�GRRU�GH�DDQZH]LJKHLG�YDQ]RJHQDDPGH�³WHQVLRQ�FXW�RII�SRLQWV´��WUHNVSDQQLQJHQ��LQ�GH�NUXLQ��1DGDW�LQLWLDWLH�YDQ�GH�NUXLQVFKHXULV�RSJHWUHGHQ�ZRUGW�HHQ�06)�IDFWRU�YDQ������EHUHNHQG��(HQ�06)�IDFWRU�JHHIW�DDQ�KRHYHHO�UHVWVWHUNWHQRJ�DDQZH]LJ�LV�YRRUGDW�HHQ�DIVFKXLYLQJ�RSWUHHGW��(HQ�06)�IDFWRU�NOHLQHU�GDQ���JHHIW�HHQ�JURWH�NDQVRS�LQVWDELOLWHLW�YDQ�KHW�WDOXG�DDQ�
3UDNWLMNVLWXDWLHV=RDOV�ELM�GH�PHFKDQLVPH�EHVFKULMYLQJHQ�LV�JHPHOG��]LMQ�YHHO�VFKHXUHQ�GRRU�RYHUVODJ�LQ�NOHLGLMNHQRQWVWDDQ�WLMGHQV�GH�ZDWHUVQRRGUDPS�YDQ������2QGHUVWDDQG�FLWDDW�LV�RYHUJHQRPHQ�XLW�HHQ�RQGHU]RHNQDDU�GH�RRU]DDN�YDQ�GH�UDPS�>(GHOPDQ�����@��2RJJHWXLJHQ�VSUHNHQ�ERYHQGLHQ�YDDN�YDQ�YHU]DGLJLQJYDQ�KHW�ELQQHQWDOXG�
µ+HW�HHQYRXGLJVWH�W\SH�EHVFKDGLJLQJ�LV�GH�ODQJVVFKHXU��'H]H�ODQJVVFKHXUHQ�ZHUGHQ�DDQJHWURIIHQ�LQ�GH�QDELMKHLG�YDQ�GHELQQHQNUXLQOLMQ��VRPV�LQ�GH�NUXLQ��GLNZLMOV�LQ�GH�ELQQHQNUXLQOLMQ�]HOYH��RRN�YHHODO�LQ�GH�ERYHQVWH�KHOIW�RI�RS�KHW�ERYHQVWHGHUGH�GHHO�YDQ�KHW�ELQQHQEHORRS��YRRU]RYHU�EHNHQG�QLPPHU�RS�KHW�EXLWHQEHORRS�HQ�QLPPHU�LQ�GH�RQGHUVWH�KHOIW�YDQ�KHWELQQHQWDOXG��'H�OHQJWH�YDQ�GH�VFKHXUHQ�YDULHHUGH�YDQ�ppQ�WRW�YHOH�PHWHUV��GH�ZLMGWH�YDQ�ppQ�FHQWLPHWHU�WRW�UXLP���GHFLPHWHU������7HYHQV�NRQ�PHQ�ELM�QDXZNHXULJH�ZDDUQHPLQJ�YHHODO�YDVWVWHOOHQ�GDW�KHW�ELQQHQWDOXG�RQGHU�GH�ODQJVVFKHXU�HHQ�JHULQJHXLWEROOLQJ�YHUWRRQGH����'H�VFKHXU�OLHS�PHHVWDO�YULM�YHU�LQ�KHW�GLMNOLFKDDP�GRRU��KHW�ERYHQVWH�VWXN�OLHS�KDDVW�DOWLMG�YHUWLFDDOZDDURQGHU�HHQ�DIZLMNLQJ�QDDU�GH�ELQQHQ]LMGH�NRQ�ZRUGHQ�JHFRQVWDWHHUG��'RRU�SHLOLQJ�PHW�HHQ�UHFKWH�ODW�NRQ�LQ�YHHO�JHYDOOHQHHQ�GLHSWH�YDQ�ppQ�j�WZHH�PHWHU�ZRUGHQ�JHFRQVWDWHHUG�¶
2RN�LQ�KHW�YHUVODJ�RYHU�GH�VWRUPYORHG�YDQ�������MDQXDUL������ZRUGW�YRRUDO�PHOGLQJ�JHPDDNW�YDQDIVFKXLYLQJHQ�HQ�GRRUEUDNHQ�WHQ�JHYROJH�YDQ�RYHUVODJ��'H�DDQZH]LJKHLG�YDQ�VFKHXUHQ�ZRUGW�VRPVWHUORRSV�YHUPHOG��:DDU�GH]H�YHUPHOG�ZRUGW��LV�VSUDNH�YDQ�YHOH�VFKHXUHQ��GLYHUVH�DIVFKXLYLQJHQ�HQHHQ�HQNHOH�GRRUEUDDN��:DDUVFKLMQOLMN�ZHUG�LQ�HHQ�JURRW�DDQWDO�JHYDOOHQ�GH�DDQZH]LJKHLG�YDQ�VFKHXUHQQLHW�JHQRHPG�RPGDW�GH]H�VFKDGHYRUP�GHVWLMGV�QLHW�YHUPHOGLQJVZDDUGLJ�ZHUG�JHYRQGHQ�GRRU�KHW�YHOHYRRUNRPHQ�HQ�GH�HUQVW�YDQ�GH�VFKDGH��2YHULJHQV�ZRUGHQ�LQ�KHW�YHUVODJ�ZHO�YHUEDQGHQ�JHOHJG�WXVVHQVFKHXUHQ��KHW�RSEROOHQ�YDQ�KHW�ELQQHQWDOXG�HQ�RSJHWUHGHQ�DIVFKXLYLQJHQ�HQ�GLMNGRRUEUDNHQ�
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7LMGHQV�GH�SUDNWLMN�RYHUORRSSURHI�ELM�:LVVHUNH�WUDG�LQ�DOOH��YLHU�GH��SURHYHQ�QD�NRUWH�WLMG�HHQNUXLQVFKHXU�RS��RQJHYHHU����PLQXWHQ�RI�PLQGHU��QD�KHW�VWDUWHQ�YDQ�GH�SRPSHQ�HHQ�NUXLQVFKHXU�RS�
����� 6WDELOLWHLW�ELQQHQWDOXG�ELM�RYHUORRS���RYHUVODJ��DIVFKXLYLQJ�WRSODDJ �$��
%HVFKLNEDUH�PRGHOOHQ
0RGHO�-RXVWUD���(GHOPDQ�����1DDU�DDQOHLGLQJ�YDQ�GH�ZDWHUVQRRGUDPS�LQ������KHEEHQ�(GHOPDQ�HQ�-RXVWUD�HHQ�HYHQZLFKWVPRGHORSJHVWHOG�RP�GH�VWDELOLWHLW�YDQ�KHW�ELQQHQWDOXG�ELM�RYHUVODJ�WH�RQGHU]RHNHQ��+LM�JDDW�GDDUELM�XLW�YDQHHQ�RQHLQGLJ�WDOXG��'H�KHOOLQJ�YDQ�KHW�WDOXG�ZDDUELM�QRJ�MXLVW�HYHQZLFKW�PRJHOLMN�LV�ZRUGW�EHSDDOGGRRU�

� � ¸̧¹·¨̈©§ ��� DJJMJJJD FRVGFWJWJ Z
Z

ZDDULQ�D GH�KRHN�WXVVHQ�KHW�WDOXG�HQ�GH�KRUL]RQWDDOJ QDW�YROXPHJHZLFKWJZ YROXPHJHZLFKW�ZDWHUM GH�KRHN�YDQ�LQZHQGLJH�ZULMYLQJ�YDQ�GH�JURQGF FRKHVLH�YDQ�GH�JURQGG GH�EHVFKRXZGH�ODDJGLNWH�ORRGUHFKW�RS�KHW�WDOXG
2YHUVODJSURHI�:LVVHNHUNH,Q�%LMODJH���YDQ�KHW�UDSSRUW�6WDELOLWHLW�ELQQHQWDOXG�ELM�RYHUVODJ�>*'�������@�ZRUGW�HHQ�PRGHOJHJHYHQ�RP�GH�VWDELOLWHLW�YDQ�GH�GLMNEHNOHGLQJ�RQGHU�LQYORHG�YDQ�JURQGZDWHUVWURPLQJ�GRRU�GH]HEHNOHGLQJ�WH�EHSDOHQ��+HW�PRGHO��GDW�LQ�IHLWH�HHQ�DDQSDVVLQJ�YRRU�HHQ�HLQGLJ�WDOXG�LV�YDQ�KHW�-RXVWUD(GHOPDQ�PRGHO��HQ�LQ�KHW�EHWUHIIHQGH�UDSSRUW�ZRUGW�DDQJHGXLG�PHW�'::�PRGHO��LV�DOOHHQ�PHW3/$;,6�VRPPHQ�JHYHULILHHUG�HQ�JHWRHWVW�DDQ�GH�RYHUVODJSURHI�YDQ�:LVVHNHUNH�
+HW�PRGHO�JDDW�XLW�GDW�HHQ�RSSHUYODNNLJH�ODDJ�DI�VFKXLIW�'H�YRUP�YDQ�GH]H�ODDJ�LV�HHQ�VFKRO�ZDDUYDQ�GH�EHJUHQ]LQJ�DDQ�GH�NUXLQ�YDQ�GH�GLMN��DFWLHYH�]LMGH�EHVWDDW�XLW�GH�NUXLQVFKHXU��EHQHGHQZDDUWV�LQ�KHW�WDOXG�RYHUJDDW�LQ�HHQ�VFKXLIYODN�SDUDOOHO�DDQ�KHW�WDOXGRP�YHUYROJHQV�DDQ�GH�WHHQ�YDQ�GH�GLMN�RYHU�WH�JDDQ�LQ�HHQ�VFKXLIYODN�ULFKWLQJ�PDDLYHOG�
'H�JURQGPRRW�VFKXLIW�DI�DOV�JHYROJ�YDQ�KHW�JHZLFKW�YDQ�GH�JURQGPRRW�HQ�GH�ZDWHUGUXN�LQ�KHWVFKXLIYODN��+HW�DIVFKXLYHQ�ZRUGW�WHJHQJHZHUNW�GRRU�GH�VFKXLIZHHUVWDQG�GLH�LQ�KHW�VFKXLIYODNRSWUHHGW��'H]H�VFKXLIZHHUVWDQG�EHVWDDW�XLW�GH�ZULMYLQJ�HQ�GH�FRKHVLH�'H�VWDELOLWHLW�YDQ�GH]H�JURQGPRRW�NDQ�JHFRQWUROHHUG�ZRUGHQ�PLGGHOV�KHW�EHSDOHQ�YDQ�KHW�KRUL]RQWDDOHYHQZLFKW�
+HW�'::�PRGHO�JDI�ELM�GH�HYDOXDWLH�YDQ�GH�RYHUVODJSURHI�LQ�:LVVHNHUNH�HHQ�UHGHOLMNH�EHQDGHULQJYRRU�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�
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D D

)LJXXU������6FKHPDWLVDWLH�'::�PRGHO
2SWUHGHQ��RQ�GLHSH�JOLMFLUNHO+HW�RSWUHGHQ�YDQ�HHQ��RQ�GLHSH�JOLMFLUNHO�LV�LQ�IHLWH�HHQ�PDFURLQVWDELOLWHLW��+HW�YHUVFKLO�PHWPDFURVWDELOLWHLW��]RDOV�LQ�KHW�YROJHQGH�KRRIGVWXN�ZRUGW�EHVFKUHYHQ��LV�GDW�LQILOWUDWLH�QLHW�DOOHHQ�GRRUKHW�EXLWHQWDOXG�HQ���RI�YLD�HHQ�]DQGODDJ�PDDU�RRN�GRRU�GH�NUXLQ�HQ�KHW�ELQQHQWDOXG�RSWUHHGW�%HVFKLNEDUH�PRGHOOHQ�GLH�ZRUGHQ�JHEUXLNW�YRRU�GH�EHUHNHQLQJ��YDQ�PDFURLQVWDELOLWHLW�NXQQHQ�PHWDDQJHSDVWH�ZDWHUVSDQQLQJHQ�ZRUGHQ�JHEUXLNW�YRRU�KHW�YHULILsUHQ�YDQ�KHW�RQWVWDDQ�YDQ�GLHSHJOLMFLUNHOV�ELM�RYHUVODJ�
9RRU�HHQ�EHVFKULMYLQJ�YDQ�PRGHOOHQ�PHW�EHWUHNNLQJ�RS�PDFURLQVWDELOLWHLW�ZRUGW�YHUZH]HQ�QDDU�KHWYROJHQGH�KRRIGVWXN�
3UDNWLMNYRRUEHHOGHQ7LMGHQV�GH�ZDWHUVQRRGUDPS�YDQ������]LMQ�YHHO�DIVFKXLYLQJHQ�GRRU�RYHUVODJ�RSJHWUHGHQ��'DDUELMZRUGW�RSJHPHUNW�GDW�RYHUDO�VSUDNH�ZDV�YDQ�NOHLGLMNHQ�PHW�HHQ�VWHLO�ELQQHQWDOXG��'H�YROJHQGHEHVFKULMYLQJ�YDQ�GH]H�DIVFKXLYLQJHQ�ZRUGW�GRRU�(GHOPDQ�JHJHYHQ�
µ�+HW�DIVFKXLYLQJVYODN�LV�YHHODO�RQUHJHOPDWLJ�VFKHOSYRUPLJ��KHW�ERYHQVWH�JHGHHOWH�VWDDW�QDJHQRHJ�YHUWLFDDO�RYHU�ppQ�RI�HQLJHPHWHUV�KRRJWH��KHW�RQGHUVWH�GHHO�YHUWRRQW�HHQ�JHULQJH�KHOOLQJ��RI�OLJW�KRUL]RQWDDO���WHUZLMO�LQ�HQNHOH�JHYDOOHQ�GH�RQGHU]LMGHYDQ�KHW�DIVFKXLIYODN�HHQ�WHJHQKHOOLQJ�YHUWRRQGH��GXV�RPKRRJ�OLHS��������GH�JUDVPDW��ZHONH�YRRUKHHQ�GD�DIVFKXLYLQJ�EHGHNWH��LVGLNZLMOV�LQ�]LMQ�JHKHHO�¶QDDU�EHQHGHQ�JHNRPHQ�HQ�ZHUG�QRJ�RQJHEURNHQ�HQ�RQJHVFKHXUG�DDQ�GH�RQGHU]LMGH�YDQ�GH�NRP�RS�GHDIJHVFKRYHQ GLMNVSHFLH�DDQJHWURIIHQ������0HHUPDOHQ�ZDV�RRN�GH�JUDVPDW�LQ�VWHUNH�PDWH�YHUYRUPG��YHUIURPPHOG��RSJHUROG�RIYHUEURNNHOG��VRPV�JHKHHO�YHUGZHQHQ�¶
(Q�HYHQ�YHUGHU�µ����+LHUXLW�YROJW��GDW�GXV�KHW�JURWH�PHUHQGHHO�GHU�EHVFKDGLJLQJHQ�DDQ�GH�ELQQHQ]LMGH�QLHW�DQGHUV�]LMQ�GDQ�DIVFKXLYLQJHQ��LQPLQ�RI�PHHU�YHU�JHYRUGHUGH�VWDDW�HQ�DO�RI�QLHW�RQGHUKHYLJ�JHZHHVW�DDQ�VHFXQGDLUH�YHUYRUPLQJHQ�GRRU�NRONHQG�ZDWHU������+HWYDOW�GDDUELM�RS�GDW�ZDDUVFKLMQOLMN�QHUJHQV�KHW�SULPDLUH�DIVFKXLIYODN�KHHIW�JHORSHQ�GRRU�GH�NHUQ�YDQ�GH�GLMN�¶
7LMGHQV�GH�VWRUPYORHG�YDQ������]LMQ�GLYHUVH�DIVFKXLYLQJHQ�GRRU�RYHUORRS�YDQ�KHW�ELQQHQWDOXGRSJHWUHGHQ��'H�GLMNHQ�ZDUHQ�YRRUQDPHOLMN�NOHLGLMNHQ��'H�PHHVWH�DIVFKXLYLQJHQ�KDGGHQ�HHQ�GLHSWHYDQ�PD[LPDDO���P��'LW�GXLGW�RS�KHW�RSWUHGHQ�YDQ�HHQ�RQGLHSH�DIVFKXLYLQJ��:DDU�PHOGLQJ�ZRUGWJHPDDNW�YDQ�GLHSHUH�DIVFKXLYLQJHQ�LV�DOWLMG�VSUDNH�YDQ�HHQ�GLMNGRRUEUDDN��+HW�LQWUHGHSXQW�YDQ�KHWPHUHQGHHO�YDQ�GH�DIVFKXLYLQJHQ�EHYLQGW�]LFK�LQ�KHW�ELQQHQWDOXG�RI�LQ�GH�NUXLQ��(HQ�HQNHOH�NHHU�LV�RRNKHW�EXLWHQWDOXG�DDQJHWDVW�
%LM�GH�RYHUVODJSURHI�YDQ�HHQ�]DQGGLMN�QDELM�:LVVHNHUNH�WUDG�ELM�ppQ�YDQ�GH�YLHU�SURHYHQ�HHQ�RQGLHSHDIVFKXLYLQJ�QD�HHQ�RYHUORRSGXXU�YDQ���XXU�HQ����PLQXWHQ�RS��9RRUDIJDDQG�DDQ�GH]H�SURHI�ZDV�KHW
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WDOXG�JHGXUHQGH����XXU�EHUHJHQG��,Q�GH]H�EHUHJHQLQJVSHULRGH�LV�JHPLGGHOG���FP�ZDWHU�LQ�KHW�WDOXGJHwQILOWUHHUG��%LM�GH�RYHULJH��GHHO�SURHYHQ�YRQG�EH]ZLMNHQ�GRRU�LQWHUQH�HURVLH�SODDWV�
����� ,QWHUQH�HURVLH�ELQQHQWDOXG��RQWVWDDQ�ZHO��$��%HVFKLNEDUH�PRGHOOHQ(U�]LMQ�JHHQ�PRGHOOHQ�RYHU�LQWHUQH�HURVLH�EHNHQG��,QWHUQH�HURVLH�LV�VWHUN�DIKDQNHOLMN�YDQ�GH�NZDOLWHLWYDQ�GH�WRSODDJ�HQ�JH]LHQ�GH�UHVXOWDWHQ�YDQ�GH�RYHUVODJSURHI�ZDDUVFKLMQOLMN�RRN�YDQ�GH�LQLWLsOHYHU]DGLJLQJVJUDDG�YDQ�GH�WRSODDJ�
3UDNWLMNVLWXDWLHV,QWHUQH�HURVLH�LV�ZDDUJHQRPHQ�ELM�GH�RYHUVODJSURHI�LQ�:LVVHNHUNH��%LM���YDQ�GH�YLHU�SURHYHQ�YRQGVFKDGH�GRRU�LQWHUQH�HURVLH�SODDWV��'H�GLMN�ELM�:LVVHNHUNH�ZDV�HHQ�]RJHQDDPGH�NOHLLJH�]DQGGLMN��'HGLMN�ZDV�EXLWHQ�EHGULMI��'H�SURHYHQ�YRQGHQ�SODDWV�DDQ�KHW�HLQG�YDQ�HHQ�GURJH�SHULRGH��0LVVFKLHQKHEEHQ�GH]H�ODDWVWH�WZHH�IDFWRUHQ��GRRU�JURWHUH�VWUXFWXXUYRUPLQJ��ELMJHGUDJHQ�DDQ�KHW�RSWUHGHQ�YDQLQWHUQH�HURVLH�
,Q�KHW�YHUVODJ�YDQ�GH�6WRUPYORHG�YDQ������>5LMNVZDWHUVWDDW�����@�ZRUGW�JHFRQVWDWHHUG�GDW�RSVRPPLJH�SOHNNHQ�QD�HONH�JROI�ZDWHU�XLW�HHQ�NRQLMQHQJDW�VSRRW�LQ�GH�RQGHUVWH�KHOIW�YDQ�KHW�WDOXG��'LW�LVKHW�HQLJH�IHLW�GDW�ZLMVW�RS�LQWHUQH�HURVLH�%LM�GH�VWRUPYORHG�YDQ������ZRUGW�QLHW�H[SOLFLHW�PHOGLQJ�JHPDDNW�YDQ�LQWHUQH�HURVLH�RI�JHYROJHQKLHUYDQ�(HQ�PRJHOLMNKHLG�YRRU�KHW�QLHW�YHUPHOGHQ�YDQ�LQWHUQH�HURVLH�NDQ�]LMQ�GDW�KHW�PHFKDQLVPH�LQ������HQ�����QLHW�EHNHQG�ZDV�HQ�GDDUGRRU�RYHU�KHW�KRRIG�LV�JH]LHQ��(HQ�DQGHUH�PRJHOLMNKHLG�LV�GDW�LQVRPPLJH�JHYDOOHQ�ZDDU�KHW�WDOXG�YHUIURPPHOG�EHQHGHQ�DDQ�GH�GLMN�LV�DDQJHWURIIHQ�GLW�DDQ�GH�NUDFKWYDQ�KHW�ZDWHU�LV�WRHJHVFKUHYHQ�LQ�SODDWV�YDQ�DDQ�LQWHUQH�HURVLH�
����� EHSDOLQJ�RYHUJDQJVNDQV�VFKHXUYRUPLQJ�oo DIVFKXLYLQJ�ELQQHQWDOXG���LQWHUQH�HURVLH��$��$��1D�]RZHO�GH�VWRUPYORHG�YDQ������DOV�GH�ZDWHUVQRRGUDPS�YDQ������]LMQ�]RZHO�VFKHXUHQ�DIVFKXLYLQJHQ�DOV�GLMNGRRUEUDNHQ�JHFRQVWDWHHUG��'LW�EHWHNHQW�GDW�QLHW�DOOH�VFKHXUHQ�DIVFKXLYLQJHQ�WRWJHYROJ�KHEEHQ�JHKDG�HQ�QLHW�DOOH�DIVFKXLYLQJHQ�WRW�HHQ�GLMNGRRUEUDDN�KHEEHQ�JHOHLG��7RW������ZDUHQELMQD�DOOH�GLMNHQ�NOHLGLMNHQ�YDQ�KHW�W\SH���PHW�HHQ�VWHLO�ELQQHQWDOXG��YRRU�EHVFKULMYLQJ�GLMNW\SH�]LHSDUDJUDDI�������'H�DIVFKXLYLQJHQ�GLH�QD�GH�VFKHXUYRUPLQJ�RSWUDGHQ�ZDUHQ�LQ�ELMQD�DOOH�JHYDOOHQRQGLHSH�DIVFKXLYLQJHQ�%LM�GH�RYHUVODJSURHI�RS�GH�]DQGGLMN�WH�:LVVHNHUNH�ZDV�LQWHUQH�HURVLH�KHW�PDDWJHYHQGH�PHFKDQLVPH�
'H�WDOXGKHOOLQJ�HQ�NZDOLWHLW�YDQ�GH�WRSODDJ�KHEEHQ�HHQ�JURWH�LQYORHG�RS�KHW�IDDOPHFKDQLVPH�RYHUVODJ�'H�KXLGLJH�GLMNHQ�KHEEHQ�RYHU�KHW�DOJHPHHQ�HHQ�IODXZHU�WDOXG�HQ�EHWHUH�EHNOHGLQJ�GDQ�YURHJHUZDDUGRRU�VFKHXUYRUPLQJ�PLQGHU�VQHO�RSWUHHGW��(HQ�IODXZHU�WDOXG�EHWHNHQW�RRN�GDW�HHQ�RSSHUYODNNLJHDIVFKXLYLQJ�PLQGHU�VQHO�RSWUHHGW�
,QGLHQ�HHQ�VFKHXU�HHQPDDO�LV�RSJHWUHGHQ�LV�GH�NDQV�JURRW�GDW�ELM�GRRUJDDQGH�RYHUVODJ�HHQ�DIVFKXLYLQJRSWUHHGW��3/$;,6�EHUHNHQLQJHQ�JHYHQ�GRRU�PLGGHO�YDQ�HHQ�0VI�IDFWRU�DDQ�GDW�GH�GLMN�QD�KHW�RQWVWDDQYDQ�WUHNVSDQQLQJHQ�LQ�GH�NUXLQ��OHHV�VFKHXUHQ�LQ�GH�GLMN��QLHW�PHHU�VWDELHO�LV�
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9ROJHQV�GH�EHVFKLNEDUH�HYHQZLFKWVPRGHOOHQ�LV�GH�VWDELOLWHLW�YDQ�HHQ�RQGLHSH�DIVFKXLYLQJ�VWHUNDIKDQNHOLMN�YDQ�GH�KRHN�YDQ�LQZHQGLJH�ZULMYLQJ��YDQ�GH�WRSODDJ��YDQ�GH�JURQG�HQ�GH�WDOXGKHOOLQJ��'HHYHQZLFKWVPRGHOOHQ�]HJJHQ�QLHWV�RYHU�KHW�RQWVWDDQ�YDQ�VFKHXUHQ�HQ�GH�JHYROJHQ�KLHUYDQ�YRRU�KHWRSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ��'H�PRGHOOHQ�JHYHQ�HHQ�LQGLFDWLH�RYHU�GH�NDQV�YDQ�DIVFKXLYHQ�JHJHYHQGH�JHRPHWULH�HQ�RSERXZ�YDQ�GH�GLMN�HQ�RQDIKDQNHOLMN�YDQ�GH�GXXU�YDQ�RYHUVODJ�
9RRU�LQWHUQH�HURVLH�]LMQ�JHHQ�UHNHQPRGHOOHQ�
6DPHQYDWWHQG�NDQ�ZRUGHQ�JHFRQFOXGHHUG�GDW�QD�VFKHXUYRUPLQJ�]RQGHU�YHUGHUH�PDDWUHJHOHQ��ELMGRRUJDDQGH�RYHUVODJ��YHUYROJPHFKDQLVPHQ�RSWUHGHQ��8LW�GH�EHVFKLNEDUH�JHJHYHQV�YROJW�GDW�GLWELQQHQ�HQNHOH�XUHQ�JHEHXUW��7LMGHQV�VWRUPYORHGHQ�WUHHGW�RYHUVODJ�RRN�JHGXUHQGH�HQNHOH�XUHQ�RS�+RRJZDWHU�RS�HHQ�ULYLHU�GXXUW�ODQJHU��(HQ�GLHSH�DIVFKXLYLQJ�LV�QLHW�ZDDUVFKLMQOLMN��2SSHUYODNNLJHDIVFKXLYLQJHQ�]LMQ�LQ�KHW�YHUOHGHQ�YDDN�DDQJHWURIIHQ��7LMGHQV�GH�RYHUVODJSURHI�LQ�:LVVHNHUNH�ZDVLQWHUQH�HURVLH�KHW�PDDWJHYHQGH�PHFKDQLVPH��+HW�LV�QLHW�GXLGHOLMN�ZDQQHHU�HHQ�RQGLHSH�DIVFKXLYLQJRSWUHHGW�HQ�ZDQQHHU�LQWHUQH�HURVLH��(HQ�HHUVWH�LQGLFDWLH��VFKDWWLQJ��YRRU�GH�YHUVFKLOOHQGHRYHUJDQJVNDQVHQ�LV�JHJHYHQ�LQ�RQGHUVWDDQGH�ILJXXU��(U�]LMQ�JHHQ�PRGHOOHQ�RP�GH]H�RYHUJDQJVNDQVHQWH�EHUHNHQHQ��2PGDW�KHW�KLHU�DIVFKXLYLQJHQ�RI�LQWHUQH�HURVLH�YDQ�GH�WRSODDJ�EHWUHIW�]LMQ�GHRYHUJDQJVNDQVHQ�YRRU�]DQG�HQ�NOHLGLMNHQ�JHOLMN��%LM�EHLGH�W\SHQ�GLMNHQ�]LMQ�GH�WRSODJHQ�LPPHUV�YDQNOHL�

2QWVWDDQ�YDQ�HHQ�VFKHXU

,QWHUQH�HURVLH
'LHSHDIVFKXLYLQJ

2QWVWDDQ�ZHO ����

WRSODDJ
9HU]DGLJLQJELQQHQWDOXG

2QGLHSHDIVFKXLYLQJ

9HU]DGLJLQJWRSODDJ
8LW]DNNHQ

���� ����
*HEHXUWQLHWV

����

����� 7HUXJVFKULMGHQGH�HURVLH �%�1D�KHW�DIVFKXLYHQ��YDQ�GH�WRSODDJ��ZRUGW�GH�NHUQ�YDQ�GH�GLMN�DDQJHWDVW�
%HVFKLNEDUH�PRGHOOHQ+HW�EUHVJURHL�PRGHO�YDQ�9LVVHU�>9LVVHU�����@�YRRU�]DQGGLMNHQ�EHVFKULMIW�HURVLH�YDQ�HHQ�]DQGNHUQ�9DQ�HURVLH�YDQ�HHQ�NOHLNHUQ�]LMQ�JHHQ�PRGHOOHQ�EHNHQG��,Q�GH�RYHUVWURPLQJVPRGXOH�YDQ�KHWFRPSXWHUSURJUDPPD�+,6��+RRJZDWHU�,QIRUPDWLH�6\VWHPHQ��LV�RS�EDVLV�YDQ�KLVWRULVFKH�JHJHYHQV�HHQUHODWLH�JHOHJG�WXVVHQ�WLMG�HQ�EUHVJURHL��,Q�GH�KDQGOHLGLQJ�YDQ�GLW�FRPSXWHUSURJUDPPD�ZRUGHQ�GHUHODWLHV�HHQ�SUDJPDWLVFKH�DDQ]HW�YRRU�GH�EHSDOLQJ�YDQ�HHQ�WLMGVIXQFWLH�YRRU�GH�EUHVJURHL�JHQRHPG�+HW�SURFHV�YDQ�WHUXJVFKULMGHQGH�HURVLH�LV�EHVFKUHYHQ�LQ�SDUDJUDDI� �����,Q�GH]HOIGH�SDUDJUDDI�LV�RSEDVLV�YDQ�UHVWSURILHOHQ��GLH�]LMQ�LQJHPHWHQ�QD�GH�ZDWHUVQRRGUDPS�YDQ�������DDQJHJHYHQ�KRH�HHQGRRUEUDDN�YDQ�HHQ�NOHLGLMN�SODDWV�NDQ�YLQGHQ�
2S�PRPHQW�YDQ�VFKULMYHQ�YDQ�GLW�UDSSRUW�ZRUGW�GRRU�'HOIW�&OXVWHU�RQGHU]RHN�JHGDDQ�QDDU�KHWHURVLHSURFHV�ELM�RYHUVODJ�YDQ�HHQ�NOHLGLMN�
3UDNWLMNVLWXDWLHV6WRUPYORHG������HQ�����



��������� GHILQLWLHI PDDUW�����

��

7LMGHQV�GH�ZDWHUVQRRG�YDQ������]LMQ�YHUVFKLOOHQGH�GLMNHQ�GRRU�RYHUVODJ�EH]ZHNHQ��%HVFKULMYLQJHQJHYHQ�DDQ�GDW�KHW�JHKHOH�EH]ZLMNSURFHV��YDQ�RYHUVODJ�WRW�GLMNGRRUEUDDN���VRPV��LQ�FLUFD���XXU�KHHIWSODDWVJHYRQGHQ��1D�GH�VWRUPYORHG�LV�RS�YHHO�SODDWVHQ�VFKDGH�DDQ�GH�GLMN�JHFRQVWDWHHUG��'H�VFKDGHYDULHHUGH�GDDUELM�YDQ�VFKHXUHQ�LQ�GH�NUXLQ�WRW�KDOI�ZHJJHsURGHHUGH�GLMNHQ�
2RN�WLMGHQV�GH�6WRUPYORHG�YDQ������]LMQ�GLMNHQ�GRRU�RYHUVODJ�EH]ZHNHQ��'H�VFKDGH�YDULHHUGH�WXVVHQHHQ�VFKHXU�LQ�GH�GLMN�WRW�HHQ�YROOHGLJH�GRRUEUDDN��(HQ�EHVFKUHYHQ�GRRUEUDDNSURFHV�YDQ�HHQ=XLGHU]HHGLMN�LQ�:DWHUODQG��1RRUG�+ROODQG��GXXUGH�FLUFD���XXU�
'XLWVODQG8LW�HHQ�RYHU]LFKW�YDQ�KHW�5HJLHUXQJVSUlVLGXP�'DUPVWDGW�YDQ�GLMNGRRUEUDNHQ�LQ������HQ������YDQ�GH5LMQ�LQ�KHW�YRRUPDOLJH�JURRWKHWURJGRP�+HVVHQ�EOLMNW�GDW�LQ�GH]H�SHULRGH���GLMNGRRUEUDNHQ�GRRURYHUVODJ�KHEEHQ�SODDWVJHYRQGHQ�>*LVHOHU�����@��'H�OHQJWH�YDQ�GH�GRRUEUDDN�YDULHHUW�WXVVHQ�GH����HQ����P�HQ�EHGUDDJW�JHPLGGHOG����P��,Q�WZHH�JHYDOOHQ�RQWVWRQG�QD�GH�GRRUEUDDN�HHQ�NRON�WHU�SODDWVHYDQ�GH�GLMN��,Q�KHW�RYHU]LFKW�ZRUGHQ�DOOHHQ�GH�GRRUEUDNHQ�YHUPHOG��2YHU�DQGHUH�VFKDGH�ZRUGW�QLHWJHVSURNHQ�
=RPHUNDGHQ=RZHO�WLMGHQV�KHW�KRRJZDWHU�YDQ������������������HQ������]LMQ�]RPHUNDGHQ�RYHUJHORSHQ��,Q�GHYHUVODJHQ�YDQ�GH�HHUVWH�WZHH�KRRJZDWHUV�ZRUGW�PHOGLQJ�JHPDDNW�YDQ�VFKDGH�HQ�GRRUEUDDN�YDQ�GH]RPHUNDGHQ�WHQ�JHYROJH�YDQ�KHW�RYHUORSHQ�
,QGLFDWLH�RYHUJDQJVNDQV1DGDW�HHQ�DIVFKXLYLQJ�LV�RSJHWUHGHQ�EHJLQW�ELM�YRRUWGXUHQGH�RYHUVODJ�RI�RYHUORRS�GLUHFW�HHQ�SURFHVYDQ�WHUXJVFKULMGHQGH�HURVLH��'LW�OHLGW�HFKWHU�QLHW�GLUHFW�WRW�NUXLQYHUODJLQJ�
'H�PDWH�ZDDULQ�WHUXJVFKULMGHQGH�HURVLH�RSWUHHGW�LV�VWHUN�DIKDQNHOLMN�YDQ�GH�RYHUVODJGXXU�HQ�KHWNHUQPDWHULDDO��8LW�ERYHQVWDDQGH�JHJHYHQV�ZRUGW�DIJHOHLG�GDW�ZDQQHHU�GH�WRSODDJ�YDQ�HHQ�NOHLGLMN�LVYHUGZHQHQ�HU�QRJ�UHVWVWHUNWH�DDQZH]LJ�LV��(U�]LMQ�LPPHUV�QD�GH�KRRJZDWHUV�VFKDGHYRUPHQDDQJHWURIIHQ�ZDDUELM�GH�WRSODDJ�LV�YHUGZHQHQ�PDDU�GH�GLMN�QRJ�QLHW�LV�GRRUJHEURNHQ��(HQ�HHUVWHLQGLFDWLH��VFKDWWLQJ��QLHW�EHUHNHQG��YRRU�GH�RYHUJDQJVNDQV�YDQ�HHQ�DIVFKXLYLQJ�GRRU�RYHUVODJ�QDNUXLQYHUODJLQJ�EHGUDDJW�������'H]H�LQGLFDWLH�LV�QLHW�RQGHUERXZG�PHW�EHUHNHQLQJHQ�
(U�]LMQ�ZHLQLJ�YRRUEHHOGHQ�YDQ�]DQGGLMNHQ�EHNHQG��9HUZDFKW�ZRUGW�GDW�WHUXJVFKULMGHQGH�HURVLHVQHOOHU�RSWUHHGW�GDQ�ELM�HHQ�NOHLGLMN��(HQ�VFKDWWLQJ�YRRU�GH�RYHUJDQJVNDQV�YDQ�DIVFKXLYLQJ�QDDUNUXLQYHUODJLQJ�YDQ�HHQ�]DQGGLMN�LV�������� 6DPHQYDWWLQJ�HQ�FRQFOXVLHV�RYHUVODJ�RYHUORRS,Q�GH]H�SDUDJUDDI�ZRUGW�GRRU�PLGGHO�YDQ�ILJXUHQ�HQ�WDEHOOHQ�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�KHWEH]ZLMNPHFKDQLVPH�YDQ�HHQ�GLMN�DOV�JHYROJ�YDQ�RYHUVODJ���RYHUORRS��,Q�KHW�HHUVWH�KRRIGVWXN�LVLQJHJDDQ�RS�GH�RSERXZ�YDQ�GH]H�HQ�DQGHUH�FRQFOXGHUHQGH�SDUDJUDYHQ�LQ�GLW�UDSSRUW�
%LM�RYHUORSHQ�HQ�RYHUVODJ�VWURRPW�ZDWHU�ELM�HHQ�KRJH�ZDWHUVWDQG��HYHQWXHHO�GRRU�JROYHQ��RYHU�GHNUXLQ�YDQ�GH�GLMN��+HW�ZDWHU�NDQ�HQHU]LMGV�RSSHUYODNWH�HURVLH�YDQ�GH�GLMN�YHURRU]DNHQ��$QGHU]LMGV�NDQKHW�ZDWHU�GH�GLMN�ELQQHQGULQJHQ�HQ�YHU]DGLJHQ�PHW�ZDWHU��$IKDQNHOLMN�YDQ�GH�VWHUNWH�YDQ�GH�WRSODDJ
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NDQ�LQWHUQH�HURVLH�YDQ�GH�EHNOHGLQJ�RI�HHQ�DIVFKXLYLQJ�RSWUHGHQ��+HW�WLMGVDVSHFW�VSHHOW�HHQ�EHODQJULMNHURO�ELM�KHW�IDOHQ�YDQ�HHQ�ZDWHUNHULQJ�GRRU�RYHUVODJ�
7ZHH�SULPDLUH�PHFKDQLVPHQ�NXQQHQ�ZRUGHQ�RQGHUVFKHLGHQ��,Q�GH�HHUVWH�SODDWV�NDQ�RSSHUYODNWHHURVLH�RSWUHGHQ��+LHUYRRU�]LMQ�&,5,$�JUDILHNHQ�DIJHOHLG��$QGHU]LMGV�NDQ�GH�ZDWHUNHULQJ�YHU]DGLJGUHNHQ�HQ�HHQ�VFKHXU�LQ�GH�NUXLQ�RI�ERYHQ�LQ��KHW�WDOXG�RSWUHGHQ��'H]H�NDQV�ZRUGW�LQ�3&�5LQJ�EHSDDOGPHW�KHW�PRGHO�YDQ�-RXVWUD�(GHOPDQ�YRRU�HHQ�RSSHUYODNNLJH�DIVFKXLYLQJ�RS�HHQ�RQHLQGLJ�WDOXG��'H]H�SULPDLUH��EH]ZLMNNDQV�LV�QLHW�DIKDQNHOLMN�YDQ�GH�WLMG��*H]LHQ�GH�SUDNWLMNYRRUEHHOGHQ�ZDDUELM�RYHUVODJRSWUHHGW�HQ�JHHQ�VFKHXUHQ�RQWVWDDQ��LV�KHW�ZDDUVFKLMQOLMN�GDW�RI�GH�LQYORHG�YDQ�GHYHU]DGLJLQJVVQHOKHLG�YDQ�GH�WRSODDJ�ZRUGW�YHUZDDUORRVG�RI�GH�ZHUNHOLMNH�VWHUNWH�YDQ�HHQ�YHU]DGLJGWDOXG�ZRUGW�RQGHUVFKDW�
,Q�GH�KLHUQDYROJHQGH�ILJXXU�LV�GH�JHEHXUWHQLVVHQERRP�YRRU�KHW�IDDOPHFKDQLVPH�RYHUVODJ���RYHUORRSJHJHYHQ��,Q�ELMEHKRUHQGH�WDEHO�]LMQ�LQGLFDWLHYH�RYHUJDQJVNDQVHQ�YRRU�GH�PHFKDQLVPHQ��GLH�GRRUOHWWHUV�LQ�GH�JHEHXUWHQLVVHQERPHQ�]LMQ�DDQJHJHYHQ��JHJHYHQ�
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0HFK�DQLVPH DIKDQNHOLMN�YDQ� 0RGHO EHVFKUHYHQSUDNWLMNVLWXDWLHV RYHUJDQJV�NDQV$� NZDOLWHLW�EHNOHGLQJLQLWLsOHYHU]DGLJLQJVJUDDG
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'H�IUHDWLVFKH�OLMQ�NDQ�WHYHQV�YHUKRRJG�ZRUGHQ�GRRU�QHHUVODJ��,Q�GH�SUDNWLMN�ZRUGW�DDQJHQRPHQ�GDWHHQ�KRRJZDWHUJROI�HQ�KHYLJH�QHHUVODJ�QLHW�DDQ�HONDDU�JHUHODWHHUG�]LMQ��'RRU�HHQ�YHUKRJLQJ�YDQ�GHIUHDWLVFKH�OLMQ��HQ�GXV�HHQ�YHUKRJLQJ�YDQ�GH�ZDWHUVSDQQLQJHQ��]XOOHQ�WHJHOLMNHUWLMG�GHVFKXLIVSDQQLQJHQ�LQ�GH�GLMN�HQ�GH�RQGHUJURQG�DIQHPHQ��'H�VWDELOLWHLW�YDQ�KHW�GLMNOLFKDDP�]DO�DOVJHYROJ�YDQ�GH�ODJHUH�VFKXLIVSDQQLQJHQ�ZRUGHQ�YHUODDJG��,Q�GH�RQGHUJURQG�RQWVWDDW�HHQ�SODVWLVFKH]RQH�ZDDURYHU�HHQ�PRRW�JURQG�NDQ�DIVFKXLYHQ��'H�SODVWLVFKH�]RQH�LV�YDDN�FLUNHOYRUPLJ�HQ�ZRUGW�ZHOJOLMYODN�RI�JOLMFLUNHO�JHQRHPG��+HW��FLUNHOYRUPLJH��JOLMYODN�ZRUGW�WLMGHQV�DIVFKXLYLQJHQZDDUJHQRPHQ�
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(HQ�EHJLQQHQGH�DIVFKXLYLQJ�PDQLIHVWHHUW�]LFK�PHW�VFKHXUHQ�LQ�KHW�EXLWHQWDOXG��GH�NUXLQ�RI�KHWELQQHQWDOXG�YDQ�GH�GLMN��'H]H�VFKHXUHQ�JHYHQ�KHW�LQWUHGHSXQW�YDQ�KHW�JOLMYODN�DDQ��+HW�RQWVWDDQ�YDQHHQ�VFKHXU�KDQJW�DI�YDQ�GH�PDWHULDDOHLJHQVFKDSSHQ�YDQ�GH�WRSODDJ��$DQJHQRPHQ�ZRUGW�GDW�LQ�]DQGLJHJURQGHQ��ERYHQULYLHUHQJHELHG��GH�YHUYRUPLQJHQ�YRRUGDW�HHQ�DIVFKXLYLQJ�RSWUHHGW�JHULQJ�]LMQ�HQ�GRRUVFKHXUYRUPLQJ�ZRUGHQ�YRRUDI�JHJDDQ��WHUZLMO�LQ�NUXLSJHYRHOLJH�JURQGHQ��EHQHGHQULYLHUHQJHELHG��]HHUJURWH�YHUSODDWVLQJHQ�NXQQHQ�SODDWVYLQGHQ�YRRUGDW�HHQ�DIVFKXLYLQJ�RSWUHHGW��'H�WLMG�WXVVHQ�HHQ�VFKHXUHQ�HHQ�YROOHGLJH�DIVFKXLYLQJ�]DO�ELM�HHQ�]DQGLJH�GLMN�ZDDUVFKLMQOLMN�NRUWHU�]LMQ�GDQ�ELM�HHQ�NOHLLJH�GLMN�
%LM�HHQ�GDDGZHUNHOLMNH�DIVFKXLYLQJ�GDDOW�KHW�PDDLYHOG�DDQ�GH�ELQQHQ]LMGH�YDQ�GH�VFKHXU��LQ�KHW�EHJLQYDDN�ODQJ]DDP��2S�HHQ�JHJHYHQ�PRPHQW�VFKXLIW�GH�PRRW�JURQG�DI�WRWGDW�HHQ�QLHXZHHYHQZLFKWVVLWXDWLH�LV�RQWVWDDQ��,Q�GH�SUDNWLMN�NRPW�KHW�PHHVWDO�QLHW�]RYHU��=RGUD�GH�HHUVWH�VFKHXUHQ]LFK�LQ�GH�GLMN�KHEEHQ�JHPDQLIHVWHHUG�ZRUGHQ�HU�PDDWUHJHOHQ�JHWURIIHQ�
'H�ORFDWLH�YDQ�KHW�LQWUHGHSXQW��EXLWHQWDOXG��NUXLQ�RI�ELQQHQWDOXG��LV�YDQ�JURRW�EHODQJ�YRRU�KHW�YHUGHUHYHUORRS�YDQ�KHW�IDDO�WUDMHFW�YDQ�GH�GLMN�=R�]DO�HHQ�DIVFKXLYLQJ�YDQ�KHW�ELQQHQWDOXG��ZDDUELM�GH�JOLMFLUNHO�KHW�EXLWHQWDOXG�YDQ�GH�GLMN�VQLMGWUHVXOWHUHQ�LQ�HHQ�YHUODJLQJ�YDQ�GH�NUXLQ��$OV�KHW�UHVWSURILHO�ODJHU�ZRUGW�GDQ�GH�EXLWHQZDDUWVHZDWHUVWDQG��WUHHGW�LQXQGDWLH�YDQ�KHW�DFKWHUODQG�RS��'H�IXQFWLH�YDQ�GH�GLMN��KHW�NHUHQ�YDQ�ZDWHU��LVDDQJHWDVW��+HW�JDW�]DO�VQHO�JURWHU�ZRUGHQ�DOV�JHYROJ�YDQ�HURVLH�GRRU�KHW�VWURPHQGH�ZDWHU�

9HU]DNNLQJ

$IVFKXLYLQJ6FKHXU LQ EXLWHQWDOXG

'RRUEUDDN

)LJXXU������,QWUHGHSXQW�JOLMFLUNHO�LQ�KHW�EXLWHQWDOXG
(U�WUHHGW�JHHQ�GLUHFWH�LQXQGDWLH�YDQ�KHW�DFKWHUOLJJHQGH�ODQG�RS�DOV�KHW�UHVWSURILHO�YROGRHQGH�KRRJEOLMIW�RP�ZDWHU�WH�NHUHQ��:HO�NDQ�KHW�UHVWHUHQGH�GLMNSURILHO�GXVGDQLJ�NOHLQ�]LMQ�GDW�KHW�LQ�]LMQ�JHKHHOZRUGW�ZHJJHGUXNW�GRRU�GH�ZDWHUGUXN�DDQ�GH�EXLWHQ]LMGH�YDQ�KHW�GLMNOLFKDDP��'RRU�KHW�VWURPHQGHZDWHU�]DO�KHW�JDW�YHUGHU�ZRUGHQ�JHsURGHHUG��$OV�KHW�UHVWHUHQGH�GLMNOLFKDDP�YROGRHQGH�JURRW�LV�RP�QLHWZHJJHGUXNW�WH�ZRUGHQ��NXQQHQ�DOV�YHUYROJPHFKDQLVPHQ�RSSHUYODNWH�HURVLH�GRRU�RYHUVODJ�PLFURLQVWDELOLWHLW�RI�HHQ�WZHHGH�DIVFKXLYLQJ�RSWUHGHQ��%LM�RYHUVODJ�VODDW�ZDWHU�RYHU�GH�NUXLQ�YDQ�GHGLMN�HQ�HURGHHUW�]R�KHW�ELQQHQWDOXG�YDQ�GH�GLMN��$DQJHQRPHQ�ZRUGW�GDW�GRRU�GH�HHUVWH�DIVFKXLYLQJ�GHHURVLHEHVWHQGLJKHLG�YDQ�KHW�ELQQHQWDOXG�VWHUN�LV�YHUPLQGHUG��+LHUGRRU�]DO�KHW�HURVLHSURFHV�UHODWLHIVQHO�NXQQHQ�SODDWVYLQGHQ�'LW�JHOGW�YRRUDO�YRRU�HHQ�GLMN�PHW�HHQ�]DQGNHUQ��GRRU�HHQ�JHEUHN�DDQ�WDOXGEHNOHGLQJ�NXQQHQ�GHFRKHVLHOR]H�]DQGNRUUHOV�PDNNHOLMN�ZRUGHQ�ZHJJHVSRHOG��+HW�PHFKDQLVPH�RSSHUYODNWH�HURVLH�GRRURYHUVODJ�ZRUGW�XLWYRHULJ�EHVFKUHYHQ�LQ�KRRIGVWXN����%LM�PLFURLQVWDELOLWHLW�ZRUGW�JURQG�XLWJHVSRHOG
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GRRU�NZHO�XLW�KHW�ELQQHQWDOXG��2RN�KLHU�JHOGW�GDW�HHQ�GLMN�PHW�HHQ�]DQGNHUQ�NZHWVEDDUGHU�LV�GDQ�HHQNOHLGLMN��'LW�PHFKDQLVPH�ZRUGW�YHUGHU�EHVFKUHYHQ�LQ�KRRIGVWXN����+HW�RSWUHGHQ�YDQ�ERYHQJHQRHPGHYHUYROJPHFKDQLVPHQ�LV�LQ�GH�SUDNWLMN�QLHW�ZDDUJHQRPHQ��'H�EHVFKUHYHQ�PHFKDQLVPHQ�LQ�GH]H�DOLQHD]LMQ�GDDURP�WKHRUHWLVFKH�DDQQDPHQ�
$OV�KHW�LQWUHGHSXQW�YDQ�GH�JOLMFLUNHO�LQ�GH�NUXLQ�YDQ�GH�GLMN�OLJW��GDQ�EOLMIW�HHQ�GHHO�YDQ�KHWGLMNOLFKDDP�LQWDFW��HU�LV�VSUDNH�YDQ�EH]ZLMNHQ�]RQGHU�IDOHQ��'RRU�HYHQWXHOH�YHUYROJPHFKDQLVPHQ�NDQGH�GLMN�ZHO�GRRUEUHNHQ��$OV�YHUYROJPHFKDQLVPHQ�NXQQHQ�RSSHUYODNWH�HURVLH�GRRU�RYHUVODJ�PLFURLQVWDELOLWHLW�HQ�WZHHGH��NOHLQHUH�DIVFKXLYLQJHQ�RSWUHGHQ��%LM�RYHUVODJ�ZRUGW�KHW�JHKDYHQGHELQQHQWDOXG�YDQ�GH�GLMN�YHUGHU�JHsURGHHUG�GRRU�ZDWHU�GDW�RYHU�GH�NUXLQ�YDQ�GH�GLMN�VODDW��KRRIGVWXN����+HW�ELQQHQWDOXG�NDQ�RRN�ZRUGHQ�JHsURGHHUG�GRRU�ZDWHU�GDW�GRRU�GH�GLMN�VLMSHOW�HQ�RS�KHWELQQHQWDOXG�DDQ�KHW�RSSHUYODN�NRPW��+LHUELM�NDQ�JURQG�XLW�KHW�GLMNOLFKDDP�ZRUGHQ�ZHJJHVSRHOG�KRRIGVWXN�����(Q�DOV�ODDWVWH�NXQQHQ�WZHHGH��NOHLQHUH�DIVFKXLYLQJHQ�SODDWVYLQGHQ��+HW�UHVWSURILHO�GDWRQWVWDDW�QD�KHW�RSWUHGHQ�YDQ�GH�HHUVWH�DIVFKXLYLQJ�LV�QLHW�]RQGHUPHHU�VWDELHO�WH�QRHPHQ��%LM�KHWLQWUHGHSXQW�LV�HHQ�VWHLO�WDOXG�RQWVWDDQ�GDW�ODQJV�HHQ�UHFKW�RI�HHQ�JHERJHQ�JOLMYODN�YRRU�HHQ�WZHHGHNHHU�NDQ�DIVFKXLYHQ��$OV�ELM�GH�WZHHGH�DIVFKXLYLQJ�GH�NUXLQ�GXVGDQLJ�ZRUGW�YHUODDJG�GDW�GHEXLWHQZDWHUVWDQG�KRJHU�OLJW��GDQ�]DO�KHW�DFKWHUODQG�RQGHUORSHQ��+HW�VWURPHQGH�ZDWHU�]DO�KHWGLMNOLFKDDP�YHUGHU�HURGHUHQ��ZDDUQD�EUHVJURHL�RSWUHHGW��$OV�KHW�UHVWHUHQGH�GLMNSURILHO�KRJHU�LV�GDQ�GHEXLWHQZDWHUVWDQG�GDQ�NXQQHQ�GH�YHUYROJPHFKDQLVPHQ�RSSHUYODNWH�HURVLH�GRRU�RYHUVODJ�HQPLFURLQVWDELOLWHLW�RSWUHGHQ�

6FKHXU�LQ NUXLQ

9HU]DNNLQJ
$IVFKXLYLQJ

7ZHHGH�VFKHXU

7ZHHGH�DIVFKXLYLQJ

7ZHHGH�DIVFKXLYLQJ

'RRUEUDDN

(URVLH

)LJXXU������,QWUHGHSXQW�JOLMFLUNHO�LQ�GH�NUXLQ
$OV�KHW�LQWUHGHSXQW�YDQ�GH�JOLMFLUNHO�LQ�KHW�ELQQHQWDOXG�YDQ�GH�GLMN�OLJW��GDQ�EOLMIW�HHQ�JURRW�JHGHHOWHYDQ�KHW�GLMNOLFKDDP�LQWDFW��'H�GLMN�KHHIW�QRJ�QLHW�JHIDDOG��:HO�NXQQHQ�GH�YHUYROJPHFKDQLVPHQ]RGDQLJ�]LMQ�GDW�DOVQRJ�IDOHQ�RSWUHHGW��'H�YHUYROJPHFKDQLVPHQ�GLH�NXQQHQ�RSWUHGHQ�]LMQ�PLFURLQVWDELOLWHLW��RSSHUYODNWH�HURVLH�YDQ�KHW�ELQQHQWDOXG�GRRU�RYHUVODJ�HQ�WZHHGH�DIVFKXLYLQJHQ�+HW�UHVWHUHQGH�GLMNOLFKDDP�ZRUGW�ODQJ]DDP�DDQJHWDVW�WRWGDW�GH�GLMN�GRRUEUHHNW�HQ�EUHVJURHL�RSWUHHGW�
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'H�VLWXDWLH�ZRUGW�QD�KHW�RSWUHGHQ�YDQ�HHQ�HHUVWH�DIVFKXLYLQJ�QLHW�JXQVWLJHU�RI�RQJXQVWLJHU�YRRU�KHWPHFKDQLVPH�SLSLQJ�

'RRUEUDDN

6FKHXU LQ ELQQHQWDOXG

$IVFKXLYLQJ

7ZHHGH�VFKHXU
7ZHHGH�DIVFKXLYLQJ

'HUGH�DIVFKXLYLQJ

)LJXXU������,QWUHGHSXQW�JOLMFLUNHO�LQ�KHW�ELQQHQWDOXG
'H�SODDWV�YDQ�KHW�LQWUHGHSXQW�KDQJW��QDDVW�GH�JHRPHWULH��DI�YDQ�GH�ZDWHUVSDQQLQJVRSERXZ�HQ�GH�GLNWHYDQ�KHW�VODSSH�ODJHQ�SDNNHW��2S�EDVLV�YDQ�HUYDULQJ�NDQ�KHW�YROJHQGH�ZRUGHQ�DIJHOHLG��%LM�HHQ�GXQVODSSH�ODJHQ�SDNNHW�]DO�GH�FLUNHO�QLHW�]R�GLHS�JDDQ�HQ�LV�GH�NDQV�JURRW�GDW�GH]H�GDDUGRRU�LQ�GH�NUXLQ�RIKHW�ELQQHQWDOXG�EHJLQW��%LM�HHQ�LQWUHGHSXQW�LQ�KHW�EXLWHQWDOXG�]LMQ�QDPHOLMN�GH�VFKXLIVSDQQLQJHQ�ODQJVKHW�JOLMYODN�HQ�KHW�WHJHQZHUNHQGH�PRPHQW�LQ�YHUKRXGLQJ�JURWHU�JHZRUGHQ�WHQ�RS]LFKWH�YDQ�KHWDDQGULMYHQGH�PRPHQW��%LM�HHQ�GLN�VODSSH�ODJHQ�SDNNHW�VSHOHQ�GH�ZDWHUVSDQQLQJHQ�DDQ�GH�RQGHU]LMGHYDQ�KHW�VODSSH�ODJHQSDNNHW�HHQ�EHODQJULMNH�URO��$OV�WHQ�JHYROJH�YDQ�GH�KRRJZDWHUJROI�GHZDWHUVSDQQLQJHQ�DOOHHQ�LQ�GH�GLMN�ZRUGHQ�YHUKRRJG�ZRUGHQ�GH�PD[LPDDO�RSQHHPEDUHVFKXLIVSDQQLQJHQ�DOOHHQ�LQ�GH�ERYHQ]LMGH�NOHLQHU��'H�FLUNHO�]DO�UHODWLHI�RQGLHS�ZRUGHQ�HQZDDUVFKLMQOLMN�LQ�KHW�ELQQHQWDOXG�RI�GH�NUXLQ�LQVQLMGHQ��$OV�GH�ZDWHUVSDQQLQJHQ�RRN�DDQ�GH�RQGHU]LMGHYDQ�KHW�VODSSH�ODJHQ�SDNNHW�ZRUGHQ�YHUKRRJG��GRRUGDW�GH�VWLMJKRRJWH�LQ�GH�GDDURQGHU�JHOHJHQ]DQGODDJ�VWLMJW�PHW�GH�KRRJZDWHUJROI��GDOHQ�GH�VFKXLIVSDQQLQJHQ�RQGHULQ�KHW�VODSSH�ODJHQ�SDNNHW��+HWLQWUHGHSXQW�YDQ�GH�FLUNHO�]DO�]LFK�YHUSODDWVHQ�QDDU�GH�EXLWHQ]LMGH�YDQ�GH�GLMN�
,Q�1HGHUODQG�YROJW�XLW�GH�DGYLHVSUDNWLMN�HQ�RSJHWUHGHQ�VFKDGHJHYDOOHQ�GDW�GH�NDQV�RS�HHQELQQHQZDDUWVH�DIVFKXLYLQJ�PHW�HHQ�LQWUHGHSXQW�LQ�GH�NUXLQ�RI�LQ�KHW�ELQQHQWDOXG�YDQ�GH�GLMN�JURWHU�LVGDQ�GH�NDQV�RS�HHQ�DIVFKXLYLQJ�PHW�HHQ�LQWUHGHSXQW�LQ�KHW�EXLWHQWDOXG��9RRUGDW�HHQ�DIVFKXLYLQJRSWUHHGW�PHW�HHQ�LQWUHGHSXQW�LQ�KHW�EXLWHQWDOXG�]DO�KHW�WDOXG�GXV�ZDDUVFKLMQOLMN�DO�]LMQ�DIJHVFKRYHQPHW�HHQ�LQWUHGHSXQW�LQ�GH�NUXLQ�RI�LQ�KHW�ELQQHQWDOXG�
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2SGULMYHQ%LM�RSGULMYHQ�LV�VSUDNH�YDQ�HHQ�DIVFKXLYLQJ�RYHU�HHQ�JHGHHOWHOLMN�UHFKW�HQ�HHQ�JHGHHOWHOLMN�JHERJHQJOLMYODN��'H]H�VLWXDWLH�NDQ�]LFK�YRRU�GRHQ�LQ�HHQ�JHELHG�ZDDU�]LFK�LQ�GH�RQGHUJURQG�HHQ�]DQGODDJ��RIKHW�SOHLVWRFHQH�SDNNHW��EHYLQGW�LQ�RI�RQGHU�HHQ�SDNNHW�YDQ�VODSSH�ODJHQ��=XONH�RQGHUJURQGHQ�]LMQYRRUQDPHOLMN�WH�YLQGHQ�LQ�KHW�ZHVWHQ�YDQ�1HGHUODQG��'H�]DQGODJHQ�VWDDQ�YHHODO�UHFKWVWUHHNV�LQ�FRQWDFWPHW�ULYLHUHQ�HQ�GH�VWLMJKRRJWH�LV�GXV�DIKDQNHOLMN�YDQ�GH�ZDWHUVWDQG�LQ�GH�ULYLHUHQ��%LM�HHQ�KRJHZDWHUVWDQG�NDQ�GH�ZDWHUGUXN�LQ�GH�]DQGODDJ�GXVGDQLJ�KRRJ�ZRUGHQ�GDW�KHW�GDDURS�UXVWHQGH�VODSSHODJHQ�SDNNHW�ZRUGW�RSJHGUXNW��'H�VFKXLIZHHUVWDQG�WXVVHQ�GH�]DQGODDJ�HQ�KHW�VODSSH�ODJHQ�SDNNHWZRUGW�YHUPLQGHUG�
5,9,(5=,-'(

32/'(5=,-'(

$&7,(9(�=21(

=$1'

6/$33(/$*(1

3$66,(9(�=21(
'58.67$$)

,D ,S
)V

)LJXXU���� *OLMYODN�ELM�RSGULMYHQ�YDQ�KHW�DFKWHUODQG
8LW�REVHUYDWLHV�YDQ�EH]ZLMNJHYDOOHQ��ELMYRRUEHHOG�6WUHHINHUN�0LGGHQ��HQ�((0�EHUHNHQLQJHQ�ZRUGWDDQJHQRPHQ�GDW�ELM�RSGULMYHQ�KHW�YROJHQGH�EH]ZLMNPHFKDQLVPH�RSWUHHG�>*'�����@�9yyU�RSGULMYHQ��LQ�HHQ�VWDELHOH�VLWXDWLH��LV�GH�VFKXLIZHHUVWDQG�RYHU�HHQ�JURRW�GHHO�YDQ�GH�DFWLHYH�]RQHJHPRELOLVHHUG��,Q�GH�SDVVLHYH�]RQH�KHHUVW�JHHQ�RI�ZHLQLJ�SODVWLFLWHLW��'H�VFKXLIVSDQQLQJHQ�GLH�GHSRWHQWLHHO�DIVFKXLYHQGH�JURQGPRRW�RS�GH�QLHW�DIVFKXLYHQGH�JURQGPDVVD�XLWRHIHQW��ZRUGHQ�YLD�GH]HODDWVWH��HYHQHHQV�GRRU�PLGGHO�YDQ�VFKXLIVSDQQLQJHQ��QDDU�KHW�]DQGSDNNHW�DIJHGUDJHQ�%LM�KRJH�ZDWHUVWDQGHQ�GDDOW�GH�VFKXLIZHHUVWDQG�WXVVHQ�GH�VODSSH�ODJHQ�HQ�KHW�]DQG�RYHU�HHQ�EHSDDOGHOHQJWH��,QGLHQ�KHW�VODSSH�ODJHQSDNNHW�RSGULMIW�JDDW�GH�VFKXLIZHHUVWDQG�]HOIV�YROOHGLJ�YHUORUHQ�+LHUGRRU�NDQ��YRRUDO�DDQ�GH�SDVVLHYH�]LMGH��GH�VFKXLINUDFKW�DINRPVWLJ�YDQ�GH�SRWHQWLHHO�DIVFKXLYHQGHJURQGPRRW�JHHQ��RI�VOHFKWV�HHQ�ODJHUH��UHDFWLH�RS�KHW�]DQG�YLQGHQ��'H�NUDFKWHQ�PRHWHQ�]LFKKHUYHUGHOHQ��UHNHQLQJ�KRXGHQG�PHW�GH�QLHXZH�UDQGYRRUZDDUGHQ�YRRU�KHW�HYHQZLFKW��6FKHPDWLVHUHQGJHEHXUW�KHW�YROJHQGH��HHUVW�ZRUGW�DDQ�GH�DFWLHYH�]LMGH�DOOH�UHVWHUHQGH�VFKXLIZHHUVWDQG�DDQJHVSURNHQ�'LW�JDDW�JHSDDUG�PHW�UHODWLHI�NOHLQH�YHUYRUPLQJHQ��,QGLHQ�GH�SRWHQWLHHO�DIVFKXLYHQGH�JURQGPRRW�LQ�GHDFWLHYH�]RQH�JHHQ�HYHQZLFKW�NDQ�YLQGHQ��]DO�HHQ�KRUL]RQWDOH�NUDFKW�LQ�GH�SDVVLHYH�]RQH�PRHWHQZRUGHQ�JHPRELOLVHHUG��(U�RQWVWDDW�DOGXV�HHQ�GUXNVWDDI��GLH�GH�EHQRGLJGH�KRUL]RQWDOH�NUDFKW�QDDU�HHQPHHU�SROGHUZDDUWV�JHOHJHQ�JHELHG��EXLWHQ�GH�RSGULMI]RQH��RYHUGUDDJW��'H�PRELOLVDWLH�YDQ�GH]H�ODDWVWHNUDFKW�JDDW�JHSDDUG�PHW�UHODWLHI�JURWH�YHUYRUPLQJHQ�
%LM�RSGULMYHQ�NDQ�GH�GLMN�GXV�DIVFKXLYHQ�GRRUGDW�HU�JHHQ�NUDFKWHQHYHQZLFKW�KHHUVW�RI�EH]ZLMNHQ�GRRUWH�JURWH�YHUYRUPLQJHQ��,Q�KHW�HHUVWH�JHYDO�RQWVWDDW�HHQ�YROOHGLJ�GRRUORSHQG�EH]ZLMNPHFKDQLVPH��GDWPHW�HHQ�HYHQZLFKWVEHUHNHQLQJ�NDQ�ZRUGHQ�JHFRQWUROHHUG��,Q�KHW�WZHHGH�JHYDO�RQWVWDDW�HU�JHHQGRRUORSHQG�EH]ZLMNPHFKDQLVPH��DOOHHQ�GH�DFWLHYH�]RQH�LV�EH]ZHNHQ�
9HUOLHV�YDQ�ELQQHQZDDUWVH�PDFURVWDELOLWHLW�GRRU�RSGULMYHQ�LV�HHQ�ELM]RQGHU�LQLWLsUHQG�PHFKDQLVPH�YDQELQQHQZDDUWVH�PDFURLQVWDELOLWHLW��2RN�KLHU�RQWVWDDW�HHUVW�HHQ�VFKHXU��+HW�LQWUHGHSXQW�YDQ�GH
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DIVFKXLYLQJ�NDQ�]RZHO�LQ�GH�NUXLQ�DOV�RS�KHW�ELQQHQ��HQ�EXLWHQWDOXG�OLJJHQ��'H]HOIGH��YHUYROJ�PHFKDQLVPHQ�DOV�LQ�KHW�YRRUJDDQGH�]LMQ�YHUPHOG�NXQQHQ�KLHUQD�RSWUHGHQ���� )DVHQ�HQ�VQHOKHLG�YDQ�IDOHQ'H�YROJHQGH�IDVHQ�NXQQHQ�ELM�KHW�IDDOWUDMHFW�YDQ�HHQ�GLMN�JHwQLWLHHUG�GRRU�ELQQHQZDDUWVHPDFURVWDELOLWHLW�ZRUGHQ�RQGHUVFKHLGHQ�
� YHUKRJLQJ�ZDWHUVSDQQLQJHQ��'H�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�NXQQHQ�VWLMJHQ�GRRU�LQILOWUDWLH�YLDKHW�EXLWHQWDOXG��LQILOWUDWLH�YDQXLW�]DQGODJHQ�LQ�GH�RQGHUJURQG��LQFO��SOHLVWRFHQH�SDNNHW��HQGRRU�QHHUVODJ�� RQWVWDDQ�YDQ�HHQ�VFKHXU��'RRU�GH�WRHJHQRPHQ�ZDWHUVSDQQLQJHQ�LQ�GH�RQGHUJURQG�QHPHQ�GHVFKXLIVSDQQLQJHQ�DI��6FKHXUHQ�JHYHQ�KHW�LQWUHGHSXQW�DDQ�YDQ�HHQ�JOLMYODN�ZDDUODQJV�HHQJURQGPRRW�ZLO�DIVFKXLYHQ�� YHU]DNNHQ�YDQ�KHW�PDDLYHOG�DDQ�GH�ELQQHQ]LMGH�YDQ�GH�VFKHXU��+HW�PDDLYHOG�DDQ�GHELQQHQ]LMGH�YDQ�GH�VFKHXU�YHU]DNW��'LW�SURFHV�YHUORRSW�LQ�HHUVWH�LQVWDQWLH�ODQJ]DDP�� DIVFKXLYLQJ��(HQ�JHGHHOWH�YDQ�KHW�JURQGPDVVLHI�VFKXLIW�DI��'H�HLJHQOLMNH�DIVFKXLYLQJ�YLQGWSODDWV�� HYHQWXHHO�YHUYROJPHFKDQLVPH��RYHUVODJ��PLFURLQVWDELOLWHLW�RI�WZHHGH�DIVFKXLYLQJ��$OV�GHZDWHUNHULQJ�QLHW�KHHIW�JHIDDOG�NXQQHQ�YHUYROJPHFKDQLVPHQ�RSWUHGHQ�ZDDUGRRU�KHWGLMNOLFKDDP�DOVQRJ�IDDOW�� NUXLQYHUODJLQJ� GRRUEUDDN��QD�YHUORRS�YDQ�WLMG�LV�GH�EUHV�]R�JURRW�JHZRUGHQ�GDW�JHVSURNHQ�NDQ�ZRUGHQ�YDQHHQ�GLMNGRRUEUDDN
+HW�RSWUHGHQ�HQ�GH�VQHOKHLG�YDQ�KHW�EH]ZLMNHQ�GRRU�PDFURLQVWDELOLWHLW�KDQJW�YDQ�HHQ�DDQWDO�IDFWRUHQDI��ZDDUYDQ�GH�EHODQJULMNVWH� JHRPHWULH��ZDWHUVSDQQLQJHQ HQ�RQGHUJURQG�]LMQ�
'H�RSERXZ�YDQ�ZDWHUVSDQQLQJHQ�LQ�HHQ�GLMN�ZRUGW�VWHUN�EHSDDOG�GRRU�GH�ZLM]H�ZDDURS�GHEXLWHQZDWHUVWDQG�YHUORRSW�LQ�GH�WLMG��HQ�GH�WLMGVFKDDO�ZDDURS�GH]H�YDULDWLH�SODDWV�YLQGW��'H�WLMGVFKDDOGLHQW�YHUJHOHNHQ�WH�ZRUGHQ�PHW�GH�UHDFWLHWLMG�YDQ�KHW�JHRK\GURORJLVFKH�V\VWHHP�ZDDU�GH�GLMNRQGHUGHHO�YDQ�XLW�PDDNW��'H�EHODQJULMNVWH�FRPSRQHQWHQ�YDQ�GLW�V\VWHHP�]LMQ�GH�LQWUHHZHHUVWDQGHQ��WHUSODDWVH�YDQ�GH�ULYLHUERGHP��GRRUODWHQGKHGHQ�YDQ�RQGHU�GH�GLMN�JHOHJHQ�JURQGODJHQ��KHWJURQGZDWHUSHLO�DDQ�GH�ELQQHQ]LMGH��GH�VWLMJKRRJWHQ�LQ�GH�GLHSH�]DQGODJHQ�HQ�GHPDWHULDDOHLJHQVFKDSSHQ�YDQ�GH�GLMN�]HOI�>*'�������@��$DQ�KHW�WLMGVDIKDQNHOLMN�VWDELOLWHLWV�JHGUDJZRUGW�RS�GLW�PRPHQW�LQ�YHUVFKLOOHQGH�'HOIW�&OXVWHU�SURMHFWHQ�DDQGDFKW�EHVWHHG�
'H�GLNWH�YDQ�KHW�VODSSH�ODJHQ�SDNNHW�LV�QLHW�DOOHHQ�YDQ�EHODQJ�YRRU�GH�ZDWHUVSDQQLQJVRSERXZ�LQ�GHGLMN�PDDU�VSHHOW�RRN�HHQ�URO�ELM�KHW�RSGULMYHQ�YDQ�KHW�DFKWHUODQG��'DDUQDDVW�EHSDDOW�GH�RQGHUJURQGPHGH�GH�JURRWWH�YDQ�GH�DIVFKXLIYODN�HQ�KHW�LQWUHGHSXQW�YDQ�GH�JOLMFLUNHO�
9HUGHU�]LMQ�QDWXXUOLMN�GH�JHRPHWULH�HQ�GLMNRSERXZ�YDQ�EHODQJ��%LM�HHQ�IODXZ�WDOXG�HQ���RI�HHQELQQHQEHUP�ZRUGW�GH�NDQV�RS�LQVWDELOLWHLW�NOHLQHU�
0DDWUHJHOHQ�RP�ELQQHQZDDUWVH�PDFURLQVWDELOLWHLW�WH�YRRUNRPHQ�]LMQ�KHW�WRHSDVVHQ�YDQ�HHQELQQHQGLMNVH�EHUP��2RN�QD�KHW�RSWUHGHQ�YDQ�HHQ�VFKHXU�HQ�KHW�RSWUHGHQ�YDQ�NOHLQH�YHU]DNNLQJHQ�YDQ
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KHW�PDDLYHOG�QDDVW�GH�VFKHXU�NDQ�HHQ�ODGLQJ�]DQG�ELQQHQGLMNV�ZRUGHQ�DDQJHEUDFKW�RP�YHUGHUDIVFKXLYHQ�YDQ�KHW�ELQQHQWDOXG�WH�YRRUNRPHQ�2P�KHW�RSERXZHQ�YDQ�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�WHJHQ�WH�JDDQ�NDQ�HHQ�GUDLQ�LQ�GH�ELQQHQGLMNVH�WHHQYDQ�GH�GLMN�ZRUGHQ�JHOHJG�
'H�VWDELOLWHLW�YDQ�HHQ�GLMNSURILHO�NDQ�RRN�YHUJURRW�ZRUGHQ�GRRU�HHQ�JHRWH[WLHO�RI�HHQ�GDPZDQG�DDQ�WHEUHQJHQ�

$IVFKXLYLQJ

6FKHXU

NUXLQYHUODJLQJ

2YHUVODJ���RYHUORRS

(URVLH�UHVWSURILHO

%UHVJURHL

.UXLQYHUODJLQJ

0LFURLQVWDELOLWHLW

9HUYROJ�DIVFKXLYLQJ 0LFURLQVWDELOLWHLW

9HUYROJ�DIVFKXLYLQJ
.UXLQYHUODJLQJ

)LJXXU�����6WURRPGLDJUDP�PDFURVWDELOLWHLW��� 0RJHOLMNKHGHQ�YRRU�KHW�EHVFKULMYHQ�YDQ�UHVWVWHUNWH�YDQ�ELQQHQZDDUWVHPDFURVWDELOLWHLW
����� $OJHPHHQ,Q�3&�5LQJ�ZRUGHQ�IDDONDQVEHUHNHQLQJHQ�SHU�GLMNYDN�JHPDDNW�PHW�EHKXOS�YDQ�KHWFRPSXWHUSURJUDPPD�035267$%��'LW�UHNHQPRGHO�LV�JHEDVHHUG�RS�GH�PHWKRGH�%LVKRS�PHWJHGUDLQHHUGH�JURQGVWHUNWHSDUDPHWHUV��6WRFKDVWLVFKH�SDUDPHWHUV�]LMQ�GH�VFKXLIVWHUNWHSDUDPHWHUV��GHIUHDWLVFKH�VSDQQLQJHQ�HQ�ZDWHUVSDQQLQJHQ�LQ�GH�GLHSHUH�]DQGODJHQ��+HW�SURJUDPPD�OHYHUW�GH�IDDONDQVSHU�GLMNYDN�WHQ�DDQ]LHQ�YDQ�GH�DIVFKXLYLQJ�LQ�GH�EHWUHIIHQGH�VHFWLH��GH�EHWURXZEDDUKHLGVLQGH[�HQ�GHJHYRHOLJKHLGVIDFWRUHQ�P�E�W��VFKXLIVWHUNWHSDUDPHWHUV�HQ�ZDWHURYHUVSDQQLQJHQ�
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+HW�PRGHO�JDDW�HUYDQ�XLW�GDW�DIVFKXLYHQ�RRN�RQPLGGHOOLMN�IDOHQ�LQKRXGW��0HW�DQGHUH�ZRRUGHQ�HU�ZRUGWPHW�JHHQ�HQNHOH�YRUP�YDQ�UHVWVWHUNWH�UHNHQLQJ�JHKRXGHQ�
����� 9HUKRJLQJ�ZDWHUVSDQQLQJHQ:DWHUVSDQQLQJHQ�LQ�GH�WLMG�LQ�HHQ�GLMN�NXQQHQ�ZRUGHQ�EHUHNHQG�PHW�HHQ�LQILOWUDWLH�PRGHO��EY�6HHS�Z��]RDOV�GH]H�]LMQ�EHVFKUHYHQ�LQ�KRRIGVWXN����'H�UHVXOWDWHQ�XLW�GH]H�EHUHNHQLQJHQ�NXQQHQZRUGHQ�JHEUXLNW�DOV�LQYRHU�YRRU�YHUYRUPLQJV��HQ�VWDELOLWHLWEHUHNHQLQJHQ�
����� 2QWVWDDQ�YDQ�HHQ�VFKHXU.OHLQH�JHwVROHHUGH�VFKHXUHQ�NXQQHQ�RQWVWDDQ�GRRU�XLWGURJHQ�YDQ�GH�WRSODDJ��'H]H�VFKHXUHQ�OHLGHQQLHW�WRW�HHQ�DIVFKXLYLQJ��*URWHUH�VFKHXUHQ�HYHQZLMGLJ�DDQ�GH�NUXLQ�GXLGHQ�RS�GH�RQWZLNNHOLQJ�YDQ�HHQPRJHOLMN�DIVFKXLIYODN�
%HVFKLNEDUH�PRGHOOHQ((0�PRGHOOHQ+HW�RQWVWDDQ�YDQ�VFKHXUHQ�NDQ�ZRUGHQ�JHVLPXOHHUG�PHW�HHQ�HLQGLJH�HOHPHQWHQ�SURJUDPPD��'HEHUHNHQLQJHQ�PRHWHQ�ZRUGHQ�JHPDDNW�RS�EDVLV�YDQ�DDQJHQRPHQ�RI�EHUHNHQGH�ZDWHUVSDQQLQJHQ��+HWPRPHQW�YDQ�RQWVWDDQ�YDQ�HHQ�VFKHXU�NDQ�ZRUGHQ�EHSDDOG�GRRU�GH�DDQZH]LJKHLG�YDQ�WUHNVSDQQLQJHQ�'RRU�YRRU�GH]H�VLWXDWLH�HHQ�F�SKL�UHGXFWLH�XLW�WH�YRHUHQ��ZRUGW�HHQ�0VI�IDFWRU�EHUHNHQG��'H]H�JHHIWDDQ�KRHYHHO�GH�FRKHVLH�HQ�GH�ZULMYLQJVKRHN�QRJ�NXQQHQ�ZRUGHQ�JHUHGXFHHUG�YRRUGDW�]HHU�JURWHYHUSODDWVLQJHQ�RSWUHGHQ��OHHV�HHQ�DIVFKXLYLQJ�RSWUHHGW��HQ�NDQ�GDDURP�ZRUGHQ�JH]LHQ�DOV�HHQ�PDDWYRRU�GH�UHVWVWHUNWH�QD�KHW�RSWUHGHQ�YDQ�HHQ�VFKHXU��'H�0VI�IDFWRU�LV�DIKDQNHOLMN�YDQ�GH�JHRPHWULH�HQERGHPRSERXZ�
,QGLFDWLHYH�EHUHNHQLQJHQ�PHW�3/$;,6�JHYHQ�DDQ�GDW�ELM�HHQ�RQYHUDQGHUOLMNH�IUHDWLVFKH�OLMQ�GH�0VIIDFWRU�QD�KHW�RQWVWDDQ�YDQ�HHQ�VFKHXU�LQ�YHHO�JHYDOOHQ�JURWHU�LV�GDQ������,QGLHQ�GH�ZDWHUVSDQQLQJHQ�LQGH�GLMN�YHUGHU�RSORSHQ�LV�GH�ZDDUGH�YDQ�GH]H�0VI�IDFWRU�ODJHU��(HQ�DIVFKXLYLQJ�]DO�LQ�GDW�JHYDO�VQHOOHURSWUHGHQ�
3UDNWLMNVLWXDWLHV+HW�RQWVWDDQ�YDQ�VFKHXUHQ�NRPW�WLMGHQV�KRRJZDWHU�RS�GH�ULYLHUHQ�UHJHOPDWLJ�YRRU���*HUHSDUHHUGH�VFKHXUHQ�LQ�KHW�ZHJGHN�HYHQZLMGLJ�DDQ�GH�NUXLQ�NXQQHQ�YRRUEHHOGHQ�]LMQ�YDQ�VFKHXUHQ�GLH�QLHW�WRWHHQ�DIVFKXLYLQJ�KHEEHQ�JHOHLG��'HUJHOLMNH�VFKHXUHQ�NXQQHQ�HFKWHU�RRN�RQWVWDDQ�GRRU�RQJHOLMNH�]HWWLQJYDQ�GH�GLMN��2RN�WLMGHQV�GH�KRRJZDWHUV�YDQ������������HQ������]LMQ�YHUVFKLOOHQGH�VFKHXUHQ�LQ�GHNUXLQ�DDQJHWURIIHQ�
7LMGHQV�KHW�KRRJZDWHU�YDQ������]LMQ�RS�HQNHOH�ORFDWLHV�VFKHXUHQ�RQWVWDDQ�LQ�KHW�ZHJGHN��1DELM�GH1HGHUKHPHUWVH�EUXJ�LV�KHW�ELQQHQWDOXG�RS�WZHH�SODDWVHQ�DIJHVFKRYHQ��RS�GH�HQH�SODDWV�ODQJV�HHQ�GLHS�RS�GH�DQGHUH�SODDWV�ODQJV�HHQ�RQGLHS�JOLMYODN��+HW�GLHSH�JOLMYODN�ZHUG�YHURRU]DDNW�GRRU�RSGUXNNHQYDQ�GH�ELQQHQGLMNVH�DIGHNNHQGH�NOHLODDJ��ZDDUGRRU�KHW�ELQQHQWDOXG�]LMQ�VWHXQ�YHUORRU��+HW�RQGLHSHJOLMYODN�ZHUG�YHURRU]DDNW�GRRU�YHU]DGLJLQJ�PHW�UHJHQZDWHU�HQ�YHUZHNLQJ�YDQ�GH�WHHQ�>7$:�����@�
2RN�WLMGHQV�HQ�QD�KHW�KRRJZDWHU�LQ������ZDUHQ�RS�YHUVFKLOOHQGH�ORFDWLHV�VFKHXUHQ�LQ�GH�NUXLQ�WH�]LHQ>7$:�����@��2S�GH]H�ORFDWLHV�]LMQ�QRRGPDDWUHJHOHQ�JHWURIIHQ�RP�DIVFKXLYHQ�YDQ�GH�GLMN�WHYRRUNRPHQ��'H]H�PDDWUHJHOHQ�KHEEHQ�YHUGHU�EH]ZLMNHQ�HQ�KHW�IDOHQ�YDQ�GH�GLMN�NXQQHQ�YRRUNRPHQ�



��������� GHILQLWLHI PDDUW�����

��

,QGLFDWLH�RYHUJDQJVNDQV'DW�HHQ�VFKHXU�QLHW�DOWLMG�WRW�HHQ�DIVFKXLYLQJ�OHLGW�NDQ�ZRUGHQ�JHFRQFOXGHHUG�XLW�KHW�IHLW�GDW�QD�GHJHQRHPGH�KRRJZDWHUV�PHHU�VFKHXUHQ�GDQ�DIVFKXLYLQJHQ�]LMQ�DDQJHWURIIHQ��,QGLHQ�HFKWHU�JHHQPDDWUHJHOHQ�JHQRPHQ�]RXGHQ�]LMQ��KDGGHQ�ZHOOLFKW�PHHU�DIVFKXLYLQJHQ�SODDWVJHYRQGHQ�8LW�ERYHQVWDDQGH�EHUHNHQLQJHQ�HQ�SUDNWLMNJHJHYHQV�NDQ�ZRUGHQ�DIJHOHLG�GDW�GH�RYHUJDQJVNDQV�WXVVHQHHQ�VFKHXU�LQ�GH�GLMN�HQ�HHQ�ELQQHQZDDUWVH�DIVFKXLYLQJ��ELM�JHOLMNEOLMYHQGH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�NOHLQ�LV��(HQ�HHUVWH�VFKDWWLQJ��RUGH�YDQ�JURWH��YRRU�GH�RYHUJDQJVNDQV�LV������NOHLGLMN��HQ������]DQGGLMN���,QGLHQ�GH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�YHUGHU�RSORSHQ�ZRUGW�GH�NDQV�RS�HHQ�DIVFKXLYLQJJURWHU�
����� $IVFKXLYLQJ
%HVFKLNEDUH�0RGHOOHQ,Q�GH�DGYLHVSUDNWLMN�ZRUGW�ELM�KHW�WRHWVHQ�YDQ�GH�PDFURVWDELOLWHLW�PHHVWDO�HHQ�HYHQZLFKWVPRGHOJHEUXLNW��+HW�EHNHQGVWH�PRGHO�LV�GH�JOLMFLUNHOPHWKRGH�YDQ�%LVKRS��'H]H�WZHHGLPHQVLRQDOH�PHWKRGHJDDW�XLW�YDQ�HHQ�PRPHQWHQ�HYHQZLFKW�RYHU�GH�JHKHOH�DIVFKXLIPRRW�HQ�HHQ�YHUWLFDDO�NUDFKWHQHYHQZLFKWLQ�DI]RQGHUOLMNH�ODPHOOHQ��=RDOV�LQ�SDUDJUDDI� ����� LV�YHUPHOG��ZRUGW�GH�PHWKRGH�%LVKRS�LQ035267$%�JHEUXLNW�RP�SUREDELOLVWLVFK�HHQ�IDDONDQV�YRRU�HHQ�GLMNYDN�WH�EHUHNHQHQ�+HW�UHNHQPRGHO�YDQ�6SHQFHU�JDDW�XLW�YDQ�UHFKWH�JOLMYODNNHQ��'H�EHUHNHQLQJ�UHVXOWHHUW�LQ�HHQHYHQZLFKWVIDFWRU�YRRU�GH�VWDELOLWHLW�YDQ�GH�JURQGFRQVWUXFWLH��$OV�JHEUXLN�ZRUGW�JHPDDNW�YDQ�HHQUHSUHVHQWDWLHYH�JHRPHWULH�HQ�JURQGSDUDPHWHUV�HQ�GH�HYHQZLFKWVIDFWRU�NOHLQHU�ZRUGW�GDQ���DDQGULMYHQGH�NUDFKWHQ�]LMQ�JURWHU�GDQ�GH�WHJHQZHUNHQGH��YLQGW�HHQ�DIVFKXLYLQJ�SODDWV�
%LM�HHQ�HLQGLJH�HOHPHQWHQ�PHWKRGH�ZRUGW�RS�HON�SXQW�LQ�GH�JURQG�HHQ�VSDQQLQJVWRHVWDQG�EHSDDOG�9DQZHJH�KHW�VWDWLVFK�RQEHSDDOGH�NDUDNWHU�YDQ�HHQ�JURQGFRQVWUXFWLH�ZRUGHQ�GDDUELM�RRN�GHYHUYRUPLQJHQ�EHWURNNHQ��'H�EHUHNHQLQJ�PHW�HHQ�HLQGLJH�HOHPHQWHQ�PHWKRGH�JHHIW�DDQ�ZDDU�]LFK�HHQJOLMYODN�]DO�RQWZLNNHOHQ��QLHW�SHUVp�FLUNHOYRUPLJ��HQ�JHHIW�ERYHQGLHQ�LQ]LFKW�LQ�VSDQQLQJHQ�HQYHUYRUPLQJHQ�LQ�HHQ�JURQGPDVVLHI�
=RZHO�ELM�GH�HLQGLJH�HOHPHQWHQPHWKRGH�DOV�DQGHUH�HHQYRXGLJHUH�HYHQZLFKWVPRGHOOHQ�ZRUGHQ�GHZDWHUVSDQQLQJHQ�RSJHOHJG��'H]H�GLHQHQ�PHW�HHQ�DQGHU�PRGHO�WH�ZRUGHQ�EHSDDOG��(U�]LMQ�JHHQJHNRSSHOGH�LQILOWUDWLH���VWDELOLWHLWPRGHOOHQ�
3UDNWLMNVLWXDWLHV7LMGHQV�GH�KRRJZDWHUV�YDQ������������HQ������]LMQ�HQNHOH�DIVFKXLYLQJHQ�RSJHWUHGHQ�]RQGHU�GDW�HHQSROGHU�RQGHU�ZDWHU�LV�JHVWURRPG�
,Q�KHW�GLMNOLFKDDP�YDQ�GH�:ROSKHUHQVHGLMN�WH�*RULQFKHP�KHHIW�]LFK�HLQG������HHQ�YHU]DNNLQJYRRUJHGDDQ�>7$:�����@��'H�RRU]DDN�EHWURI�HHQ�FRPELQDWLH�YDQ�IDFWRUHQ��*HQRHPG�ZRUGHQ�HHQ�KRJHULYLHUVWDQG��EUHXN�YDQ�HHQ�ZDWHUOHLGLQJ�LQ�KHW�GLMNOLFKDDP��HHQ�UHFHQWH�GLMNYHUVWHUNLQJ�HQ�HHQ�H[WUHHPODJH�ZDWHUVWDQG�DFKWHU�GH�GLMN�LQ�KHW�NDQDDO�YDQ�6WHHQHQKRHN��'H�HHUVWH�GULH�JHQRHPGH�IDFWRUHQ�OHLGHQWRW�JURWHUH�ZDWHUVSDQQLQJHQ�LQ�KHW�GLMNOLFKDDP�HQ�DIQHPHQGH�VFKXLIVSDQQLQJHQ��/DDWVWJHQRHPGHIDFWRU�OHLGW�WRW�DIQDPH�YDQ�KHW�WHJHQZHUNHQGH�PRPHQW��1D�GH�HHUVWH�DIVFKXLYLQJ�LV�HHQ�QLHXZHYHQZLFKW�JHYRQGHQ��+HW�IDDOWUDMHFW�LV��PHGH�GRRU�GH�NRUWH�GXXU�YDQ�GH�KRRJZDWHUJROI��JHVWRSW�
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7LMGHQV�KRRJZDWHU�RS�GH�2GHU�LQ������LV�RS�YHUVFKLOOHQGH�SODDWVHQ�LQ�3ROHQ�HQ�'XLWVODQG�GH�GLMNGRRUJHEURNHQ��+HW�LQLWLsUHQG�PHFKDQLVPH�ZRUGW�YHHODO�QLHW�YHUPHOG��2S�GH�LQWHUQHWSDJLQDZZZ�PROQHW�GH�KRFKZDVVHU�LQGH[�KWPO�ZRUGW�JHVFKUHYHQ�GDW�RS�GULH�SODDWVHQ�DIVFKXLYLQJHQ�PHW�HHQOHQJWH�YDULsUHQG�YDQ����P�WRW�����P�]LMQ�RSJHWUHGHQ��,Q�DOOH�GULH�GH�JHYDOOHQ�NRQGHQ�RS�WLMGPDDWUHJHOHQ�ZRUGHQ�JHQRPHQ�HQ�LV�HHQ�GLMNGRRUEUDDN�YRRUNRPHQ��'DDUQDDVW�ZRUGW�PHOGLQJ�JHPDDNWYDQ�KHW�RSWUHGHQ�YDQ�VFKHXUHQ�
$IVFKXLYLQJHQ�ZRUGHQ�QLHW�DOWLMG�WLMGHQV��H[WUHHP��KRJH�ZDWHUVWDQGHQ�ZDDUJHQRPHQ��2RN�ELM�µGURJH¶WZHHGH�ZDWHUNHULQJHQ�YLQGHQ�DIVFKXLYLQJHQ�SODDWV�� 2S�GRQGHUGDJ����VHSWHPEHU������LV�RS�HHQWZHHWDO�SODDWVHQ�ODQJV�GH�:HVWIULHVH�=HHGLMN�WH�6LQW�0DDUWHQ��1RRUG�+ROODQG�KHW�ELQQHQWDOXGDIJHVFKRYHQ��'H�RRU]DDN�EHWURI�HHQ�YHUKRJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�GRRU�H[WUHPH�QHHUVODJ�
'H�1LHXZH�=XLGHU�/LQJHGLMN�OLJW�WXVVHQ�GH�$OEODVVHUZDDUG�HQ�GH�7LHOHU�&XOHPERUJHUZDDUG��+HW�WDOXGDDQ�GH�NDQW�YDQ�GH�7LHOHU�&XOHPERUJHUZDDUG�EH]ZHHN�LQ�MXQL�������JHHQ�RYHUEHODVWLQJ�GRRU�HHQKRRJZDWHUJROI���*HFRQVWDWHHUG�ZHUG�GDW�]RZHO�KHW�YHUJURWHQ�YDQ�KHW�DDQGULMYHQGH�PRPHQW�DOV�KHWYHUPLQGHUHQ�YDQ�GH�VWHUNWH�YDQ�GH�GLMN�KHEEHQ�NXQQHQ�OHLGHQ�WRW�KHW�EH]ZLMNHQ�YDQ�GH�GLMN��+HWDDQGULMYHQGH�PRPHQW�LV�YHUJURRW�GRRU�WHONHQV�DDQEUHQJHQ�YDQ�PDWHULDDO�ZDDUPHH�GH�GLMN�ZHUGKHUVWHOG��GRRU�]ZDDU�YHUNHHU��GRRU�KHYLJH�UHJHQ�ZDDUGRRU�KHW�JHZLFKW�YDQ�GH�GLMN�NDQ�]LMQWRHJHQRPHQ��'H�VWHUNWH�YDQ�GH�GLMN�NDQ�YHUPLQGHUG�]LMQ�GRRU�LQGULQJHQ�YDQ�UHJHQ�LQ�VFKHXUHQ��GRRUWRHQDPH�YDQ�GH�VWLMJKRRJWH�RQGHU�GH�GLMN�HQ�GRRU�YHUNQHGLQJ�WHQ�JHYROJH�YDQ�KHW�VWHHGV�EHZHJHQ�YDQGH�GLMN��7HJHQ�KHW�WDOXG�YDQ�GH�GLMN�ZHUG�HHQ�VWHXQEHUP�DDQJHEUDFKW�ZDDUGRRU�YHUGHU�IDOHQ�YDQ�GHGLMN�DFKWHUZHJH�LV�JHEOHYHQ�
,QGLHQ�HHQ�DIVFKXLYLQJ�KHHIW�SODDWVJHYRQGHQ�ZLO�GDW�QRJ�QLHW�]HJJHQ�GDW�GH�GLMN�LV�GRRUJHEURNHQ�$OOHHQ�LQ�KHW�JHYDO�GDW�GH�FLUNHO�LQ�KHW�EXLWHQWDOXG�RQGHU�RI�YODN�ERYHQ�GH�EXLWHQZDWHUVWDQG�DDQJULMSWNDQ�ZDWHU�LQ�GH�SROGHU�ORSHQ��2YHUVODJ�HQ�RYHUORRS�]RUJHQ�GDQ�YRRU�HHQ�JURWHU�JDW�LQ�GH�GLMN�HQEUHVJURHL��,QGLHQ�GH�GLMN�HHQ�]DQGNHUQ�EHYDW�]DO�GLW�SURFHV�VQHO�YHUORSHQ��%LM�HHQ�NOHLNHUQ�YHUORRSW�GHJDW��HQ�EUHVJURHL�ODQJ]DPHU�� ,Q�1HGHUODQG�YROJW�XLW�GH�DGYLHVSUDNWLMN�HQ�RSJHWUHGHQ�VFKDGHJHYDOOHQGDW�GH�NDQV�RS�HHQ�ELQQHQZDDUWVH�DIVFKXLYLQJ�PHW�HHQ�LQWUHGHSXQW�LQ�GH�NUXLQ�RI�LQ�KHW�ELQQHQWDOXGYDQ�GH�GLMN�JURWHU�LV�GDQ�GH�NDQV�RS�HHQ�DIVFKXLYLQJ�PHW�HHQ�LQWUHGHSXQW�LQ�KHW�EXLWHQWDOXG��8LW�GHSUDNWLMNVLWXDWLHV�EOLMNW�GDW�HU�YDDN�QRJ�YROGRHQGH�WLMG�LV�RP�PDDWUHJHOHQ�WH�WUHIIHQ�QDGDW�HHQ�HHUVWHDIVFKXLYLQJ�KHHIW�SODDWV�JHYRQGHQ�
,Q�GH�DGYLHVSUDNWLMN�ZRUGW�UHNHQLQJ�JHKRXGHQ�PHW�KHW�IHLW�GDW�HHQ�DIVFKXLYLQJ�QLHW�DOWLMG�WRW�IDOHQ�YDQGH�ZDWHUNHULQJ�OHLGW��'RRU�PLGGHO�YDQ�]RQHULQJ�ZRUGW�DDQJHJHYHQ�KRH�µHUJ¶�HHQ��EHSDDOGH�DIVFKXLYLQJLV��,Q�GH�]RQHULQJ�ZRUGW�JHVWHOG�GDW�JOLMYODNNHQ�ZHONH�ELQQHQ�HHQ�DIVWDQG�YDQ���[�GH�NHUHQGH�KRRJWHELM�NOHL�HQ���[�GH�NHUHQGH�KRRJWH�ELM�]DQG��YDQXLW�GH�NUXLQ��PLQLPDDO������P��KXQ�LQWUHGHSXQW�KHEEHQ�PRHWHQ�YROGRHQ�DDQ�GH�KRRJVWH��VWUHQJVWH��HLVHQ��*OLMYODNNHQ�GLH�EXLWHQ�GLW�JHELHG�KXQ�LQWUHGHSXQWKHEEHQ��ZRUGHQ�YHURQGHUVWHOG�JHHQ�FRUUHODWLH�PHW�KRRJ�ZDWHUW�KHEEHQ�HQ�PRJHQ�YROGRHQ�DDQ�PLQGHUVWUHQJH�HLVHQ��2S�PRPHQW�YDQ�GLW�VFKULMYHQ�YLQGW�HHQ�KHU]LHQLQJ�YDQ�GH�]RQHULQJWKHRULH�SODDWV�
����� 9HUYROJPHFKDQLVPHQ�$OJHPHHQ1D�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�ZRUGW�HHQ�QLHXZH�HYHQZLFKWVLWXDWLH�JHFUHsHUG��$DQ�GHERYHQ]LMGH�YDQ�KHW�WDOXG�LV�GH�EHNOHGLQJ�YHUGZHQHQ�HQ�LV�KHW�NHUQPDWHULDDO�]LFKWEDDU��'LW�VWDDW�LQHHUVWH�LQVWDQWLH�RQGHU�HHQ�ELMQD�YHUWLFDDO�WDOXG��9HUYROJPHFKDQLVPHQ�NXQQHQ�YHUGHUH�VFKDGH�DDQ�HHQGLMN�YHURRU]DNHQ��9RRU�GH�EHVFKULMYLQJHQ�YDQ�GH�YHUYROJPHFKDQLVPHQ�ZRUGW�YDDN�DDQJHQRPHQ�GDW�GH
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DIVFKXLYHQGH�JURQGPRRW�WRW�UXVW�NRPW�HQ�RSQLHXZ�HHQ�HYHQZLFKW�YLQGW�ZDQQHHU�KHW�DDQYDQNHOLMNHKRRJWHYHUVFKLO�WXVVHQ�GH�NUXLQKRRJWH�HQ�KHW�RRUVSURQNHOLMN�PDDLYHOG�LV�JHKDOYHHUG��:DDUVFKLMQOLMNVFKXLIW�GH�PRRW�JURQG�PLQGHU�YHU�DI��GRRUGDW�HU�DOWLMG�ZHO�HHQ�ZHHUVWDQGELHGHQGH�NUDFKW�RYHUEOLMIW�'LW�EOLMNW�ZHO�XLW�RSJHWUHGHQ�DIVFKXLYLQJHQ�ZDDU�GH�DIVFKXLIKRRJWH�PHHVWDO�PD[LPDDO���j���PEHGUDDJW��'H�EHODQJULMNVWH�YHUYROJPHFKDQLVPHQ�GLH�NXQQHQ�RSWUHGHQ�]LMQ�
x VFKDGH�GRRU�µWZHHGH¶�DIVFKXLYLQJx VFKDGH�GRRU�PLFURLQVWDELOLWHLW��ELM�HHQ�]DQGNHUQ�x VFKDGH�GRRU�RYHUVODJ
2YHULJHQV�]LMQ�HU�ZHLQLJ�SUDNWLMNJHYDOOHQ�YDQ�VFKDGH�GRRU�YHUYROJPHFKDQLVPHQ�EHNHQG��'LW�NDQEHWHNHQHQ�GDW�
x 'H�GLMN�JHHQ�UHVWVWHUNWH�KHHIW�HQ�GLUHFW�QD�HHQ�DIVFKXLYLQJ�IDDOW��$DQJH]LHQ�HU�ZHO�DIVFKXLYLQJHQZRUGHQ�ZDDUJHQRPHQ�GLH�QLHW�WRW�IDOHQ�YDQ�GH�ZDWHUNHULQJ�KHEEHQ�JHOHLG��YDOW�GLW�DOWHUQDWLHI�DI�x 'H�GLMN�QRRLW�GRRUEUHHNW�GRRU�ELQQHQZDDUWVH�PDFURLQVWDELOLWHLW�DOV�KHW�LQWUHGHSXQW�LQ�KHWELQQHQWDOXG�RI�GH�NUXLQ�OLJW��(U�RQWVWDDW�QD�HHQ�HHUVWH�DIVFKXLYLQJ�DOWLMG�HHQ�QLHXZHHYHQZLFKWVVLWXDWLH�]RQGHU�GDW�GH�GLMN�IDDOW��'H�GLMN�KHHIW�YHHO�UHVWVWHUNWH�x 'H�KRRJZDWHUJROI�GXXUW�QLHW�ODQJ�JHQRHJ�RP�YHUYROJPHFKDQLVPHQ�WH�LQLWLsUHQ�x 1D�KHW�RSWUHGHQ�YDQ�HHQ�VFKHXU�RI�HHUVWH�DIVFKXLYLQJ�ZRUGHQ�DOWLMG�YROGRHQGH�PDDWUHJHOHQJHWURIIHQ�]RGDW�JHHQ�YHUYROJPHFKDQLVPHQ�PHHU�RSWUHGHQ��'LW�EHWHNHQW�GDW�LQ�JHYDOOHQ�ZDDUELMVFKHXUHQ�HQ�HHUVWH�DIVFKXLYLQJHQ�QLHW�ZRUGHQ�RSJHPHUNW�GLMNGRRUEUDNHQ�WHQ�JHYROJH�YDQPDFURLQVWDELOLWHLW�RSWUHGHQ�
����� 9HUYROJVFKDGH�GRRU�WZHHGH�DIVFKXLYLQJ=RDOV�RSJHPHUNW�ZRUGW�QD�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�HHQ�QLHXZH�HYHQZLFKWVVLWXDWLH�JHFUHsHUG�%LM�JHOLMNEOLMYHQGH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�LV�KHW�QLHW�ZDDUVFKLMQOLMN�GDW�HHQ�µJURWH¶YHUYROJDIVFKXLYLQJ�RSWUHHGW��(U�LV�LPPHUV�GRRU�GH�HHUVWH�DIVFKXLYLQJ�HHQ�QLHXZ�HYHQZLFKW�ELM�GHDDQZH]LJH�VSDQQLQJHQ�RSJHWUHGHQ��.OHLQH�DIVFKXLYLQJHQ�YDQ�KHW�VWHLOH�WDOXG�ERYHQ�LQ�GH�NUXLQ�YDQ�GHGLMN�NXQQHQ�ZHO�RSWUHGHQ��+HW�PDWHULDDO�VFKXLIW�DI��ZDDUVFKLMQOLMN�RQGHU�HHQ�QDWXXUOLMN�WDOXG�
%HVFKLNEDUH�PRGHOOHQ'H]HOIGH�PRGHOOHQ�DOV�]LMQ�EHVFKUHYHQ�LQ�SDUDJUDDI� ����� ]LMQ�RRN�EHVFKLNEDDU�YRRU�HHQ�EHSDOLQJ�YDQKHW�RSWUHGHQ�YDQ�HHQ�WZHHGH�DIVFKXLYLQJ��,Q�KHW�KLHUQDYROJHQGH�]LMQ�HQNHOH�LQGLFDWLHYH�EHUHNHQLQJHQXLWJHYRHUG�
(HQ�LQGLFDWLH�YDQ�GH�NDQV�RS�HQ�WZHHGH�DIVFKXLYLQJ�LV�EHSDDOG�GRRU�3/$;,6�HQ�067$%EHUHNHQLQJHQ��9RRU�DOOH�EHUHNHQLQJHQ�LV�HHQ�DIJHVFKRYHQ�JHRPHWULH�JHVFKHPDWLVHHUG��ZDDUYDQ�GHVWDELOLWHLW�LV�EHUHNHQG�

067$%+HW�EHUHNHQGH�GLMNSURILHO�LV�HHQ�NOHLGLMN�RSJHERXZG�XLW�GLMNVPDWHULDDO��=RZHOKHW�ELQQHQ��DOV�KHW�EXLWHQWDOXG�KHEEHQ�HHQ�KHOOLQJ�YDQ��������'H�GLMN�OLJW�RS�HHQ����P�GLNNH�NOHLODDJ��7XVVHQ�GH]H�NOHLODDJ�HQ�KHW�GLHSH�]DQG�EHYLQGW�]LFK�YHHQ�'H�ERYHQNDQW�YDQ�KHW�GLHSH�]DQG�OLJW�RS����P�EHQHGHQ�KHW�RRUVSURQNHOLMN
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PDDLYHOG��'H�IUHDWLVFKH�OLMQ�OLJW�WHU�SODDWVH�YDQ�GH�NUXLQ�RS����P�HQ�ORRSW�DI�QDDUPDDLYHOGQLYHDX�WHU�SODDWVH�YDQ�GH�WHHQ�YDQ�GH�GLMN��'H�VWLMJKRRJWH�LQ�KHW�GLHSH]DQG�OLJW�WHU�SODDWVH�YDQ�GH�NUXLQ�RS�������P�
'H�VWDELOLWHLW�YDQ�KHW�RRUVSURQNHOLMNH�SURILHO�LV�PHW�GH�PHWKRGH�%LVKRS�EHSDDOGRP�GH�OLJJLQJ�YDQ�GH�JOLMFLUNHO�WH�EHSDOHQ��$DQ�GH�KDQG�YDQ�GH]H�JOLMFLUNHO�LV�HHQHYHQZLFKWVSURILHO�QD�KHW�RSWUHGHQ�YDQ�GH�HHUVWH�DIVFKXLYLQJ�YDVWJHVWHOG��+LHUYDQ]LMQ�RSQLHXZ�VWDELOLWHLWVEHUHNHQLQJHQ�JHPDDNW��9DQ�EHLGH�EHUHNHQLQJHQ�LV�GHPDDWJHYHQGH�JOLMFLUNHO�LQ�RQGHUVWDDQGH�ILJXXU�JHJHYHQ�
9DQ�GH�DIJHVFKRYHQ�JHRPHWULH�]LMQ�RRN�EHUHNHQLQJHQ�JHPDDNW�YRRU�HHQ�]DQGGLMN�'H�NHUQ�YDQ�GH�GLMN�EHVWDDW�KLHU�XLW�]DQG�� I ����F ���DIJHGHNW�PHW�HHQ�FLUFD���PGLNNH�WRSODDJ�YDQ�NOHL��'H�JHRPHWULH�YDQ�GH]H�]DQGGLMN�LV�LQ�RQGHUVWDDQGH�ILJXXUJHJHYHQ�

D i j k d o o r b r a a k p r o c e s s e n
e e r s t e a f s c h u i v i n g

Ge o D e l f t
L i c : I N T E R N C o p : I n t

GD MS T A B [ 6 . 2 . 8 ]
F i l e : 1 A F S C H

C R I T I C A L S L I P C I R C L E : B i s h o p

X m = 1 8 . 0 0 m R = 1 7 . 0 0 m I s o 1 = 0 . 9 0 5
Y m = 1 0 . 0 0 m F mi n = 0 . 9 0 5 I s o 1 1 = 0 . 9 7 0

2 0 m

Di j k d o o r b r a a k p r o c e s s e n
mo g e l i j k e t we e d e a f s c h u i v i n g

Ge o De l f t
L i c : I NT E RN Co p : I n t

GD MST A B [ 6 . 2 . 8 ]
F i l e : 2 AF S CH

CRI T I CAL S L I P CI RCL E : B i s h o p

Xm = 4 . 0 0 m R = 2 . 0 0 m I s o 1 = 0 . 9 0 9
Ym = 6 . 0 0 m F mi n = 0 . 9 0 9 I s o 1 1 = 3 . 4 4 6

2 0 m

)LJXXU������JOLMFLUNHOV�EHUHNHQGH�JHRPHWULHQ
'H�WZHHGH�DIVFKXLYLQJ�OLJW�JHKHHO�LQ�KHW�GLMNVPDWHULDDO��2P�HQLJ�LQ]LFKW�WH�NULMJHQLQ�KHW�RSWUHGHQ�YDQ�HHQ�WZHHGH�DIVFKXLYLQJ�LV�PHW�GH�PDWHULDDOHLJHQVFKDSSHQ�YDQGH�NOHL�LQ�GH�GLMN�JHYDULHHUG��,Q�RQGHUVWDDQGH�WDEHO�LV�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GHYHUVFKLOOHQGH�EHUHNHQLQJHQ��'H�VWDELOLWHLW�LV�DIKDQNHOLMN�YDQ�]RZHO�GH�KRHN�YDQLQZHQGLJH�ZULMYLQJ��KHW�YROXPH�JHZLFKW�HQ�GH�FRKHVLH��'H�ODDWVWJHQRHPGH�KHHIWGH�JURRWVWH�LQYORHG��'H�PLQLPDOH�HYHQZLFKWVIDFWRUHQ�OLJJHQ�ELM�HHQ�NOHLGLMN�URQGGH������%LM�HHQ�]DQGGLMN�OLJJHQ�GH�HYHQZLFKWVIDFWRUHQ�LHWV�ODJHU��URQG�GH�����

)PLQJ I F ]DQGGLMN NOHLGLMN���� �� � ���� �������� �� � ���� �������� ���� � ���� ������ �� � ���� ����7DEHO������UHVXOWDWHQ�EHUHNHQLQJHQ�067$%
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'H�HYHQZLFKWVIDFWRU�ZRUGW�KLHUELM�JHGHILQLHHUG�DOV�GH�ZDDUGH�ZDDUGRRU�GH�UHNHQZDDUGHQYDQ�GH�VWHUNWH�YDQ�GH�GRRU�KHW�JOLMYODN�GRRUVQHGHQ�JURQGODJHQ�JHGHHOG�PRHW�ZRUGHQ�YRRUKHW�YHUNULMJHQ�YDQ�HHQ�ODELHOH�HYHQZLFKWVVLWXDWLH�
3/$;,6(HQ]HOIGH�H[HUFLWLH�DOV�KLHUERYHQ�LV�EHVFKUHYHQ�LV�RRN�PHW�KHWFRPSXWHUSURJUDPPD�3/$;,6�XLWJHYRHUG��'H�0VI�IDFWRU��GH�IDFWRU�ZDDUPHH�GHVWHUNWHHLJHQVFKDSSHQ�YDQ�GH�JURQG�NXQQHQ�ZRUGHQ�JHUHGXFHHUG�YRRUGDW�]HHUJURWH�YHUYRUPLQJHQ�RSWUHGHQ��LV�YRRU�HHQ�DIJHVFKRYHQ�JHRPHWULH�EHSDDOG��'HJHRPHWULH�LV�LQ�RQGHUVWDDQGH�ILJXXU�JHWHNHQG�

NOHLYHHQ
�P

NOHL
]DQG

���P
�P

)LJXXU������*HRPHWULH�HQ�YHUSODDWVLQJHQ�3/$;,6�EHUHNHQLQJ
'H�ERGHP�LV�DOV�YROJW�RSJHERXZG��9DQDI�PDDLYHOG�OLJW�HHQ���P�GLNNH�WRSODDJ�YDQNOHL��7XVVHQ�GH]H�NOHLODDJ�HQ�GH�GLHSH�]DQGODDJ�NRPW�YHHQ�YRRU��+HW�GLHSH�]DQG�LVDDQJHQRPHQ�YDQDI����P�RQGHU�PDDLYHOG���'H�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�OLJW�RS�����P��1DDVW�GH�GLMN�OLJW�GH�IUHDWLVFKH�OLMQ�RS�PDDLYHOGQLYHDX��'H�VWLMJKRRJWH�LQ�KHWGLHSH�]DQG�OLJW�JHPLGGHOG�RS����P�
%LM�HHQ�WZHHGH�DIVFKXLYLQJ�]LMQ�YRRUDO�GH�HLJHQVFKDSSHQ�YDQ�GH�WRSODDJ�HQNHUQPDWHULDDO�YDQ�EHODQJ��2P�HHQ�LQGLFDWLH�WH�JHYHQ�YDQ�GH�LQYORHG�YDQ�GHYHUVFKLOOHQGH�JURQGPHFKDQLVFKH�HLJHQVFKDSSHQ�YDQ�KHW�NHUQPDWHULDDO�RS�GHVWDELOLWHLW�]LMQ�HHQ�DDQWDO�EHUHNHQLQJHQ�JHPDDNW��'H�UHVXOWDWHQ�YDQ�GHEHUHNHQLQJHQ�VWDDQ�LQ�RQGHUVWDDQGH�WDEHO�

J I F ( 0VI�� ���� � ���� �������� ���� � ���� �������� �� � ���� ������ ���� � ���� �������� ���� � ���� ����7DEHO������5HVXOWDWHQ�3/$;,6�EHUHNHQLQJHQ



��������� GHILQLWLHI PDDUW�����

��

2RN�XLW�GH�3/$;,6�EHUHNHQLQJHQ�YROJW�GDW�PHW�QDPH�GH�FRKHVLH�HHQ�JURWH�LQYORHGKHHIW�RS�KHW�RSWUHGHQ�YDQ�HHQ�WZHHGH�DIVFKXLYLQJ��+HW�YROXPHJHZLFKW�HQ�GH�KRHNYDQ�LQZHQGLJH�ZULMYLQJ�VSHOHQ�HHQ�NOHLQHUH�URO��'H�0VI�IDFWRU�OLJW�URQG�GH������'H�0VI�IDFWRU�LV�GH�IDFWRU�ZDDUPHH�GH�VWHUNWH�YDQ�GH�JURQG�ZRUGW�JHUHGXFHHUGWRWGDW�GRRUJDDQGH�YHUYRUPLQJHQ��EH]ZLMNHQ��RSWUHHGW��'H]H�GHILQLWLH�NRPW�YULMZHORYHUHHQ�PHW�GH�HYHQZLFKWVIDFWRU�YDQ�GH�%LVKRS�DQDO\VH��'H�DFKWHUOLJJHQGHUHNHQPRGHOOHQ�]LMQ�HFKWHU�YHUVFKLOOHQG��8LW�RQGHU]RHN�EOLMNW�GDW�YHUKRXGLQJ�YDQ�GHVWDELOLWHLWVIDFWRUHQ�PHW�%LVKRS��JHGUDLQHHUG��HQ�3/$;,6��0&�PRGHO��YDULsUHQWXVVHQ�GH������HQ������>*'�������@
,QGLFDWLH�RYHUJDQJVNDQV9RRU�HHQ�NOHLGLMN�EHWHNHQW�KHW�GDW�RS�JURQG�YDQ�ERYHQVWDDQGH�EHUHNHQLQJHQ��ELM�JHOLMNEOLMYHQGHZDWHUVSDQQLQJHQ��HHQ�UHGHOLMNH�NDQV�EHVWDDW�YRRU�KHW�RSWUHGHQ�YDQ�HHQ�WZHHGH�DIVFKXLYLQJ��9RRU]DQGGLMNHQ�LV�GLH�NDQV�JURWHU��=DQG�KHHIW�LPPHUV�PLQGHU�FRKHVLH�GDQ�NOHL��8LW�GH�LQGLFDWLHYHEHUHNHQLQJHQ�PHW�067$%�YROJW�RRN�HHQ�ODJHUH�HYHQZLFKWVIDFWRU�YRRU�GH�VWDELOLWHLW�YDQ�HHQ�]DQGGLMN�8LW�GH�EHUHNHQLQJHQ�YROJW�RRN�GDW�GH�WZHHGH�DIVFKXLYLQJ��NOHLQ�LV�HQ�DOOHHQ�LQ�KHW�ERYHQVWH�VWHLOHJHGHHOWH�YDQ�KHW�DIVFKXLIYODN�]DO�SODDWVYLQGHQ��(HQ�EHWHUH�EHQDGHULQJ�YDQ�RYHUJDQJVNDQV�NDQ�PHW�HHQDIJHVFKRYHQ�JHRPHWULH�LQ�HHQ�03URVWDE�EHUHNHQLQJ�ZRUGHQ�YHUNUHJHQ�
$OV�GH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�WRHQHPHQ�QHHPW�GH�NDQV�RS�HHQ�YHUYROJDIVFKXLYLQJ�WRH�$IKDQNHOLMN�YDQ�GH�SODDWV�YDQ�KHW�LQWUHGHSXQW�YDQ�GH�YHUYROJDIVFKXLYLQJ�ZRUGW�GH�NUXLQKRRJWH�GRRUHHQ�WZHHGH�DIVFKXLYLQJ�DDQJHWDVW��,QGLHQ�GH�NUXLQKRRJWH�GRRU�YHUYROJDIVFKXLYLQJ�HQ��]RGDQLJ�LVYHUODDJG�GDW�ZDWHU�RYHU�GH�GLMN�VWURRPW�YHURRU]DDNW�RYHUVODDQG�ZDWHU�YHUGHUH�VFKDGH�DDQ�GH�GLMN�9RRU�HHQ�EHVFKULMYLQJ�YDQ�RYHUVODJ�ZRUGW�YHUZH]HQ�QDDU�KHW�YRRUJDDQGH�KRRIGVWXN���
����� 9HUYROJVFKDGH�GRRU�PLFURLQVWDELOLWHLW,QGLHQ�GH�NUXLQKRRJWH�YDQ�HHQ�NOHLGLMN�QD�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�QLHW�LV�DDQJHWDVW��HU�JHHQWZHHGH�DIVFKXLYLQJ�SODDWVYLQGW�HQ�HU�JHHQ�RYHUVODJ�RSWUHHGW�]DO�KHW�IDDOWUDMHFW�ZDDUVFKLMQOLMN�VWRSSHQ�0LFURLQVWDELOLWHLW�VSHHOW�ELM�HHQ�NOHLGLMN�LPPHUV�HHQ�WH�YHUZDDUOR]HQ�URO�
,QGLHQ�GH�GLMN�HHQ�]DQGGLMN�EHWUHIW�HQ�GH�IUHDWLVFKH�OLMQ�]RGDQLJ�KRRJ�OLJW�GDW�ZDWHU�QD�GH�DIVFKXLYLQJXLW�GH�GLMN�NDQ�WUHGHQ��NDQ�PLFURLQVWDELOLWHLW�YHUGHUH�VFKDGH�DDQ�GH�GLMN�YHURRU]DNHQ��1D�GHYRRUDIJDDQGH�DIVFKXLYLQJ�LV�HHQ�GHHO�YDQ�KHW�EXLWHQWDOXG�DIJHVFKRYHQ�ZDDUGRRU�GH�]DQGNRUUHOVJHPDNNHOLMN�NXQQHQ�DIVFKXLYHQ��'H]H�YRUP�YDQ�PLFURLQVWDELOLWHLW�NDQ�ZRUGHQ�JHWRHWVW�DDQ�GHHYHQZLFKWVYRRUZDDUGHQ�XLW�KRRIGVWXN����,QGLHQ�PLFURLQVWDELOLWHLW�RSWUHHGW�NDQ�GH�PRJHOLMNKHLG�YDQHHQ�NUXLQYHUODJLQJ�ZRUGHQ�EHSDDOG�GRRU�KHW�UHVWSURILHO�WH�YHUJHOLMNHQ�PHW�KHW�PLQLPDDO�EHQRGLJGHSURILHO��H�H�D��]RDOV�LQ KRRIGVWXN����LV�EHVFKUHYHQ��
(HQ�GHUJHOLMNH�KRRJWH�YDQ�GH�IUHDWLVFKH�OLMQ��PLQGHU�GDQ���P�RQGHU�GH�NUXLQ��WUHHGW�DOOHHQ�RS�ELM�HHQODQJGXULJH�KRJH�EXLWHQZDWHUVWDQG��:DDUVFKLMQOLMN�YHURRU]DDNW�RYHUVODJ�ELM�]R¶Q�KRJH�ZDWHUVWDQGHHUGHU�VFKDGH�DDQ�GH�GLMN�GDQ�PLFURLQVWDELOLWHLW��%HLGH�PHFKDQLVPHQ�NXQQHQ�HONDDU�QDWXXUOLMN�ZHOYHUVWHUNHQ�
����� 9HUYROJVFKDGH�GRRU�RYHUVODJ1D�HHQ�DIVFKXLYLQJ�LV�GH�EHNOHGLQJ�JHGHHOWHOLMN�YDQ�GH�GLMN�DIJHVFKRYHQ��,QGLHQ�RYHUVODJ�RI�RYHUORRSRSWUHHGW�KHHIW�KHW�RYHUVODDQGH�ZDWHU�YULM�VSHO�PHW�KHW�NHUQPDWHULDDO��,QGLHQ�KHW�NHUQPDWHULDDO�XLW�]DQG
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EHVWDDW��LV�ZHLQLJ�ZDWHU�QRGLJ�RP�GH�GLMN�YHUGHU�DDQ�WH�WDVWHQ��(URVLH�YDQ�HHQ�NOHLNHUQ�]DO�DOKRHZHOPLQGHU��RRN�VQHO�RSWUHGHQ�
9RRU�HHQ�XLWJHEUHLGH�EHVFKULMYLQJ�YDQ�YHUYROJPHFKDQLVPHQ�GRRU�RYHUVODJ�RI�RYHUORRS�ZRUGW�QDDUKRRIGVWXN���YHUZH]HQ�
����� 2SGULMYHQ%HVFKLNEDUH�PRGHOOHQ,Q�KHW�NDGHU�YDQ�KHW�'HOIW�&OXVWHU�SURMHFW�$FWXHOH�6WHUNWH�YDQ�5LYLHUGLMNHQ�]LMQ�LQ�GH�JHRWHFKQLVFKHFHQWULIXJH�YDQ�*HR'HOIW�PRGHOSURHYHQ�XLWJHYRHUG�QDDU�KHW�RSGULMIPHFKDQLVPH��7LMGHQV�GH�SURHYHQ]LMQ�GH�GHIRUPDWLHV�HQ�ZDWHUVSDQQLQJHQ�JHPHWHQ��$DQ�GH�KDQG�YDQ�GH]H�JHJHYHQV�]LMQ�EHUHNHQLQJHQXLWJHYRHUG�PHW�0VWDE�HQ�3/$;,6�8LW�GH�UHVXOWDWHQ�EOLMNW�GDW�GH�JHYRQGHQ�EH]ZLMNYRUPHQ�HQYHLOLJKHGHQ�YULM�JRHG�RYHUHHQNRPHQ�PHW�GH�PRGHOSURHYHQ��7HYHQV�ZRUGW�JHFRQFOXGHHUG�GDW�KHWUHVXOWDDW�HUJ�JHYRHOLJ�LV�YRRU�GH�LQ�GH�EHUHNHQLQJ�DDQJHQRPHQ�ZDWHUVSDQQLQJ�LQ�GH�GLMN�>*'�����@�
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��� )DVHQ�HQ�VQHOKHLG�YDQ�IDOHQ'H�YROJHQGH�IDVHQ�LQ�KHW�IDDOWUDMHFW�YDQ�HHQ�GLMN�JHwQLWLHHUG�GRRU�EXLWHQZDDUWVH�PDFUR�LQVWDELOLWHLWNXQQHQ�ZRUGHQ�RQGHUVFKHLGHQ�
� YHUKRJHQ�ZDWHUVSDQQLQJHQ��'H�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�NXQQHQ�WLMGHQV�HHQ�KRRJZDWHUJROIVWLMJHQ�GRRU�LQILOWUDWLH�YLD�KHW�EXLWHQWDOXG�HQ�LQILOWUDWLH�YDQXLW�]DQGODJHQ�LQ�GH�RQGHUJURQG�LQFO��SOHLVWRFHQH�SDNNHW���(HQ�DQGHUH�PRJHOLMNKHLG�LV�GDW�GH�ZDWHUVSDQQLQJHQ�VWLMJHQ�GRRUKHYLJH�QHHUVODJ�� YHUODJLQJ�YDQ�GH�EXLWHQZDWHUVWDQG� %LM�HHQ�VQHOOH�GDOLQJ�YDQ�GH�EXLWHQZDWHUVWDQG�QD�HHQKRRJZDWHUJROI�]DO�GH�IUHDWLVFKH�OLMQ�QLHW�GLUHFW�NXQQHQ�YROJHQ��'H�ZDWHUVSDQQLQJHQ�EOLMYHQ�LQHHUVWH�LQVWDQWLH�KRRJ�
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� RQWVWDDQ�YDQ�HHQ�VFKHXU� ,Q�GH�NUXLQ��KHW�ELQQHQWDOXG�RI�KHW�EXLWHQWDOXG�YDQ�GH�GLMN�RQWVWDDWHHQ�VFKHXU��'H]H�VFKHXU�JHHIW�KHW�LQWUHGHSXQW�YDQ�HHQ�DIVFKXLYLQJ�DDQ�GLH�RQWVWDDW�DOV�JHYROJYDQ�ODJH�VFKXLIVSDQQLQJHQ�HQ�KHW�YHUGZLMQHQ�YDQ�GH�VWDELOLVHUHQGH�ZHUNLQJ�YDQ�GH�KRJHEXLWHQZDWHUVWDQG�� YHU]DNNHQ�YDQ�KHW�PDDLYHOG�DDQ�GH�ELQQHQ]LMGH�YDQ�GH�VFKHXU� +HW�PDDLYHOG�DDQ�GHELQQHQ]LMGH�YDQ�GH�VFKHXU�YHU]DNW��'LW�SURFHV�YHUORRSW�LQ�HHUVWH�LQVWDQWLH�ODQJ]DDP�� DIVFKXLYLQJ�YDQ�KHW�EXLWHQWDOXG� (HQ�JHGHHOWH�YDQ�KHW�JURQGPDVVLHI�VFKXLIW�DI��'H�HLJHQOLMNHDIVFKXLYLQJ�YLQGW�SODDWV�� HYHQWXHOH�YHUYROJPHFKDQLVPHQ��EXLWHQZDDUWVH�HURVLH��WZHHGH�DIVFKXLYLQJ�� $OV�GHZDWHUNHULQJ�QLHW�KHHIW�JHIDDOG�NXQQHQ�YHUYROJPHFKDQLVPHQ�RSWUHGHQ�ZDDUGRRU�KHWGLMNOLFKDDP�DOVQRJ�IDDOW�� NUXLQYHUODJLQJ� EUHVJURHL� QD�YHUORRS�YDQ�WLMG�RQWVWDDW�HU�HHQ�JDW�LQ�GH�GLMN
'H�IDFWRUHQ�GLH�YDQ�EHODQJ�]LMQ�ELM�KHW�RSWUHGHQ�HQ�GH�VQHOKHLG�YDQ�HHQ�DIVFKXLYLQJ�LQ�KHW�EXLWHQWDOXGNRPHQ�JURWHQGHHOV�RYHUHHQ�PHW�GH�IDFWRUHQ�GLH�]LMQ�JHQRHPG�ELM�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�LQKHW�ELQQHQWDOXG��'H�EHODQJULMNVWH�IDFWRUHQ�]LMQ��JHRPHWULH��ZDWHUVSDQQLQJHQ�HQ�RQGHUJURQG�
'H�PDFUR�LQVWDELOLWHLW�YDQ�KHW�EXLWHQWDOXG�LV�WHYHQV�DIKDQNHOLMN�YDQ�GH�DDQZH]LJKHLG�YDQ�YRRUODQG�(HQ�YRRUODQG�OHYHUW�QDPHOLMN�HHQ�H[WUD�WHJHQZHUNHQG�PRPHQW�ELM�HHQ�HYHQWXHHO�HYHQZLFKWVYHUOLHV�
(HQ�RQWZHUSPDDWUHJHOHQ�RP�EXLWHQZDDUWVH�PDFUR�LQVWDELOLWHLW�WH�YRRUNRPHQ�LV�KHW�WRHSDVVHQ�YDQ�HHQEXLWHQGLMNVH�EHUP��,Q�KHW�JHYDO�YDQ�HHQ�VFKDDUGLMN�]DO�KHW�QLHW�PHHYDOOHQ�RP�]R¶Q�EXLWHQGLMNVH�EHUPDDQ�WH�EUHQJHQ���� 0RJHOLMNKHGHQ�YRRU�KHW�EHVFKULMYHQ�YDQ�UHVWVWHUNWH�YDQ�EXLWHQZDDUWVHPDFURVWDELOLWHLW)DDONDQVEHUHNHQLQJHQ�YRRU�GH�EXLWHQZDDUWVH�PDFURVWDELOLWHLW�NXQQHQ��QHW�DOV�YRRU�GH�ELQQHQZDDUWVHPDFURVWDELOLWHLW��ZRUGHQ�JHPDDNW�PHW�KHW�FRPSXWHUSURJUDPPD��035267$%��8LW�GH�EHUHNHQLQJHQYROJW�GH�IDDONDQV�WHQ�DDQ]LHQ�YDQ�HHQ�DIVFKXLYLQJ��GH�EHWURXZEDDUKHLGVLQGH[�HQ�GH�JHYRHOLJKHLGV�IDFWRUHQ�PHW�EHWUHNNLQJ�WRW�VFKXLIVWHUNWHIDFWRUHQ�HQ�ZDWHURYHUVSDQQLQJHQ��,Q�3&�ULQJ�ZRUGW�QLHWJHWRHWVW�RS�EXLWHQZDDUWVH�PDFURLQVWDELOLWHLW�
����� 9HUKRJLQJ�ZDWHUVSDQQLQJHQ(HQ�YHUKRJLQJ�YDQ�ZDWHUVSDQQLQJHQ�NDQ�KHW�JHYROJ�]LMQ�YDQ�KHW�RSWUHGHQ�YDQ�HHQ�KRRJZDWHUJROI�RIKHW�RSWUHGHQ�YDQ�KHYLJH�QHHUVODJ ��:DWHUVSDQQLQJHQ�LQ�GH�WLMG�LQ�HHQ�GLMN�NXQQHQ�ZRUGHQ�EHUHNHQGPHW�HHQ�LQILOWUDWLH�PRGHO�]RDOV�GH]H�]LMQ�EHVFKUHYHQ�LQ�KRRIGVWXN����'H�UHVXOWDWHQ�ZRUGHQ�JHEUXLNW�DOVLQYRHU�YRRU�YHUYRUPLQJV��HQ�VWDELOLWHLWEHUHNHQLQJHQ�
����� 2QWVWDDQ�YDQ�HHQ�VFKHXU+HW�HHUVWH�WHNHQ�YDQ�HHQ�LQVWDELHOH�VLWXDWLH�LV�KHW�RQWVWDDQ�YDQ�VFKHXUHQ�HYHQZLMGLJ�DDQ�GH�NUXLQ�YDQGH�GLMN�
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%HVFKLNEDUH�PRGHOOHQ((0�PRGHOOHQ0HW�EHKXOS�YDQ�HLQGLJH�HOHPHQWHQ�PRGHOOHQ�NDQ�KHW�RQWVWDDQ�YDQ�VFKHXUHQ�ZRUGHQ�JHVLPXOHHUG��'HEHUHNHQLQJHQ�PRHWHQ�ZRUGHQ�JHPDDNW�RS�EDVLV�YDQ�DDQJHQRPHQ�RI�EHUHNHQGH�ZDWHUVSDQQLQJHQ��+HWPRPHQW�YDQ�RQWVWDDQ�YDQ�HHQ�VFKHXU�NDQ�ZRUGHQ�EHSDDOG�GRRU�GH�DDQZH]LJKHLG�YDQ�WUHNVSDQQLQJHQ�'RRU�YRRU�GH]H�VLWXDWLH�HHQ�F�SKL�UHGXFWLH�XLW�WH�YRHUHQ��ZRUGW�HHQ�0V�)�IDFWRU�EHUHNHQG��'H]H�JHHIWDDQ�KRHYHHO�GH�FRKHVLH�HQ�GH�ZULMYLQJVKRHN�QRJ�NXQQHQ�ZRUGHQ�JHUHGXFHHUG�YRRUGDW�]HHU�JURWHYHUSODDWVLQJHQ�RSWUHGHQ��DIVFKXLYLQJ�RSWUHHGW��HQ�NDQ�GDDURP�ZRUGHQ�JH]LHQ�DOV�HHQ�PDDW�YRRU�GHUHVWVWHUNWH�QD�KHW�RSWUHGHQ�YDQ�HHQ�VFKHXU���'H�0V�)�IDFWRU�LV�DIKDQNHOLMN�YDQ�GH�JHRPHWULH�HQERGHPRSERXZ�
3UDNWLMNVLWXDWLHV7LMGHQV�KHW�KRRJZDWHU�YDQ������ZHUG�HU�LQ�GH�+HUZHQVH�GLMN�ODQJV�KHW�3DQQHUGHQVFK�NDQDDO�HHQVFKHXU�JHVLJQDOHHUG�DDQ�GH�ULYLHU]LMGH�YDQ�GH�GLMN��1RUPDDO�JHVSURNHQ�NDQ�HU�WLMGHQV�KRRJZDWHU�JHHQDIVFKXLYLQJ�RQWVWDDQ�DDQ�GH�ULYLHU]LMGH��0HQ�YHUPRHGGH�GDW�GH�VFKHXU�WH�PDNHQ�KHHIW�PHW�GH�ZLM]HZDDURS�GH�YHUVWHUNLQJ�LV�XLWJHYRHUG��'DDUELM�VSHHOW�PRJHOLMN�]RZHO�KHW�JHEUXLNWHYHUVWHUNLQJVPDWHULDDO��GH�RPVWDQGLJKHGHQ�WLMGHQV�KHW�DDQEUHQJHQ�DOV�GH�ORNDOH�RXGH�VLWXDWLH�HHQ�URO>7$:�����@�
,Q�GH�OLWHUDWXXU�]LMQ�YHUGHU�JHHQ�DQGHUH�JHYDOOHQ�GDQ�LQ�GH�YROJHQGH�SDUDJUDDI�ZRUGHQ�JHQRHPG�WHUXJJHYRQGHQ�ZDDUELM�VFKHXUHQ�LQ�GH�GLMN�RSWUDGHQ�GLH�KHW�JHYROJ�ZDUHQ�YDQ�HHQ�LQVWDELHO�EXLWHQWDOXG�
(HQ�VFKHXU�LQ�GH�GLMN�KRHIW�QLHW�WH�OHLGHQ�WRW�KHW�RSWUHGHQ�YDQ�HHQ�GDDGZHUNHOLMNH�DIVFKXLYLQJ��0HHVWDO]XOOHQ�RRN�QD�KHW�RQWVWDDQ�YDQ�VFKHXUHQ�PDDWUHJHOHQ�ZRUGHQ�JHWURIIHQ�RP�HHQ�YHUYROJPHFKDQLVPHQWH�YRRUNRPHQ�
����� %XLWHQZDDUWVH�DIVFKXLYLQJ
%HVFKLNEDUH�0RGHOOHQ'H�EHVFKLNEDUH�PRGHOOHQ�YRRU�GH�ELQQHQZDDUWVH�PDFURVWDELOLWHLW�]LMQ�WHYHQV�JHVFKLNW�YRRU�GHEXLWHQZDDUWVH�PDFURVWDELOLWHLW�
(YHQZLFKWVPRGHOOHQ'H�VWDELOLWHLW�WHJHQ�HHQ�EXLWHQZDDUWVH�DIVFKXLYLQJ�NDQ�ZRUGHQ�EHSDDOG�PHW�HHQ�HYHQZLFKWVPRGHO��(HQYHHO�JHEUXLNWH�PHWKRGH�LV�GH�PHWKRGH�YDQ�%LVKRS��GLH�JHVFKLNW�LV�YRRU�FLUNHOYRUPLJH�JOLMYODNNHQ�'H]H�WZHH�GLPHQVLRQDOH�PHWKRGH�JDDW�XLW�YDQ�HHQ�PRPHQWHQ�HYHQZLFKW�RYHU�GH�JHKHOH�DIVFKXLIPRRWHQ�HHQ�YHUWLFDDO�NUDFKWHQHYHQZLFKW�LQ�GH�DI]RQGHUOLMNH�ODPHOOHQ��'H�PHWKRGH�YDQ�6SHQFHU�LV�JHVFKLNWYRRU�UHFKWH�JOLMYODNNHQ��%HLGH�EHUHNHQLQJVPHWKRGHQ�UHVXOWHUHQ�LQ�HHQ�HYHQZLFKWVIDFWRU�YRRU�GHVWDELOLWHLW�YDQ�KHW�GLMNSURILHO��$IVFKXLYLQJ�YLQGW�SODDWV�DOV�GH�HYHQZLFKWVIDFWRU��ELM�JHEUXLN�YDQUHSUHVHQWDWLHYH�SDUDPHWHUV��NOHLQHU�LV�GDQ���
((0(HQ�EHUHNHQLQJ�PHW�HHQ�HLQGLJH�HOHPHQWHQ�PHWKRGH�JHHIW�DDQ�ZDDU�]LFK�HHQ�JOLMYODN�]DO�RQWZLNNHOHQHQ�JHHIW�ERYHQGLHQ�LQ]LFKW�LQ�VSDQQLQJHQ�HQ�YHUYRUPLQJHQ�LQ�KHW�JURQGPDVVLHI�
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3UDNWLMNVLWXDWLHV(HQ�EXLWHQZDDUWVH�PDFURLQVWDELOLWHLW�ZDV�LQ������GH�RRU]DDN�YDQ�HHQ�DIVFKXLYLQJ�YDQ�GH�5LMQEDQGLMNELM�,QJHQ��'H]H�GLMN�YHU]DNWH�RQJHYHHU�WZHH�GDJHQ�QDGDW�GH�WRSDIYRHU�ZDV�JHSDVVHHUG�>7$:�����@�2RN�HQNHOH�DQGHUH�NOHLQH�DIVFKXLYLQJHQ� YDQ�KHW�EXLWHQWDOXG�]LMQ�WLMGHQV�GLW�KRRJZDWHU�JHFRQVWDWHHUG�
7LMGHQV�KHW�KRRJZDWHU�YDQ������LQ�GH�5LMQ�HQ�GH�0DDV�KHHIW�EXLWHQZDDUWVH�PDFURLQVWDELOLWHLW�YHHODDQGDFKW�JHNUHJHQ��(U�]LMQ�HQNHOH�YRRUEHHOGHQ�GLH�ZLM]HQ�RS�HHQ�LQVWDELHO�EXLWHQWDOXG��8LW�HHQRULsQWHUHQGH�VWXGLH�LQ�KHW�NDGHU�YDQ�GH�&RQFHSW�/HLGUDDG�7RHWVHQ�RS�9HLOLJKHLG�EOHHN�HFKWHU�GDW�GHNDQV�RS�GLW�PHFKDQLVPH�ELM�GH�RPVWDQGLJKHGHQ�LQ����� HQ�PHW�HHQ�DDQWDO�UHODWLHI�RQJXQVWLJHDDQQDPHV NOHLQ�ZDV��LQ�GH�RUGH�YDQ�����>7$:�����@�
,Q�KHW�YHUOHGHQ�KHHIW�EXLWHQZDDUWVH�PDFURVWDELOLWHLW�YHHO�VFKDGH�YHURRU]DDNW��2QGHUVWDDQGH�SUHQW�XLWGH���H�HHXZ�JHHIW�KHW�RQWVWDDQ�YDQ�µVFKHOJDWHQ¶�DDQ��2YHULJHQV�EHWUHIW�KHW�LQ�RQGHUVWDDQGH�SUHQW�HHQVRRUW�NDGHPXXU�HQ�ZRUGW�ELM�GH�WRHOLFKWLQJ�DOOHHQ�PHOGLQJ�JHPDDNW�YDQ�KHUVWHO�YDQ�GH�VFKDGHJDWHQ��(ULV�JHHQ�VSUDNH�YDQ�HHQ�RYHUVWURPLQJ�YDQ�KHW�DFKWHUODQG�>*RWWVFKDON�����@�

)LJXXU������%XLWHQZDDUWVH�PDFURLQVWDELOLWHLW�YDQ�GH�'LHPHU]HHGLMN�LQ�GH���H�HHXZ
1D�KHW�RSWUHGHQ�YDQ�HHQ�EXLWHQZDDUWVH�DIVFKXLYLQJ�KRHIW�GH�GLMN�QRJ�QLHW�WH�IDOHQ��$OOHHQ�ELM�HHQLQWUHGHSXQW�YDQ�GH�JOLMFLUNHO�LQ�KHW�ELQQHQWDOXG�ZDDUELM�GH�NUXLQKRRJWH�ZRUGW�YHUODDJG�WRW�RQGHU�GHEXLWHQZDWHUVWDQG�]DO�KHW�DFKWHUODQG�YROVWURPHQ��'H�NDQV�KLHURS�LV��]RDOV�ELM�GH�PHFKDQLVPHEHVFKULMYLQJ�LV�DDQJHJHYHQ��]HHU�NOHLQ�
,Q�GH�RYHULJH�JHYDOOHQ�]DO�QD�KHW�RSWUHGHQ�YDQ�GH�HHUVWH�EXLWHQZDDUWVH�DIVFKXLYLQJ�HHQ�QLHXZHHYHQZLFKWVLWXDWLH�RQWVWDDQ��$DQ�GH�EXLWHQ]LMGH�YDQ�KHW�GLMNSURILHO�LV�GH�WDOXGEHNOHGLQJ�EHVFKDGLJG�+LHUGRRU�NDQ�ELM�HHQ�YROGRHQGH�KRJH�EXLWHQZDWHUVWDQG�GH�NHUQ�YDQ�GH�GLMN�ZRUGHQ�DDQJHWDVW��%LM�KHW
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LQWUHGHSXQW�YDQ�GH�HHUVWH�DIVFKXLYLQJ�LV�HHQ�VWHLO��ELMQD�YHUWLFDDO��WDOXG�RQWVWDDQ��'RRUYHUYROJPHFKDQLVPHQ�NDQ�KHW�GLMNSURILHO�YHUGHU�ZRUGHQ�DDQJHWDVW��'H�EHODQJULMNVWHYHUYROJPHFKDQLVPHQ�GLH�NXQQHQ�RSWUHGHQ�]LMQ�
x VFKDGH�GRRU�µWZHHGH¶�DIVFKXLYLQJx VFKDGH�GRRU�HURVLH�YDQ�KHW�EXLWHQWDOXG
9RRUZDDUGH�YRRU�GH]H�YHUYROJPHFKDQLVPHQ�LV�HHQ�KRJH�EXLWHQZDWHUVWDQG��$DQJH]LHQ�HHQEXLWHQZDDUWVH�LQVWDELOLWHLW�RSWUHHGW�ELM�ODDJ�ZDWHU�LV�GH�NDQV�RS�YHUYROJPHFKDQLVPHQ�HQ�RYHUVWURPLQJYDQ�KHW�DFKWHUODQG�NOHLQ��9HUGHUH�VFKDGH�DDQ�GH�ZDWHUNHULQJ�NDQ�RSWUHGHQ�GRRU�HHQ�WZHHGHKRRJZDWHUJROI��'H]H�PRHW�RSWUHGHQ�YRRUGDW�GH�VFKDGH�GRRU�GH�HHUVWH�KRRJZDWHUJROI�LV�KHUVWHOW��'HNDQV�RS�HHQ�GHUJHOLMNH�WZHHGH�KRRJZDWHUJROI�LV�GXVGDQLJ�NOHLQ�GDW�GH]H�LQ�GH]H�VWXGLH�ZRUGWYHUZDDUORRVG��'LW�EHWHNHQW�GDW�RRN�GH�NDQV�RS�RYHUVWURPLQJ�QD�HHQ�EXLWHQZDDUWVH�PDFURLQVWDELOLWHLWYHUZDDUORRVEDDU�NOHLQ�LV�
,Q�GH�KLHUQDYROJHQGH�VXE�SDUDJUDIHQ�ZRUGW�GDDURP�DOOHHQ�NRUW�DDQJHJHYHQ�KRH�YHUYROJPHFKDQLVPHQHYHQWXHHO�NXQQHQ�ZRUGHQ�EHSDDOG��2YHUJDQJVNDQVHQ�HQ�HHQ�IRXWHQERRP�ZRUGHQ�QLHW�JHJHYHQ�
����� 9HUYROJVFKDGH�GRRU�WZHHGH�DIVFKXLYLQJ1D�KHW�RSWUHGHQ�YDQ�GH�HHUVWH�DIVFKXLYLQJ�]DO�HHQ�QLHXZH�HYHQZLFKWVLWXDWLH�RQWVWDDQ��+HW�LV�QLHWZDDUVFKLMQOLMN�GDW�QD�KHW�RQWVWDDQ�YDQ�HHQ�QLHXZ�HYHQZLFKW�HHQ�WZHHGH�JURWH�DIVFKXLYLQJ�]DOSODDWVYLQGHQ��:HO�NXQQHQ�NOHLQHUH�DIVFKXLYLQJHQ�SODDWVYLQGHQ��7HU�SODDWVH�YDQ�KHW�LQWUHGHSXQW�LV�QDGH�HHUVWH�DIVFKXLYLQJ�HHQ�]HHU�VWHLO�WDOXG�RQWVWDDQ��'LW�WDOXG�NDQ�ODQJV�HHQ�JHERJHQ�RI�HHQ�UHFKWJOLMYODN�DIVFKXLYHQ�
%HVFKLNEDUH�PRGHOOHQ'H�PRGHOOHQ�GLH�JHVFKLNW�]LMQ�YRRU�KHW�EHVFKULMYHQ�YDQ�GH�HHUVWH�DIVFKXLYLQJ�]LMQ�RRN�JHVFKLNW�YRRUGH�EHSDOLQJ�YDQ�KHW�RSWUHGHQ�YDQ�HHQ�WZHHGH�DIVFKXLYLQJ
����� 9HUYROJVFKDGH�GRRU�HURVLH�EXLWHQWDOXG,QGLHQ�JHHQ�WZHHGH�DIVFKXLYLQJ�RSWUHHGW�NDQ�DOV�YHUYROJPHFKDQLVPH�HURVLH�YDQ�KHW�EXLWHQWDOXGSODDWVYLQGHQ��'H�NHUQ�YDQ�KHW�GLMNSURILHO�LV�GRRU�KHW�RSWUHGHQ�YDQ�GH�HHUVWH�DIVFKXLYLQJ�]LFKWEDDUJHZRUGHQ��%LM�HHQ�YROGRHQGH�KRJH�ZDWHUVWDQG�NDQ�KHW�VWURPHQGH�ZDWHU�GH�NHUQ�YHUGHU�HURGHUHQ��%LMHHQ�]DQGGLMN�]DO�GH�NHUQ�YDQ�GH�GLMN��EHVWDDQGH�XLW�FRKHVLHOR]H�]DQGNRUUHOV��VQHOOHU�HURGHUHQ�GDQ�ELMHHQ�NOHLGLMN�
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� 0LFURVWDELOLWHLW
��� $OJHPHHQ2QGHU�PLFURLQVWDELOLWHLW�ZRUGW�HHQ�ORFDOH�LQVWDELOLWHLW�YDQ�KHW�ELQQHQWDOXG�RQGHU�LQYORHG�YDQZDWHUVWURPLQJ�HQ�ZDWHUGUXNNHQ�YDQXLW�GH�NHUQ�YDQ�GH�GLMN�YHUVWDDQ��'H]H�ORFDOH�LQVWDELOLWHLW�YDQ�KHWELQQHQWDOXG�NDQ�YHUYROJHQV�OHLGHQ�WRW�YHUYROJ�LQVWDELOLWHLWHQ�HQ�WHQVORWWH�WRW�KHW�DDQWDVWHQ�YDQ�GH�NUXLQYDQ�GH�GLMN�HQ�GH�ZDWHUNHUHQGH�IXQFWLH�
9HUOLHV�YDQ�PLFURVWDELOLWHLW�LV�QLHW�KHW�YHUOLHV�DDQ�VWDELOLWHLW�WHQ�JHYROJH�YDQ�LQILOWUDWLH��GRRU�RYHUVODJRI�RYHUORRS��GRRU�GH�NUXLQ�RI�KHW�ELQQHQWDOXG��%LM�PLFURVWDELOLWHLW�LV�KHW�ZDWHU�GRRU�GH�GLMN�JHVWURRPGHQ�VWURRPW�YDQ�ELQQHQ�QDDU�EXLWHQ�GRRU�KHW�ELQQHQWDOXG�WHUZLMO�ELM�RYHUVODJ�KHW�ZDWHU�RYHU�GH�NUXLQYDQ�GH�GLMN�LV�JHNRPHQ�HQ�YDQ�EXLWHQ�QDDU�ELQQHQ�LQILOWUHHUW�
(U�]LMQ�ZHLQLJ�SUDNWLMNEHVFKULMYLQJHQ�YDQ�PLFURLQVWDELOLWHLW�LQ�GH�OLWHUDWXXU�EHVFKUHYHQ��,Q�IHEUXDUL�����LV�WLMGHQV�KRRJZDWHU�RS�GH�,-VVHO�RS�KHW�GLMNYDN�.ORRVWHUERVFK���.HUNKRIGLMN��ZDWHUVFKDS�2RVW9HOXZH��YHUOLHV�YDQ�PLFURVWDELOLWHLW�RSJHWUHGHQ��(HQ�JDW�YDQ�RQJHYHHU���P � LV�GDDUELM�RQWVWDDQ�1DGDW�KHW�ZDWHU�YDQ�GH�/HN�DO�ZHHU�ZDV�JH]DNW��WUDG�RQGHU�6FKRRQKRYHQ�PLFUR�LQVWDELOLWHLW�RS�GRRUNZHOZDWHU�ELM�HHQ�WHHQVORRW��'LMNGRRUEUDNHQ�WHQ�JHYROJH�YDQ�PLFURLQVWDELOLWHLW�]LMQ�LQ�GH�OLWHUDWXXUQLHW�JHYRQGHQ�
9HHO�UDPSHQ�PHW�GDPPHQ�]LMQ�YHURRU]DDNW�GRRUGDW�GH�NHUQ�YDQ�GH�GDP�QLHW�RQGRRUODWHQG�JHQRHJ�ZDVHQ�ZDWHU�GRRU�GH�GDP�NRQ�VWURPHQ��,Q�GH�OLWHUDWXXU�ZRUGW�GLW�EH]ZLMNPHFKDQLVPH�YDDN�SLSLQJJHQRHPG��+HW�LV�HFKWHU�PLVVFKLHQ�EHWHU�WH�VSUHNHQ�YDQ�PLFURLQVWDELOLWHLW��,Q�&KLQD�ZRUGW�LQ������YDQGH�JHYDOOHQ�SLSLQJ�GRRU�GH�GDP��PLFURLQVWDELOLWHLW��DOV�RRU]DDN�YDQ�GRRUEUDNHQ�JHQRHPG�>9HVL�����@�9HUVFKLOOHQ�PHW�GLMNHQ�]LMQ�GH�KRRJZDWHUGXXU�HQ�KHW�ZDWHUVWDQGVYHUVFKLO�YRRU�HQ�DFKWHU�GHJURQGFRQVWUXFWLH��%LM�GDPPHQ�LV�YDDN�VSUDNH�YDQ�HHQ�SHUPDQHQWH�ZDWHUNHULQJ�RI�HHQ�ODQJHUHKRRJZDWHUJROI�HQ�HHQ�JURWHUH�ZDWHUNHUHQGH�KRRJWH�GDQ�ELM�HHQ�GLMN��9RRUDO�GRRU�GH]H�ODQJH�HQ�KRJHKRRJZDWHUJROI�]LMQ�GDPPHQ�PRHLOLMN�WH�YHUJHOLMNHQ�PHW�GLMNHQ��'LW�KRRIGVWXN�JDDW�YRRUQDPHOLMN�LQ�RSGLMNHQ��=LMGHOLQJV�ZRUGW�JHNHNHQ�QDDU�GRRUEUDNHQ�YDQ�GDPPHQ�
0HW�EHWUHNNLQJ�WRW�PLFURVWDELOLWHLW�]LMQ�JHHQ�SUDNWLMNSURHYHQ�RI�H[SHULPHQWHQ�EHNHQG��2RN�LV�HUZHLQLJ�RI�JHHQ�PRGHORQGHU]RHN�QDDU�PLFURVWDELOLWHLW�XLWJHYRHUG��9RRU�GH�OHLGUDDG�WRHWVHQ�RSYHLOLJKHLG�LV�HHQ�WKHRUHWLVFK�PRGHO�DIJHOHLG�>*'�����@��(HQ�RYHU]LFKW�YDQ�GH�EHVWDDQGH�OLWHUDWXXURYHU�PLFURLQVWDELOLWHLW�ZRUGW�LQ�KHW�UDSSRUW�0LFURVWDELOLWHLW��RYHU]LFKW�HQ�PRGHOOHULQJ�>*'�������@JHJHYHQ��'H�IHQRPHQRORJLVFKH�EHVFKULMYLQJ�LV�YRRU�HHQ�JURRW�GHHO�RS�GLW�ODDWVWH�UDSSRUW�JHEDVHHUG���� 0HFKDQLVPHQEHVFKULMYLQJ
����� )DOHQ�GRRU�PLFURVWDELOLWHLW$OV�JHYROJ�YDQ�HHQ�KRJH�EXLWHQZDWHUVWDQG�VWLMJHQ�GH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN��+HWZDWHUVSDQQLQJVYHUORRS�LV�VWHUN�DIKDQNHOLMN�YDQ�GH�RSERXZ�YDQ�GH�GLMN��%LM�VOHFKW�GRRUODWHQGHEXLWHQEHNOHGLQJHQ�NDQ�ZDWHU�PRHLOLMN�GH�GLMN�LQGULQJHQ�ZDDUGRRU�GH�VWLMJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�DOV
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JHYROJ�YDQ�HHQ�KRJHUH�EXLWHQZDWHUVWDQG�EHSHUNW�EOLMIW��2QGHU�HHQ�VOHFKW�GRRUODWHQGH�ODDJ�ZRUGW�HHQYROGRHQGH�GLNNH�NOHLODDJ�RI�DVIDOWEHNOHGLQJ�YHUVWDDQ�
1DDVW�GH�EXLWHQEHNOHGLQJ�LV�KHW�NHUQPDWHULDDO�YDQ�LQYORHG�RS�KHW�ZDWHUVSDQQLQJVYHUORRS��+HW�LV�HHQJURRW�YHUVFKLO�RI�GH�GLMN�XLW�NOHL�RI�]DQG�EHVWDDW��%LM�NOHLGLMNHQ�]XOOHQ�SUREOHPHQ�PHW�PLFURVWDELOLWHLWPLQGHU�VQHO�YRRUNRPHQ��'LW�NRPW�GRRUGDW�GH�RSSHUYODNWH�ODJHQ�YDQ�NOHLGLMNHQ�PHHU�JHVWUXFWXUHHUG�HQEHWHU�GRRUODWHQG�]LMQ�GDQ�GH�NHUQ�ZDUGRRU�JHHQ�RYHUGUXNNHQ�LQ�KHW�ELQQHQWDOXG�NXQQHQ�RQWVWDDQ�9HUGHU�LV�NOHL�GRRU�FRKHVLH�EHWHU�EHVWDQG�WHJHQ�HURVLH�GDQ�]DQG��%LM�]HHU�ODQJGXULJH�KRRJZDWHUVWDQGHQNDQ�GRRU�YHUZHNLQJ�YDQ�KHW�ELQQHQWDOXG�GH�GRRUODWHQGKHLG�YDQ�GH�WRSODDJ�DIQHPHQ�ZDW�PRJHOLMN�WRWPLFURLQVWDELOLWHLW�NDQ�OHLGHQ��9RRUDOVQRJ�LV�KLHU�HFKWHU�QLHWV�RYHU�EHNHQG�
%LM�HHQ�GRRUODWHQGH�EXLWHQEHNOHGLQJ�HQ�HHQ�NHUQ�YDQ�]DQG�NDQ�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�RSORSHQ��(URQWVWDDW�HHQ�YHUKDQJOLMQ�LQ�GH�GLMN�GLH�DO�GDQ�QLHW�RS�KHW�EXLWHQWDOXG�XLWWUHHGW��'H�YHUKDQJOLMQ�LV�RQGHUDQGHUH�DIKDQNHOLMN�YDQ�GH�GXXU�YDQ�GH�KRRJZDWHUJROI�

7HWRQ 'DP)DDOWUDMHFW YDQ�SULPDLUH�PLFURLQVWDELOWHLWWRW HHQ�GRRUEUDDN LQ KHW�SODDWMHUHFKWVRQGHU
>ZZZ�SVZFUO�DUV�XVGD�JRY�ZNVKS�FRQWHQWV�SGI@
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+HW�GHUGH�HOHPHQW�GDW��QDDVW�GH�GRRUODWHQGKHLG�YDQ�KHW�EXLWHQWDOXG�HQ�KHW�NHUQPDWHULDDO��HHQ�URO�VSHHOWLV�KHW�ELQQHQWDOXG��8LWJDDQGH�YDQ�HHQ�GLMN�PHW�HHQ�]DQGNHUQ�]LMQ�HU�GH�YROJHQGH�PRJHOLMNKHGHQ�>*'������@�
x KHW�ELQQHQWDOXG�LV�]HHU�IODXZ��KLHUYRRU�ZRUGW�PRPHQWHHO�HHQ�WDOXG�YDQ�������JHKDQWHHUG��'HRQGHUERXZLQJ�YDQ�GH]H�JUHQV�LV�QRJ�QLHW�JHKHHO�GXLGHOLMN��PDDU�OLMNW�RS�]LFK�JHHQ�RYHUGUHYHQRSWLPLVWLVFKH�DDQQDPH�x LQ�KHW�ELQQHQWDOXG�LV�HHQ�GUDLQDJHFRQVWUXFWLH�DDQZH]LJ��,Q�GH�OHLGUDGHQ�ZRUGW�JHVWHOG�GDW�LQGLHQGH�ZHUNLQJ�YDQ�GH�GUDLQDJH�JRHG�LV�PLFURVWDELOLWHLW�JHHQ�SUREOHHP�LV�x KHW�ELQQHQWDOXG�EHVWDDW�XLW�HHQ�DIGHNNHQGH�NOHLODDJ�RYHUJURHLG�PHW�JUDV��+LHU�NDQ�GH�VLWXDWLHRSWUHGHQ�GDW�GH�DIGHNNHQGH�WRSODDJ�PLQGHU�GRRUODWHQG�LV�GDQ�GH�NHUQ�HQ�GDW�KLHUGRRU�VSUDNH�LVYDQ�RSORSHQGH�ZDWHUVWDQGHQ�LQ�GH�NHUQ�YDQ�GH�GLMN��ZDDUGRRU�RYHUGUXNNHQ�QDELM�GH�ELQQHQWHHQRQWVWDDQ��,Q�GH]H�RPVWDQGLJKHLG�NDQ�GH�NOHLODDJ�ZRUGHQ�RSJHGUXNW��GH�ZDWHUGUXN�ZRUGW�JURWHUGDQ�KHW�JHZLFKW�YDQ�GH�DIGHNNHQGH�NOHLODDJ��RI�GH�WRSODDJ�NDQ�DIVFKXLYHQ�RYHU�GH�]DQGNHUQ��(HQFRPELQDWLH�YDQ�GH]H�EHLGH�IHQRPHQHQ�LV�RRN�PRJHOLMN��%LM�GLW�W\SH�GLMN�PRHW�RS�DIGUXNNHQ�HQDIVFKXLYHQ�YDQ�KHW�ELQQHQWDOXG�ZRUGHQ�JHFRQWUROHHUG�x +HW�ELQQHQWDOXG�EHVWDDW�XLW�]DQGLJ�PDWHULDDO��QRUPDDO�JHVSURNHQ�RYHUJURHLG�PHW�JUDV��'H�LQYORHGYDQ�KHW�JUDV�ZRUGW�PHHVWDO�JHQHJHHUG��,Q�VRPPLJH�EHVFKRXZLQJHQ�LV�VSUDNH�YDQ�µVFKLMQEDUHFRKHVLH¶�GLH�KHW�JUDV�NDQ�OHYHUHQ��0HHVWDO�JDDW�KHW�HFKWHU�LQ�HHUVWH�LQVWDQWLH�RP�GH�VWDELOLWHLW�RSKHW�QLYHDX�YDQ�HHQ�HQNHOH�NRUUHO�RS�KHW�ELQQHQWDOXG��2I�XLWVSRHOHQ�HQ�HURVLH�YDQ�]DQGNRUUHOV�RSKHW�ELQQHQWDOXG�YRRU�NDQ�NRPHQ��GLHQW�WH�ZRUGHQ�JHFRQWUROHHUG�
1DDVW�GH�JHRPHWULHHOHPHQWHQ�LV�RRN�GH�JURQGZDWHUVWURPLQJ�YDQ�EHODQJ�ELM�KHW�RSWUHGHQ�YDQPLFURLQVWDELOLWHLW��'H�YROJHQGH�VWURPLQJVSDWURQHQ�NXQQHQ�ZRUGHQ�RQGHUVFKHLGHQ�
x VWURPLQJ�ORRGUHFKW�RS�KHW�WDOXG��'LW�GRHW�]LFK�YRRU�ELM�]DQGLJH�WDOXGV�RQGHU�ZDWHU��'HHTXLSRWHQWLDDOOLMQHQ�]LMQ�KLHU�GXVGDQLJ�GDW�GLW�W\SH�VWURPLQJ�]DO�RQWVWDDQ�x +RUL]RQWDOH�XLWVWURPLQJ�YDQ�ZDWHU��'LW�NDQ�]LFK�YRRUGRHQ�ELM�]DQGLJH�WDOXGV�ERYHQ�ZDWHU�HQYRUPW�GH�JURRWVWH�EHGUHLJLQJ�WHQ�DDQ]LHQ�YDQ�XLWVSRHOHQ�YDQ�]DQGGHHOWMHV�x 6WURPLQJ�HYHQZLMGLJ�DDQ�KHW�WDOXG��'LW�W\SH�VWURPLQJ�]DO�WHQ�DDQ]LHQ�YDQ�PLFURVWDELOLWHLW�]HOGHQRSWUHGHQ��RPGDW�GLW�EHWHNHQW�GDW�GH�WRSODDJ�PHHU�GRRUODWHQG�LV�GDQ�GH�NHUQ��%LM�VWDELOLWHLW�ELMRYHUVODJ�WUHHGW�GLW�W\SH�VWURPLQJ�ZHO�RS�x 2SERXZ�YDQ�ZDWHUGUXNNHQ�RQGHU�HHQ�DIGHNNHQGH�NOHLODDJ��'LW�NDQ�]LFK�YRRUGRHQ�ELM�HHQ]DQGNHUQ�PHW�HHQ�DIGHNNHQGH�NOHLODDJ�DDQ�GH�ELQQHQ]LMGH��]RZHO�RQGHU�DOV�ERYHQ�ZDWHU�
8LW�KHW�ERYHQVWDDQGH�NDQ�ZRUGHQ�DIJHOHLG�GDW�GH�YROJHQGH�YRUPHQ�YDQ�PLFURVWDELOLWHLW�RS�NXQQHQWUHGHQ�
$ %LM�HHQ�]DQGGLMN�PHW�DIGHNNHQGH�NOHLODDJ�RS�KHW�ELQQHQWDOXG�� $IVFKXLYHQ�YDQ��HHQ�GHHO�YDQ��KHW�ELQQHQWDOXG�GRRU�ZDWHUGUXN�RQGHU�GH�NOHLODDJ�� DIGUXNNHQ�YDQ�GH�NOHLODDJ�RS�KHW�ELQQHQWDOXG�GRRU�ZDWHUGUXN�RQGHU�GH�NOHLODDJ�� FRPELQDWLH�YDQ�DIGUXNNHQ�HQ�DIVFKXLYHQ�GRRU�ZDWHUGUXN�RQGHU�GH�NOHLODDJ�% %LM�HHQ�]DQGGLMN�PHW�]DQGLJH�WRSODDJ�ERYHQ�ZDWHU�� $IVFKXLYHQ�ELM�VWURPLQJ�HYHQZLMGLJ�DDQ�KHW�WDOXG��RYHULJHQV�QLHW�ZDDUVFKLMQOLMN�GDWGLW�W\SH�VWURPLQJ�RSWUHHGW��� DIVFKXLYHQ�ELM�KRUL]RQWDDO�XLWWUHG HQG�JURQGZDWHU�
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� XLWVSRHOHQ�ELM�KRUL]RQWDDO�XLWWUHGHQG�JURQGZDWHU�& %LM�HHQ�]DQGGLMN�PHW�]DQGLJH�WRSODDJ�RQGHU�ZDWHU�� $IVFKXLYLQJ�ELM�VWURPLQJ�ORRGUHFKW�RS�KHW�WDOXG�� XLWVSRHOLQJ�ELM�VWURPLQJ�ORRGUHFKW�RS�KHW�WDOXG�
0HFKDQLVPH�%��LV�QLHW�ZDDUVFKLMQOLMN�DOV�KHW�JHKHOH�JURQGPDVVLHI�HYHQ�GRRUODWHQG�LV��$OOHHQ�DOV�GHWRSODDJ�GRRUODWHQGHU�LV�GDQ�GH�NHUQ�NDQ�GLW�W\SH�VWURPLQJ�SODDWVYLQGHQ��'RRU�GH�RQGRRUODWHQGH�NHUQNDQ�WH�ZHLQLJ�ZDWHU�ZRUGHQ�DDQJHYRHUG�RP�HHQ�YHU]DGLJGH�VWURPLQJ��HYHQZLMGLJ�DDQ�KHW�WDOXG��WHNULMJHQ��'H�PHFKDQLVPHQ�RQGHU�&�EHWUHIIHQ�VORRWLQVWDELOLWHLWHQ�HQ�ZRUGHQ�YRRUDOVQRJ�QLHW�LQ�GH]HEHVFKRXZLQJ�PHHJHQRPHQ�
,QGLHQ�HHQ�SULPDLU�PHFKDQLVPH�YDQ�PLFURLQVWDELOLWHLW�LV�RSJHWUHGHQ�RQWVWDDW�HU�HHQ�JDW�LQ�GH�GLMN��%LMDDQKRXGHQGH�KRJH�IUHDWLVFKH�OLMQ�LQ�KHW�GLMNOLFKDDP�]XOOHQ�VWHHGV�PHHU�NRUUHOV�DIVWURPHQ�HQDIVFKXLYLQJHQ�SODDWV�YLQGHQ�ZDDUGRRU�KHW�JDW�JURWHU�ZRUGW��7RW�]RYHU�LV�PLFURVWDELOLWHLW�RRNGDDGZHUNHOLMN�ZDDUJHQRPHQ�ELM�GLMNHQ�
9HURQGHUVWHOG�ZRUGW�GDW�QD�YHUORRS�YDQ�WLMG�KHW�ELQQHQWDOXG�HQ�HYHQWXHHO�GH�NUXLQ�GRRU�KHW�JDW�ZRUGWRQGHUPLMQG�HQ�DIVFKXLIW��ELM]DNW��RQGHU�HHQ�KHOOLQJ�YDQ�KHW�QDWXXUOLMN�WDOXG�WRW�HHQ�QLHXZHHYHQZLFKWVLWXDWLH�ZRUGW�EHUHLNW��$OV�GH�NUXLQKRRJWH�GDDUELM�ODJHU�ZRUGW�HQ�ZDWHU�RYHU�GH�GLMN�NDQVWURPHQ�WUHHGW�GRRUEUDDN�HQ�EUHVJURHL�RS��:DDUVFKLMQOLMN�LV�GH�NUXLQKRRJWH�QD�KHW�µELM]DNNHQ¶�QRJQLHW�YHUDQGHUG��,QGLHQ�KHW�ELQQHQWDOXG�QD�HHQ�HHUVWH�DIVFKXLYLQJ�YROGRHQGH�VWHLO�HQ�GH�IUHDWLVFKH�OLMQLQ�KHW�GLMNOLFKDDP�YROGRHQGH�KRRJ�LV�RP�NRUUHOV�XLW�WH�VSRHOHQ�RI�DIVFKXLYLQJHQ�WH�YHURRU]DNHQ�]DO�KHWHURVLHSURFHV�YDQ�PLFURLQVWDELOLWHLW�YHUGHU�JDDQ��'LW�SURFHV�YDQ�XLWVSRHOHQ�YDQ�NRUUHOV�HQDIVFKXLYLQJHQ�WRW�ELM]DNNHQ�YDQ�KHW�WDOXG�]DO�]LFK�EOLMYHQ�KHUKDOHQ�WRWGDW�GH�JHRPHWULH�YDQ�GH�GLMN�]RLV�YHUYRUPG�GDW�HU�JHHQ�XLWVSRHOHQ�YDQ�NRUUHOV�PHHU�NDQ�RSWUHGHQ�RI�GH�NUXLQ�YDQ�GH�GLMN�]R�ODDJZRUGW�GDW�RYHUVODJ�RI�HHQ�GLMNGRRUEUDDN�JHYROJG�GRRU�EUHVJURHL�RSWUHHGW�
+HW�IDDOWUDMHFW�YDQ�PLFURVWDELOLWHLW�WRW�GLMNGRRUEUDDN�LV�VFKHPDWLVFK�ZHHUJHJHYHQ�LQ�)LJXXU������
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2QWVWDDQ�YDQ�HHQJDW�GRRU�HURVLH
$IVFKXLYLQJ
(URVLH�GRRUXLWWUHGHQG�ZDWHU

9ROJHQGH�DIVFKXLYLQJ

'LMNGRRUEUDDN

$IGUXNNHQ�RIDIVFKXLYHQ�WRSODDJ

6WLMJHQ�IUHDWLVFKH�OLMQ

)LJXXU������0LFURLQVWDELOLWHLW
����� )DOHQ�GRRU�FRPELQDWLHV�YDQ�PHFKDQLVPHQ1D�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�DOV�JHYROJ�YDQ�PLFURLQVWDELOLWHLW�RQWVWDDW�HHQ�QLHXZHHYHQZLFKWVVLWXDWLH��'H�NDQV�GDW�ELM�GH]H�QLHXZH�HYHQZLFKWVVLWXDWLH�HHQ�NUXLQYHUODJLQJ�RSWUHHGW��LVNOHLQ��(HQ�NUXLQYHUODJLQJ�GRRU�PLFURLQVWDELOLWHLW�LV�DOWKDQV�QRRLW�ZDDUJHQRPHQ��:HO�LV�KHWELQQHQWDOXG�DDQJHWDVW��'LW�EHWHNHQW�GDW�GRRU�DQGHUH�PHFKDQLVPHQ��]RDOV�RYHUVODJ�HQ�RYHUORRS��YHUVQHOG��YHUGHUH�VFKDGH�DDQ�HHQ�GLMN�NDQ�RQWVWDDQ��+HW�ZDWHU�GDW�QD�HHQ�DIVFKXLYLQJ�RYHU�GH�GLMNVWURRPW��NDQ�JHPDNNHOLMN�KHW�ELQQHQWDOXG�DDQWDVWHQ��'H�PHFKDQLVPHQ�GLH�LQ�KRRIGVWXN���ZRUGHQEHVFKUHYHQ��WUHGHQ�ERYHQGLHQ�YHUVQHOG�RS�GRRUGDW�LQILOWUDWLH�GRRU�KHW�ELQQHQWDOXG�HQ�VWURPLQJ�GRRU�GHGLMN�WHJHOLMN�SODDWVYLQGHQ�
2RN�SULPDLUH�PHFKDQLVPHQ�YDQ�PLFURVWDELOLWHLW�NXQQHQ�YHUVQHOG�RSWUHGHQ��%LM�HHQ�]DQGGLMN�ZRUGW�ELMKHW�WHJHOLMN�RSWUHGHQ�YDQ�RYHUVODJ�HQ�PLFURLQVWDELOLWHLW�GH�WRSODDJ�VQHOOHU�DIJHGUXNW�GRRUGDW�GH�GLMNYDQ�DOOH�NDQWHQ�YROVWURRPW�ZDDUGRRU�GH�IUHDWLVFKH�OLMQ�HQ�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�VQHOOHU�VWLMJHQ�$OV�GH�WRSODDJ�LV�DIJHVFKRYHQ�WUHHGW�RRN�KHW�SURFHV�YDQ�RSSHUYODNWH�HURVLH�GRRU�HHQ�FRPELQDWLH�YDQPLFURLQVWDELOLWHLW�HQ�RYHUVODJ�YHUVQHOG�RS��'H�FRQWDFWVSDQQLQJ�WXVVHQ�LQGLYLGXHOH�NRUUHOV�ZRUGW�GRRUPLFURLQVWDELOLWHLW�NOHLQHU�ZDDUGRRU�RSSHUYODNWH�HURVLH�GRRU�RYHUVODJ�PDNNHOLMNHU�RSWUHHGW�
'H�NDQV�RS�HHQ�GLHSH�RI�RQGLHSH�DIVFKXLYLQJ�GRRU�RYHUVODJ�QHHPW�RRN�WRH�ELM�KHW�WHJHOLMN�RSWUHGHQYDQ�PLFURLQVWDELOLWHLW�HQ�RYHUVODJ��'RRU�GH�DO]LMGLJH�LQILOWUDWLH�QHPHQ�GH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMNWRH�WHUZLMO�GH�NRUUHOVSDQQLQJHQ�HQ�RSQHHPEDUH�VFKXLINUDFKWHQ�PLQGHU�ZRUGHQ��1D�HHQ�DIVFKXLYLQJWUHHGW�HHQ�HYHQWXHOH�WZHHGH�DIVFKXLYLQJ�GRRU�GH�YHUGHUH�WRHQDPH�YDQ�ZDWHUVSDQQLQJHQ�RS�RI�YLQGWRSSHUYODNWHHURVLH�SODDWV��%LM�GH]H�YHUYROJPHFKDQLVPHQ�YHUVWHUNHQ�RYHUVODJ�HQ�PLFURLQVWDELOLWHLWHONDDU�
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,QGLHQ�KHW�EXLWHQWDOXG�LV�EHVFKDGLJG��NDQ�ZDWHU�JHPDNNHOLMNHU�GH�GLMN�LQVWURPHQ�HQ�PLFURLQVWDELOLWHLWYHURRU]DNHQ�$OV�GRRU�PLFURLQVWDELOLWHLW�GH�JHRPHWULH�YDQ�GH�GLMN�YHUDQGHUW��NDQ�GLW�HIIHFW�KHEEHQ�RS�GHELQQHQZDDUWVH�PDFURLQVWDELOLWHLW�
+HW�RSWUHGHQ�YDQ�PLFURVWDELOLWHLW�KHHIW�JHHQ�QDGHOLJH�LQYORHG�RS�SLSLQJ��(U�EHVWDDW�JHHQ�UHODWLH�WXVVHQPLFURLQVWDELOLWHLW�HQ�]HWWLQJVYORHLLQJ���� )DVHULQJ��YRRU]LHQLQJHQ�HQ�VQHOKHLG�YDQ�IDOHQ�ELM�PLFURLQVWDELOLWHLW,Q�KHW�IDDOWUDMHFW�JHwQLWLHHUG�GRRU�YHUOLHV�YDQ�PLFURVWDELOLWHLW�NXQQHQ�GH�YROJHQGH�IDVHQ�ZRUGHQRQGHUVFKHLGHQ�
� 'RRU�KHW�YHUVFKLO�LQ�VWLMJKRRJWH�YRRU�HQ�DFKWHU�GH�GLMN�VWURRPW�ZDWHU�LQ�GH�GLMN�HQ�VWLMJW�GHIUHDWLVFKH�OLMQ��$IKDQNHOLMN�YDQ�GH�GRRUODWHQGKHLG�YDQ�GH�ELQQHQEHNOHGLQJ�HQ�GH�YHUKDQJOLMQVWURRPW�KHW�ZDWHU�DDQ�GH�ELQQHQ]LMGH�XLW�GH�GLMN�,QGLHQ�ZDWHU�GRRU�GH�GLMN�VWURRPW�NXQQHQ�GRRU�XLWUHGHQG�ZDWHU�ORVVH�NRUUHOV�XLW�KHW�WDOXGZRUGHQ�PHHJHYRHUG��� 'RRU�GH�VWURPLQJ�GRRU�GH�GLMN�NXQQHQ�JURQGVSDQQLQJHQ�GXVGDQLJ�NOHLQ�ZRUGHQ�GDW�HHQDIVFKXLYLQJ�SODDWV�YLQGW���� $OV�GH�ELQQHQEHNOHGLQJ�VOHFKW�GRRUODWHQG�LV�NXQQHQ�GH�ZDWHUVSDQQLQJHQ�RQGHU�GH�EHNOHGLQJ]R�KRRJ�ZRUGHQ�GDW�GH�EHNOHGLQJ�YDQ�GH�GLMN�ZRUGW�DIJHGUXNW�RI�HHQ�DIVFKXLYLQJ�SODDWV�YLQGW�� %LM�KHW�HHQ�YROGRHQGH�KRJH�IUHDWLVFKH�OLMQ�YLQGW�HHQ�DDQKRXGHQG�SURFHV�SODDWV�YDQDIVFKXLYLQJHQ�HQ�HURVLH�YDQ�ORVVH�RI�JURHSMHV�JURQGNRUUHOV��'LW�SURFHV�JDDW�GRRU�WRWGDW�GHNUXLQ�LV�RQGHUPLMQG�HQ�ODJHU�ZRUGW�GDQ�GH�EXLWHQZDWHUVWDQG�RI�HHQ�HYHQZLFKWVVLWXDWLH�ZRUGWEHUHLNW�� +HW�ZDWHU�VWURRPW�QX�RYHU�GH�GLMN��(URVLH�GRRU�RYHUVODJ�]RUJW�YRRU�YHUGHUH�VFKDGH��'HZDWHUNHUHQGH�IXQFWLH�YDQ�GH�GLMN�LV�YHUGZHQHQ��(U�WUHHGW�EUHVJURHL�RS�
'H�HHUVWH�WZHH�IDVHQ�ZRUGHQ�WLMGHQV�KRRJZDWHU�ZDDUJHQRPHQ��9DQ�ODWHUH�VWDGLXPV�]LMQ�JHHQSUDNWLMNYRRUEHHOGHQ�EHNHQG��:HO�]LMQ�GDPPHQ�GRRUJHEURNHQ�DOV�JHYROJ�YDQ�PLFURLQVWDELOLWHLW�
9HUOLHV�YDQ�PLFURVWDELOLWHLW�WUHHGW�RS�ZDQQHHU�HU�YROGRHQGH�ZDWHU�LQ�GH�GLMN�NDQ�VWURPHQ��'LW�EHWHNHQWGDW�GH�EXLWHQEHNOHGLQJ HQ�KHW�NHUQPDWHULDDO YROGRHQGH�GRRUODWHQG�HQ�GH�GLMN�VPDO�PRHWHQ�]LMQ��%LMHHQ�VOHFKW�GRRUODWHQGH�EXLWHQEHNOHGLQJ�NDQ�ZDWHU�VOHFKWV�PRHL]DDP�GH�GLMN�LQVWURPHQ�HQ�VWLMJW�GHIUHDWLVFKH�OLMQ�LQ�GH�GLMN�KHHO�ODQJ]DDP��2RN�LQ�KHW�JHYDO�GDW�GH�EXLWHQEHNOHGLQJ�JRHG�GRRUODWHQG�LV�HQGH�NHUQ�VOHFKW�GRRUODWHQG�]DO�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�RQYROGRHQGH�VWLMJHQ�RP�PLFURLQVWDELOLWHLW�WHYHURRU]DNHQ�
'H�GRRUODWHQGKHLG�YDQ�GH�ELQQHQEHNOHGLQJ LV�YDQ�EHODQJ�YRRU�GH�YRUP�YDQ�PLFURLQVWDELOLWHLW��%LM�HHQKRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�HQ�HHQ�VOHFKW�GRRUODWHQGH�ELQQHQEHNOHGLQJ�]DO�GH�WRSODDJ�YDQ�GH�GLMNZRUGHQ�DIJHGUXNW�RI�DIVFKXLYHQ��%LM�HHQ�JRHG�GRRUODWHQGH�ELQQHQEHNOHGLQJ�ZRUGHQ�LQGLYLGXHOH�RIJURHSMH�NRUUHOV�XLW�KHW�WDOXG�JHOLFKW�RI�YLQGW�HHQ�DIVFKXLYLQJ�SODDWV�
'H�KHOOLQJ�YDQ�KHW�ELQQHQWDOXG HQ�GH�VWDDW�YDQ�GH�ELQQHQEHNOHGLQJ�]LMQ�YDQ�EHODQJ�YRRU�KHW�XLWWUHGHQYDQ�ORVVH�NRUUHOV�HQ�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ��(HQ�JRHGH�JUDVPDW�JHHIW�H[WUD�VWHUNWH�DDQ�KHWWDOXG�HQ�XLW�HHQ�IODXZ�WDOXG�WUHGHQ�PLQGHU�VQHO�ORVVH�NRUUHOV�GDQ�XLW�HHQ�VWHLO�WDOXG�
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1DWXXUOLMN�LV�GH�GXXU�YDQ�GH�KRRJZDWHUJROI YDQ�JURRW�EHODQJ��+RH�ODQJHU�KHW�KRRJZDWHU�DDQKRXGW�KRHKRJHU�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�NRPW�WH�OLJJHQ�HQ�KRH�JURWHU�GH�NDQV�GDW�GH�WRSODDJ�RI�NRUUHOV�XLW�GHGLMN�ZRUGHQ�JHOLFKW�
:DQQHHU�HU�YRRU]LHQLQJHQ�LQ�GH�GLMN�]LMQ�JHWURIIHQ��]RDOV�HHQ�GUDLQ�LQ�GH�WHHQ�YDQ�GH�GLMN��NXQQHQ�HUQLHW�YROGRHQGH�ZDWHUVSDQQLQJHQ�LQ�GH�GLMN�ZRUGHQ�RSJHERXZG�ZDDUGRRU�PLFURLQVWDELOLWHLW�QLHW�]DORSWUHGHQ��(HQ�RYHUJDQJVWDOXG RI�HHQ�ELQQHQEHUP KHEEHQ�HYHQHHQV��HHQ�QHJDWLHI�HIIHFW�RS�KHW�IDOHQYDQ�HHQ�GLMN�GRRU�PLFURLQVWDELOLWHLW�
2YHU�GH�GXXU�YDQ�SULPDLU�EH]ZLMNHQ�WRW�DDQ�EUHVJURHL�NDQ�QLHW�PHHU�ZRUGHQ�JH]HJG�GDQ�GDW�LQ1HGHUODQG�QLHW�LV�ZDDUJHQRPHQ�GDW�PLFURLQVWDELOLWHLW�WRW�IDOHQ�YDQ�HHQ�ZDWHUNHULQJ�OHLGW�:DDUVFKLMQOLMN�LV�GLW�PHGH�KHW�JHYROJ�YDQ�GH�GXXU�YDQ�GH�KRRJZDWHUJROI���%LM�GDPPHQ�]LMQ�ZHOGRRUEUDNHQ�GRRU�VWLMJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�ZDDUJHQRPHQ��%LM�GDPPHQ�LV�VSUDNH�YDQ�HHQ]HHU�ODQJH�KRRJZDWHUJROI�HQ�HHQ�JURRW�ZDWHUVWDQGVYHUVFKLO�ZDDUGRRU��HU�JHQRHJ�WLMG�LV�YRRU�KHWRSERXZHQ�YDQ�JURWH�ZDWHUVSDQQLQJHQ�
(HQ�FRPELQDWLH�YDQ�PLFURLQVWDELOLWHLW�PHW�RYHUVODJ�NDQ�ELM�GLMNHQ�ZDDUVFKLMQOLMN�ZHO�WRW�IDOHQ�YDQ�HHQZDWHUNHULQJ�OHLGHQ��+HW�LV�GDQ�DFKWHUDI�JH]LHQ�PRHLOLMN�RP�GH�LQYORHG�YDQ�PLFURVWDELOLWHLW�LQ�KHWVFKDGHSURFHV�YDQ�GH�GLMN�WH�]LHQ��'H�YHUVFKLOOHQGH�IDVHQ�]RDOV�LQ�KRRIGVWXN���]LMQ�RPVFKUHYHQ��WUHGHQVQHOOHU�RS�GDQ�ELM�DOOHHQ�RYHUVODJ���� 0RJHOLMNKHGHQ�YRRU�KHW�EHVFKULMYHQ�YDQ�UHVWVWHUNWH�HQ�KHW�JHYHQ�YDQRYHUJDQJVNDQVHQ(U�WUHHGW�JHHQ�PLFURLQVWDELOLWHLW�RS�ELM�NOHLGLMNHQ��]DQGGLMNHQ�PHW�HHQ�ZHUNHQGH�GUDLQ�LQ�GHELQQHQWHHQ�YDQ�GH�GLMN��]DQGGLMNHQ�PHW�HHQ�KDUGH�EHNOHGLQJ��DVIDOW��VWHHQ]HWWLQJ�������HQ�]DQGGLMNHQPHW�HHQ�ELQQHQWDOXG�IODXZHU�GDQ������9RRU�GH�RYHULJH�]DQGGLMNHQ�GLHQW�UHNHQLQJ�WH�ZRUGHQ�JHKRXGHQPHW�PLFURLQVWDELOLWHLW��8LW�KHW�YRRUJDDQGH�NDQ�KHW�VWURRPGLDJUDP�]RDOV�JHJHYHQ�LQ�ILJXXU�����ZRUGHQDIJHOHLG��9DQ�HON�QLYHDX�XLW�GLW�VWURRPGLDJUDP�ZRUGW�JHNHNHQ�ZHONH�PRGHOOHQ�EHVFKLNEDDU�]LMQ�RP�GHRYHUJDQJVNDQV�YRRU�KHW�RSWUHGHQ�YDQ�KHW�EHWUHIIHQGH�PHFKDQLVPH�WH�EHSDOHQ�
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6WLMJHQ�IUHDWLVFKH�OLMQ

0LFURLQVWDELOLWHLW

.UXLQYHUODJLQJ
5HVWSURILHO�YROGRHQGH

MDQHH
(YHQZLFKWVIDFWRU�! ���YHLOLJKHLGVIDFWRUHQ�]LMQ��

(YHQZLFKWVIDFWRU�! ���YHLOLJKHLGVIDFWRUHQ�YROJHQV�ULFKWOLMQHQMDQHH

MDQHH

(URVLH�UHVWSURILHO
2YHUORRS���2YHUVODJ

%UHVJURHL *HHQ�EUHVJURHL*HHQ�EUHVJURHL

5HVWVWHUNWHPHFKDQLVPH

3ULPDLU�PHFKDQLVPH

)LJXXU���� 6WURRPGLDJUDP�PLFURLQVWDELOLWHLW�ELM�]DQGGLMNHQ�PHW�HHQ�GRRUODWHQGHEXLWHQEHNOHGLQJ��HHQ�ELQQHQWDOXG�VWHLOHU�GDQ�����HQ�]RQGHU�GUDLQ�LQ�GH�WHHQ�YDQ�KHWELQQHQWDOXG�
����� %HVWDDQGH�EHVFKRXZLQJHQ�HQ�PRGHOOHQ�RYHU�PLFURVWDELOLWHLW(HQ�EHVFKULMYLQJ�YDQ�GH�EHVWDDQGH�EHVFKRXZLQJHQ�HQ�PRGHOOHQ�RYHU�PLFURLQVWDELOLWHLW�LV�JHJHYHQ�LQKHW�UDSSRUW�0LFURVWDELOLWHLW��RYHU]LFKW�HQ�PRGHOOHULQJ�>*'�������@��'H�PRGHOOHQ�GLH�LQ�GH�YROJHQGHOLWHUDWXXU�]LMQ�EHVFKUHYHQ�ZRUGHQ�EHGLVFXVVLHHUG�
x /HLGUDDG�YRRU�KHW�RQWZHUSHQ�YDQ�ULYLHUGLMNHQ��GHHO���%RYHQULYLHUHQ��������HQ�GHHO��%HQHGHQULYLHUHQ��������x ,QIOXHQFH�RI�VHHSDJH�RQ�VWDELOLW\�RI�VDQG\�VORSHV��*HRWHFKQLFDO�-RXUQDO��%H]XLMHQ�HQ�YDQ�5KHH�DXJXVWXV������x /HLGUDDG�WRHWVHQ�RS�YHLOLJKHLG��JURHQH�YHUVLH�������x /HLGUDDG�WRHWVHQ�RS�YHLOLJKHLG�������x 'LVFXVVLHQRWD�PLFURVWDELOLWHLW�NOHLGHNNLQJ�RS�]DQG�������x /HLGUDDG�]HH�HQ�PHHUGLMNHQ�������x 7HFKQLVFK�UDSSRUW�ZDWHUNHUHQGH�FRQVWUXFWLHV�������
,Q�DOOH�PRGHOOHQ�ZRUGHQ�HYHQZLFKWVVLWXDWLHV�EHVFKUHYHQ��'DW�ZLO�]HJJHQ�GDW�JHJHYHQ�HHQ�EHSDDOGHJURQGVRRUW�HQ�ELQQHQWDOXG�ZHO�RI�JHHQ�PLFURVWDELOLWHLW�RSWUHHGW�ELM�HHQ�EHSDDOGH�VWURPLQJVGUXN�HQ���RIZDWHUVSDQQLQJVRSERXZ��EHSDDOGH�ZDWHUVWDQG�LQ�GH�GLMN�RI�WRWDDO�YHU]DGLJG��
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3&�ULQJ,Q�KHW�SURJUDPPD�3&�ULQJ�ZRUGW�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�PLFUR�LQ�VWDELOLWHLW�
����� .ZHO�HQ�OLJJLQJ�YDQ�IUHDWLVFKH�OLMQ'H�NZHO�HQ�GH�OLJJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�NDQ�PHW�VWDWLRQDLUHJURQGZDWHUVWURPLQJVPRGHOOHQ�ZRUGHQ�EHUHNHQG�(HQ�YRRUEHHOG�YDQ�HHQ�VWDWLRQDLUJURQGZDWHUVWURPLQJVSURJUDPPD�LV�KHW�TXDVL��'�PRGHO�0VHHS��0HW�GLW�PRGHO�NDQ�GH�IUHDWLVFKH�OLMQZRUGHQ�EHUHNHQG�YRRU�GH�RSJHJHYHQ�UDQGYRRUZDDUGHQ�HQ�LQWHUQH�K\GUDXOLVFKH�ZHHUVWDQG�LQ�GH�GLMN�6WURPLQJ�LQ�GH�RQYHU]DGLJGH�]RQH�ERYHQ�GH�IUHDWLVFKH�OLMQ�ZRUGW�KLHUELM�YHUZDDUORRVG�'H�OLJJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�NDQ�RRN�ZRUGHQ�EHUHNHQG�PHW�WLMGVDIKDQNHOLMNH�PRGHOOHQ�]RDOVEHVFKUHYHQ�LQ�SDUDJUDDI������'H�OLJJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�LV�DIKDQNHOLMN�YDQ�GH�EXLWHQZDWHUVWDQG�
����� 2SWUHGHQ�SULPDLU�EH]ZLMNPHFKDQLVPH�PLFURLQVWDELOLWHLW��PHFKDQLVPH�$�LQJHEHXUWHQLVVHQERRP�8LW�GH�OLJJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�NDQ�PHW�EHKXOS�YDQ�GH�HYHQZLFKWVYHUJHOLMNLQJHQ�XLW�GH�LQSDUDJUDDI������ JHQRHPGH�VWXGLHV�ZRUGHQ�JHWRHWVW�RS�KHW�PRJHOLMN�RSWUHGHQ�YDQ�PLFURLQVWDELOLWHLW�
%LM�HHQ�]DQGGLMN�PHW�DIGHNNHQGH�NOHLODDJ�RS�KHW�ELQQHQWDOXG�x DIGUXNNHQ�YDQ�GH�NOHLODDJ�RS�KHW�ELQQHQWDOXG�GRRU�ZDWHUGUXN�RQGHU�GH�NOHLODDJx DIVFKXLYHQ�YDQ��HHQ�GHHO�YDQ��KHW�ELQQHQWDOXG�GRRU�ZDWHUGUXN�RQGHU�GH�NOHLODDJ����GLPHQVLRQDOHEHVFKRXZLQJ��RI�FRPELQDWLH�YDQ�DIGUXNNHQ�HQ�DIVFKXLYHQ�GRRU�ZDWHUGUXN�RQGHU�GH�NOHLODDJ���GLPHQVLRQDOH�EHVFKRXZLQJ�YRRU�DIVFKXLYHQ�
%LM�HHQ�]DQGGLMN�PHW�]DQGLJH�WRSODDJ�ERYHQ�ZDWHU�x DIVFKXLYHQ�ELM�VWURPLQJ�HYHQZLMGLJ�DDQ�KHW�WDOXG��RYHULJHQV�QLHW�ZDDUVFKLMQOLMN�GDW�GLW�W\SHVWURPLQJ�RSWUHHGW�x DIVFKXLYHQ�ELM�KRUL]RQWDDO�XLWWUHGHQG�JURQGZDWHUx XLWVSRHOHQ�ELM�KRUL]RQWDDO�XLWWUHGHQG�JURQGZDWHU%LM�HHQ�]DQGGLMN�PHW�]DQGLJH�WRSODDJ�RQGHU�ZDWHU�x DIVFKXLYLQJ�ELM�VWURPLQJ�ORRGUHFKW�RS�KHW�WDOXGx XLWVSRHOLQJ�ELM�VWURPLQJ�ORRGUHFKW�RS�KHW�WDOXG�
+LHURQGHU�ZRUGHQ�GH�HYHQZLFKWVYHUJHOLMNLQJHQ�YHUPHOG��9RRU�GH�DIOHLGLQJ�YDQ�GH�YHUJHOLMNLQJHQZRUGW�YHUZH]HQ�QDDU�GH�KLHUYRRU�JHQRHPGH�UDSSRUWHQ��2SJHPHUNW�ZRUGW�GDW�GHHYHQZLFKWVYHUJHOLMNLQJHQ�YRRUWNRPHQ�XLW�WKHRUHWLVFKH�EHVFKRXZLQJHQ��,Q�GH]H�WKHRUHWLVFKHEHVFKRXZLQJHQ�LV�GH�ZHUNHOLMNKHLG�VWHUN�JHVFKHPDWLVHHUG�HQ�LV�HYHQZLFKW�YDDN�VOHFKWV�DIKDQNHOLMNYDQ�HQNHOH�IDFWRUHQ��,Q�ZHUNHOLMNKHLG�]XOOHQ�PHHU�IDFWRUHQ�HHQ�URO�VSHOHQ�
'RRU�HHQ�YRRUEHHOG�ZRUGW�HHQ�LQGLFDWLH�JHJHYHQ�YDQ�GH�NDQV�YDQ�YRRUNRPHQ��+HW�YRRUEHHOG�EHWUHIWHHQ�]DQGGLMN�PHW�HHQ���P�GLNNH�WRSODDJ�YDQ�NOHL��HHQ�WDOXG�YDQ�����HQ�HHQ�NUXLQKRRJWH�YDQ�09�����P�'H]H�JHRPHWULH�LV�PHW�GH�JURQGHLJHQVFKDSSHQ�LQ�RQGHUVWDDQGH�ILJXXU�JHJHYHQ��'H�YHLOLJKHLGVIDFWRUHQ]LMQ�LQ�DOOH�EHUHNHQLQJHQ�RS���JHVWHOG�
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7DOXG����

'[
7RSODDJ�NOHLG� ���PI ����F� ���N1

'K

)LJXXU���� XLWJDQJVSXQWHQ�YRRUEHHOGEHUHNHQLQJ�PLFURVWDELOLWHLW
]DQGGLMN�PHW�DIGHNNHQGH�NOHLODDJ�RS�KHW�ELQQHQWDOXG��DIGUXNNHQ�YDQ�GH�NOHLODDJ�GRRU�ZDWHUGUXN�RQGHUGH�NOHLODDJ

[J[K[GJ[GJFG
P
ZGQPP

J
P
J

PF ''�'t'�'� UIUU JUDJJJ IDJUDJUJ �VLQ���WDQVLQFRV�
WDQ �����

ZDDULQ�UJ VRRUWHOLMN�JHZLFKW�JURQG
UZ VRRUWHOLMN�JHZLFKW�ZDWHUJ YHUVQHOOLQJ�]ZDDUWHNUDFKWG GLNWH�WRSODDJF FRKHVLHI KRHN�YDQ�LQZHQGLJH�ZULMYLQJ�YDQ�GH�WRSODDJJ YHLOLJKHLGVIDFWRUHQD KHOOLQJVKRHN�WDOXGK KRRJWH�IUHDWLVFKH�OLMQ'K VWLMJKRRJWHYHUVFKLO�RYHU�GH�WRSODD J'[ OHQJWH�YDQ�KHW�VWXNMH�EHNOHGLQJ�ZDDUPHH�ZRUGW�JHUHNHQG
'RRU�'[�WH�YDULsUHQ�NDQ�ZRUGHQ�JH]RFKW�QDDU�GH�PLQLPDOH�VWLMJKRRJWH�WHU�SODDWVH�YDQ�KHW�ELQQHQWDOXGZDDUELM�RSGUXNNHQ�YDQ�KHW�ELQQHQWDOXG�SODDWV�YLQGW��2SGUXNNHQ�LV�DIKDQNHOLMN�YDQ�GH�HLJHQVFKDSSHQHQ�GLNWH�YDQ�GH�WRSODDJ�HQ�GH�KHOOLQJ�YDQ�KHW�ELQQHQWDOXG��%LM�HHQ�KHOOLQJ�YDQ������HHQ� I YDQ����qUHVSHFWLHYHOLMN�HHQ�F�YDQ���N1�YDQ�GH�WRSODDJ�LV�KHW�PD[LPDOH�VWLMJKRRJWHYHUVFKLO�RYHU�HHQ���P�GLNNHWRSODDJ��ZDDUELM�JHHQ�RSGUXNNHQ�SODDWV�YLQGW��FLUFD�����P�
]DQGGLMN�PHW�DIGHNNHQGH�NOHLODDJ�RS�KHW�ELQQHQWDOXG��DIVFKXLYHQ����GLPHQVLRQDDO��RI�FRPELQDWLH�YDQDIVFKXLYHQ�HQ�DIGUXNNHQ�YDQ�GH�NOHLODDJ����GLPHQVLRQDDO��GRRU�ZDWHUGUXN�RQGHU�GH�NOHLODDJ
���GLPHQVLRQDDO��

UJUDJJU P
ZGQJ G ]KFRV�t �����

�VHPL���GLPHQVLRQDDO��
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9RRU�GH�VHPL�WZHH�GLPHQVLRQDOH�EHQDGHULQJ�ZRUGW�QLHW�DDQ�KHW�HYHQZLFKW�YROGDDQ�DOV�KHWVWLMJKRRJWHYHUVFKLO�RYHU�GH�WRSODDJ�JURWHU�ZRUGW�GDQ�����P���%LM�GH�DDQJHQRPHQ�JHRPHWULH�HQHLJHQVFKDSSHQ�]RDOV�KLHUYRRU�]LMQ�YHUPHOG��
]DQGGLMN�PHW�]DQGLJH�WRSODDJ�ERYHQ�ZDWHU��DIVFKXLYHQ�ELM�KRUL]RQWDDO�XLWWUHGHQG�JURQGZDWHU

DUDU DUJJJM M
FRVFRV VLQWDQ JJ J
ZJ

JPGQ ���� ����t �����
1DDVW�EHWUHIIHQGH�YROXPHJHZLFKWHQ�LV�LQ�GH]H�HYHQZLFKWVEHVFKRXZLQJ�DOOHHQ�GH�KHOOLQJ�YDQ�KHWELQQHQWDOXG�YDQ�EHODQJ��,QGLHQ�KHW�WDOXG�IODXZHU�GDQ�������LV��ZRUGW�PLFURLQVWDELOLWHLW�ELM�HHQGLFKWKHLG�YDQ�GH�JURQG�YDQ������NJ�P � QLHW�YHUZDFKW�
]DQGGLMN�PHW�]DQGLJH�WRSODDJ�ERYHQ�ZDWHU��XLWVSRHOHQ�ELM�KRUL]RQWDDO�XLWWUHGHQG�JURQGZDWHU

ZPGQ
ZJ UJJJ UUD U ��� �dWDQ �����

(YHQZLFKW�ZRUGW�LQ�YHUJHOLMNLQJ�����EHSDDOG�GRRU�GH�GLFKWKHLG�YDQ�ZDWHU�HQ�JURQG�HQ�GH�KHOOLQJ�YDQKHW�ELQQHQWDOXG��%LM�HHQ�GLFKWKHLG�YDQ�GH�JURQG�YDQ������NJ�P � EHGUDDJW�GH�PLQLPDOH�WDOXGKHOOLQJZDDUELM�JHHQ�PLFURLQVWDELOLWHLW�RSWUHHGW��������
]DQGGLMN�PHW�]DQGLJH�WRSODDJ�RQGHU�ZDWHU��DIVFKXLYLQJ�ELM�VWURPLQJ�ORRGUHFKW�RS�KHW�WDOXG

��FRVFRV VLQ��WDQ LJJ J
ZJ

ZJPGQ ����� ����t DUDU DUUJJJM M �����
(YHQDOV�LQ�IRUPXOH�����HQ�����LV�LQ�HYHQZLFKWVYRRUZDDUGH�����DOOHHQ�GH�WDOXGKHOOLQJ�HQ�GH�GLFKWKHLGYDQ�KHW�ZDWHU�HQ�GH�WRSODDJ�YDQ�EHODQJ��%LM�HHQ�YROXPLHN�JHZLFKW�YDQ�GH�WRSODDJ�YDQ������NJ�P �EHGUDDJW�GH�PLQLPDOH�WDOXGKHOOLQJ�ZDDUELM�JHHQ�PLFURLQVWDELOLWHLW�RSWUHHGW�������
]DQGGLMN�PHW�]DQGLJH�WRSODDJ�RQGHU�ZDWHU��XLWVSRHOLQJ�ELM�VWURPLQJ�ORRGUHFKW�RS�KHW�WDOXG�

ZJ
ZPGQ LUU UJJJD M� ����tFRV �����
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1DDVW�GH�WDOXGKHOOLQJ�HQ�KHW�YROXPLHN�JHZLFKW�YDQ�GH�JURQG�HQ�KHW�ZDWHU�VSHHOW�RRN�KHW�YHUKDQJ��L�YDQ�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�HHQ�URO�ELM�HYHQZLFKWVYRRUZDDUGH� �������%LM�HHQ�YHUKDQJ�YDQ������PSHU�P�HQ�HHQ�YROXPLHN�JHZLFKW�YDQ�GH�JURQG�YDQ����N1�P ��LV�GH�PLQLPDOH�WDOXGKHOOLQJ�ZDDUELM�JHHQPLFURLQVWDELOLWHLW�RSWUHHGW��������%LM�HHQ�YHUKDQJ�YDQ�����EHGUDDJW�GH�PLQLPDOH�WDOXGKHOOLQJ������'HZHUNHOLMNH�YHUKDQJOLMQ�YROJW�XLW�VWURPLQJVEHUHNHQLQJHQ�
,Q�IRUPXOHV������ HQ������ ZRUGW�GH�FRKHVLH�YDQ�GH�DIGHNNHQGH�NOHLODDJ�JHEUXLNW��2RN�ZRUGW�JHEUXLNJHPDDNW�YDQ�GH�KRHN�YDQ�LQZHQGLJH�ZULMYLQJ�YDQ�NOHL��,Q�>*'�������@�ZRUGHQ�KLHUELM�WZHHRSPHUNLQJHQ�JHPDDNW�
x GH�NOHLODDJ�RS�KHW�ELQQHQWDOXG�]DO�GRRU�XLWGURJLQJ�RQGHUKHYLJ�]LMQ�DDQ�VWUXFWXXUYRUPLQJ��'H�NOHLYDOW�GDQ�LQ�NOHLQHUH�EURNMHV�XLWHHQ��+LHUGRRU�NXQQHQ�GH�HLJHQVFKDSSHQ�YDQ�GH�NOHL�YHUDQGHUHQ�9RRU�GH�GRRUODWHQGKHLG�YDQ�JHVWUXFWXUHHUGH�NOHL�LV�GLW�HYLGHQW��9RRU�GH�ZULMYLQJVHLJHQVFKDSSHQ�LVGLW�QRRLW�JRHG�RQGHU]RFKW�x GH�FRKHVLH�ZRUGW�LQ�GH�IRUPXOHV� ����� HQ������ RS�YHUVFKLOOHQGH�PDQLHUHQ�JHEUXLNW��7HQ�HHUVWH�DOVZULMYLQJVHLJHQVFKDS�YDQ�GH�NOHL��7HQ�WZHHGH�ZRUGW�GH�WUHNVWHUNWH�YDQ�NOHL�JHOLMN�JHVWHOG�DDQ�GHFRKHVLH��7HQVORWWH�ZRUGW�YRRU�GH�ZULMYLQJ�RS�KHW�VFKHLGLQJVYODN�WXVVHQ�NOHL�HQ�]DQG�GHZULMYLQJVHLJHQVFKDSSHQ�YDQ�NOHL�JHEUXLNW��'H]H�DDQQDPHQ�]RXGHQ�JHYHULILHHUG�PRHWHQ�ZRUGHQ�
=RDOV�RSJHPHUNW�]LMQ�LQ�1HGHUODQG�VOHFKWV�HQNHOH�YRRUEHHOGHQ�EHNHQG�ZDDUELM�PLFURLQVWDELOLWHLW�LVRSJHWUHGHQ��'LW�KHHIW�QRRLW�WRW�NUXLQYHUODJLQJ�JHOHLG��9DQ�GDPPHQ��ZDDU�VSUDNH�LV�YDQ�HHQ�ODQJGXULJHRI�SHUPDQHQWH�KRRJZDWHUJROI��]LMQ�ZHO�NUXLQYHUODJLQJHQ�HQ�GRRUEUDNHQ�DOV�JHYROJ�YDQ�HHQKRRJZDWHUJROI�EHNHQG�
9RRU�GH�NDQV�RS�SULPDLU�EH]ZLMNHQ�GRRU�PLFURLQVWDELOLWHLW�EHWHNHQW�GLW�GDW�GH]H�]HHU�NOHLQ�LV�PDDU�QLHWYHUZDDUORRVEDDU��8LW�GH�YRRUEHHOGEHUHNHQLQJ�GLH�ELM�HONH�HYHQZLFKWVYRRUZDDUGH�LV�JHJHYHQ�YROJW�GDWPLFURVWDELOLWHLW�QLHW�VQHO�]DO�RSWUHGHQ��6OHFKWV�ELM�HHQ�VWHLO�ELQQHQWDOXG�HQ���RI�HHQ�JURRWVWLMJKRRJWHYHUYDO�RYHU�GH�WRSODDJ�ZRUGW�YHUZDFKW�GDW�PLFURLQVWDELOLWHLW�NDQ�RSWUHGHQ�
,Q�HHQ�DQGHUH�VWXGLH�NDQ�GH�NDQV�RS�SULPDLU�EH]ZLMNHQ�GRRU�HHQ�SUREDELOLVWLVFKH�EHQDGHULQJ�YDQ�GHHYHQZLFKWVPRGHOOHQ�QDXZNHXULJHU�ZRUGHQ�YDVWJHVWHOG��%RYHQGLHQ�NDQ�GH�PRJHOLMNKHLG�YDQ�HHQWLMGVDVSHFW�LQ�GH�HYHQZLFKWVEHVFKRXZLQJHQ�ZRUGHQ�RQGHU]RFKW�
����� .UXLQYHUODJLQJ%LM�HHQ�YROGRHQGH�KRJH�IUHDWLVFKH�OLMQ�YLQGW�HHQ�DDQKRXGHQG�SURFHV�SODDWV�YDQ�DIVFKXLYLQJHQ�HQHURVLH�YDQ�ORVVH�RI�JURHSMHV�JURQGNRUUHOV��'LW�SURFHV�JDDW�GRRU�WRWGDW�GH�NUXLQ�LV�RQGHUPLMQG�HQ�ODJHUZRUGW�GDQ�GH�EXLWHQZDWHUVWDQG�RI�HHQ�HYHQZLFKWVVLWXDWLH�ZRUGW�EHUHLNW��'H�VQHOKHLG�ZDDUPHH�GLWSURFHV�YHUORRSW�LV�QLHW�EHNHQG��(U�]LMQ�JHHQ�YRRUEHHOGHQ�XLW�1HGHUODQG�ZDDU�KHW�SURFHV�LV�RSJHWUHGHQ�:HO�]LMQ�HU�YRRUEHHOGHQ�YDQ�GRRUJHEURNHQ�VWXZ��RI�UHVHUYRLUGDPPHQ�
8LW�GH�OLJJLQJ�YDQ�GH�IUHDWLVFKH�OLMQ�NDQ�GH�SODDWV�YDQ�KHW�XLWWUHGHSXQW�ZRUGHQ�EHSDDOG��+LHUPHH�NDQHHQ�PLQLPDDO�GZDUVSURILHO�ZRUGHQ�DIJHOHLG�RS�EDVLV�YDQ�GH�KHOOLQJ�ZDDURQGHU�PDWHULDDO�HURGHHUW�HQZRUGW�DIJH]HW�HQ�ZDDURQGHU�KHW�WDOXG�ERYHQ�GH�IUHDWLVFKH�OLMQ�DIVFKXLIW���QDWXXUOLMN�WDOXG���2S�GH]HZLM]H�NDQ�ZRUGHQ�EHSDDOG�RI�GH�NUXLQKRRJWH�ELM�HHQ�EHSDDOGH�ZDWHUVWDQG�ZRUGW�DDQJHWDVW�HQ�RYHUVODJHQ�EUHVJURHL�RSWUHGHQ�
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)LJXXU������%HSDOLQJ�UHVWSURILHO
2P�HHQ�LQGUXN�WH�NULMJHQ�YDQ�GH�PRJHOLMNKHLG�YDQ�HHQ�NUXLQYHUODJLQJ�GRRU�PLFURLQVWDELOLWHLW�LV�LQRQGHUVWDDQGH�WDEHO�GH�EHQRGLJGH�KRRJWH�YDQ�GH�IUHDWLVFKH�OLMQ�JHJHYHQ�ZDDUELM�NUXLQYHUODJLQJRSWUHHGW�DOV�IXQFWLH�YDQ�GH�NUXLQEUHHGWH�HQ�KHOOLQJ�ZDDURQGHU�KHW�WDOXG�ZRUGW�DIJH]HW��(U�ZRUGW�YDQXLWJHJDDQ�GDW�KHW�NHUQPDWHULDDO�]LFK�RQGHU�HHQ�WDOXG�YDQ�����j������DI]HW��9RRU�KHW�ELQQHQWDOXG�LVXLWJHJDDQ�YDQ�HHQ�KHOOLQJ�YDQ�����

NUXLQEUHHGWH�GLMN� ���P NUXLQEUHHGWH� ���PKHOOLQJ�ZDDURQGHU�NHUQ�PDWHULDDO�ZRUGW�DIJH]HW KN ��P KN ��P KN ��P KN ��P KN ��P KN ��P��� ��� ��� ��� ��� ��� ������ ��� ��� ��� ��� ��� ������� ��� ��� ��� ��� ��� ���7DEHO���� 0LQLPDDO�EHQRGLJGH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�GLH�WRW�NUXLQYHUODJLQJ�NDQ�OHLGHQ
8LW�GH�WDEHO�YROJW�GDW�GH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�]HHU�KRRJ�PRHW�OLJJHQ�RP�NUXLQYHUODJLQJ�WHYHURRU]DNHQ��PHW�QDPH�ZDQQHHU�GH�NUXLQEUHHGWH�WRHQHHPW��(HQ�GHUJHOLMNH�KRJH�IUHDWLVFKH�OLMQ�LQ�GHGLMN�NDQ�DOOHHQ�RSWUHGHQ�DOV�GH�EXLWHQZDWHUVWDQG�KRRJ�LV�HQ�GH�KRRJZDWHUJROI�ODQJ�GXXUW��2QGHUGHUJHOLMNH�RPVWDQGLJKHGHQ�WUHHGW�ELMQD�DOWLMG�RYHUVODJ�RS��2YHUVODJ�]DO�LQ�GDW�JHYDO�VQHOOHU�WRW�HHQNUXLQYHUODJLQJ�HQ�GLMNGRRUEUDDN�OHLGHQ�GDQ�PLFURVWDELOLWHLW�
+HW�SURFHV�GDW�WRW�NUXLQYHUODJLQJ�OHLGW�LV�VWHUN�JHUHODWHHUG�DDQ�GH�KRRJZDWHUGXXU��%LM�GDPPHQ�LV�GHKRRJZDWHUGXXU�]R�ODQJ�GDW�KHW�KHOH�EH]ZLMNSURFHV�YDQ�HHQ�FRQVWUXFWLH�NDQ�RSWUHGHQ��%LM�GLMNHQ�LV�GHKRRJZDWHUGXXU�YHHO�NRUWHU��%RYHQGLHQ�LV�GH�YHUKRXGLQJ�WXVVHQ�GH�NUXLQKRRJWH�HQ�EUHHGWH�YHHO�JURWHUGDQ�ELM�GLMNHQ�ODQJV�ULYLHUHQ��.UXLQYHUODJLQJ�YDQ�ULYLHU���PHHU��HQ�]HHGLMNHQ�GRRU�PLFURLQVWDELOLWHLW�LV
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GDDURP�HHQ�]HOG]DDPKHLG��$OV�LQGLFDWLH�YRRU�RYHUJDQJVNDQVHQ�WXVVHQ�SULPDLU�EH]ZLMNHQ�HQ�HHQ�NUXLQYHUODJLQJ�]RQGHU�RYHUVODJ�ZRUGW�KHW�YROJHQGH�YRRUJHVWHOG�
x %LM�YROGRHQGH�UHVWSURILHO��3 ��x %LM�RQYROGRHQGH�UHVWSURILHO�3 ����
,Q�HHQ�YROJHQGH�IDVH�YDQ�KHW�RQGHU]RHN�NDQ�KHW�PLQLPDOH�SURILHO�]RQRGLJ�SUREDELOLVWLVFK�ZRUGHQEHQDGHUG�HQ�HYHQWXHHO�HHQ�WLMGDVSHFW�ZRUGHQ�PHHJHQRPHQ��%RYHQGLHQ�NDQ�ZRUGHQ�LQJHJDDQ�RS�GHUHODWLH�WXVVHQ�GH�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMN�HQ�KHW�RSWUHGHQ�YDQ�RYHUVODJ�
����� 2YHUVODJ���2YHUORRS,QGLHQ�QD�GH�NUXLQYHUODJLQJ�RYHUVODJ�HQ�RYHUORRS�RSWUHHGW�]DO�GLW�YHUGHUH�VFKDGH�DDQ�GH�GLMNDDQULFKWHQ�HQ�QD�YHUORRS�YDQ�WLMG�OHLGHQ�WRW�GLMNGRRUEUDDN�HQ�EUHVJURHL��2S�KHW�SURFHV�YDQ�RYHUVODJ�HQRYHUORRS�LV�LQ�KRRIGVWXN���LQJHJDDQ���� 2YHU]LFKW�HQ�FRQFOXVLHV2QGHU�PLFURLQVWDELOLWHLW�ZRUGW�HHQ�ORFDOH�LQVWDELOLWHLW�YDQ�KHW�ELQQHQWDOXG�RQGHU�LQYORHG�YDQZDWHUVWURPLQJ�HQ�ZDWHUGUXNNHQ�YDQXLW�GH�NHUQ�YDQ�GH�GLMN�YHUVWDDQ��'H]H�ORFDOH�LQVWDELOLWHLW�YDQ�KHWELQQHQWDOXG�NDQ�YHUYROJHQV�OHLGHQ�WRW�YHUYROJ�LQVWDELOLWHLWHQ�HQ�WHQVORWWH�WRW�YHUODJLQJ�YDQ�GH�NUXLQYDQ�GH�GLMN�HQ�DDQWDVWLQJ�YDQ�GH�ZDWHUNHUHQGH�IXQFWLH�
(LJHQOLMN�EHVWDDQ�HU�YRRU�PLFURLQVWDELOLWHLW���SULPDLUH�EH]ZLMNPHFKDQLVPHQ�PHW�GH]HOIGHYHUYROJPHFKDQLVPHQ��'RRUGDW���GH]HOIGH�IRXWHQERPHQ�QLHW�PHHU�LQ]LFKW�JHYHQ�LQ�KHW�IDDOWUDMHFWZRUGW�KLHU�VOHFKWV�ppQ�JHEHXUWHQLVVHQERRP�JHJHYHQ��9RRU�PHFKDQLVPH�$�]LMQ�HFKWHU���YDULDQWHQPRJHOLMN�
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*HHQ�PLFURLQVWDELOLWHLWPLFURLQVWDELOLWHLW

NUXLQYHUODJLQJ *HHQ�NUXLQYHUODJLQJ

*HHQ�RYHUVODJRYHUVODJ

*HHQ�HURVLH�UHVWSURILHO(URVLH�UHVWSURILHO

*HHQ�%UHVJURHL%UHVJURHL *HHQ�%UHVJURHL *HHQ�%UHVJURHL *HHQ�%UHVJURHL
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)LJXXU���� *HEHXUWHQLVVHQERRP�PLFURVWDELOLWHLW
,Q�1HGHUODQG�]LMQ�ZHLQLJ�SUDNWLMNJHYDOOHQ�YDQ�PLFURLQVWDELOLWHLW�LQ�GH�OLWHUDWXXU�EHVFKUHYHQ��5HGHQKLHUYRRU�LV�ZDDUVFKLMQOLMN�KHW�KRRIG]DNHOLMN�NOHLLJH�RSKRRJPDWHULDDO��%LM�NOHLGLMNHQ�WUHHGW�JHHQPLFURLQVWDELOLWHLW�RS��HQ�GH�UHODWLHI�NRUWH�GXXU�YDQ�KRRJZDWHU��'H�µQLHXZHUH¶�]DQGGLMNHQ�]LMQPLVVFKLHQ�JHYRHOLJHU�YRRU�PLFURLQVWDELOLWHLW��9HHO�UDPSHQ�PHW�GDPPHQ�]LMQ�HFKWHU�ZHO�YHURRU]DDNWGRRU�PLFURLQVWDELOLWHLW��'DPPHQ�]LMQ��L�W�W��GH�PHHVWH�GLMNHQ��RQWZRUSHQ�DOV�SHUPDQHQWH�ZDWHUNHULQJPHW�HHQ�JURWH�ZDWHUNHUHQGH�KRRJWH�
0HW�EHWUHNNLQJ�WRW�GH�YHUYROJPHFKDQLVPHQ�]LMQ�JHHQ�SUDNWLMNSURHYHQ�RI�H[SHULPHQWHQ�EHNHQG��2RN�LVHU�ZHLQLJ�RI�JHHQ�PRGHORQGHU]RHN�QDDU�PLFURVWDELOLWHLW�XLWJHYRHUG��9RRU�GH�OHLGUDDG�WRHWVHQ�RSYHLOLJKHLG�LV�HHQ�WKHRUHWLVFK�PRGHO�DIJHOHLG�
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PHFKDQLVPH� RSWUHGHQ�DIKDQNHOLMN�YDQ� 0RGHO 3UDNWLMN�VLWXDWLHV LQGLFDWLHRYHUJDQJVNDQV�$��SULPDLUPHFKDQLVPH ELQQHQWDOXGKHOOLQJ�HLJHQVFKDSSHQNHUQPDWHULDDO�HLJHQVFKDSSHQ�ELQQHQ��HQEXLWHQEHNOHGLQJ�GXXU�KRRJZDWHUJROI�HYW�ELQQHQEHUP�HYW�GUDLQ�LQ�ELQQHQWHHQ�

(YHQZLFKWVPRGHO�YRRU�HON�YDQGH���PRJHOLMNHSULPDLUHPHFKDQLVPHQ�
.ORRVWHUERVFK�,-VVHO����� R

%�NUXLQYHUODJLQJ HLJHQVFKDSSHQ�NHUQPDWHULDDOHLJHQVFKDSSHQKRRJZDWHUJROIEUHHGWH��KRRJWH�YDQ�GH�GLMN
(YHQZLFKWVPRGHO�YDQ�KHWUHVWSURILHO�

GDPPHQ ��±����� R
&��RYHUVODJ (LJHQVFKDSSHQKRRJZDWHUJROIHLJHQVFKDSSHQ�NHUQPDWHULDDO

%UHVJURHL�PRGHO9LVVHU�KRRJZDWHUYRRUVSHOOLQJVPRGHOOHQ
GDPPHQ ����±���� �

'��HURVLHUHVWSURILHO GXXU�KRRJZDWHUJROIHLJHQVFKDSSHQ�NHUQPDWHULDDO %UHVJURHLPRGHO9LVVHU GDPPHQ ����±���� �
� 0LFURLQVWDELOLWHLW�WUHHGW�DOOHHQ�ELM�]DQGGLMNHQ�RS�]RQGHU�WHHQGUDLQDJH�HQ�PHW�HHQ�GRRUODWHQGHEXLWHQEHNOHGLQJ� +HW�EHWUHIW�KLHU�WKHRUHWLVFKH�PRGHOOHQ� 0RGHO�LV�QRRLW�JHWHVW��JHYDOLGHHUG� $IKDQNHOLMN�YDQ�YHLOLJKHLGVIDFWRUHQ�HQ�HYHQZLFKWVIDFWRU� $IKDQNHOLMN�YDQ�UHVWSURILHO� ��EOLMNW�XLW�SUDNWLMNJHYDOOHQ���SURHIVLWXDWLHV��HHQ�JRHGH�VFKDWWLQJ�LV�PRJHOLMN�RS�EDVLV�YDQ�HUYDULQJHQ��RI�EHUHNHQLQJHQR�VFKDWWLQJ�RS�EDVLV�YDQ�DDQZLM]LQJHQ��ELMYRRUEHHOG�EHUHNHQLQJHQ���VFKDWWLQJ�]RQGHU�RQGHUERXZLQJ�7DEHO���� 2YHU]LFKWVWDEHO�PLFURVWDELOLWHLW
'H�NDQV�RS�EUHVJURHL�QD�RSWUHGHQ�YDQ�PHFKDQLVPH�$�EHGUDDJW� � �'&%3 ��  ����j�������(HQGRPLQDQWH�ELMGUDJH�DDQ�GH]H�UHVWVWHUNWHIDDONDQV�ZRUGW�JHJHYHQ�GRRU�PHFKDQLVPH�%��KHW�RSWUHGHQ�YDQNUXLQYHUODJLQJ��,QGLHQ� � �%3 NOHLQ�LV��LV�GH�UHVWVWHUNWHIDDONDQV�YHUZDDUORRVEDDU�NOHLQ��%LM�HHQ�KRJHRYHUJDQJVNDQV�YDQ�PHFKDQLVPH�%�LV�EUHVJURHL��QD�SULPDLU�EH]ZLMNHQ��QLHW�XLW�WH�VOXLWHQ��'H�GRPLQDQWHLQYORHG�YDQ�PHFKDQLVPH�%�EOLMNW�RRN�XLW�RQGHUVWDDQGH�ILJXUHQ�ZDDULQ�GH�ELMGUDJHQ�YDQ�GHYHUVFKLOOHQGH�PHFKDQLVPHQ�DDQ�GH�ERYHQ��HQ�RQGHUJUHQV�YDQ�GH�UHVWVWHUNWHIDDONDQV�LV�JHJHYHQ�
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)LJXXU���� %LMGUDJHQ�RYHUJDQJVNDQVHQ�YDQ�YHUVFKLOOHQGH�GHHOPHFKDQLVPHQ�DDQ�UHVWVWHUNWH�IDDONDQVPLFURLQVWDELOLWHLW
(HQ�FUXFLDOH�ELMGUDJH�DDQ�GH�UHVWVWHUNWHIDDONDQV�ZRUGW�GXV�JHJHYHQ�GRRU�PHFKDQLVPH�%��,QGLHQNUXLQYHUODJLQJ�GRRU�PLFURLQVWDELOLWHLW�RSWUHHGW��LV�HU�VSUDNH�YDQ�HHQ�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMNZDDUGRRU�GH�NDQV�RS�RYHUVODJ�HQ�HURVLH�YDQ�KHW�UHVWSURILHO�JURRW�ZRUGW���LV��9RRU�PHFKDQLVPH�%�]LMQJHHQ�JHYDOLGHHUGH�PRGHOOHQ�EHNHQG��,Q�HHQ�ODWHUH�IDVH�YDQ�KHW�UHVWVWHUNWH�SURMHFW�NDQ�HHQ�WKHRUHWLVFKPRGHO�ZRUGHQ�RQWZLNNHOG�RP�GH�UHVWVWHUNWHIDDONDQV�EHWHU�WH�NXQQHQ�LQVFKDWWHQ��+HW�EHODQJ�YDQ�GLWRQGHU]RHN�LV�DIKDQNHOLMN�YDQ�GH�NDQV�RS�SULPDLU�EH]ZLMNHQ�
0LFURLQVWDELOLWHLW�ZRUGW�QLHW�PHHJHQRPHQ�LQ�3&�5LQJ��'RRUGDW�PLFURLQVWDELOLWHLW�ZHLQLJ�YRRUNRPW��LVZHLQLJ�RQGHU]RHN�QDDU�GLW�PHFKDQLVPH�YHUULFKW��=HOIV�PRGHOOHQ�PHW�EHWUHNNLQJ�WRW�KHW�SULPDLUHEH]ZLMNPHFKDQLVPH�]LMQ�QLHW�JHYDOLGHHUG��2YHU�GH�UHVWVWHUNWHIDDONDQV�QD�EH]ZLMNHQ�GRRUPLFURLQVWDELOLWHLW�LV�GDDURP�ZHLQLJ�WH�]HJJHQ��9HUZDFKW�ZRUGW�GDW�GH�NDQV�RS�SULPDLU�EH]ZLMNHQGXVGDQLJ�NOHLQ�LV�GDW�]HOIV�PHW�HHQ�UHODWLHI�JURWH�UHVWVWHUNWHIDDONDQV�GH�WRWDOH�IDDONDQV�NOHLQ�EOLMIW�2QGHU]RHN�QD�GH�NDQV�RS�SULPDLU�EH]ZLMNHQ�LV�HFKWHU�QRRG]DNHOLMN�RP�DDQ�WH�WRQHQ�GDWPLFURLQVWDELOLWHLW�YDQ�RQGHUJHVFKLNW�EHODQJ�LV��'LW�RQGHU]RHN�NDQ�EHVWDDQ�XLW�HHQ�YDOLGDWLH�YDQ�GHEHVWDDQGH�WKHRUHWLVFKH�PRGHOOHQ�HQ�HHQ�RQGHU]RHN�QDDU�GH�RPVWDQGLJKHGHQ�GDW�PLFURLQVWDELOLWHLW�LQ�GHSUDNWLMN�HHQ�URO�VSHHOW��ELMYRRUEHHOG�GXXU�YDQ�KRRJ�ZDWHU��
,QGLHQ�RYHUVODJ�GRRU�HHQ�VWLMJLQJ�YDQ�GH�EXLWHQZDWHUVWDQG�RSWUHHGW�QDGDW�KHW�SULPDLUH�PHFKDQLVPHPLFURLQVWDELOLWHLW�LV�RSJHWUHGHQ��GRHW�]LFK�GH]HOIGH�VLWXDWLH�YRRU�DOV�ELM�KHW�RYHUVODJ�RI�RYHUORRS
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%LM�GH�YHUJHOLMNLQJ�WXVVHQ�HHQ��VWXZ�GDP�HQ�HHQ�1HGHUODQGVH�GLMN�PRHW�UHNHQLQJ�ZRUGHQ�JHKRXGHQPHW�KHW�IHLW�GDW�GH�NHUHQGH�KRRJWH�ELM�GDPPHQ�YDDN�YHOH�PDOHQ�JURWHU�LV�GDQ�ELM�ULYLHU���PHHU�HQ]HHGLMNHQ��'DDUQDDVW�LV�GH�GXXU�YDQ�GH�KRRJZDWHUJROI�ELM�VWXZ��HQ�UHVHUYRLUGDPPHQ�YDDN�ODQJHU�GDQELM�GLMNHQ��2YHULJHQV�GLHQW�DIJHYUDDJG�WH�ZRUGHQ�LQ�KRHYHUUH�YHHO�GDPGRRUEUDNHQ�GLH�ZRUGHQWRHJHVFKUHYHQ�DDQ�SLSLQJ�QLHW�KHW�JHYROJ�]LMQ�YDQ�PLFURLQVWDELOLWHLW��%LM�KHW�IDOHQ�YDQ�VWXZGDPPHQZRUGW�SLSLQJ�JHGHILQLHHUG�DOV�HHQ�ZDWHUVWURRP�GRRU�GH�GLMN�GLH�JURQGGHHOWMHV�PHHYRHUW�GRRURQEHVFKHUPGH�XLWJDQJHQ��2QGHUZLMO�ZRUGHQ�SLSHV�RI�NDQDOHQ�GRRU�GH�IXQGHULQJ�RI�GDP�RQWZLNNHOG�,QGLHQ�NZHO�GRRU�GH�GDP�SODDWV�YLQGW�VSUHHNW�PHQ�ELM�GLMNHQ�YDQ�PLFURVWDELOLWHLW��LQ�SODDWV�YDQSLSLQJ����� 0HFKDQLVPHQEHVFKULMYLQJ�SLSLQJ3LSLQJ�LV�KHW�YHUVFKLMQVHO�ZDDUELM�KROOH�UXLPWHQ�RQGHU�HHQ�GLMN�RI�NXQVWZHUN�RQWVWDDQ�WHQ�JHYROJH�YDQHHQ�NZHOVWURRP�ZDDUELM�JURQGGHHOWMHV�ZRUGHQ�PHHJHYRHUG�
(HQ�W\SLVFKH�GLMN�ZDDUELM�SLSLQJ�NDQ�RSWUHGHQ��LV�HHQ�NOHL��RI�]DQGGLMN�RS�HHQ�UHODWLHI�GXQ�SDNNHWVDPHQGUXNEDUH�ODJHQ�RS�HHQ�]DQGODDJ��'H�]DQGODDJ�VWDDW�LQ�FRQWDFW�PHW�HHQ�ZDWHUUHVHUYRLU��]HH�ULYLHU��ZDWHUJDQJ�HWF��:DQQHHU�GH�ZDWHUVWDQG�LQ�GH�ULYLHU�WRHQHHPW��QHPHQ�RRN�GH�ZDWHUVSDQQLQJHQ�LQGH�]DQGODDJ�WRH��$OV�GH]H�ZDWHUVSDQQLQJHQ�DDQ�GH�ELQQHQ]LMGH�YDQ�GH�GLMN�JURWHU�]LMQ�GDQ�KHW�JHZLFKWYDQ�GH�DIGHNNHQGH�ODDJ��]DO�GH]H�JDDQ�RSGULMYHQ��'RRU�KHW�RSGULMYHQ�NXQQHQ�VFKHXUWMHV�RI�JDWHQ�LQ�GHDIGHNNHQGH�ODDJ�RQWVWDDQ�ZDDUGRRUKHHQ�ZDWHU�QDDU�KHW�RSSHUYODN�NDQ�VWURPHQ��(U�RQWVWDDW�HHQ�ZHO��,Q
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VORWHQ�]LHW�PHQ�KHW�ZDWHU�HHUVW�YHUWURHEHOHQ�HQ�EHZHJHQ�]DQGGHHOWMHV�YHUWLFDDO�RS�HQ�QHHU�ZDDUQD�HHQZHO�RQWVWDDW��'RRU�HURVLH�YDQ�GH�ZHO�RQWVWDDW�HHQ�NDQDDO�WXVVHQ�GH�]DQGODDJ�HQ�KHW�PDDLYHOG��7HONHQVZRUGW�GH�ZHJ�YDQ�GH�PLQVWH�ZHHUVWDQG�JHYROJG��+HW�JHsURGHHUGH�PDWHULDDO�XLW�GH�SLSH�ZRUGW�URQGRPGH�XLWVWURRPRSHQLQJ�DIJH]HW��'RRU�GH�XLW�GH�]DQGODDJ�RSWUHGHQGH�NZHO�ZRUGHQ�]DQGGHHOWMHV�YDQXLWGH]H�ODDJ�QDDU�KHW�RSSHUYODN�JHWUDQVIRUPHHUG��+HW�RSEDUVWNDQDDO�ZRUGW�RSJHYXOG�PHW�]DQG�GDW�]LFK�LQJHIOXwGLVHHUGH�WRHVWDQG�EHYLQGW��(U�]LMQ�QX�WZHH�PRJHOLMNKHGHQ��7HQ�HHUVWH�NDQ�GH�VWURRPVQHOKHLGGRRU�GH�YHUKRRJGH�ZHHUVWDQG�LQ�KHW�RSEDUVWNDQDDO�]RGDQLJ�DIQHPHQ�GDW�KHW�HURVLHSURFHV�VWRSW��(URQWVWDDW�HHQ�ZHO�GLH�µVFKRRQ¶�ZDWHU�OHYHUW��(HQ�WZHHGH�PRJHOLMNKHLG�LV�GDW�HHQ�]DQGPHHYRHUHQGH�ZHORQWVWDDW��=DQG�VWURRPW�GRRU�GH�ZHO�YDQXLW�GH�]DQGODDJ�QDDU�KHW�PDDLYHOG��(U�RQWVWDDQ�HURVLHNDQDDOWMHVRQGHU�GH�GLMN��%HLGH�SURFHVVHQ�]LMQ�YHHOYXOGLJ�JHVLJQDOHHUG�WLMGHQV�GH�KRRJZDWHUV�YDQ������HQ������0DDWUHJHOHQ�]LMQ�GDDUQD�JHQRPHQ�RP�YHUGHUH�SLSLQJ�PHFKDQLVPHQ�WH�YRRUNRPHQ�,QGLHQ�JHHQ�PDDWUHJHOHQ�ZRUGHQ�JHQRPHQ�ZRUGW�GH�ZHO�JURWHU�HQ�]XOOHQ�PHHU�ZHOOHQ�RQWVWDDQ�%LM�YROGRHQGH�JURRW�YHUYDO�RYHU�GH�NHULQJ�]XOOHQ�RRN�GH�HURVLHNDQDDOWMHV�EOLMYHQ�JURHLHQ��'H�YRUP�YDQGH�HURVLHNDQDDOWMHV�RI�SLSHQ�GLH�]LMQ�ZDDUJHQRPHQ�LQ�GH�'HOWDJRRW�SURHYHQ�]LMQ�KHHO�JULOOLJ��7HONHQVZRUGW�GH�ZHJ�YDQ�GH�PLQVWH�ZHHUVWDQG�JHYROJG��(U�RQWVWDDQ�VWHHGV�PHHU�SLSHQ��HU�YHUGZLMQHQ�SLSHQ�,Q�KHW�DOJHPHHQ�ZRUGHQ�]H�ZHO�VWHHGV�ODQJHU��1D�YHUORRS�YDQ�WLMG�NDQ�HHQ�]DQGPHHYRHUHQGH�ZHOVFKRRQ�ZDWHU�OHYHUHQ�GRRUGDW�KHW�]LMQ�HYHQZLFKWVOHQJWH�ELM�KHW�EHWUHIIHQGH�YHUYDO�EHUHLNW�RI�GH�SLSHGLFKW�]DQGW��(HQ�DQGHUH�PRJHOLMNKHLG�LV�GDW�GH�SLSH�DDQVOXLWLQJ�KHHIW�JHYRQGHQ�ELM�HHQ�DQGHUH�SLSH�%LM�YROGRHQGH�YHUYDO�JURHLHQ�GH�SLSHQ�QDDU�HONDDU�WRH��(U�RQWVWDDW�ppQ�SLSH�GLH�LQ�OHQJWH�EOLMIWWRHQHPHQ��2S�KHW�PRPHQW�GDW�GH�SLSH�KDOYHUZHJH�GH�ZHO�HQ�KHW�EXLWHQZDWHU�LV��LV�GH�JURHL�QLHW�PHHUWH�VWRSSHQ��(U�RQWVWDDW�HHQ�RSHQ�YHUELQGLQJ�WXVVHQ�KHW�EXLWHQZDWHU�HQ�GH�ZHO��$OV�JHYROJ�YDQ�KHWRQWVWDDQ�YDQ�GH]H�GRRUJDDQGH�YHUELQGLQJ�]DO�GH�SLSH�YHUGHU�HURGHUHQ�HQ�]XOOHQ�ZDDUVFKLMQOLMN�KROOHUXLPWHQ�RQGHU�GH�NHULQJ�RQWVWDDQ��1D�YHUORRS�YDQ�WLMG�VWRUWHQ�GH]H�UXLPWHQ�LQ�HQ�WUHHGW�YHU]DNNLQJ�YDQGH�NUXLQ�RS��,QGLHQ�GH�EXLWHQZDWHUVWDQG�QX�KRJHU�LV�GDQ�GH�NUXLQKRRJWH�WUHHGW�EUHVJURHL�RS�]RDOVRPVFKUHYHQ�ELM�KHW�RYHUORRSPHFKDQLVPH�
+HW�EHVFKUHYHQ�IDDOWUDMHFW�LV�WHUXJ�WH�YLQGHQ�LQ�HQNHOH�EHVFKULMYLQJHQ�YDQ�GLMNGRRUEUDNHQ��2YHU�GHGLMNGRRUEUDDN�ELM�7KROHQ�LQ������ZRUGW�LQ�KHW�WZHHGH�GHHO�YDQ�KHW�³%HNQRSW�SUDNWLVFK�OHHUERHN�GHU%XUJHUOLMNH�HQ�:DWHUERXZNXQGH´�GRRU�%)�3ODVVFKKDDUW�KHW�YROJHQGH�YHUPHOG�>&2:�������@�

µ2S����GHFHPEHU�WRHQ�HHQ�KHYLJH�VWRUP�ZRHGGH��LV�GRRU�ppQ�YDQ�GH�GLMNZDFKWHUV�YDQ�GH�1LHXZ�6WULMHQSROGHU�RS�KHW�HLODQG�7KROHQ�YODN�YRRU�HHQ�RHVWHUSXW�HHQ�XLW�GH�JURQG�RSZHOOHQGH�ZDWHUVWUDDOZDDUJHQRPHQ�GLH�LQ�RPYDQJ�YRRUWGXUHQG�WRHQDP��(U�YROJGH�GDDUQD�HHQ�ODQJ]DDP�LQ]LQNHQ�YDQ�GH�GLMN�ZHONH�RYHU�HHQ�OHQJWH�YDQ����PHWHU�SORWVHOLQJ�ZHJ]RQN��+HW�]HHZDWHU�VWURRPGH�PHW�GRQGHUHQG�JHZHOGGRRU�GH�SROGHU�ELQQHQ������¶
2YHU�GH�GLMNGRRUEUDDN�YDQ�GH�+HLGLMN�QDELM�1LHXZNX\N�ZRUGW�KHW�YROJHQGH�JHVFKUHYHQ�>&2:�����@�

µ2S����GHFHPEHU������LV�RPVWUHHNV������XXU�HHQ�ZHO�RQWGHNW�LQ�KHW�ELQQHQWDOXG��FLUFD����P�ERYHQ�GHWHHQ��YDQ�GH�+HLGLMN��'H�ZHO�JDI�HHQ�DDQ]LHQOLMNH�KRHYHHOKHLG�ZDWHU��2P�KHW�ZDWHU�DI�WH�YRHUHQ�LV�HHQJHXOWMH�JHJUDYHQ�QDDU�HHQ�VORRW��=RGUD�GH�EXUJHPHHVWHU�YDQ�1LHXZNX\N�YDQ�GH�VLWXDWLH�KRRUGH�EHYDO�KLMHHQ�EXLWHQEHUP�DDQ�WH�OHJJHQ��'H]H�PDDWUHJHO�EUDFKW�JHHQ�YHUDQGHULQJ�LQ�GH�KRHYHHOKHLG�XLWVWURPHQGZDWHU��'H�GLHSWH�YDQ�GH�ZHO�EHGURHJ�LQ�GH�ORRS�YDQ�GH�DYRQG���P��2QGDQNV�KHW�IHLW�GDW�GH�ZHO�VFKRRQZDWHU�JDI�PRHVW�GH�VORRW�DDQ�GH�WHHQ�LHGHUH�WZHH�XXU�ZRUGHQ�XLWJHGLHSW��,Q�GH�QDFKW�YDQ����RS���GHFHPEHU�RP���XXU�EUDFKW�GH�ZHO�YHHO�]DQG�QDDU�ERYHQ��GH�GLDPHWHU�ZDV�]R�JURRW�³DOV�HHQ�NDFKHOSLMS´�HQGH�GLHSWH�³]RGDQLJ�GDW�HHQ�ODQJH�IUDPER]HQVWUXLN�HU�JHKHHO�LQ�YHUZHHQ´��(QLJH�WLMG�ODWHU�ZDV�HU�VSUDNH�YDQHHQ�ZHO�PHW�HHQ�RSSHUYODNWH�³JHOLMN�DDQ�HHQ�WDIHO´�HQ�RP������YRQG�HHQ�DIVFKXLYLQJ�YDQ�KHW�ELQQHQWDOXG
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SODDWV��2PVWUHHNV������XXU�ZDV�GH�GRRUEUDDN�HHQ�IHLW�HQ�ELQQHQ�NRUWH�WLMG�ZDV�LQ�GH�GLMN�HHQ�JDW�RQWVWDDQPHW�HHQ�EUHHGWH�YDQ����P��'H�EUHHGWH�YDQ�KHW�JDW�LV�XLWJHJURHLG�WRW�����P�j�����P��GH�PD[LPDOH�GLHSWHYDQ�KHW�ZLHO�GDW�WHU�SODDWVH�YDQ�GH�VWURRPJHXO�LV�RQWVWDDQ����P��%HODQJULMN�RP�WH�ZHWHQ�LV�GDW�KHW�JHELHGEXLWHQGLMNV�NRUWH�WLMG�WHYRUHQ�ZDV�RQWJRQQHQ�ZDDUELM�VORWHQ�WRW�LQ�GH�EXLWHQWHHQ�YDQ�GH�GLMN�ZDUHQDDQJHOHJG��=RZHO�GH�GLMN�DOV�GH�RQGHUJURQG�ZDUHQ�]DQGLJ�¶
2YHU�GH�GLMNGRRUEUDDN�ELM�=DON�KHHIW�GKU�$��YDQ�GHU�/LQGHQ�YDQ�GHQ�+HXYHOO�YDQ�GH�3URYLQFLDOHZDWHUVWDDW�XLWJHEUHLG�YHUVODJ�JHGDDQ��(QNHOH�SDVVDJHV�ZRUGHQ�KLHURQGHU�YHUPHOG�

µ2S���MDQXDUL������ZHUG�RP�RPVWUHHNV�KDOI�DFKW�HHQ�NOHLQ�ZHOOHWMH�GRRU�GH�GLMNZDFKW�LQ�GH�EXXUW�YDQ�=DONRQWGHNW�GDW�VFKRRQ�ZDWHU�OHYHUGH��$DQ�GH�EXLWHQ]LMGH�YDQ�GH�GLMN�ZDV�KLHU�HHQ�GLHSH��VOHFKW�EHNOHGH�NRONDDQZH]LJ��2QGDQNV�KHW�IHLW�GDW�GH�ZHO�ZHLQLJ�YRRUVWHOGH�ZHUG�GRRU�HHQ�JH]HOVFKDS�YDQ�DPEWHQDUHQ�YDQZDWHUVWDDW�HQ�ZDWHUVFKDS�EHVORWHQ�GH�SOHN�PHW�JULQG�DI�WH�GHNNHQ��1DXZHOLMNV�KDG�KHW�JH]HOVFKDS�GH�SOHNYHUODWHQ�RI�GH�DFKWHUJHEOHYHQ�GLMNZDFKW�NZDP�DDQKROOHQ�PHW�GH�PHGHGHOLQJ�GDW�GH�GLMN�EH]ZHHN��7RHQKHW�JH]HOVFKDS�]LFK�RPGUDDLGH�]DJHQ�]LM�HHQ�PDQVKRJH�PRGGHUIRQWHLQ�RS�GH�SOHN�YDQ�GH�ZDDUJHQRPHQZHO�¶
(HQ�SLSLQJNDQDDO�ELM�HHQ�GDP�NDQ�JHPDNNHOLMN�RQWVWDDQ�ODQJV�HHQ�]HWWLQJVVVFKHXU��$OV�]LFK�HHQPDDOHHQ�ZHO�KHHIW�JHYRUPG�NDQ�HHQ�GRRUEUDDN�VQHO�RSWUHGHQ��ELMYRRUEHHOG�6WRFNWRQ�&UHHN�GDP�����XXU���HQ�7HWRQ�GDP���(U�]LMQ�RRN�YRRUEHHOGHQ�EHNHQG�ZDDU�HHQ�ZHO�QLHW�WRW�GRRUEUDDN�KHHIW�JHOHLGELMYRRUEHHOG�:LVWHU�GDP������
%LM�GRRUEUDNHQ�YDQ�GDPPHQ�GRRU�SLSLQJ�ZRUGW�RYHULJHQV�JHFRQVWDWHHUG�GDW�GH�KROOH�UXLPWHQ�QLHWLQVWRUWHQ�PDDU�GH�GDP�YDQDI�GH�WHHQ�LQ�GH�ULFKWLQJ�YDQ�GH�NUXLQ�DIVFKXLIW��,QGLHQ�HHQ�HHUVWHDIVFKXLYLQJ�LV�RSJHWUHGHQ�GXXUW�KHW�QLHW�ODQJ�RI�GH�GDP�LV�EH]ZHNHQ�
%LM�YHUWLFDOH�JURQGZDWHUVWURPLQJ�LQ�]DQGLJH�JURQG��ELMYRRUEHHOG�DFKWHU�HHQ�NZHOVFKHUP�DDQ�GHELQQHQ]LMGH�YDQ�HHQ�ZDWHUNHULQJ��VWHOW�]LFK�HHQ�YHUWLFDDO�YHUKDQJ�LQ�ZDDUGRRU�GH�HIIHFWLHYHVSDQQLQJHQ�LQ�GH�JURQG�DIQHPHQ��%LM�HHQ�VWHUNH�VWURPLQJ�NXQQHQ�GH�HIIHFWLHYH�VSDQQLQJHQ�]HOIV�WRWQXO�UHGXFHUHQ��'LW�PHFKDQLVPH�KHHW�KHDYH��,Q�GH]H�VWXGLH�ZRUGW�QLHW�YHUGHU�LQJHJDDQ�RS�KHWYHUVFKLMQVHO�KHDYH�

http://www.pswcrl.ars.usda.gov/wkshp/contents.pdf
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9HU]DNNLQJ�YDQ�GH�NUXLQ

VFKHXUYRUPLQJ

:HOYRUPLQJ

3LSH�YRUPLQJ

(URVLH�YDQ�GH�SLSH

'LMNGRRUEUDDN

'RRUJDDQGH�SLSH

)LJXXU���� 3LSLQJ
��� )DVHULQJ�HQ�GXXU�YDQ�GLMNGRRUEUDDN�GRRU�SLSLQJ,Q�KHW�WHFKQLVFK�UDSSRUW�=DQGPHHYRHUHQGH�ZHOOHQ�YDQ�GH�7HFKQLVFKH�$GYLHVFRPPLVVLH�YRRU�GH:DWHUNHULQJHQ�>7$:������@�ZRUGHQ�GH�YROJHQGH�IDVHQ�ELM�SLSLQJ�RQGHUVFKHLGHQ�
� RSGULMYHQ�DIGHNNHQGH�ODDJ�DDQ�GH�ELQQHQ]LMGH�YDQ�GH�GLMN�� RSEDUVWHQ�YDQ�GH�DIGHNNHQGH�ODDJ�HQ�KHW�RQWVWDDQ�YDQ�ZHOOHQ�� KHW�HURGHUHQ�YDQ�GH�]DQGODDJ�HQ�KHW�RQWVWDDQ�YDQ�GRRUJDDQGH�SLSHV�� NUXLQYHUODJLQJ�GRRU�KHW�LQVWRUWHQ�YDQ�KROOH�UXLPWHQ�� GLMNGRRUEUDDN�HQ�EUHVJURHL�
$QDO\VHV�YDQ�HHQ�GLMNGRRUEUDDN�YDQ�GH�'RQDX�LQ�6ORZDNLMH�>+XOO������@�JHYHQ�GH�YHUVFKLOOHQGH�IDVHQZHHU��'H�RQGHUJURQG�EHVWRQG�KLHU�XLW�JURINRUUHOLJH�ODJHQ��GRRUODWHQGKHLG��� �� WRW����� P�V�DIJHGHNWPHW�HHQ�NOHLODDJ��'H�YHUVFKLOOHQGH�RSHHQYROJHQGH�PHFKDQLVPHQ�NXQQHQ�RRN�ZRUGHQ�DIJHOHLG�XLW�GHEHVFKUHYHQ�GLMNGRRUEUDNHQ�GRRU�GH�&2:��'H�ODDWVWH�IDVHQ�]LMQ�RRN�RSJHWUHGHQ�ELM�GH�RYHUVWURPLQJYDQ�GH�7XVFKHQNODSSHQSROGHU�>*'�����@�
*HGXUHQGH�GH�KRRJZDWHUV�LQ������������������HQ������]LMQ�YHOH�ZHOOHQ��VFKRQH�HQ�]DQGPHHYRHUHQGH�ODQJV�GH�ULYLHUGLMNHQ�JHFRQVWDWHHUG��0DDWUHJHOHQ�]LMQ�JHQRPHQ�ZDDUGRRU�GRRUJDDQGH�NDQDDOWMHV�QLHW]LMQ�RQWVWDDQ��(U�LV�HQLJH�WLMG�QRGLJ�RP�YDQ�ZHO�WRW�SLSH�WH�NRPHQ�JH]LHQ�KHW�IHLW�GDW�WLMGHQV�GHERYHQJHQRHPGH�KRRJZDWHUV�JHQRHJ�WLMG�ZDV�RP�PDDWUHJHOHQ�WH�QHPHQ��%LM�GH�GLMNGRRUEUDDN�ELM�=DON]DW�HFKWHU�ZHLQLJ�WLMG�WXVVHQ�KHW�RQWGHNNHQ�YDQ�GH�ZHO�HQ�GH�GLMNGRRUEUDDN��%LM�GH�EHVFKULMYLQJ�YDQ�GHGLMNGRRUEUDDN�LQ�7KROHQ�ZRUGW�JHHQ�WLMGVGXXU�JHJHYHQ��:HOOHQ�RQWVWRQGHQ�GLNZLMOV�RS�SODDWVHQ�ZDDU
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DO�HHQ�YHUELQGLQJ�PHW�KHW�]DQG�DDQZH]LJ�ZDV��ELMYRRUEHHOG�ELM�SDDOWMHV��RI�PROVKRSHQ��(HQ�HHQPDDORSJHWUHGHQ�ZHO�NRPW�ELM�HHQ�YROJHQG�KRRJ�ZDWHU�YDDN�ZHHU�WHUXJ��=RZHO�ODQJV�ULYLHUGLMNHQ�DOV�ODQJV]HHGLMNHQ�ZRUGHQ�]DQGPHHYRHUHQGH�ZHOOHQ�DDQJHWURIIHQ�
%LM�NOHLQVFKDOLJH�SURHYHQ�EOHHN�GDW�LQGLHQ�HHQPDDO�HHQ�GRRUJDDQGH�SLSH�LV�JHYRUPG�YHUGHUH�HURVLH]HHU�VQHO�YHUORRSW��2RN�KHW�WLMGVEHVWHN�ZDDULQ�GH�RQWYDQJVWSXW�YDQ�GH�SHUVLQJ�LQ�GH7XVVFKHQNODSSHQSROGHU�YROVWURRPGH�QDGDW�HHQ�GRRUJDDQGH�SLSH�ZDV�RQWVWDDQ��GXLGW�RS�HHQ�VQHOOHHURVLH��(QNHOH�PLQXWHQ�QDGDW�GH�SXW�ZDV�YROJHVWURRPG�EH]ZHHN�GH�GLMN�
+HW�RSWUHGHQ�YDQ�SLSLQJ�LV�QDDVW�GH�VWLMJKRRJWH�LQ�KHW�GLHSH�]DQG�HQ�KHW�PDDLYHOGQLYHDX�DIKDQNHOLMNYDQ�GH�GLNWH�YDQ�]RZHO�KHW�DIGHNNHQGH�VODSSHODJHQ�±�DOV�KHW�GDDURQGHU�JHOHJHQ�]DQGSDNNHW��'DDUQDDVWVSHHOW�GH�DDQZH]LJKHLG�YDQ�WXVVHQ]DQGODDJMHV�HHQ�FUXFLDOH�URO��2RN�GH�EUHHGWH�YDQ�KHW�GLMNOLFKDDP�OHHV�DIVWDQG�WXVVHQ�LQ��HQ�XLWWUHGHSXQW��LV�YDQ�JURRW�EHODQJ�
+HW�HURVLHSURFHV�YDQ�GH�RQGHUOLJJHQGH�]DQGODDJ�LV�DIKDQNHOLMN�YDQ�GH�]DQGHLJHQVFKDSSHQ�]RDOV�GHNRUUHOYHUGHOLQJ��'DDUQDDVW�LV�QDWXXUOLMN�GH�GXXU�YDQ�GH�KRRJZDWHUJROI�YDQ�EHODQJ�
0DDWUHJHOHQ�RP�SLSLQJ�WH�YRRUNRPHQ�]LMQ�KHW�DDQOHJJHQ�YDQ�HHQ�ELQQHQEHUP�RI�KHW�SODDWVHQ�YDQ�HHQNZHOVFKHUP��1DGDW�HHQ�ZHO�LV�JHYRUPG�ZRUGHQ�YDDN�]DQG]DNNHQ�URQGRP�GH�ZHO�JHSODDWVW�]RGDW�GH]HVWRSW�PHW�ZDWHU�OHYHUHQ�HQ�YHUGHUH�VFKDGH�ZRUGW�YRRUNRPHQ�
%LMQD�HHQ�NZDUW�YDQ�KHW�IDOHQ�YDQ�GDPPHQ�ZRUGW�WRHJHVFKUHYHQ�DDQ�SLSLQJ��3LSLQJ�LV�GDDUELMJHGHILQLHHUG�DOV�KHW�YRUPHQ�YDQ�NDQDDOWMHV�]RZHO�RQGHU�GH�GLMN�DOV�RRN�GRRU�GH�GLMN�PLFURLQVWDELOLWHLW���+HW�IDDOWUDMHFW�ELM�GDPPHQ�ZRUGW�QLHW�DOWLMG�YRRUDIJHJDDQ�GRRU�RSGULMYHQ�HQZHOYRUPLQJ��9DDN�RQWVWDDQ�SLSLQJ�NDQDDOWMHV�GRRU�]HWWLQJVYHUVFKLOOHQ���� 0RJHOLMNKHGHQ�YRRU�KHW�EHVFKULMYHQ�YDQ�UHVWVWHUNWH
����� 3&�ULQJ+HW�SURJUDPPD�3&�ULQJ�JDDW�HUYDQ�XLW�GDW�EH]ZLMNHQ�YDQ�HHQ�GLMN�GRRU�SLSLQJ�RSWUHHGW�DOV�VSUDNH�LVYDQ�RSEDUVWHQ�HQ�SLSLQJ��5HVWVWHUNWH�EHVWDDW�XLW�GH�VWHUNWH�YDQ�GH�NHULQJ�QDGDW�HHQ�GRRUJDDQGH�SLSH�LVJHYRUPG�
����� RSEDUVWHQ��ZHO��HQ�VFKHXUYRUPLQJ'H�VLWXDWLH�YDQ�RSEDUVWHQ��ZHO��HQ�VFKHXUYRUPLQJ�NDQ�ZRUGHQ�EHSDDOG�PHW�HHQ�RSEDUVWPRGHO��'LW�LVHHQ�VLPSHOH�HYHQZLFKWVYHUJHOLMNLQJ�WXVVHQ�GH�RSZDDUWVH�NUDFKW�YDQ�KHW�ZDWHU�LQ�KHW�]DQGSDNNHW�HQ�GHQHHUZDDUWVH�NUDFKW�YDQ�KHW�HLJHQJHZLFKW�YDQ�GH�DIGHNNHQGH�ODDJ�JURQG��&RKHVLHYH�NUDFKWHQ�LQ�GHWRSODDJ�HQ�VSDQQLQJVVSUHLGLQJ�ZRUGHQ�PHHVWDO�QLHW�PHHJHQRPHQ�
:DQQHHU�GH�ZDWHUVSDQQLQJ�LQ�GH�]DQGODDJ�JURWHU�LV�GDQ�KHW�JHZLFKW�YDQ�GH�DIGHNNHQGH�ODDJ�GULMIW�GH]HRS��,Q�GH�RSGULMI]RQH�YRUPHQ�]LFK�GRRU�VFKHXUYRUPLQJ�NDQDOHQ�ZDDUGRRU�HHQ�ZHO�RQWVWDDW��+HWRQWVWDDQ�YDQ�VFKHXUHQ�QD�RSGULMYHQ�KDQJW�DI�YDQ�GH�HLJHQVFKDSSHQ�YDQ�GH�DIGHNNHQGH�ODDJ���,QFRKHVLHYH�JURQG�]XOOHQ�PLQGHU�VQHO�VFKHXUHQ�RQWVWDDQ�GDQ�LQ�QLHW�FRKHVLHYH�JURQG�
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'H�ZDWHUVSDQQLQJHQ�LQ�GH�]DQGODDJ�NXQQHQ�ZRUGHQ�EHSDDOG�PHW�HHQ�JURQGZDWHUVWURPLQJVPRGHO�]RDOV�:DWH[�HQ�0LFUR�IHP��:DWH[�LV�HHQ�DQDO\WLVFK�WLMGVDIKDQNHOLMN�PRGHO��0LFUR�IHP�LV�HHQQXPHULHN�PRGHO��ZDDULQ�WLMGDIKDQNHOLMNH�UDQGYRRUZDDUGHQ�NXQQHQ�ZRUGHQ�RSJHJHYHQ��%HLGHPRGHOOHQ�]LMQ�QLHW�VWDWLRQDLU�
+HW�RSWUHGHQ�YDQ�HHQ�ZHO�KRHIW�QLHW�GLUHFW�WRW�SLSLQJ�WH�OHLGHQ��'LW�ZRUGW�EHYHVWLJW�GRRU�KHW�IHLW�GDWWLMGHQV�GH�KRRJZDWHUV�YDQ������������������HQ������YHOH�VFKRQH�ZHOOHQ�]LMQ�DDQJHWURIIHQ��,Q�GH]HVWXGLH�ZRUGW�YHURQGHUVWHOG�GDW�ELM�HHQ�]DQGPHHYRHUHQGH�ZHO�LQ�WHJHQVWHOOLQJ�WRW�HHQ�VFKRQH�ZHO�HHQSLSH�ZRUGW�JHYRUPG��ZDDU�NRPW�KHW�]DQG�DQGHUV�YDQGDDQ��
,Q�RQGHUVWDDQGH�WDEHO�]LMQ�KHW�DDQWDO�ZHOOHQ�WLMGHQV�GH�KRRJZDWHUV�YDQ������HQ������DDQJHJHYHQ�2YHULJHQV�]LMQ�ZDDU�QRGLJ��QD�KHW�RSWUHGHQ�YDQ�GH�ZHOOHQ��PDDWUHJHOHQ�JHQRPHQ�ZDDUGRRU�SLSLQJ]LFK�QLHW�YHUGHU�NRQ�RQWZLNNHOHQ��*H]LHQ�KHW�IHLW�GDW�LQ�KHW�YHUOHGHQ�YHUVFKLOOHQGH�GLMNGRRUEUDNHQGRRU�SLSLQJ�]LMQ�RSJHWUHGHQ�KHEEHQ�GH]H�PDDWUHJHOHQ�KRRJVWZDDUVFKLMQOLMN�HQNHOH�GLMNGRRUEUDNHQYRRUNRPHQ��$OV�JHHQ��SHUPDQHQWH��PDDWUHJHOHQ�ZRUGHQ�JHQRPHQ�NRPW�HHQ�HHQPDDO�JHYRUPGH�ZHOHONH�KRRJ�ZDWHU�ZHHU�WHUXJ�
ZHO ����� �����VFKRRQ RQEHNHQG RQEHNHQG]DQG�PHHYRHUHQG RQEHNHQG���ORFDWLHV�ZRUGHQ�PHW�QDPHYHUPHOG�

RQEHNHQG
WRWDDO ����ORFDWLHV ����ORFDWLHVRSPHUNLQJHQ (QNHOH�ZHOOHQ�YRHUGHQ�PHHU�GDQ��NXELHNH�PHWHU�]DQG�PHH��1HUJHQVKHHIW�ZHOYRUPLQJ�WRW�JHYDDUOLMNHVLWXDWLHV�JHOHLG

%LMQD�DOOH�ZHOOHQ�GLH�LQ�����RSWUDGHQ�]LMQ�RRN�LQ�����RSJHWUHGHQ
��*HJHYHQV�RYHUJHQRPHQ�XLW�>7$:�����@��*HJHYHQV�RYHUJHQRPHQ�XLW�>7$:�����@
,Q�GH�YHUVODJHQ�YDQ�GH�KRRJZDWHUV�YDQ������HQ������LV�QLHW�GXLGHOLMN�DDQJHJHYHQ�KRHYHHO�ZHOOHQ�]DQGPHHYRHUGHQ�HQ�KRHYHHO�ZHOOHQ�VFKRRQ�ZDUHQ��9DVW�VWDDW�GDW�LQ�LHGHU�JHYDO�HHQ�DDQ]LHQOLMN�GHHO�YDQ�GHZHOOHQ�]DQGPHHYRHUHQG�ZDV��,Q�>7$:�����@�ZRUGHQ����ORFDWLHV�PHW�QDPH�JHQRHPG��+HW�LVZDDUVFKLMQOLMN�GDW�GDDUQDDVW��PLQGHU�VSHFLDOH��]DQGPHHYRHUHQGH�ZHOOHQ�]LMQ�RSJHWUHGHQ�,Q�>7$:�����@�ZRUGW�PHOGLQJ�JHPDDNW�YDQ�����ORFDWLHV�PHW�ZHOOHQ�]RQGHU�GDW�GDDUELM�RQGHUVFKHLGZRUGW�JHPDDNW�WXVVHQ�]DQGPHHYRHUHQGH��HQ�VFKRQH�ZHOOHQ��'DDUXLW�ZRUGW�JHFRQFOXGHHUG�GDW�EHLGHZHOYRUPHQ�JHUHJHOG�YRRUNZDPHQ�
����� 3LSLQJ�PRGHOOHQ��PHWKRGH�YDQ�%OLJK��/DQH�HQ�6HOOPHLMHU,Q�GH�ORRS�GHU�WLMG�]LMQ�HU�HHQ�DDQWDO�PHWKRGHQ�RQWZLNNHOG�RP�SLSLQJ�WH�YRRUNRPHQ��+LHUELM�ZRUGW�LQKHW�DOJHPHHQ�HHQ�HYHQZLFKWVLWXDWLHV�JHGHILQLHHUG�PHW�HHQ�PLQLPDOH�OHQJWH�WXVVHQ�LQ��HQ�PRJHOLMNXLWWUHGHSXQW�]RGDQLJ�GDW�JHHQ�GRRUJDDQGH�SLSH�NDQ�ZRUGHQ�JHYRUPG�
'H�EHODQJULMNVWH�PHWKRGHQ�RP�SLSLQJ�FRQWUROH�EHUHNHQLQJHQ�WH�PDNHQ�]LMQ�GH�PHWKRGHQ�YDQ�%OLJK�/DQH�HQ�6HOOPHLMHU�
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%OLJK�KHHIW��PHW�QDPH�LQ�,QGLD��HHQ�DDQWDO�JHYDOOHQ�YDQ�IDOHQ�YDQ�NOHLQH�VWXZGDPPHQ�GRRU�SLSLQJJHwQYHQWDULVHHUG�HQ�JHDQDO\VHHUG��2S�EDVLV�YDQ�GH]H�LQYHQWDULVDWLH�KHHIW�KLM�HHQ�HPSLULVFKH�UHNHQUHJHODIJHOHLG�GLH�GH�YHLOLJKHLG�YDQ�HHQ�FRQVWUXFWLH�WHJHQ�SLSLQJ�YHU]HNHUG��'H�UHJHO�GHILQLHHUW�HHQPLQLPDDO�EHQRGLJGH�NZHOZHJOHQJWH�GLH�JHEDVHHUG�LV�RS�KHW�YHUYDO�RYHU�GH�NHULQJ�HQ�HHQ�VLMSHOIDFWRU�'H�VLMSHOIDFWRU�LV�DIKDQNHOLMN�YDQ�GH�PHGLDQH�NRUUHOGLDPHWHU�YDQ�GH�]DQGODDJ�
/DQH�KHHIW�RS�EDVLV�YDQ�EH]ZHNHQ�HQ�QLHW�EH]ZHNHQ�FRQVWUXFWLHV�HPSLULVFK�HHQ�NZHOZHJOHQJWHJHGHILQLHHUG�DIKDQNHOLMN�YDQ�KHW�YHUYDO�RYHU�GH�NHULQJ��GH�WRWDOH�OHQJWH�YDQ�GH�KRUL]RQWDOH�GHOHQ�YDQGH�NZHOZHJ��GH�OHQJWH�YDQ�GH�YHUWLFDOH�GHOHQ�YDQ�GH�NZHOZHJ�HQ�HHQ�JHZRJHQ�VLMSHOIDFWRU��'HJHZRJHQ�VLMSHOIDFWRU�LV�DIKDQNHOLMN�YDQ�GH�JURQGODDJ�GLH�RS�SLSLQJ�ZRUGW�RQGHU]RFKW�
'H�PHWKRGH�YDQ�6HOOPHLMHU�LV�HLQG�YRULJH�HHXZ�RQWZLNNHOG�RP�GH�1HGHUODQGVH�GLMNHQ�XLWJHNLHQGHU�WHRQWZHUSHQ��6HOOPHLMHU�KHHIW�HHQ�PDWKHPDWLVFK�UHNHQPRGHO�RQWZLNNHOG�RS�EDVLV�YDQODERUDWRULXPSURHYHQ��+HW�PRGHO�EHVWDDW�XLW�HHQ�NRSSHOLQJ�YDQ�HHQ�VWURPLQJVYHUJHOLMNLQJ�YRRU�GHEHVFKULMYLQJ�YDQ�JURQGZDWHUVWURPLQJ�LQ�HHQ�]DQGODDJ��HHQ�YHUJHOLMNLQJ�YRRU�ODPLQDLUH�VWURPLQJ�GRRUHHQ�HURVLHNDQDDOWMH�HQ�HHQ�HYHQZLFKWVYHUJHOLMNLQJ�YDQ�GH�VWURRP�HQ�VOHHSNUDFKWHQ��0HW�EHKXOS�YDQGH]H�YHUJHOLMNLQJHQ�ZRUGW�RS�GH�YROJHQGH�PDQLHU�KHW�PD[LPDOH�YHUYDO�RYHU�GH�NHULQJ�EHSDDOG�

� � � �> @/FF+ Z
SF OQ��������WDQ
 � ' TJJD

ZDDULQ�'+F KHW�NULWLHNH�YHUYDO�RYHU�GH�NHULQJ�>P@
JZ KHW�YROXPHJHZLFKW�YDQ�ZDWHU�>N1�P �@J¶S �VFKLMQEDDU��YROXPHJHZLFKW�YDQ�NZDUWV�RQGHU�ZDWHU�>N1�P �@T GH�EHGGLQJVKRHN�YDQ�]DQGNRUUHOV�> q@K GH�VOHHSNUDFKWIDFWRU��FRsIILFLsQW�YDQ�:KLWH�N GH�LQWULQVLHNH�GRRUODWHQGKHLG�YDQ�GH�]DQGODDJ�>P �@/ OHQJWH�YDQ�GH�NZHOZHJ�KRUL]RQWDDO�JHPHWHQ�>P@F IDFWRU�DIKDQNHOLMN�YDQ�R�D��NRUUHOYHUGHOLQJD UHGXFWLHIDFWRU�R�D��DIKDQNHOLMN�YDQ�GLNWH�]DQGODDJ
+HW�UHNHQPRGHO�YDQ�6HOOPHLMHU�EHVFKULMIW�GH�VLWXDWLH�YDQ�SLSHYRUPLQJ�ZDDUELM�GH�OHQJWH�YDQ�GH�SLSHJHOLMN�LV�DDQ�GH�KDOYH�EDVLV�YDQ�GH�NHULQJ�
$DQJHQRPHQ�ZRUGW�GDW�KHW�PDWKHPDWLVFKH�PRGHO�YDQ�6HOOPH\HU�EHWHU�LV�GDQ�GH�HPSLULVFKHUHNHQUHJHOV�YDQ�%OLJK�HQ�/DQH��+HW�PDWKHPDWLVFK�PRGHO�EOLMIW�HFKWHU�HHQ�RQYROOHGLJH�EHVFKULMYLQJYDQ�GH�ZHUNHOLMNKHLG�PHW�DOOHUOHL�RQ]HNHUKHGHQ��=R�ZRUGW�HU�ELMYRRUEHHOG�YDQ�HHQ�KRPRJHQH�]DQGODDJXLWJHJDDQ�
$OOH�PHWKRGHQ�EHVFKULMYHQ�HHQ�HYHQZLFKWVVLWXDWLH��(U�ZRUGW�QLHW�JHNHNHQ�QDDU�GH�WLMG�ZDDULQ�GH]HHYHQZLFKWVVLWXDWLH�RQWVWDDW��2S�EDVLV�YDQ�KHW�PRGHO�YDQ�%OLJK��/DQH�HQ�6HOOPHLMHU�NXQQHQ�GDDURPPRHLOLMN�XLWVSUDNHQ�ZRUGHQ�JHGDDQ�RYHU�RYHUJDQJVNDQVHQ�GLH�DIKDQNHOLMN�]LMQ�YDQ�GH�GXXU�YDQ�GH
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KRRJZDWHUJROI��+HW�PRGHO�JHHIW�DOOHHQ�DDQ�GDW�GH�PRJHOLMNKHLG�YDQ�HHQ�GRRUJDDQGH�SLSH�JURRW�ZRUGWELM�HHQ�EHSDDOGH�ZDWHUVWDQG�
(HQ�PHWKRGH�RP�HHQ�HYHQZLFKWVYHUJHOLMNLQJ�YRRU�SLSLQJ�SUREDELOLVWLVFK�WH�EHQDGHUHQ�ZRUGW�JHJHYHQLQ�KHW�DUWLNHO�3UREDELOLW\�RI�GLNH�IDLOXUH�GXH�WR�XSOLIWLQJ�DQG�SLSLQJ�>1RRUWZLMN�H�D������@��,Q�GH]HEHQDGHULQJ�]LW��QHW�DOV�LQ�ERYHQJHQRHPGH�HYHQZLFKWVEHQDGHULQJHQ�JHHQ�WLMGVDVSHFW�
����� (URVLH�GRRUJDDQGH�SLSH�HQ�YHU]DNNHQ�YDQ�GH�NUXLQ(URVLH�YDQ�HHQ�GRRUJDDQGH�SLSH�HQ�KHW�YHU]DNNHQ�YDQ�GH�NUXLQ�LV�QLHW�PHHJHQRPHQ�LQ�KHW�PRGHO�YDQ6HOOPHLMHU��2RN�LQ�3&�ULQJ�ZRUGW�KLHUPHH�JHHQ�UHNHQLQJ�JHKRXGHQ��=RGUD�HHQ�GRRUJDDQGH�SLSH�LVRSJHWUHGHQ�ZRUGW�YHURQGHUVWHOG�GDW�GH�GLMN�JHHQ�VWHUNWH�PHHU�KHHIW��9HUZDFKW�ZRUGW�GDW�LQGHUGDDGZHLQLJ�UHVWVWHUNWH�LV�WH�YHUZDFKWHQ�RPGDW�XLW�SUDNWLMNYRRUEHHOGHQ�HQ�H[SHULPHQWHQ�EOLMNW�GDW�DOV�]LFKppQPDDO�HHQ�SLSH�WRW�KDOYHUZHJH�GH�GLMN�KHHIW�JHYRUPG��HHQ�GRRUJDDQGH�SLSH�HQ�HHQ�GLMNGRRUEUDDNELMQD�QLHW�PHHU�WH�YRRUNRPHQ�]LMQ��0HW�DQGHUH�ZRRUGHQ��KHW�YRUPHQ�YDQ�HHQ�GRRUJDDQGH�YHUELQGLQJ�HURVLH�YDQ�GH�SLSH�HQ�YHU]DNNHQ�YDQ�GH�NUXLQ��KHHIW�HHQ�RYHUJDQJVNDQV�YDQ�ELMQD�ppQ�
'H�JURWH�RYHUJDQJVNDQV�ZRUGW�RQGHUVWHXQG�GRRU�GH�YHUVFKLOOHQGH�RSJHWUHGHQ�GLMNGRRUEUDNHQ�HQNLMNSURHYHQ��+LHUELM�LV�HHQ�VQHO�HURVLHSURFHV�JHFRQVWDWHHUG�QD�KHW�RQWVWDDQ�YDQ�HHQ�GRRUJDDQGH�SLSH�'H�GXXU�YDQ�KHW�HURVLHSURFHV��PD[LPDDO�HQNHOH�XUHQ��LV�GDQ�NRUWHU�GDQ�GH�GXXU�YDQ�KHW�KRRJZDWHU�PHHUGHUH�XUHQ���2RN�ELM�GDPGRRUEUDNHQ�YHUORRSW�KHW�SURFHV�QD�HHQ�GRRUJDDQGH�SLSH�VQHO�
'DDUQDDVW�LV��YRRU�]RYHU�EHNHQG��QRJ�QRRLW�HHQ�SLSLQJSURFHV�ELM�HHQ�GLMN�JHVWRSW�QD�KHW�RQWVWDDQ�YDQHHQ�GRRUJDDQGH�SLSH��'DDUELM�GLHQW�WH�ZRUGHQ�RSJHPHUNW�GDW�KHW�PRHLOLMN�LV�RP�LQ�ZHUNHOLMNKHLG�HHQGRRUJDDQGH�SLSH�WH�FRQVWDWHUHQ�]RQGHU�GDW�GH�GLMN�IDDOW��$OOHHQ�QDGDW�HHQ�NUXLQYHUODJLQJ�LV�RSJHWUHGHQNDQ�PHQ�PHW�]HNHUKHLG�YDVW�VWHOOHQ�GDW�HHQ�GRRUJDDQGH�SLSH�LV�RSJHWUHGHQ�
����� 2YHUVODJ���RYHUORRS�HQ�GLMNGRRUEUDDN(HQ�NUXLQYHUODJLQJ�WUHHGW�RS�QDGDW�GXVGDQLJ�JURWH�KROOH�UXLPWHQ�RQGHU�GH�GLMN�]LMQ�RQWVWDDQ�ZDDUGRRUGH�GLMN�LQVWRUW��'H�GLMN�]DO�QLHW�ELM�NOHLQH�KROOH�UXLPWHQ�LQVWRUWHQ��'H�NUXLQYHUODJLQJ�]DO�GDDURPDDQ]LHQOLMN�]LMQ��'DW�YHUYROJHQV�RYHUVODJ�HQ�RYHUORRS�RSWUHHGW�OLMNW�DDQQHPHOLMN�
(U�]LMQ�HFKWHU�WH�ZHLQLJ�SUDNWLMNJHYDOOHQ�EHNHQG�HQ�JHHQ�UHNHQPRGHOOHQ�YRRUKDQGHQ�RP�HHQ�H[DFWHRYHUJDQJVNDQV�YDVW�WH�VWHOOHQ��2S�EDVLV�YDQ�ERYHQVWDDQGH�HQ�GH�EHNHQGH�SUDNWLMNJHYDOOHQ�OLMNW�HHQRYHUJDQJVNDQV�YDQ�����j�����HHQ�JRHGH�VFKDWWLQJ�
,QGLHQ�RYHUVODJ�HQ�RYHUORRS�RSWUHHGW�]DO�GH�GLMN�ZDDUVFKLMQOLMN�VQHO�IDOHQ��+HW�LQVWRUWHQ�YDQ�GH�KROOHUXLPWHQ�KHHIW�YHUPRHGHOLMN�GH�RSERXZ�YDQ�GH�GLMN�DDQJHWDVW��6FKHXUHQ�HQ�DIVFKXLIYODNNHQ�]LMQ�GRRUGH�JHKHOH�GLMN�RQWVWDDQ�ZDW�KHW�HURVLHSURFHV�GRRU�RYHUVODJ�YHUVQHOG��%LM�]DQGGLMNHQ�LVYDQ]HOIVSUHNHQG�VQHOOHU�VSUDNH�YDQ�HHQ�GRRUEUDDN�GDQ�ELM�NOHLGLMNHQ��9RRU�HHQ�JHGHWDLOOHHUGHUHEHVFKULMYLQJ�YDQ�KHW�RYHUVODJPHFKDQLVPH�ZRUGW�QDDU�KRRIGVWXN���YHUZH]HQ��9RRUDOVQRJ�ZRUGW�GHRYHUJDQJVNDQV�YDQ�RYHUVODJ���RYHUORRS�WRW�GLMNGRRUEUDDN�RS�����j�����JHVFKDW�
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��� 2YHU]LFKW�PHFKDQLVPH�SLSLQJ�HQ�LQGLFDWLH�UHVWVWHUNWH2QGHU�HQ�DFKWHUORRSVKHLG��SLSLQJ��HQ�K\GUDXOLVFKH�JURQGEUHXN��KHDYH��]LMQ�YHUVFKLMQVHOHQ�GLH�GHVWDELOLWHLW�YDQ�HHQ�GLMN�NXQQHQ�EHGUHLJHQ��+HW�YHUVFKLMQVHO�KHDYH�ZRUGW�LQ�GH]H�VWXGLH�EXLWHQEHVFKRXZLQJ�JHODWHQ�

*HHQ�ZHOYRUPLQJZHOYRUPLQJ

SLSHYRUPLQJ *HHQ�SLSHYRUPLQJ

*HHQ�GRRUJDDQGH�SLSH'RRUJDDQGH�SLSH

*HHQ�NUXLQYHUODJLQJ.UXLQYHUODJLQJ

2SEDUVWHQ�DFKWHUODQG

%
&

'

$

*HHQ�RYHUVODJ2YHUVODJ

*HHQ�HURVLH�UHVWSURILHO(URVLH�UHVWSURILHO

*HHQ�%UHVJURHL%UHVJURHL

*HHQ�%UHVJURHL *HHQ�%UHVJURHL *HHQ�%UHVJURHL

*HHQ�%UHVJURHL *HHQ�%UHVJURHL

(
)

5HVWVWHUNWH�PHFKDQLVPHQ

3ULPDLU�EH]ZLMNPHFKDQLVPH
)LJXXU���� *HEHXUWHQLVVHQERRP�SLSLQJ
3LSLQJ�WUHHGW�]RZHO�ELM�]HH��DOV�ULYLHUGLMNHQ�RS��=DQGPHHYRHUHQGH�ZHOOHQ��EHJLQ�YDQ�KHW�SLSLQJPHFKDQLVPH��ZRUGHQ�ELM�KRRJZDWHUJROYHQ�LQ�1HGHUODQG�YDDN�ZDDUJHQRPHQ��,Q�KHW�YHUOHGHQ�KHEEHQ]LFK�UHJHOPDWLJ�GLMNGRRUEUDNHQ�YRRUJHGDDQ�DOV�JHYROJ�YDQ�SLSLQJ�
(LQG�MDUHQ����WRW�EHJLQ�MDUHQ����LV�YHHO�RQGHU]RHN�XLWJHYRHUG�QDDU�KHW�EH]ZLMNPHFKDQLVPH�SLSLQJ��'HPRGHOOHQ��GLH�]LMQ�RQWZLNNHOG�HQ�JHYDOLGHHUG��EHVFKULMYHQ�KHW�SULPDLU�PHFKDQLVPH�YDQ�ZHOYRUPLQJWRW�KHW�YRUPHQ�YDQ�HHQ�GRRUJDDQGH�SLSH�RQGHU�KHW�GLMNOLFKDDP��UHJHO�YDQ�6HOOPH\HU���'H�UHJHO�YDQ6HOOPH\HU�ZRUGW�RRN�WRHJHSDVW�LQ�3&�5LQJ��9DQ�GH�PHFKDQLVPHQ�GLH�GDDUQD�RSWUHGHQ�]LMQ�JHHQPRGHOOHQ�EHNHQG�
9HUZDFKW�ZRUGW�GDW�GH]H�PHFKDQLVPHQ�ZHLQLJ�ELMGUDJHQ�DDQ�GH�UHVWVWHUNWH��8LW�SUDNWLMNJHYDOOHQ�HQNLMNSURHYHQ�ZDDUELM�HHQ�GRRUJDDQGH�SLSH�LV�RQWVWDDQ��YROJW�GDW�HHQ�GRRUEUDDN�ELMQD�RQYHUPLMGHOLMN�LV�
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RYHUJDQJVNDQV0HFK� EHVFKLNEDUH�PRGHOOHQ DIKDQNHOLMN�YDQ 3UDNWLMNYRRUEHHOGHQ LQGLFDWLH NZDOLWHLW�$ HYHQZLFKWVEHVFKRXZ�LQJ��RSEDUVWPRGHO VWLMJKRRJWH�LQ�]DQGODDJHLJHQVFKDSSHQ�WRSODDJ 'LYHUVH�KRRJZDWHUV��RD����������������% � VWLMJKRRJWH�YHUYDOHLJHQVFKDSSHQ�]DQGODDJ 'LYHUVH�KRRJZDWHUV��RD����������������& %OLJK���6HOOPH\HU VWLMJKRRJWHYHUYDO�HLJHQVFKDSSHQ�]DQGODDJ 'RQDX��6ORZDNLMH�7XVVFKHQSNODSSHQSROGHU
1�Y�W����SULPDLUIDDOPHFKDQLVPH

' � NUXLQKRRJWH
'RQDX��6ORZDNLMH�7XVVFKHQSNODSSHQSROGHU�GDPGRRUEUDNHQ'LMNGRRUEUDDN�ELM�=DON�7KROHQ�HQ�1LHXZN\N

����±���� �

( ]LH�KRRIGVWXN��2YHUVODJ���RYHUORRS EXLWHQZDWHUVWDQG�NUXLQKRRJWH
'RQDX��6ORZDNLMH�7XVVFKHQSNODSSHQSROGHU�GDPGRRUEUDNHQ'LMNGRRUEUDDN�ELM�=DON�7KROHQ�HQ�1LHXZN\N

��������� �

) � GLMNRSERXZ
'RQDX��6ORZDNLMH�7XVVFKHQSNODSSHQSROGHU�GDPGRRUEUDNHQ'LMNGRRUEUDDN�ELM�=DON�7KROHQ�HQ�1LHXZN\N

����±���� �
�����EOLMNW�XLW�SUDNWLMNJHYDOOHQ���SURHIVLWXDWLHV�R�UHGHOLMNH�VFKDWWLQJ�RS�EDVLV�YDQ�DDQZLM]LQJHQ��ELMYRRUEHHOG�EHUHNHQLQJHQ���VFKDWWLQJ�]RQGHU�RQGHUERXZLQJ�7DEHO���� 2YHU]LFKWVWDEHO�3LSLQJ
*HJHYHQ�GH�VFKDWWLQJHQ�YRRU�GH�RYHUJDQJVNDQVHQ�LQ�ERYHQVWDDQGH�WDEHO�NDQ�HHQ�UHVWVWHUNWH�IDDONDQVZRUGHQ�EHUHNHQG�YDQ������j�����
'H�NOHLQH�ELMGUDJH�DDQ�GH�UHVWVWHUNWH�YROJW�RRN�XLW�RQGHUVWDDQGH�ILJXUHQ�ZDDULQ�GH�ELMGUDJH�YDQ�HONGHHOPHFKDQLVPH�LV�XLWJH]HW�WHJHQ�GH�WRWDOH�UHVWVWHUNWHIDDONDQV��1DGHU�RQGHU]RHN�QDDU�GHRYHUJDQJVNDQV�YDQ�GH]H�GHHOPHFKDQLVPHQ�OHYHUW�JHHQ�ZH]HQOLMNH�ELMGUDJH�DDQ�KHW�YHUNOHLQHQ�YDQ�GHUHVWVWHUNWH�IDDONDQV�
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� (URVLH�EXLWHQWDOXG
��� $OJHPHHQ'LW�KRRIGVWXN�ULFKW�]LFK�RS�GH�VLWXDWLH�GDW�LQLWLsOH�VFKDGH�RQWVWDDW�RS�KHW�EXLWHQWDOXG�YDQ�GH�GLMN�,Q�KHW�DOJHPHHQ�]DO�KHW�EXLWHQWDOXG�YRRU]LHQ�]LMQ�YDQ�HHQ�EHNOHGLQJ��,Q�SDUDJUDDI� ��� LV�HHQEHVFKULMYLQJ�JHJHYHQ�YDQ�YHHO�YRRUNRPHQGH�W\SHQ�EHNOHGLQJ��ZDDUELM�WHQ�EHKRHYH�YDQ�HHQEHVFKULMYLQJ�YDQ�KHW�VFKDGHYHUORRS�YDQ�GH�EHNOHGLQJ�WHYHQV�RQGHUVFKHLG�LV�JHPDDNW�QDDU�GHVDPHQVWHOOLQJ�YDQ�GH�NHUQ�HQ�GH�RPJHYLQJ��]HHGLMN�RI�ULYLHUGLMN���(HQ�RYHU]LFKW�LV�JHJHYHQ�LQ� )LJXXU�����'H�ILJXUHQ�ZDDUQDDU�LQ�GLW�KRRIGVWXN�ZRUGW�YHUZH]HQ�]LMQ�JHJHYHQ�LQ�ELMODJH���
,Q�KHW�YROJHQGH�ZRUGW�YRRU�GH�YHUVFKLOOHQGH�EHNOHGLQJVW\SHQ�HQ��ODJHQ�NRUW�EHVFKUHYHQ�KRH�HQ�ZDDULQ�KHW�DOJHPHHQ�LQLWLsOH�VFKDGH�DDQ�GH�EHNOHGLQJ�RQWVWDDW��%RYHQGLHQ�ZRUGHQ�UHVXOWDWHQ�EHVSURNHQ�YDQWHVWV�GLH�LQ�KHW�YHUOHGHQ�]LMQ�XLWJHYRHUG�RP�KHW�LQ]LFKW�LQ�KHW�VFKDGHYHUORRS�WH�YHUJURWHQ��'HEHVFKRXZLQJHQ�YRUPHQ�DFKWHUJURQGLQIRUPDWLH�ELM�GH�PHHU�V\VWHPDWLVFKH�PHFKDQLVPHQEHVFKULMYLQJ�ZHONH�YRRU�HON�EHNOHGLQJVW\SH�LV�JHSUHVHQWHHUG��,QGLHQ�XLW�GH�OLWHUDWXXU�DI�WH�OHLGHQ��]LMQ�RRNLQGLFDWLHYH�ZDDUGHQ�YRRU�GH�WLMGVGXXU�EHQRGLJG�YRRU�HURVLH�YDQ�EHSDDOGH�EHNOHGLQJVRQGHUGHOHQYHUPHOG��9RRU�LQGLFDWLHYH�ZDDUGHQ�YRRU�GH�WLMGVGXXU�YDQ�GH�EHODVWLQJ�ZRUGW�YHUZH]HQ�QDDU�SDUDJUDDI����
*HJHYHQ�HHQ�EHSDDOGH�EHODVWLQJ�NDQ�ZRUGHQ�YHUZDFKW�GDW�KHW�VFKDGHYHUORRS�QD�KHW�RQWVWDDQ�YDQLQLWLsOH�VFKDGH�LQ�KRJH�PDWH�ZRUGW�EHSDDOG�GRRU�x +HW�FRQVWUXFWLHW\SHx 'H�SODDWV�LQ�GH�EHNOHGLQJ�ZDDU�LQLWLsOH�VFKDGH�RSWUHHGW%LM�GH�EHVFKRXZLQJHQ�ZRUGW�XLWJHJDDQ�YDQ�HHQ�ELM�DDQYDQJ�YDQ�GH�VWRUP�RQEHVFKDGLJGH�EHNOHGLQJ�DDQJHQRPHQ�LV�GDW�GRRU�RQGHUKRXG�YDQ�GH�GLMN�ELMYRRUEHHOG�QLHW�WH�YHHO�PROVKRSHQ�YRRUNRPHQ�LQ�HHQJUDVEHNOHGLQJ�HQ�JHHQ�VFKHXUHQ�LQ�HHQ�DVIDOWEHNOHGLQJ��0HW�DQGHUH�ZRRUGHQ��GH�LQLWLsOH�VFKDGHRQWVWDDW�WLMGHQV�GH�VWRUP�DOV�JHYROJ�YDQ�ELMYRRUEHHOG�JROIDDQYDO�RI�ZDWHUVWDQGYDULDWLHV�
,Q�GH�KXLGLJH�VWXGLH�LV�GH�DDQGDFKW�YRRU�ZDW�EHWUHIW�KHW�VFKHWVHQ�YDQ�GH�VFKDGHYHUORRS�JHULFKW�RS�GH�LQ)LJXXU�����PHW�SLMOHQ�DDQJHJHYHQ�FRQVWUXFWLH�W\SHQ��'H�]HHGLMN�PHW�ODDJ�YRRUODQG�LV�DOV�EDVLVJHQRPHQ��HQ�GH]H�LV�EHVFKRXZG�YRRU���FRPELQDWLHV�YDQ�YHHO�YRRUNRPHQGH�EHNOHGLQJHQ�HQ�NHUQHQ�$OOHHQ�LQ�KHW�JHYDO�GDW�YRRU�]HHGLMNHQ�PHW�KRRJ�YRRUODQG�RI�YRRU�ULYLHUGLMNHQ�HHQ�EHGXLGHQG�DQGHUHRQWZLNNHOLQJ�ZRUGW�YHUZDFKW��ZRUGW�KLHURS�LQJHJDDQ�
9RRU�ZDW�EHWUHIW�GH�SODDWV�ZDDU�LQLWLsOH�VFKDGH�RSWUHHGW�NDQ�JOREDDO�RQGHUVFKHLG�ZRUGHQ�JHPDDNWWXVVHQ��]LH�RQGHUVWDDQGH�VFKHWV��� KRRJ�RS�KHW�EXLWHQWDOXG��UHODWLHI�GLFKW�ELM�GH�NUXLQ���]RQGHU�EHUP� ODDJ�RS�KHW�EXLWHQWDOXG��YHU�RQGHU�GH�EHUP�� RS�KHW�EXLWHQWDOXG��RS�RI�YODN�RQGHU�GH�VWRUPYORHGEHUP
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1

vo o r beeld init ië le schad e laag o p  t alud  (2 )en  o p  o f v lak  o nder  st o r m vlo edb er m  (3 )

2
3

M H W

H W

7RW�VORW�YDQ�HONH�SDUDJUDDI�]LMQ�GH�EHVFKLNEDUH�UHNHQUHJHOV�VDPHQJHYDW�
'H�SUDNWLMNJHJHYHQV�PHW�EHWUHNNLQJ�WRW�GH�HURVLH�YDQ�HHQ�NOHLODDJ�]LMQ�RQGHUJHEUDFKW�LQ�GHEHVFKULMYLQJ�YDQ�HURVLH�YDQ�HHQ�VWHHQ]HWWLQJ��SDUDJUDDI�������RPGDW�HHQ�VWHHQ]HWWWLQJ�YDDN�LQFRPELQDWLH�PHW�HHQ�NOHLODDJ�ZRUGW�XLWJHYRHUG��'H�JHJHYHQV�YRRU�GH�NOHLODDJ�]LMQ�HFKWHU�RRN�UHOHYDQWYRRU�GH�EHVFKULMYLQJ�YDQ�GH�HURVLH�YDQ�HHQ�JUDVEHNOHGLQJ��SDUDJUDDI������
2SJHPHUNW�ZRUGW�GDW�GH�EHVFKRXZLQJHQ�HHQ�WZHH�GLPHQVLRQDDO�NDUDNWHU�KHEEHQ��,Q�GH�ZHUNHOLMNKHLGNXQQHQ�ODQJVHIIHFWHQ�RSWUHGHQ��ELMYRRUEHHOG�DOV�RS�WZHH�GLFKW�ELM�HONDDU�JHOHJHQ�SODDWVHQ�RS�KHW�WDOXGLQLWLsOH�VFKDGH�RSWUHHGW��,QGLHQ�YDQXLW�EHLGH�ORFDWLHV�GH�VFKDGH�JDDW�JURHLHQ��NXQQHQ�GH�JDWHQ�HONDDUEHUHLNHQ��ZDDUQD�KHW�YHUGHUH�VFKDGHYHUORRS�ZHOOLFKW�DQGHUV�YHUORRSW��+LHURS�ZRUGW�LQ�GLW�UDSSRUW�QLHWLQJHJDDQ���� 6WHHQ]HWWLQJ
����� 5HVXOWDWHQ�SURHYHQ'H�EHODQJULMNVWH�RRU]DDN�YDQ�LQLWLsOH�VFKDGH�DDQ�HHQ�VWHHQ]HWWLQJ�LV�GH�JROIEHODVWLQJ�:DWHUVWDQGYDULDWLHV�NXQQHQ�DOOHHQ�ELM�LQJHJRWHQ�VWHHQ]HWWLQJHQ�VFKDGH�YHURRU]DNHQ��PDDU�GLH�EOLMYHQEXLWHQ�KHW�NDGHU�YDQ�GH]H�VWXGLH��'H�VFKDGH�DDQ�GH�EHNOHGLQJ�RQWVWDDW�PHHVWDO�LHWV�RQGHU�GH�ZDWHUOLMQ�RQJHYHHU�WXVVHQ�GH�ZDWHUOLMQ�HQ�ppQ�JROIKRRJWH�GDDURQGHU��
=HWWLQJ�RS�ILOWHU,Q�>&85��7$:������@�ZRUGW�RS�EDVLV�YDQ�LQWHUSUHWDWLH�YDQ�JURRWVFKDOLJ�PRGHORQGHU]RHN>%XUJHU������HQ�%XUJHU������@�YRRU�ZDW�EHWUHIW�GH�UHVWVWHUNWH�YDQ�EHNOHGLQJHQ�GH�YROJHQGH�RUGH�JURRWWH�YDQ�WLMG�JHJHYHQ�YRRU�KHW�VFKDGHYHUORRS�DDQ�HHQ�JH]HWWH�EHNOHGLQJ����%ORNNHQ�XLWYXOODDJ�PLMQVWHHQ�]DQG1D�KHW�XLWOLFKWHQ�YDQ�ppQ�VWHHQ�RQWVWDDW�QD�RQJHYHHU���D���XXU�HHQ�]RGDQLJH�RQGHUPLMQLQJ�YDQ�GHWRSODDJ�GDW�GH]H�LQVWRUW�HQ�NRUWH�WLMG�GDDUQD�ZRUGW�ZHJJHVODJHQ��+HW�LV�RQEHNHQG�RI�GH�PLMQVWHHQQRJ�HQLJH�ZHHUVWDQG�WHJHQ�GH�]ZDUH�JROIDDQYDO�NDQ�ELHGHQ����%DVDOW�XLWYXOODDJ�YOLMODJHQ�JRHGH�NOHL1D�KHW�XLWOLFKWHQ�YDQ�ppQ�VWHHQ�RQWVWDDW�ELQQHQ�HHQ�XXU�HHQ�JURRW�JDW�LQ�GH�WRSODDJ��'DDUQD�NDQYRRUDO�GH�JRHGH�NOHL�QRJ�YHOH�XUHQ�HHQ�]ZDUH�JROIDDQYDO�ZHHUVWDDQ����%ORNNHQ�GLUHFW�RS�PDWLJH�NOHL
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1D�KHW�XLWOLFKWHQ�YDQ�KHW�HHUVWH�EORN�YROJHQ�HU�VQHO�PHHU��'H�HURVLHGLHSWH�YDQ�GH�NOHL�VFKULMGWGDDUQD�YRRUW�PHW�HHQ�VQHOKHLG�YDQ�RQJHYHHU���D����FP�XXU�
,Q�>.OHLQ�%UHWHOHU�����@�HQ�>GH�9URHJ������@�LV�YHUVODJ�JHGDDQ�YDQ�RQGHU]RHN�QDDU�GH�UHVWVWHUNWH�YDQGLMNEHNOHGLQJHQ��,Q�KHW�NDGHU�YDQ�GLW�RQGHU]RHN�]LMQ�R�D��WHVWV�XLWJHYRHUG�LQ�HHQ�JROIEDVLQ�ZDDUELM�GHRQWZLNNHOLQJ�YDQ�KHW�JDW�LQ�GH�ILOWHUODDJ�ELM�EHSDDOGH�JDWHQ�LQ�GH�WRSODDJ��YHURQGHUVWHOG�WH�EHVWDDQ�XLWEORNNHQ��LV�EHVWXGHHUG��*OREDOH�IRUPXOHV�YRRU�GH�JURHL�YDQ�KHW�JDW�LQ�GH�ILOWHUODDJ�]LMQ�DIJHOHLG�XLW�GHWHVWUHVXOWDWHQ�
.OHLODDJ,Q������LV�RQGHU]RHN�LQ�GH�'HOWDJRRW�JHGDDQ�QDDU�GH�HURVLH�YDQ�NOHL�RQGHU�LQYORHG�YDQ�EUHNHQGHJROYHQ��(U�]LMQ�WRHQ�WZHH�W\SHQ�NOHL�DDQJHEUDFKW�RS�HHQ�WDOXG�YDQ������QDPHOLMN�HHQ�UHODWLHI�VFKUDOHNOHL�HQ�HHQ�UHODWLHI�YHWWH�NOHL��(U�]LMQ�SURHYHQ�XLWJHYRHUG�PHW�HHQ�+ V  �����P�HQ�+V  �����P��8LW�GHSURHYHQ�EOHHN�GDW�GRRU�GH�JROYHQ�GH�NOHL�YRRUDO�RQGHU�GH�ZDWHUOLMQ�HURGHHUW�HQ�GDW�KHW�HURVLHSURFHV�LQKRUL]RQWDOH�ULFKWLQJ�YRRUWVFKULMGW��(HQ�RSPHUNHOLMN�UHVXOWDDW�YDQ�GH�SURHYHQ�ZDV�GDW�GH�UHODWLHI�YHWWHNOHL�VQHOOHU�HURGHHUGH�GDQ�GH�VFKUDOH�NOHL��+HW�HURVLHSURFHV�JLQJ�HHUVW�YULM�VQHO�����j����FP�XXU�LQ�KHWHHUVWH�XXU���PDDU�JLQJ�YHUYROJHQV�VWHHGV�YHUGHU�YHUWUDJHQ��WRW�VOHFKWV���FP�XXU�LQ�GH�VFKUDOH�NOHL�ELMHHQ�JROIKRRJWH�YDQ�+V  �����P��
8LWHLQGHOLMN�ZDV�GH����FP�GLNNH��UHODWLHI�YHWWH��NOHLODDJ�ELM�+ V  �����P�JHsURGHHUG�QD�RQJHYHHU����XXU��HQ�ELM�+V  �����P�QD�RQJHYHHU�����XXU��'H�SURHI�RS�WH�VFKUDOH�NOHL�ZDV�JHVWRSW�YRRUGDW�GH�HURVLHHHQ�GLHSWH�YDQ����FP�KDG�EHUHLNW��(HQ�YRRU]LFKWLJH�H[WUDSRODWLH�YDQ�KHW�HURVLHSURFHV�JHHIW�DDQ�GDW�GHUHVWVWHUNWH�YDQ�HHQ����FP�GLNNH�UHODWLHI�VFKUDOH�NOHLODDJ�ELM�+ V  �����P�RQJHYHHU���XXU�LV��WHUZLMO�ELMHHQ�JROIKRRJWH�YDQ���P�GH�HURVLH�ELM�HHQ�GLHSWH�YDQ�RQJHYHHU����FP�QDXZHOLMNV�PHHU�YRRUWVFKUHHG�HQGDDUGRRU�ZHOOLFKW�PHHU�GDQ����XXU�LV�
����� 0HFKDQLVPHQEHVFKULMYLQJ
6FKDGHYHUORRS�ELM�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�EXLWHQWDOXG(HQ�HHUVWH�YRRUEHHOG�YDQ�RYHUJDQJVWRHVWDQGHQ��YRRU�KHW�JHYDO�YDQ�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�WDOXGYRRU�HHQ�]HHGLMN�PHW�]DQGNHUQ�HQ�PHW�DOV�EHNOHGLQJ�HHQ�VWHHQ]HWWLQJ�RS�ILOWHU�HQ�JHRWH[WLHO�LVJHwOOXVWUHHUG�LQ�)LJXXU����������HQ�JHEHXUWHQLVVHQERRP����]LH�%LMODJH�����'H�YROJHQGH�IDVHQ�NXQQHQZRUGHQ�RQGHUVFKHLGHQ�
�����,QLWLsOH�VFKDGH��SUHQW���HQ����(HQ�EORN�ZRUGW�GRRU�GH�JROYHQ�XLW�GH�VWHHQ]HWWLQJ�JHOLFKW��ZDDUQD�EHJLQ�YDQ�HURVLH�YDQ�GH�WRSODDJHQ�GH�XLWYXOODDJ�ILOWHUODDJ�RSWUHHGW��0RJHOLMNH�RRU]DNHQ�YRRU�KHW�RQWVWDDQ�YDQ�LQLWLsOH�VFKDGH�]LMQLQ�SDUDJUDDI�������JHQRHPG������*URHLHQ�YDQ�JDW�LQ�VWHHQ]HWWLQJ��SUHQW���HQ����'RRU�GH�JROIDDQYDO�JURHLW�KHW�JDW�LQ�GH�VWHHQ]HWWLQJ��%LM�JHULQJH�NOHPPLQJ�YDQ�GH�VWHQHQ�NDQ�GLWJHOLMNPDWLJ�RSWUHGHQ�RQGHU�GH�LQYORHG�YDQ�GH�JROYHQ��WHUZLMO�ELM�HHQ�JRHG�JHNOHPGH�]HWWLQJ�HHUVWHHQ�GHHO�YDQ�GH�]HWWLQJ�RQGHUPLMQG�ZRUGW�ZDDUGRRU�HHQ�YULMH�RYHUVSDQQLQJ�RQWVWDDW��9HUYROJHQVNXQQHQ�GHOHQ�YDQ�GH�VWHHQ]HWWLQJ�LQVWRUWHQ������*HRWH[WLHO�DDQ�JROIDDQYDO�EORRWJHVWHOG��SUHQW�����E��E�1DGDW�GH�VWHHQ]HWWLQJ�HQ�GH�XLWYXOODDJ�RYHU�HQLJ�RSSHUYODN�]LMQ�EHVFKDGLJG��ZRUGW�KHW�JHRWH[WLHOGLUHFW�DDQ�JROIDDQYDO��HQ�RI�VWURPLQJ��EORRWJHVWHOG��+HW�JHRWH[WLHO�NDQ�ZDW�IODSSHUHQ��,QGLHQ�HHQRYHUODSQDDG�YDQ�KHW�JHRWH[WLHO�GRRU�KHW�JDW�ORRSW��NDQ�GRRU�XLWVSRHOLQJ�YDQ�NOHLPDWHULDDO�GH�RQGHUKHW�JHRWH[WLHO�JHOHJHQ�NOHLODDJ�HURGHUHQ������*HRWH[WLHO�VFKHXUW��SUHQW��D���D�
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+HW�LV�PRJHOLMN�GDW�KHW�JHRWH[WLHO�DOV�JHYROJ�YDQ�GH�DDQKRXGHQGH�JROIDDQYDO�VFKHXUW�RIEHVFKDGLJG�UDDNW�GRRU�GH�XLW�VWHHQ]HWWLQJ�ORVJHUDDNWH�VWHQHQ��,Q�GDW�JHYDO�ZRUGW�GH�NOHLODDJ�DDQGLUHFWH�JROIDDQYDO�EORRWJHVWHOG�HQ�NDQ�ZRUGHQ�YHUZDFKW�GDW�GH�HURVLH�YDQ�GH�NOHLODDJ�VQHOOHU�]DOYHUORSHQ�GDQ�ELM�HHQ�RQJHVFKHXUG�JHRWH[WLHO������=DQGNHUQ�DDQ�JROIDDQYDO�EORRWJHVWHOG��SUHQW���1DGDW�GH�NOHLODDJ�ORNDDO�RYHU�GH�YROOHGLJH�GLNWH�LV�JHsURGHHUG�ZRUGW�GH�]DQGNHUQ�DDQ�GLUHFWHJROIDDQYDO�EORRWJHVWHOG���'H�]DQGNHUQ�]DO�HURGHUHQ��$DQJH]LHQ�KHW�]DQG�LQ�GH�NHUQ�PLQGHUVDPHQKDQJ�YHUWRRQW�GDQ�GH�NOHL�LQ�GH�ODDJ�HUERYHQ��LV�KHW�WH�YHUZDFKWHQ�GDW�GH�NOHLODDJRQGHUPLMQG�ZRUGW��'H�JROYHQ�NXQQHQ�GHOHQ�YDQ�GH�RQGHUPLMQGH�NOHLODDJ�DIVODDQ��ZDDUGRRU�GHNOHLODDJ�PRJHOLMN�VQHOOHU�]DO�HURGHUHQ�GDQ�LQ�GH�YRRUDIJDDQGH�IDVH�+HW�LV�QX�PRJHOLMN�GDW�GH�EHNOHGLQJ�URQG�KHW�JDW�LQ�GH�NHUQ�DINDOIW�HQ�YHUGZLMQW��+HW�LV�RRNPRJHOLMN�GDW�GH�EHNOHGLQJ�URQG�KHW�JDW��LQ�GH�NHUQ�LQWDFW�EOLMIW�RI�LQ�KHW�JDW�VFKXLIW�HQ�YHUGHUHDDQWDVWLQJ�YDQ�GH�NHUQ�VWRSW�RI�DIUHPW������(URVLH�EHUHLNW�GH�NUXLQ��SUHQW���%LM�GRRUJDDQGH�HURVLH�YDQ�GH�]DQGNHUQ�HQ�DIEURNNHOLQJ�YDQ�GH�RQGHUPLMQGH�NOHLODDJ�HQVWHHQ]HWWLQJ�NDQ�GH�NUXLQ�YDQ�GH�GLMN�GRRU�GH�HURVLH�ZRUGHQ�DDQJHWDVW��,Q�KHW�KLHU�EHVFKRXZGHJHYDO�YDQ�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�EXLWHQWDOXG�NDQ�GH�NUXLQ�GLUHFW�GRRU�KHW�JROIDIVODJSURFHV�LQGH�]DQGNHUQ�ZRUGHQ�DDQJHWDVW�����.UXLQ�YHUODDJW�WRW�RQGHU�ZDWHUVWDQG��IDOHQ��SUHQW���2S�KHW�PRPHQW�GDW�GH�HURVLH�GH�DFKWHUNDQW�YDQ�GH�NUXLQ�KHHIW�EHUHLNW��]DO�YHUGHUH�HURVLH�YHUODJLQJYDQ�GH�NUXLQ�WRW�JHYROJ�KHEEHQ��2S�KHW�PRPHQW�GDW�GH�NUXLQ�WRW�RQGHU�GH�ZDWHUVSLHJHO�GDDOW�HQZDWHU��ORNDDO��RYHU�GH�NUXLQ�EHJLQW�WH�VWURPHQ�NDQ�JHVSURNHQ�ZRUGHQ�YDQ�HHQ�LQLWLsOH�EUHV�
,Q�YHUVFKLOOHQGH�VWDGLD�YDQ�ERYHQVWDDQGH�JHEHXUWHQLVVHQUHHNV�NXQQHQ�YHUWDNNLQJHQ�RSWUHGHQ�ELMYRRUEHHOG�ELM�GH�RQWZLNNHOLQJ�YDQ�KHW�JDW�LQ�GH�WRSODDJ��DIKDQNHOLMN�YDQ�GH�PDWH�YDQ�LQNOHPPLQJ�]LH�SUHQW��D�RI��E�LQ�)LJXXU������HQ�ELM�GH�HURVLH�YDQ�GH�NOHLODDJ��DIKDQNHOLMN�YDQ�KHW�DO�GDQ�QLHWVFKHXUHQ�YDQ�KHW�JHRWH[WLHO��]LH�SUHQW��D�RI��E�LQ�)LJXXU������8LWHUDDUG�NDQ�KHW�SURFHV�QD�HONH�VWDS�LQGH�JHEHXUWHQLVVHQUHHNV�VWRSSHQ��ELMYRRUEHHOG�DOV�GH�ZDWHUVSLHJHO�GDDOW�RI�DOV�HU�HIIHFWLHI�PHQVHOLMNLQJULMSHQ�SODDWVYLQGW�
6FKDGHYHUORRS�ELM�LQLWLsOH�VFKDGH�ODDJ�RS�KHW�EXLWHQWDOXG9RRU�KHW�VFKDGHYHUORRS�ELM�LQLWLsOH�VFKDGH�ODDJ�RS�KHW�WDOXG��YHU�RQGHU�GH�EHUP��ZRUGW�YHUZH]HQ�QDDUGH�)LJXUHQ�����W�P�����HQ�JHEHXUWHQLVVHQERRP���LQ�%LMODJH����,Q�)LJXXU������SUHQW����LV�HHQ�YHHOYRRUNRPHQGH�GRRUVQHGH�ZHHUJHJHYHQ�ZDDUELM�KHW�GHHO�RQGHU�GH�EHUP�JURWHQGHHOV�EHVWDDW�XLW�KHWUHVWDQW�YDQ�HHQ�RXGH�NOHLGLMN��+HW�GHHO�ERYHQ�GH�EHUP�EHVWDDW�XLW�HHQ�ODWHU�DDQJHEUDFKWH�YHUVWHUNLQJPHW�]DQGNHUQ�
�� ,QLWLsOH�VFKDGH��ILJXXU������SUHQW���9RRU�ZDW�EHWUHIW�KHW�JHYDO�YDQ�LQLWLsOH�VFKDGH�ODDJ�RS�KHW�EXLWHQWDOXG�NDQ�YRRU�GH�HHUVWH�IDVHYDQ�KHW�VFKDGHYHUORRS�DDQ�GH�EHNOHGLQJ��WRW�HQ�PHW�GH�XLWYXOODDJ��HHQ�VRRUWJHOLMN�EHHOGZRUGHQ�YHUZDFKW�DOV�JHVFKHWVW�LQ�ILJXXU������SUHQW���W�P����� *URHL�YDQ�JDW�LQ�VWHHQ]HWWLQJ��)LJXXU������SUHQW���'RRU�GH�JROIDDQYDO�JURHLW�KHW�JDW�LQ�GH�VWHHQ]HWWLQJ�HQ�GH�XLWYXOODDJ�HQ�ZRUGW�GHRQGHUOLJJHQGH�NOHLNHUQ�DDQ�GLUHFWH�JROIDDQYDO�EORRWJHVWHOG��'H�NOHLNHUQ�HURGHHUW�
%HGDFKW�GLHQW�WH�ZRUGHQ�GDW�GH�EHUP�YDQ�GH�GLMN�LQ�KHW�DOJHPHHQ�RS�KHW�QLYHDX�YDQ�KHW�RQWZHUSSHLOOLJW��$DQJH]LHQ�LQLWLsOH�VFKDGH�LQ�HHQ�VWHHQ]HWWLQJ�PHHVWDO�QHW�LHWV�RQGHU�GH�ZDWHUVSLHJHO�RSWUHHGW��]LMQYRRU�LQLWLsOH�VFKDGH�ODDJ�RS�KHW�WDOXG��WZHH�VFHQDULR¶V�UHOHYDQW��,Q�KHW�HHUVWH�VFHQDULR�RQWVWDDW�GHLQLWLsOH�VFKDGH�RS�KHW�KRRJVWH�ZDWHUQLYHDX�GDW�JHGXUHQGH�GH�EHVFKRXZGH�VWRUP�YRRUNRPW��HQ�OLJW�GLWKRRJVWH�QLYHDX�RQGHU�KHW�RQWZHUSSHLO��'LW�VFHQDULR�LV�³FRQVWDQWH�ZDWHUVWDQG´�JHQRHPG�HQ



��������� GHILQLWLHI PDDUW�����

���

JHwOOXVWUHHUG�LQ�ILJXXU������,Q�KHW�WZHHGH�VFHQDULR�RQWVWDDW�GH�LQLWLsOH�VFKDGH�RRN�ELM�HHQ�ZDWHUVWDQGEHQHGHQ�KHW�RQWZHUSSHLO��PDDU�VWLMJW�KHW�ZDWHU�QD�KHW�RQWVWDDQ�YDQ�LQLWLsOH�VFKDGH�YHUGHU�WRW�HHQQLYHDX�URQG�KHW�RQWZHUSSHLO��'LW�VFHQDULR�LV�³VWLMJHQGH�ZDWHUVWDQG´�JHQRHPG�HQ�JHwOOXVWUHHUG�LQ�ILJXXU����
�� (URVLH�YDQ�NOHLNHUQ��ILJXXU������SUHQW��D�HQ��D��ILJXXU������SUHQW��E�,Q�KHW�JHYDO�YDQ�HHQ�FRQVWDQWH�ZDWHUVWDQG�ZRUGW�JHGXUHQGH�HHQ�JURRW�GHHO�YDQ�KHWHURVLHWUDMHFW�GH�NOHLNHUQ�DDQ�GLUHFWH�JROIDDQYDO�EORRWJHVWHOG��3DV�QDGDW�GLW�UHODWLHI�EUHGHNOHLOLFKDDP�LV�JHsURGHHUG��]DO�GH�]DQGNHUQ�GLUHFW�DDQ�JROIDDQYDO�ZRUGHQ�EORRWJHVWHOG��,Q�KHWJHYDO�YDQ�HHQ�VWLMJHQGH�ZDWHUVWDQG�GDDUHQWHJHQ��YHUSODDWVW�GH�ORFDWLH�YDQ�GLUHFWH�JROIDDQYDO]LFK�WRW�RS�HHQ�QLYHDX�ERYHQ�GH�RXGH�NOHLNHUQ��+HW�LV�DDQQHPHOLMN�GDW�KLHUELM�GH�ERYHQNDQWYDQ�KHW�JDW�LQ�GH�EHNOHGLQJVODDJ�PHH�QDDU�ERYHQ�VFKXLIW��,Q�GLW�JHYDO�]DO�GH�]DQGNHUQ�VQHOOHUDDQ�JROIDDQYDO�ZRUGHQ�EORRWJHVWHOG�GDQ�LQ�KHW�JHYDO�YDQ�FRQVWDQWH�ZDWHUVWDQG��� =DQGNHUQ�DDQ�JROIDDQYDO�EORRWJHVWHOG��ILJXXU������SUHQW��D��ILJXXU������SUHQW��E�HQ��E�1DGDW�GH�NOHLNHUQ�LV�JHsURGHHUG��ELM�FRQVWDQWH�ZDWHUVWDQG��RI�QDGDW�KHW�ZDWHU�WRW�ERYHQ�GHNOHLNHUQ�VWLMJW��ELM�VWLMJHQGH�ZDWHUVWDQG��ZRUGW�GH�]DQGNHUQ�GLUHFW�DDQJHYDOOHQ��$OV�GH�HURVLHGH�DFKWHUNDQW�YDQ�GH�NUXLQ�EHUHLNW��]DO�GH�NUXLQ�GDOHQ�HQ�NDQ�HHQ�LQLWLsOH�EUHV�RQWVWDDQ�
%RYHQVWDDQG�YHUORRS�ZRUGW�UHHGV�EHVFKUHYHQ�LQ�+XLWHPD��������SDJ�������³««+HW�HUJVWH�LV�ZHO��GDWELM�EHVFKDGLJLQJ�GRRU�JROIVODJ��GH�PLQGHU�JRHGH�JURQG�EORRW�NDQ�NRPHQ��ZDDUQD�pQ�GH�EHVFKDGLJLQJpQ�GH�RQGLFKWKHLG�YDQ�GHQ�GLMN�VQHO�NXQQHQ�YHUHUJHUHQ��'H�EHVFKDGLJLQJ�GRRU�JROIVODJ�QHHPW�YHHODOHHQ�YRUP�DDQ�DOV�LQ�ILJXXU�����LV�DDQJHJHYHQ��:RUGW�GH�KRRJWH�YDQ�GHQ�VWHLOHQ�UDQG�JURRWHU�GDQ�GHGLNWH�GHU�EHNOHHGLQJVODDJ��GDQ�YORHLW�GH�JURQG�RQGHU�GH�EHNOHHGLQJ�WRH�HQ�]DNW�GH]H�QD��ZDDUQD�]HVQHO�GRRU�GH�JROYHQ�ZRUGW�RSJHUXLPG��=DNW�GDDUELM�RRN�GH�NUXLQ�ZHJ��GDQ�NDQ�GLW�RYHUVWRUWHQ�YDQZDWHU�HQ�YHUGHU�WRW�GRRUEUDDN�OHLGHQ´�
,Q�HHUVWH�LQVWDQWLH�LV�LQ�%LMODJH���YRRU�GLW�JHYDO�YDQ�LQLWLsOH�VFKDGH�ODDJ�RS�KHW�WDOXG�GH]HOIGHJHEHXUWHQLVVHQERRP�DDQJHQRPHQ�DOV�ELM�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�WDOXG��]LH�ERRP���LQ�%LMODJH����%LMKHW�LQ�HHQ�ODWHU�VWDGLXP�LQYXOOHQ�YDQ�JHWDOZDDUGHQ�ELM�GH�YHUVFKLOOHQGH�WDNNHQ�YDQ�GH�ERRP�NDQZRUGHQ�YHUZDFKW�GDW�LQ�GH�ODDWVWH���WDNNHQ�GH�JHWDOZDDUGHQ�ELM�ERRP���HQ�ERRP���DDQ]LHQOLMN�]XOOHQYHUVFKLOOHQ��2RN�KHW�DO�RI�QLHW�DDQZH]LJ�]LMQ�YDQ�HHQ�RXGH�NOHLNHUQ�NDQ�LQ�GH�ERRP�ZRUGHQYHUGLVFRQWHHUG�YLD�GH�JHWDOZDDUGHQ�ELM�GH�JHEHXUWHQLV�µ]DQGNHUQ�ZRUGW�EORRWJHVWHOG¶�
6FKDGHYHUORRS�ELM�LQLWLsOH�VFKDGH�RS�RI�YODN�RQGHU�GH�EHUP,Q�)LJXXU�����HQ�����LV�KHW�VFKDGHYHUORRS�JHVFKHWVW�YRRU�KHW�JHYDO�GDW�LQLWLsOH�VFKDGH�YODN�RQGHU�GHEHUP�RSWUHHGW��=LH�RRN�JHEHXUWHQLVVHQERRP���LQ�%LMODJH����+HW�WDOXG�YDQ�GH�EHUP�LV�YHURQGHUVWHOG�WH]LMQ�RSJHERXZG�XLW�HHQ�VWHHQ]HWWLQJ�RS�HHQ�XLWYXOODDJ�RS�JHRWH[WLHO�HQ�HHQ�NOHLODDJ�
'H�HHUVWH���SUHQWHQ�LQ�)LJXXU�����]LMQ�YHUJHOLMNEDDU�PHW�GLH�LQ�)LJXXU������(HQ�YHUVFKLO�WUHHGW�RS�DOVKHW�JDW�LQ�GH�EORNNHQ��HQ�XLWYXOODDJ�]RGDQLJ�JURRW�ZRUGW�GDW�KHW�JHRWH[WLHO�QLHW�ODQJHU�ERYHQ�ZRUGWLQJHNOHPG�HQ�ORVODDW��'H�GDQ�RQWVWDQH�VLWXDWLH�LV�YHUJHOLMNEDDU�PHW�GLH�YDQ�HHQ�JHVFKHXUG�JHRWH[WLHO�GH�RQGHUOLJJHQGH�NOHLODDJ�ZRUGW�DDQ�GLUHFWH�JROIDDQYDO�EORRWJHVWHOG��,Q�ILJXXU�����LV��JHwOOXVWUHHUG�KRHYHUYROJHQV�GH�RSVOXLWLQJ�YDQ�GH�RQGHUKRXGVZHJ��YDQ�DVIDOW���KHW�JUDQXODLUH�ILOWHU�HQ�GH�DVIDOWZHJ�]HOIZRUGHQ�ZHJJHVSRHOG�$OV�GH�NOHLODDJ�RS�GH�EHUP�ORNDDO�LV�ZHJ�JHsURGHHUG�]DO�GH�]DQGNHUQ�DDQ�GLUHFWH�JROIDDQYDO�ZRUGHQEORRWJHVWHOG��]LH�SUHQW���HQ���LQ�)LJXXU������+HW�LV�WH�YHUZDFKWHQ�GDW�KHW�]DQG�RQGHU�GH�NOHLODDJZHJVSRHOW��ZDDUGRRU�GH�NOHLODDJ�SODDWVHOLMN�RQGHUPLMQG�UDDNW�HQ�JDDW�LQVWRUWHQ�
9RRU�ZDW�EHWUHIW�KHW�VFKDGHYHUORRS�QD�SUHQW���NDQ�ZRUGHQ�RSJHPHUNW�GDW�GRRU�GH�PLQ�RI�PHHUKRUL]RQWDOH�OLJJLQJ�YDQ�GH�EHUP�GH�]DQGNHUQ�UHODWLHI�JRHG�LV�LQJHVORWHQ�GRRU�GH�EHNOHGLQJVODDJ��WHQ
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RS]LFKWH�YDQ�GH�VLWXDWLH�YDQ�VFKDGH�RS�HHQ�UHFKW�GLMNWDOXG��%RYHQGLHQ�]DO�KHW�QLYHDX�YDQ�GH�EHUP�LQKHW�DOJHPHHQ�URQG�GH�RQWZHUS�ZDWHUVWDQG�OLJJHQ��ZDDUGRRU�GH�KRUL]RQWDOH�ZHJOHQJWH�GRRU�GH�NOHL�WRWGH�NHUQ�YDQ�GH�GLMN�YULM�JURRW�LV��%RYHQGLHQ�]DO�HU�YULM�YHHO�JHsURGHHUG�PDWHULDDO�YULMNRPHQ�GDW�]LFKRS�KHW�RQGHUWDOXG�NDQ�JDDQ�RSKRSHQ��'HUKDOYH�NDQ�ZRUGHQ�YHUZDFKW�GDW�HHQ�DDQ]LHQOLMNH�GHPSLQJYDQ�GH�LQNRPHQGH�JROI�RS�GH��VWHHGV�EUHGHU�ZRUGHQGH�EHVFKDGLJGH��EHUP�RSWUHHGW��(HQ�UHODWLHI�JURWHLQYORHG�YDQ�GH�URQG�KHW�JDW�JHOHJHQ�EHNOHGLQJ�RS�GH�YHUGHUH�RQWZLNNHOLQJ�YDQ�GH�HURVLH�YDQ�GH�NHUQNDQ�ZRUGHQ�YHUZDFKW�YRRU�GLW�JHYDO�
����� 5HNHQUHJHOV+HW�HHUVWH�SURFHV�GDW�ELM�KHW�EH]ZLMNHQ�YDQ�VWHHQ]HWWLQJHQ�RSWUHHGW�LV�KHW�JHOHLGHOLMN�DDQ�HURGHUHQ�YDQGH�ILOWHUODDJ�GRRU�KHW�JDW�LQ�GH�WRSODDJ��9RRU�GH�VQHOKHLG�ZDDUPHH�GLW�HURVLHSURFHV�SODDWVYLQGW�]LMQHPSLULVFKH�IRUPXOHV�RSJHVWHOG�>.OHLQ�%UHWHOHU������@��9HUYROJHQV�]LMQ�SUDNWLVFKH�JUDILHNHQ�RSJHVWHOGZDDUPHH�GH�UHVWVWHUNWH�NDQ�ZRUGHQ�EHUHNHQG��DDQQHPHQGH�GDW�GH�WRSODDJ�LQVWRUW�DOV�GH�WRSODDJ�RYHU��P�LV�RQGHUPLMQG��$OV�HU�VSUDNH�LV�YDQ�HHQ�ILOWHUODDJ�RS�]DQG��]RQGHU�JHRWH[WLHO��GDQ�PRHW�HHUVW�ILJXXU����HQ�ILJXUHQ������JHEUXLNW�ZRUGHQ�RP�WH�NXQQHQ�EHRRUGHOHQ�RI�GH�ILOWHUODDJ�GLN�JHQRHJ�LV�RP�HQLJHUHVWVWHUNWH�WH�NXQQHQ�ELHGHQ��,Q�GH]H�ILJXXU�LV�RS�WH�KRUL]RQWDOH�DV�GH�VLJQLILFDQWH�JROIKRRJWH��+ V�JHGHHOG�GRRU�GH�ZRUWHO�XLW�GH�JROIVWHLOKHLG��V RS��JH]HW��(U�]LMQ�GULH�OLMQHQ�JHWHNHQG�YRRU�YHUVFKLOOHQGHJURRWWHV�YDQ�KHW�LQLWLsOH�JDW�LQ�GH�WRSODDJ��% J���$OV�GH�ILOWHU�ODDJ�YROGRHQGH�GLN�LV��RI�HU�LV�HHQJHRWH[WLHO�RI�NOHLODDJ�DDQZH]LJ��GDQ�NDQ�GH�UHVWVWHUNWH�DIJHOH]HQ�ZRUGHQ�LQ�ILJXXU������HQ������
1D�KHW�LQVWRUWHQ�YDQ�GH�WRSODDJ�LV�HU�HQLJH�WLMG�QRGLJ�RP�GH�UHVWDQWHQ�YDQ�GH�ILOWHUODDJ�GRRU�GH�JROYHQWH�ODWHQ�RSUXLPHQ��9RRU�HHQ�VFKDWWLQJ�YDQ�GH�WLMG�GLH�GLW�NRVW�]RX�KHW�SURJUDPPD�%UHDNZDW�JHEUXLNWNXQQHQ�ZRUGHQ�
9HUYROJHQV�]DO�KHW�JHRWH[WLHO�ZHHUVWDQG�JDDQ�ELHGHQ�DDQ�KHW�HURGHUHQ�YDQ�GH�NOHLODDJ��+HODDV�LVKLHURYHU�QRJ�QLHWV�EHNHQG��:HO�LV�WLMGHQV�HHQ�KRRJZDWHU�ELM�GH�ULYLHUGLMN�YDQ�2HIIHOWH�JHFRQVWDWHHUGGDW�HHQ�JHRWH[WLHO�RS�NOHL�QDXZHOLMNV�LQ�VWDDW�LV�GH�HURVLH�YDQ�GH�NOHL�WH�YRRUNRPHQ���=LH�SDUDJUDDI�����
'H�HURVLH�VQHOKHLG�YDQ�GH�NOHLODDJ��]RQGHU�JHRWH[WLHO��LV�DO�HQNHOH�PDOHQ�JHPHWHQ�LQ�GH�'HOWDJRRW��2SEDVLV�YDQ�GH]H�PHWLQJHQ�NDQ�HHQ�VFKDWWLQJ�YDQ�GH�UHVWVWHUNWH�YDQ�GH�NOHLODDJ�JHPDDNW�ZRUGHQ��]LHSDUDJUDDI���������,Q�3&�5LQJ�>712������@�LV�YHURQGHUVWHOG�GDW�GH�HURVLH�YDQ�GH�NOHLODDJ�OLQHDLU�LQ�GHWLMG�YHUORRSW��(HQ�IRUPXOH�LV�EHVFKLNEDDU�RP��JHJHYHQ�HHQ�PDDW�YRRU�GH�JROIKRRJWH�HQ�GH�NZDOLWHLWYDQ�GH�NOHL��HHQ�VFKDWWLQJ�WH�PDNHQ�YDQ�GH�VQHOKHLG�ZDDUPHH�HHQ�NOHLODDJ�HURGHHUW��'H�HPSLULVFKHEDVLV�YRRU�GH]H�IRUPXOH�RQWEUHHNW�HFKWHU��:DDUVFKLMQOLMN�]DO�GH�HURVLHVQHOKHLG�DIQHPHQ�DOV�KHW�JDWGLHSHU�LQ�GH�GLMN�LQVQLMGW�
=RGUD�KHW�HURVLHSURFHV�JHYRUGHUG�LV�WRW�RS�GH�]DQGNHUQ�ZRUGW�KHW�PRHLOLMN�RP�GH�VQHOKHLG�YDQ�KHWSURFHV�WH�VFKDWWHQ��RPGDW�KLHURYHU�QRJ�ZHLQLJ�REMHFWLHYH�JHJHYHQV�EHVFKLNEDDU�]LMQ��(HQ�RQGHUJUHQVYDQ�GH�UHVWVWHUNWH�NDQ�EHSDDOG�ZRUGHQ�GRRU�GH�JHKHOH�GLMN�WH�EHVFKRXZHQ�DOV�HHQ�GXLQ�HQ�GRRU�WHUHNHQHQ�PHW�KHW�PRGHO�'XURVWD��'LW�UHNHQHQUHVXOWDDW�LV�KHODDV�ZDDUVFKLMQOLMN�HUJ�YHU�YDQ�GHZHUNHOLMNKHLG�YHUZLMGHUG��'DDUQDDVW�NDQ�HHQ�VFKDWWLQJ�JHPDDNW�ZRUGHQ�PHW�GH�PHWKRGH�YDQ�>9DQ�GHU0HHU�������@��PDDU�RRN�GDDUYRRU�JHOGW�GDW�QLHW�EHNHQG�LV�RI�GLW�GH�ZHUNHOLMNKHLG�EHQDGHUW��,Q�3&�5LQJ>712������@�]LMQ�]HHU�HHQYRXGLJH�IRUPXOHV�DDQJHQRPHQ�PHW�HHQ�OLQHDLU�YHUORRS�LQ�GH�WLMG�YDQ�GHHURVLH�YDQ�GH�NHUQ��DQDORRJ�DOV�KLHUERYHQ�EHVSURNHQ�YRRU�HHQ�NOHLODDJ�
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��� *UDVEHNOHGLQJ
����� 5HVXOWDWHQ�SURHYHQ0RJHOLMNH�RRU]DNHQ�YDQ�LQLWLsOH�VFKDGH�DDQ�HHQ�JUDVPDWEHNOHGLQJ�]LMQ��JROIDDQYDO��VWURPLQJ��GULMIYXLO�GLHUOLMNH�DFWLYLWHLWHQ��PHQVHOLMNH�DFWLYLWHLWHQ��LMV�RI�]ZDUH�UHJHQYDO��$DQJHQRPHQ�NDQ�ZRUGHQ�GDWDOOHHQ�JROIDDQYDO�HQ�VWURPLQJ��HYHQWXHHO�LQ�FRPELQDWLH�PHW�GH�GULMIYXLO��HHQ�]RGDQLJH�EHGUHLJLQJ�]LMQGDW�HU�ULVLFR�RQWVWDDW�YRRU�HHQ�GLMNGRRUEUDDN�
(HQ�LQ�JRHGH�VWDDW�YHUNHUHQGH�JUDVEHNOHGLQJ�NDQ�LQ�KHW�DOJHPHHQ�DDQ]LHQOLMNH�JROI��HQVWURRPEHODVWLQJ�ZHHUVWDDQ��,Q�>%XUJHU������@�ZRUGW�YHUVODJ�JHGDDQ�YDQ�SURHYHQ�RS�HHQ�³JURHQH�GLMN´PHW�HHQ�WDOXGKHOOLQJ�YDQ�����LQ�GH�'HOWDJRRW��7LMGHQV�HHQ�JHVLPXOHHUGH�VXSHUVWRUP�ZHUG�FD������PNOHL�HURVLH�YDQ�GH�WRSODDJ�JHPHWHQ��³9HUGHU�YRRUWJDDQGH�HURVLH�ZHUG�YRRUNRPHQ�GRRUGDW�GHJUDVZRUWHOV�XLW�GH�JHsURGHHUGH�WRSODDJ�VDPHQJHGUXNW�ZHUGHQ�WRW�HHQ�EHVFKHUPHQG�YLOWDFKWLJ�ODDJMH�+LHUGRRU�ZHUG�GH�EHODVWLQJ�RS�GH�RQGHUOLJJHQGH�NOHLODDJ�JHUHGXFHHUG�HQ�ZHUG�XLWVSRHOLQJ�YDQ�GH�NOHLYHUKLQGHUG´��+HW�RQWVWDDQ�YDQ�KHW�EHVFKHUPHQGH�ODDJMH�ZHUG�LQ�YHUEDQG�JHEUDFKW�PHW�GHZRUWHOLQWHQVLWHLW��HQ�GDDUPHH�GH�RXGHUGRP��YDQ�GH�JUDVPDW��2SJHPHUNW�GLHQW�WH�ZRUGHQ�GDW�KHWRQJHVFKRQGHQ�EOLMYHQ�YDQ�GH�JUDVPDW�YRRU�HHQ�GHHO�ZHUG�YHUNODDUG�RS�EDVLV�YDQ�GH�UHODWLHI�ODJHJROINODSEHODVWLQJHQ�GLH�RSWUDGHQ�RS�KHW�JHWHVWH�WDOXG�YDQ�����
%LM�HHQ�SURHI�PHW�LQLWLsOH�JDWHQ�LQ�GH�JUDVPDW�EOHHN�GDW�JDWHQ�RQGHU�KHW�VWLOZDWHUQLYHDX�DDQ]LHQOLMNJURHLGHQ��'H�VQHOKHLG�YDQ�GH�HURVLH�QDP�RQJHYHHU�HYHQUHGLJ�WRH�PHW�GH�RPWUHN�YDQ�KHW�JDW�SURJUHVVLHYH�HURVLH���'H�LQLWLsOH�JDWHQ�RS�HQ�ERYHQ�KHW�VWLOZDWHUQLYHDX�HURGHHUGHQ�QDXZHOLMNV�%HVFKDGLJLQJHQ�GLH�GRRU�GH�GLFKW�GRRUZRUWHOGH�WRSODDJ��ERYHQVWH������D������P��KHHQJDDQ�]LMQSRWHQWLsOH�ORFDWLHV�YRRU�YRRUWJDDQGH�HURVLH�
,Q�>%XUJHU�����@�ZRUGW�KHW�PHFKDQLVPH�YDQ�VFKDGHJURHL�QD�HHQ�DDQJHEUDFKWH�LQLWLsOH�VFKDGH�LQ�GHJUDVPDW�EHVFKUHYHQ�DOV�HURVLH�YDQ�GH�UHODWLHI�]ZDNNH��PLQGHU�GRRUZRUWHOGH��NOHLODDJ�GRRU�GLUHFWHJROIDDQYDO���³�«�+LHUGRRU�RQWVWRQG�HURVLH�YDQ�GH�NOHL��ZDW�OHLGW�WRW�YHUGLHSLQJ�HQ��KRUL]RQWDOHXLWEUHLGLQJ�YDQ�GH�EHVFKDGLJLQJHQ��'H�GLFKWGRRUZRUWHOGH�WRSODDJ�EH]ZLMNW�YHUYROJHQV�YDQ�RQGHUDI�GRRU�RQGHUPLMQLQJ�WHQ�JHYROJH�YDQ�NOHL�HURVLH��6WXNNHQ�YDQ�GH�GLFKWGRRUZRUWHOGH�WRSODDJ�ZRUGHQYHUYROJHQV�GRRU�GH�EUHNHQGH�JROYHQ�DIJHVFKHXUG«´��'LW�VFKDGHPHFKDQLVPH�ZLMVW�HU�RS�GDW�QD�LQLWLsOHVFKDGH�DDQ�GH�JUDVPDW�WRW�RS�GH�NOHL�GH�YHUGHUH�VFKDGHJURHL�YRRUQDPHOLMN�ZRUGW�EHSDDOG�GRRU�GHHURVLH�YDQ�GH�NOHLODDJ�HQ�GDW�GH�VWHUNWH�YDQ�GH�JUDVPDW�KLHUELM�JHHQ�JURWH�URO�PHHU�VSHHOW�
,Q������LV�LQ�GH�'HOWDJRRW�HHQ�JUDVGLMN�PHW�HHQ�WDOXG�YDQ�����EHSURHIG�>6PLWK������@��2RN�WLMGHQVGH]H�SURHYHQ�EOHHN�GH�JUDVPDW�JHUXLPH�WLMG�JURWH�JROYHQ�WH�NXQQHQ�ZHHUVWDDQ��(U�ZDV�VSUDNH�YDQ�HHQRSSHUYODNNLJH�VOLMWDJH�YDQ�KHW�WDOXG�HQ�HHQ�ORNDOH�JDWJURHL��%LM�+ V  ������P�ZDV�GH�VOLMWDJH����PP�XXU�HQ�GH�JDWJURHL����PP�V��%LM�+ V  ������P�ZDV�GH�VOLMWDJH���PP�XXU��=RZHO�GH�VOLMWDJH�DOV�GHJDWJURHL�YRQG�SODDWV�LQ�HHQ�]RQH�WXVVHQ����+ V HQ����+V RQGHU�GH�ZDWHUOLMQ��7LMGHQV�GH�]ZDUHJROIDDQYDO�ZDV�HU�RRN�HQLJH�PLQLPDOH�VOLMWDJH�ERYHQ�GH�ZDWHUOLMQ�PHUNEDDU��1DGDW�HU�RQJHYHHU����FPHURVLH�JDWJURHL�ZDV�RQWVWDDQ��LV�HU�GRRUJHJROIG�PHW�+ V  ������P��UHVWVWHUNWH�SURHI���1D���XXU�JROYHQZDV�HHQ�JURRW�JDW�QHW�RQGHU�GH�ZDWHUOLMQ�RQWVWDDQ�PHW�HHQ�GLHSWH�YDQ�FD������P��+HODDV�ZDV�GLW�JDWYODN�ELM�GH�UDQG�RQWVWDDQ�ZDDUGRRU�GH�HURVLH�YHUPRHGHOLMN�WH�VQHO�JLQJ��(OGHUV�ZDV�HHQ�PHHUUHSUHVHQWDWLHYH�HURVLH�RQWVWDDQ�YDQ�FD�����PP�XXU��$DQJHQRPHQ�ZRUGW�GDW�GH�UHVWVWHUNWH�YDQ�HHQ�����P�GLNNH�NOHLODDJ�WXVVHQ���XXU�HQ����XXU�LQ�OLJW�
9RRU�KHW�JHGUDJ�YDQ�HHQ�JUDVEHNOHGLQJ�RQGHU�VWURRPEHODVWLQJ�OLMNHQ�VRRUWJHOLMNH�FRQFOXVLHV�WH�NXQQHQZRUGHQ�JHWURNNHQ�DOV�YRRU�GH�KLHUERYHQ�EHVSURNHQ�JROIEHODVWLQJ��,Q�>'H�-RQJ������@�ZRUGW�YRRU�HHQRS�VWURRP�EHODVWH�JUDVPDW�JHFRQFOXGHHUG��³'H�JUDVPDW�NDQ�GRRU�]LMQ�JRHGH�ZRUWHOVWUXFWXXU��GLH�JRHGYHUDQNHUG�OLJW�LQ�HHQ�ZDDUVFKLMQOLMN�QLHW�WH�VFKUDOH�NOHL�HHQ�VWURRPVQHOKHLG�YDQ���P�V�JHUXLPH�WLMG
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GRRUVWDDQ��%LM�HHQ�PHW�RS]HW�DDQJHEUDFKWH�EHVFKDGLJLQJ�NDQ�GH�JHKHOH�JUDVPDW�ELM�VWURPHQ�PHW�GH]HVQHOKHLG�ZRUGHQ�DDQJHWDVW´�
����� 0HFKDQLVPHQEHVFKULMYLQJ2PGDW�LQ�KHW�JHYDO�YDQ�]HHGLMNHQ�GH�JUDVEHNOHGLQJHQ�LQ�KHW�DOJHPHHQ�ERYHQ�GH�EHUP�OLJJHQ��HQ�RPGDWULYLHUGLMNHQ�LQ�KHW�DOJHPHHQ�JHHQ�EXLWHQEHUP�KHEEHQ��LV�YRRU�GLW�W\SH�EHNOHGLQJ�KHW�JHYDO�YDQ�LQLWLsOHVFKDGH�YHU�EHQHGHQ�GH�VWRUPYORHGEHUP�HQ�YDQ�LQLWLsOH�VFKDGH�RS�RI�YODN�RQGHU�GH�VWRUPYORHGEHUPQLHW�UHOHYDQW��,Q�KHW�RQGHUVWDDQGH�LV�KHW�JHYDO�YDQ�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�EXLWHQWDOXG�EHVSURNHQ�
6FKDGHYHUORRS�ELM�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�EXLWHQWDOXG2S�EDVLV�YDQ�KHW�YHUORRS�YDQ�GH�GHOWDJRRWSURHYHQ�EHVFKUHYHQ�LQ�SDUDJUDDI�������ZRUGHQ�GH�YROJHQGHIDVHQ�RQGHUVFKHLGHQ�LQ�KHW�VFKDGHYHUORRS�YDQ�HHQ�DVIDOWEHNOHGLQJ�RS�HHQ�]DQGNHUQ��9HUZH]HQ�ZRUGWQDDU�JHEHXUWHQLVVHQERRP���LQ�%LMODJH���
�� ,QLWLsOH�VFKDGH(U�RQWVWDDW�HHQ�JDW�LQ�GH�JUDVODDJ��GRRU�GH�ZRUWHO]RQH��WRW�GH�NOHLODDJ���0RJHOLMNH�RRU]DNHQYRRU�KHW�RQWVWDDQ�YDQ�LQLWLsOH�VFKDGH�]LMQ�LQ�SDUDJUDDI�������JHQRHPG��� .OHLODDJ�DDQ�JROIDDQYDO�EORRWJHVWHOG��$DQJHQRPHQ�ZRUGW�GDW�RQGHU�GLUHFWH�JROIDDQYDO�GH�NOHLODDJ�]DO�HURGHUHQ��0HW�QDPH�JDWHQJHOHJHQ�QHW�RQGHU�GH�ZDWHUOLMQ�]XOOHQ�]LFK�VQHO�XLWEUHLGHQ��ZDDUELM�GH�GLHSWH�YDQ�KHW�JDW�LQ�GHNOHL�HQ�GH�RPWUHN�YDQ�KHW�JDW�LQ�GH�JUDVODDJ�JHOHLGHOLMN�WRHQHHPW��'H�LQ�SDUDJUDDI������EHVSURNHQ�WHVWUHVXOWDWHQ�OLMNHQ�WH�ZLM]HQ�RS�SURJUHVVLHYH�HURVLH��� =DQGNHUQ�DDQ�JROIDDQYDO�EORRWJHVWHOG1DGDW�GH�NOHLODDJ�ORNDDO�RYHU�GH�YROOHGLJH�GLNWH�LV�JHsURGHHUG�ZRUGW�GH�]DQGNHUQ�DDQ�GLUHFWHJROIDDQYDO�EORRWJHVWHOG���'H�]DQGNHUQ�]DO�HURGHUHQ��$DQJH]LHQ�KHW�]DQG�LQ�GH�NHUQ�PLQGHUVDPHQKDQJ�YHUWRRQW�GDQ�GH�NOHL�LQ�GH�ODDJ�HUERYHQ��LV�KHW�WH�YHUZDFKWHQ�GDW�GH�NOHLODDJRQGHUPLMQG�ZRUGW��'H�JROYHQ�NXQQHQ�GHOHQ�YDQ�GH�RQGHUPLMQGH�NOHLODDJ�DIVODDQ��ZDDUGRRU�GHNOHLODDJ�PRJHOLMN�VQHOOHU�]DO�HURGHUHQ�GDQ�LQ�GH�YRRUDIJDDQGH�IDVH�+HW�LV�QX�PRJHOLMN�GDW�GH�EHNOHGLQJ�URQG�KHW�JDW�LQ�GH�NHUQ�DINDOIW�HQ�YHUGZLMQW��+HW�LV�RRNPRJHOLMN�GDW�GH�EHNOHGLQJ�URQG�KHW�JDW�LQ�GH�NHUQ�LQWDFW�EOLMIW�RI�LQ�KHW�JDW�VFKXLIW�HQ�YHUGHUHDDQWDVWLQJ�YDQ�GH�NHUQ�VWRSW�RI�DIUHPW��� (URVLH�EHUHLNW�GH�NUXLQ%LM�GRRUJDDQGH�HURVLH�YDQ�GH�]DQGNHUQ�HQ�DIEURNNHOLQJ�YDQ�GH�RQGHUPLMQGH�NOHLODDJ�HQJUDVODDJ�NDQ�GH�NUXLQ�YDQ�GH�GLMN�GRRU�GH�HURVLH�ZRUGHQ�DDQJHWDVW��,Q�KHW�KLHU�EHVFKRXZGHJHYDO�YDQ�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�EXLWHQWDOXG�NDQ�GH�NUXLQ�GLUHFW�GRRU�KHWJROIDIVODJSURFHV�LQ�GH�]DQGNHUQ�ZRUGHQ�DDQJHWDVW�� .UXLQ�YHUODDJW�WRW�RQGHU�ZDWHUVWDQG��IDOHQ2S�KHW�PRPHQW�GDW�GH�HURVLH�GH�DFKWHUNDQW�YDQ�GH�NUXLQ�KHHIW�EHUHLNW��]DO�YHUGHUH�HURVLHYHUODJLQJ�YDQ�GH�NUXLQ�WRW�JHYROJ�KHEEHQ��2S�KHW�PRPHQW�GDW�GH�NUXLQ�WRW�RQGHU�GHZDWHUVSLHJHO�GDDOW�HQ�ZDWHU��ORNDDO��RYHU�GH�NUXLQ�EHJLQW�WH�VWURPHQ�NDQ�JHVSURNHQ�ZRUGHQYDQ�HHQ�LQLWLsOH�EUHV�
����� 5HNHQUHJHOV2S�EDVLV�YDQ�GH�PHWLQJHQ�LQ�GH�'HOWDJRRW�YDQ�GH�HURVLH�YDQ�JUDVEHNOHGLQJHQ�NDQ�HHQ�VFKDWWLQJJHPDDNW�ZRUGHQ�YDQ�GH�UHVWVWHUNWH�YDQ�KHW�JUDV��$OV�GH�HURVLH�HQNHOH�GHFLPHWHUV�GLHS�LV�JHYRUGHUG�GDQ�LV�HU�VSUDNH�YDQ�NOHL�HURVLH�]RDOV�GDW�RRN�RSWUHHGW�ELM�VWHHQ]HWWLQJHQ��YHUZH]HQ�ZRUGW�QDDU�GH�LQSDUDJUDDI�������JHQRHPGH�UHNHQUHJHOV�YRRU�HHQ�NOHLODDJ��'H�LQYORHG�YDQ�GULMIKRXW�RS�GH�HURVLH�YDQ�KHWJUDV�LV�QLHW�EHNHQG�
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��� $VIDOWEHNOHGLQJ
����� 5HVXOWDWHQ�SURHYHQ0RJHOLMNH�RRU]DNHQ�YDQ�LQLWLsOH�VFKDGH�DDQ�HHQ�DVIDOWEHNOHGLQJ�]LMQ��JROIDDQYDO�HQ�ZDWHUVWDQG�YDULDWLHV��2PGDW�GH�PHHVWH�DVIDOWEHNOHGLQJHQ��DVIDOWEHWRQ��RS�]HHGLMNHQ�ERYHQ�GH�WLM]RQH�OLJJHQ��LVHHQ�EHODVWLQJ�DOV�JHYROJ�YDQ�HHQ�GDOHQGH�EXLWHQZDWHUVWDQG�HQ�HHQ�KRJH�IUHDWLVFKH�OLMQ�LQ�GH�GLMNGRRUJDDQV�QLHW�YDQ�WRHSDVVLQJ��+LHUPHH�YDOW�GH�ZDWHUVWDQGYDULDWLH�DOV�EHODVWLQJ�DI�HQ�KRXGHQ�ZHVOHFKWV�GH�JROIEHODVWLQJ�RYHU�
$OV�HHQ�DVIDOWEHNOHGLQJ�JRHG�RQGHUKRXGHQ�LV��]DO�WLMGHQV�GH�VWRUP�GH�LQLWLsOH�VFKDGH�PRHWHQ�RQWVWDDQ�QDPHOLMN�HHQ�VFKHXU�LQ�KHW�DVIDOW��$FKWHUVWDOOLJ�RQGHUKRXG�NDQ�DOV�JHYROJ�KHEEHQ�GDW�UHHGV�DDQ�KHWEHJLQ�YDQ�HHQ�VWRUP�HHQ�VFKHXU�LQ�KHW�DVIDOW�]LW��PDDU�GLW�ZRUGW�KLHU�EXLWHQ�EHVFKRXZLQJ�JHODWHQ�
,Q�>'HUNV�	�.OHLQ�%UHWHOHU������@�]LMQ�'HOWDJRRWSURHYHQ�PHW�HHQ�DVIDOWEHNOHGLQJ�EHVFKUHYHQ�$VIDOWEHNOHGLQJHQ�YDQ������P�HQ������P�GLNWH�ZHUGHQ�JHWHVW��JHOHJHQ�RS�HQNHOH�GHFLPHWHUV�RQGHU�GHJHPLGGHOGH�ZDWHUVWDQG��PDDU�ERYHQ�KHW�JROIQHHUORRSSXQW���(HQ�GHHO�YDQ�GH�SURHYHQ�ZHUG�XLWJHYRHUGRS�HHQ�GRRU�PLGGHO�YDQ�LQ]DJLQJHQ�NXQVWPDWLJ�YHU]ZDNWH�EHNOHGLQJ��%LM�]HHU�NOHLQH�VFKHXUHQ�EOHHNGDW�DOV�JHYROJ�YDQ�HQLJH��YHUYRUPLQJ�YDQ�GH�EHNOHGLQJ�GH�VFKHXU�GLFKW�JLQJ��ZDDUGRRU�YHUGHUH�VFKDGHZHUG�YRRUNRPHQ��(FKWHU��ELM�HHQ�SURHI�PHW�PHHUGHUH��KRUL]RQWDOH�HQ�YHUWLFDOH��VFKHXUHQ�LQ�KHW�DVIDOWEH]ZHHN�GH�DVIDOWODDJ�YDQ������P�QD�RQJHYHHU������XXU�JROYHQ�PHW�HHQ�VLJQLILFDQWH�JROIKRRJWH�YDQ+V ���P��'H�LQVWDELOLWHLW�WUDG�RS�LQ�HHQ�VLWXDWLH�ZDDUELM�KHW�ZDWHU�QD�HHQ�JROIRSORRS�ODQJV�KHW�WDOXGWHUXJVWURRPGH��'RRU�KHW�QHHUZDDUWV�VWURPHQGH�ZDWHU�ZHUG�GH�UDQG�YDQ�KHW�DVIDOWWDOXG�JHOHJHQ�RQGHUGH�KRUL]RQWDOH�VFKHXU�RSJHOLFKW�HQ�RPKRRJJHWURNNHQ��5HHGV�HQLJH�WLMG�YRRU�KHW�EH]ZLMNHQ�ZHUGZDDUJHQRPHQ�GDW�GRRU�]DQGYHUOLHV�YLD�GH�KRUL]RQWDOH��VSOHWHQ�RQJHOLMNH�]DNNLQJHQ�RQWVWRQGHQ��]RZHOLQ�KHW������P�DOV�LQ�KHW������P�GLNNH�DVIDOW��'RRUGDW�KHW�GHHO�ERYHQ�GH�VFKHXU�PHHU�YHU]DNWH�GDQ�KHWGHHO�RQGHU�GH�VFKHXU��YRUPGH�KHW�RQGHU�GH�VFKHXU�JHOHJHQ�GHHO�HHQ�VWHHGV�JURWHUH�KLQGHUQLV�YRRU�KHWQHHUZDDUWV�VWURPHQGH�ZDWHU��ZDDUGRRU�RSZDDUWVH�NUDFKWHQ�RS�GLW�GHHO�RQWVWRQGHQ��1DGDW�GH�RSZDDUWVHNUDFKWHQ�QLHW�PHHU�GRRU�KHW�HLJHQ�JHZLFKW�HQ�DQGHUH�ZHHUVWDQG��VWLMIKHLG��GZDUVYHUELQGLQJHQ�HWF��NRQGHQ�ZRUGHQ�JHFRPSHQVHHUG�ZHUG�GH�UDQG�GRRU�GH�VWURRP�RSJHOLFKW��%RYHQ�GH�KRUL]RQWDOH�VFKHXUZDV�KHW������P�GLNNH�DVIDOW�RYHU�HHQ�DDQ]LHQOLMN�RSSHUYODN�RQGHUPLMQG�HQ�KHW������P�GLNNH�DVIDOW�RYHUHHQ�NOHLQ�RSSHUYODN�
,Q�>9DQ�GHU�:HLGH�	�6PLWK������@�ZRUGW�RS�EDVLV�YDQ�OLWHUDWXXURQGHU]RHN�HQ�DQDO\VH�YDQERYHQJHQRHPGH�SURHYHQ�JHFRQFOXGHHUG�GDW�XLWVSRHOLQJ�YDQ�]DQG�XLW�HHQ�JHVFKHXUGH�DVIDOWEHNOHGLQJHHQ�UHsHO�JHYDDU�NDQ�EHWHNHQHQ��³0HW�QDPH�VFKHXUHQ�LQ�KHW�JHELHG�URQG�GH�ZDWHUOLMQ�]LMQ�NZHWVEDDUGRRU�GH�KRJH�VQHOKHGHQ�GLH�KLHU�LQ�GH�RS��HQ�QHHUJDDQGH�JROIWRQJ�RSWUHGHQ��+RHZHO�QLHW�HHQGXLGLJ�LVYDVWJHVWHOG�GDW�XLWVSRHOLQJ�LQ�DOOH�JHYDOOHQ�OHLGW�WRW��YRRUWVFKULMGHQGH�HURVLH��KHHIW�PRGHORQGHU]RHNDDQJHWRRQG�GDW��PHW�QDPH�ELM�GZDUVVFKHXUHQ��]LFK�HHQ�HURVLHNXLO�RQWZLNNHOW�GLH�]LFK�LQ�RSZDDUWVHULFKWLQJ�XLWEUHLGW��WRW�YHU�ERYHQ�GH�SODDWV�ZDDU�GH�VFKHXU�]LFK�EHYLQGW�
����� 0HFKDQLVPHQEHVFKULMYLQJ2PGDW�DVIDOWEHNOHGLQJHQ�LQ�KHW�DOJHPHHQ�ERYHQ�GH�JHWLM]RQH�OLJJHQ��LV�YRRU�GLW�W\SH�EHNOHGLQJ�KHWJHYDO�YDQ�LQLWLsOH�VFKDGH�YHU�EHQHGHQ�GH�VWRUPYORHGEHUP�QLHW�UHOHYDQW��,Q�KHW�RQGHUVWDDQGH�]LMQ�GHJHYDOOHQ�YDQ�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�EXLWHQWDOXG�HQ�RS�RI�URQG�GH�EHUP�EHVSURNHQ�
6FKDGHYHUORRS�ELM�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�EXLWHQWDOXG2S�EDVLV�YDQ�KHW�YHUORRS�YDQ�GH�'HOWDJRRWSURHYHQ�EHVFKUHYHQ�LQ�SDUDJUDDI�������ZRUGHQ�GH�YROJHQGHIDVHQ�RQGHUVFKHLGHQ�LQ�KHW�VFKDGHYHUORRS�YDQ�HHQ�DVIDOWEHNOHGLQJ�RS�HHQ�]DQGNHUQ��9HUZH]HQ�ZRUGWQDDU�JHEHXUWHQLVVHQERRP���LQ�%LMODJH���
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�����,QLWLsOH�VFKDGH�(U�RQWVWDDW�HHQ�VFKHXUWMH�LQ�KHW�DVIDOW��GRRU�GH�JHKHOH�GLNWH�YDQ�GH�DVIDOWODDJ�KHHQ��'H]H�VFKHXUNDQ�ERYHQ�RI�RQGHU�KHW�JROIQHHUORRSSXQW�RQWVWDDQ�HQ�NDQ�KRUL]RQWDDO�RI�YHUWLNDDO�JHRULsQWHHUG]LMQ������=DQG�VSRHOW�XLW�GRRU�GH�VFKHXU�'RRU�GH�ZDWHUEHZHJLQJ�LQ�HQ�URQG�GH�VFKHXU�VSRHOW�]DQG�XLW��8LW�GH�EHVFKLNEDUH�SURHIUHVXOWDWHQEOLMNW�GDW�XLW�ERYHQ�KHW�QHHUORRSSXQW�JHOHJHQ�VFKHXUHQ�PHHU�]DQG�XLWVSRHOW�GDQ�XLW�RQGHU�KHWQHHUORRSSXQW�JHOHJHQ�VFKHXUHQ��DOV�JHYROJ�YDQ�KHW�LQ��HQ�XLWVWURPHQGH�ZDWHU��%LM�VFKHXUHQ�ERYHQKHW�QHHUORRSSXQW�ZRUGW�GH�HURVLHVQHOKHLG�EHSDDOG�GRRU�KHW�PD[LPDOH�YXO��HQ�OHGLJLQJVGHELHW�GDWGRRU�GH�VFKHXU�VWURRPW�DOV�JHYROJ�YDQ�GH�JROI�GLH�DIZLVVHOHQG�RYHU�GH�VFKHXU�KHW�WDOXG�RSORRSW�HQGDQ�ZHHU�WRW�RQGHU�GH�VFKHXU�QHHUORRSW��%LM�HHQ�NXLO�RQGHU�KHW�QHHUORRSSXQW�ZRUGW�GH�LQ��HQXLWVWURPLQJ�EHSDDOG�GRRU�DDQ��HQ�DIYRHU�YDQ�ZDWHU�XLW�KHW�JURQGSDNNHW��DOV�JHYROJ�YDQ�GHYDULsUHQGH�ZDWHUGUXN�RS�KHW�WDOXG��'H�XLWZLVVHOLQJVGHELHWHQ�]LMQ�HHQ�RUGH�NOHLQHU�GDQ�GLH�ELMVFKHXUHQ�ERYHQ�ZDWHU��+HW�HIIHFW�YDQ�GH�RULsQWDWLH�YDQ�GH�VFKHXU�RS�GH�XLWVSRHOLQJ�LV�QLHWRQGHU]RFKW��%LM�HHQ�NOHLQH�LQLWLsOH�VFKHXU�NDQ�QD�HHQ�]HHU�JHULQJH�]DQGXLWVSRHOLQJ�HQ�HHQ�OLFKWHYHUYRUPLQJ�YDQ�GH�DVIDOWODDJ�GH�VFKHXU�ZRUGHQ�DIJHVORWHQ������+HW�DVIDOW�YHUYRUPW�HQ�GH�VFKHXU�JURHLW�'RRU�KHW�XLWVSRHOHQ�YDQ�]DQG�ZRUGW�KHW�DVIDOW�ORNDDO�RQGHUPLMQG�HQ�NDQ�GH�DVIDOWODDJ�YHUYRUPHQ�$OV�JHYROJ�YDQ�RQJHOLMNPDWLJH�]DNNLQJ�YDQ�GH�DVIDOWODDJ�DDQ�EHLGH�]LMGHQ�YDQ�GH�VFKHXU�QHPHQ�GHNUDFKWHQ�RS�GH�URQG�GH�VFKHXU�JHOHJHQ�GHOHQ�YDQ�GH�DVIDOWODDJ�WRH��HQ�NDQ�GH�VFKHXU�JURHLHQ�(HQ�DQGHUH�PRJHOLMNKHLG�LV�GDW�GH�YHUYRUPLQJ�YDQ�KHW�DVIDOW�EHSHUNW�EOLMIW�HQ�GDW�GH�VFKHXU�QLHWJURHLW��,Q�GDW�JHYDO�NDQ�GH�VLWXDWLH�RQWVWDDQ�GDW�GH�HURVLHNXLO�RQGHU�KHW�DVIDOW�HHQ�]RGDQLJH��JURRWWHEHUHLNW�GDW�KLM�QLHW�PHHU�KHOHPDDO�JHYXOG�ZRUGW�GRRU�ppQ�JROI��+HW�XLWVWURRPGHELHW�GRRU�GH�VFKHXUKHHIW�GDQ�]LMQ�PD[LPDOH�ZDDUGH�EHUHLNW�HQ�GH�HURVLHVQHOKHLG�YDQ�KHW�]DQG�]DO�]LFK�VWDELOLVHUHQ�RIDIQHPHQ������$VIDOW�ZRUGW�ORNDDO�RSJHOLFKW�1DGDW�JURWH�YHUYRUPLQJHQ�URQG�GH�VFKHXU�]LMQ�RSJHWUHGHQ�NXQQHQ�RSZDDUWVH�NUDFKWHQ�RS�DVIDOWURQG�GH�VFKHXU�]RGDQLJ�JURRW�ZRUGHQ�GDW�DVIDOW�URQG�GH�VFKHXU�ORNDDO�ZRUGW�RSJHOLFKW������=DQGNHUQ�ZRUGW�DDQ�JROIDDQYDO�EORRWJHVWHOG�1D�KHUKDDOGHOLMN�RSOLFKWHQ�YDQ�KHW�DVIDOW�VFKHXUW��HHQ�SODDW�YDQ�KHW�DVIDOW�DI��HQ�RQWVWDDW�HHQ�JDW�LQGH�EHNOHGLQJ��+HW�LV�RRN�PRJHOLMN�GDW�KHW�ERYHQ�GH�HURVLHNXLO�KDQJHQGH�GHHO�YDQ�GH�DVIDOWODDJDIEUHHNW�GRRU�JROINODSSHQ��'H�]DQGNHUQ�ZRUGW�DDQ�GLUHFWH�JROIDDQYDO�EORRWJHVWHOG�HQ�]DO�HURGHUHQ������9HUZDFKW�NDQ�ZRUGHQ�GDW��QDGDW�GH�]DQGNHUQ�DDQ�GLUHFWH�JROIDDQYDO�ZRUGW�EORRWJHVWHOG�GH�RQGHUPLMQLQJ�YDQ�KHW�URQG�KHW�JDW�OLJJHQGH�DVIDOW�VQHOOHU�]DO�RQWZLNNHOLQJ�GDQ�LQ�GHYRRUJDDQGH�IDVHQ��+HW�LV�QX�PRJHOLMN�GDW�GH�DVIDOWEHNOHGLQJ�URQG�KHW�JDW�LQ�GH�NHUQ�DIEURNNHOW�HQYHUGZLMQW��+HW�LV�RRN�PRJHOLMN�GDW�GH�EHNOHGLQJ�URQG�KHW�JDW�LQWDFW�EOLMNW�RI�LQ�KHW�JDW�VFKXLIW�HQYHUGHUH�DDQWDVWLQJ�YDQ�GH�NHUQ�VWRSW�RI�DIUHPW������(URVLH�EHUHLNW�GH�NUXLQ�%LM�GRRUJDDQGH�HURVLH�YDQ�GH�]DQGNHUQ�HQ�DIEURNNHOLQJ�YDQ�GH�EHNOHGLQJ�NDQ�GH�NUXLQ�YDQ�GH�GLMNGRRU�GH�HURVLH�ZRUGHQ�DDQJHWDVW��,Q�KHW�KLHU�EHVFKRXZGH�JHYDO�YDQ�LQLWLsOH�VFKDGH�KRRJ�RS�KHWWDOXG�NDQ�GH�NUXLQ�GLUHFW�GRRU�KHW�JROIDIVODJSURFHV�LQ�GH�]DQGNHUQ�ZRUGHQ�DDQJHWDVW������.UXLQ�YHUODDJW�WRW�RQGHU�ZDWHUVWDQG��IDOHQ�2S�KHW�PRPHQW�GDW�GH�HURVLH�GH�DFKWHUNDQW�YDQ�GH�NUXLQ�KHHIW�EHUHLNW��]DO�YHUGHUH�HURVLH�YHUODJLQJYDQ�GH�NUXLQ�WRW�JHYROJ�KHEEHQ��2S�KHW�PRPHQW�GDW�GH�NUXLQ�WRW�RQGHU�GH�ZDWHUVSLHJHO�GDDOW�HQZDWHU��ORNDDO��RYHU�GH�NUXLQ�EHJLQW�WH�VWURPHQ�NDQ�JHVSURNHQ�ZRUGHQ�YDQ�HHQ�LQLWLsOH�EUHV�
6FKDGHYHUORRS�ELM�LQLWLsOH�VFKDGH�RS�RI�YODN�RQGHU�GH�EHUP2RN�LQ�KHW�JHYDO�GDW�LQLWLsOH�VFKDGH�YODN�RQGHU�RI�RS�GH�EHUP�SODDWV�YLQGW��WUHGHQ�GH�ERYHQEHVFKUHYHQPHFKDQLVPHQ�RS��,GHQWLHN�DOV�EHVSURNHQ�YRRU�GH�VWHHQ]HWWLQJ��LQ�SDUDJUDDI������NDQ�ELM�VFKDGH�QHW
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RQGHU�RI�RS�GH�EHUP�ZRUGHQ�YHUZDFKW�GDW�QD�KHW�RQWVWDDQ�YDQ�HHQ�JDW�LQ�GH�EHNOHGLQJ��GH�URQG�KHW�JDWJHOHJHQ�EHNOHGLQJ�HHQ�UHODWLHI�JURWH�URO�JDDW�VSHOHQ�LQ�GH�YHUGHUH�RQWZLNNHOLQJ�WHQ�RS]LFKWH�YDQ�KHWJHYDO�YDQ�LQLWLsOH�VFKDGH�RS�KHW�WDOXG�
����� 5HNHQUHJHOV1D�HHQ�LQLWLsOH�VFKHXU�LQ�GH�DVIDOWODDJ�]DO�HU�]DQG�JDDQ�XLWVSRHOHQ��+HW�DVIDOW�]DO�YHUYROJHQV�JDDQYHU]DNNHQ�LQ�GH�KROWH�GLH�RQGHU�KHW�DVIDOW�LV�RQWVWDDQ��(QLJ�LQ]LFKW�LQ�GH�VQHOKHLG�ZDDUPHH�GLW�SURFHVSODDWVYLQGW�LV�YHUNUHJHQ�WLMGHQV�KHW�RQGHU]RHN�LQ�GH�'HOWDJRRW�LQ�������ELM�GH]H�SURHYHQ�ZHUGHQ]DDJVQHGHQ�LQ�GH�DVIDOWEHNOHGLQJ�DDQJHEUDFKW��ZHONH�LQLWLsOH�VFKHXUHQ�UHSUHVHQWHHUGHQ��7LMGHQV�GHSURHYHQ�LQ�GH�'HOWDJRRW�LV�YDVWJHVWHOG�GDW�ppQ�HQNHOH�VFKHXU�QRJ�QLHW�KRHIW�WH�OHLGHQ�WRW�KHW�EH]ZLMNHQYDQ�GH�DVIDOWEHNOHGLQJ��+HW�LV�PRJHOLMN�GDW�GH�YHUYRUPLQJ�YDQ�KHW�DVIDOW�WRW�JHYROJ�KHHIW�GDW�GH�VFKHXU]LFK�ZHHU�VOXLW��%LM�GH�ODDWVWH�SURHI�ZHUG�HHQ�JROIKRRJWH�YDQ�+ V  ����P�WRHJHSDVW�RS�HHQDVIDOWEHNOHGLQJ�PHW�PHHUGHUH�NXQVWPDWLJH�VFKHXUHQ��1D������XXU�EH]ZHHN�GH�DVIDOWODDJ�PHW�HHQ�GLNWHYDQ����FP��WHUZLMO�GH�DVIDOWODDJ�PHW�HHQ�GLNWH�YDQ����FP�QRJ�UHGHOLMN�LQ�WDFW�ZDV�
/DWHU�LV�HHQ�WKHRUHWLVFK�HURVLHPRGHO�RQWZLNNHOG�HQ�JHLMNW�DDQ�GH�PHHWUHVXOWDWHQ�XLW�GH�'HOWDJRRW�>9DQGHU�:HLGH�	�6PLWK������@��+HW�PRGHO�LV�DIJHOHLG�YRRU�VFKHXUHQ�ORRGUHFKW�RS�GH�VWURRPULFKWLQJ�JHOHJHQ�ERYHQ�KHW�JROIQHHUORRSSXQW��HQ�JHHIW�HHQ�VFKDWWLQJ�YDQ�GH�GLHSWH�YDQ�GH�HURVLHNXLO�RQGHU�KHWDVIDOW��DOV�IXQFWLH�YDQ�GH�HLJHQVFKDSSHQ�YDQ�KHW�NRUUHOPDWHULDDO��GH�SODDWV�HQ�GH�EUHHGWH�YDQ�GH�VSOHHW�GH�JROIFRQGLWLHV�HQ�KHW�DDQWDO�JROYHQ��]LH�)LJXXU������YRRU�HHQ�LOOXVWUDWLH��'H�PRGHOUHVXOWDWHQ�]LMQVOHFKWV�LQ�EHSHUNWH�PDWH�JHYHULILHHUG�HQ�GH�UHVXOWDWHQ�PRHWHQ�DOV�JOREDOH�LQGLFDWLH�ZRUGHQJHwQWHUSUHWHHUG�
,Q�>6WRXWMHVGLMN�HQ�0HLMHUV�����@�ZRUGHQ�EHUHNHQLQJHQ�DDQ�HHQ�DVIDOWODDJ�EHVFKUHYHQ��ZDDUELM�LVJHWUDFKW�GH�WLMGHQV�GH�GHOWDJRRWSURHYHQ�RQWVWDQH�VFKDGH�DDQ�KHW�DVIDOW�QD�WH�UHNHQHQ��'LW�LV�PDDU�WHQGHOH�JHOXNW�
,QGLHQ�HHQ�DDQQDPH�ZRUGW�JHGDDQ�YRRU�GH�WRHQDPH�YDQ�GH�EUHHGWH�YDQ�GH�VSOHHW�DOV�IXQFWLH�YDQ�GHRQGHUPLMQLQJ�YDQ�GH�DVIDOWODDJ��GDQ�NDQ�PHW�ERYHQEHVFKUHYHQ�PRGHO�HHQ�VFKDWWLQJ�ZRUGHQ�JHPDDNWYDQ�KHW�VFKDGHYHUORRS�YDQ�GH�DVIDOWEHNOHGLQJ�LQ�GH�HHUVWH�IDVHQ��WRW�KHW�PRPHQW�GDW�GH�]DQGNHUQ�GLUHFWDDQ�JROIDDQYDO�ZRUGW�EORRWJHVWHOG��9DQDI�KHW�PRPHQW�YDQ�GLUHFWH�JROIDDQYDO�RS�GH�]DQGNHUQ�LV�KHWPHHVW�JHVFKLNWH�EHVFKLNEDUH�PRGHO�YRRU�KHW�EHSDOHQ�YDQ�KHW�YHUGHUH�YHUORRS�KHW�'XURVWD�PRGHO��9RRUEHSHUNHQGH�RSPHUNLQJHQ�RYHU�GLW�PRGHO�ZRUGW�YHUZH]HQ�QDDU�SDUDJUDDI���������� 3UDNWLMNYRRUEHHOGHQ,Q�GH�OLWHUDWXXU�LV�JH]RFKW�QDDU�JHYDOOHQ�ZDDUELM�EH]ZLMNHQ�RI�ELMQD�EH]ZLMNHQ�LV�RSJHWUHGHQ�DOVJHYROJ�YDQ�VFKDGH�DDQ�GH�EHNOHGLQJ�YDQ�KHW�EXLWHQWDOXG��(HQ�SUREOHHP�GDW�GDDUELM�RSWUHHGW�LV�GDW�ELMYHHO�YDQ�GH�RSJHWUHGHQ�GRRUEUDNHQ�KHW�VFKDGHYHUORRS�QLHW�JRHG�LV�EHVFKUHYHQ��'DDU�ZDDU�EUHVVHQ�RIVWURRPJDWHQ�]LMQ�RQWVWDDQ�LV�YDDN�QLHW�PHW�]HNHUKHLG�YDVW�WH�VWHOOHQ�ZHON�PHFKDQLVPH�WRW�GH�LQLWLsOHEUHV�KHHIW�JHOHLG��+HODDV�ULFKW�KHW�VWRUPYORHGUDSSRUW�]LFK�YRRU�HHQ�JURRW�GHHO�MXLVW�RS�GH�EUHVVHQ�HQVWURRPJDWHQ�HQ�LQ�ZDW�PLQGHUH�PDWH�RS�GH�PHHU�EHSHUNWH�VFKDGH�
9ROJHQV�>YDQ�GHU�.OH\�	�=XLGHZHJ���������SDJ�����@�³�KHHIW�PHQ�ELM�GH�UDPS�YDQ������QLHW�NXQQHQFRQVWDWHUHQ�GDW�HHQ�GLMNEUHXN�LV�RQWVWDDQ�DOV�JHYROJ�YDQ�KHW�EH]ZLMNHQ�YDQ�KHW�EXLWHQEHORRS��9HOHGLMNHQ�]LMQ�WRHQ�EH]ZHNHQ�GRRUGDW�KHW�ELQQHQEHORRS�GRRU�RYHUVWURPHQG�ZDWHU�HQ�GRRU�JROINODSSHQZHUG�DIJHEURNHQ´��´�+HW�ZDWHU�RYHUVSRHOGH�QLHW�DOOHHQ�KHW�ELQQHQEHORRS��KHW�GURQJ�RRN�GH
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GLMNOLFKDPHQ�ELQQHQ�HQ�YHUVQHOGH�GDDUPHH�KHW�HYHQZLFKWVYHUOLHV��9DQ�ELQQHQXLW�ZHUGHQ�GH�GLMNHQDIJHEURNHQ��WHUXJVFKULMGHQGH�HURVLH��WRWGDW�WHQVORWWH�GH�EXLWHQEHORSHQ�EH]ZHNHQ�HQ�GH�GRRUEUDNHQHHQ�IHLW�ZHUGHQ´��2RN�LQ�5:6��������LV�YHUPHOG�GDW�QD�GH�VWRUPUDPS�YDQ������YHUUHZHJ�KHW�JURRWVWHGHHO�YDQ�GH�EHVFKDGLJLQJHQ�ZHUG�DDQJHWURIIHQ�DDQ�GH�ELQQHQEHORSHQ�HQ�GH�NUXLQ�HQ�GDW�RS�]HHU�YHHOSODDWVHQ�KHW�EXLWHQEHORRS�RQEHVFKDGLJG�ZDV��³2S�SODDWVHQ�ZDDU�ZHO�VFKDGH�DDQ�KHW�EXLWHQWDOXG�ZHUGDDQJHWURIIHQ�EOHHI�GLW�PHHVWDO�EHSHUNW�WRW�EUDQGLQJVDIVODJ�RYHU�HHQ�VPDOOH�VWURRN�ERYHQ�GH�EHNOHGLQJRI�HHQ�SODDWVHOLMN�YHUQLHOLQJ�YDQ�GH�VWHHQJORRLLQJ��,Q�HQNHOH�JHYDOOHQ�ZDV�GH�JUDVPDW�RS�GHEXLWHQEHUP�HQ�RS�KHW�GDDUERYHQ�JHOHJHQ�EXLWHQEHORRS�SODDWVHOLMN�RYHU�JURWHUH�RSSHUYODNWHQYHUGZHQHQ��RI�YHUWRRQGH�KHW�YHUVSUHLGH�NXLOHQ�HQ�JDWHQ��VRPV�WRW�LQ�GH�NUXLQ�GRRUORSHQG´�
,Q�KHW�>5DPSQXPPHU��������SDJ����E�@�LV�ppQ�RPVFKULMYLQJ�JHYRQGHQ�GLH�VWHUN�GRHW�YHUPRHGHQ�GDWHHQ�EUHV�YDQ�DDQ]LHQOLMN�RPYDQJ�LV�RQWVWDDQ�GRRU�VFKDGH�DDQ�KHW�EXLWHQWDOXG��QDPHOLMN�YRRU�GH�GLMNYDQ�GH�$QQD�)ULVRSROGHU�RS�1RRUG�%HYHODQG��³+HW�EXLWHQEHORRS�YDQ�GH�GLMN�YDQ�GH�$QQD�)ULVRSROGHUZHUG�DDQJHWDVW�HQ�QDELM�GLMNSDDO����RQWVWRQG�HHQ�EUHV�WHU�EUHHGWH�YDQ����P�PHW�HHQ�ERGHPGLHSWH�YDQ1$3����P�ZDDUGRRU�GH�SROGHU�RYHUVWURRPGH�´
9RRU�HQNHOH�VFKDGHJHYDOOHQ�XLW������LV�LQ�>5:6������@�LQIRUPDWLH�JHSUHVHQWHHUG�RYHU�]HHUDDQ]LHQOLMNH�VFKDGH�ZHONH�EOLMNEDDU�KHW�JHYROJ�ZDV�YDQ�RSJHWUHGHQ�VFKDGH�DDQ�GH�EXLWHQEHNOHGLQJ�QDPHOLMN�YRRU�GH�%ULHOVH�0DDV�GDP��3ROGHU�GH�(HQGUDFKW�RS�7H[HO��HQ�YRRU�GH�KRRIGZDWHUNHULQJ�ELMKHW�1RUPHUYHQ�RS�:LHULQJHQ�
2YHU�GH�DIVOXLWGDP�YDQ�GH�%ULHOVH�0DDV���ZRUGW�LQ�>5:6���������SDJ�����HQ�SDJ������ILJXXU������@KHW�YROJHQGH�YHUPHOG��³'H�VWHHQJORRLLQJ��GLH�KRRIG]DNHOLMN�XLW�OLFKWH�%HOJLVFKH�]HWVWHHQ�EHVWRQG�ZHUG�GRRU�GH�VWRUPYORHG�RS���IHEUXDUL������RYHU�JURWH�OHQJWH�YDQ�GH�GDP�ZHJJHVODJHQ�RI�XLW�YHUEDQGJHUXNW��+LHUGRRU�ZHUG�GH�NOHLEHNOHGLQJ�RQGHU�GH�JORRLLQJ�HQ�RQGHU�GH�EHWRQEDQG��GLH�GH�JORRLLQJ�DDQGH�ERYHQ]LMGH�DIVORRW��SODDWVHOLMN�ZHJJHVODJHQ�HQ�GH�]DQGNHUQ�DDQJHWDVW��'H]H�DDQWDVWLQJ�]HWWH�]LFK�RSHHQ�SDDU�SODDWVHQ�YRRUW�WRW�LQ�KHW�EXLWHQWDOXG�ERYHQ�GH�EXLWHQEHUP�YDQ�GH�GDP�HQ�RS�ppQ�SODDWV�]HOIVGRRU�GH�NUXLQ�WRW�LQ�KHW�ELQQHQWDOXG�´�(HQ�LOOXVWUDWLH�YDQ�KHW�DIJHVODJHQ�SURILHO�LV�JHSUHVHQWHHUG�LQ)LJXXU��������2S�GH�SODDWV�ZDDU�GH�HURVLH�KHW�ELQQHQWDOXG�KDG�EHUHLNW�ZDV�GXV�EOLMNEDDU�JHGXUHQGH�GHVWRUPYORHG�RS���IHEUXDUL������KHW�EHJLQ�YDQ�GH�IDVH�YDQ�NUXLQYHUODJLQJ�EHUHLNW�QD�LQLWLsOH�VFKDGH�DDQGH�EHNOHGLQJ�YDQ�KHW�EXLWHQWDOXG�
2YHU�GH�]HHGLMN�YDQ�3ROGHU�GH�(HQGUDFKW�RS�7H[HO��SDJ������ILJXXU�������ZRUGW�YHUPHOG��³2S��IHEUXDUL������ZHUG�KHW�EXLWHQEHORRS�YDQ�GH�]HHGLMN��YRRU�]RYHU�GH]H�LQ�=:�12�HQ�1:�=2�ULFKWLQJORRSW��RS�QLHW�PLQGHU�GDQ�����SODDWVHQ�]ZDDU�EHVFKDGLJG��2S�YHOH�SODDWVHQ�VWUHNWH�GH�DDQWDVWLQJ�]LFKRYHU�GH�JHKHOH�EUHHGWH�YDQ�GH�NUXLQ�XLW��+HW�ELQQHQEHORRS�ZHUG�RS�HQNHOH�SODDWVHQ�EHVFKDGLJG�GRRUDIVFKXLYLQJHQ��GRFK�VOHFKWV�LQ�JHULQJH�PDWH��'H�EHVFKDGLJLQJHQ�YDQ�KHW�EXLWHQEHORRS�ZDUHQKRRIG]DNHOLMN�WH�ZLMWHQ�DDQ�GH�PLQGHU�JRHGH�WRHVWDQG�YDQ�GH�LQ������DDQJHEUDFKWH�NOHLEHNOHGLQJ��'HGLNWH�KLHUYDQ�ZDV�RS�YHOH�SODDWVHQ�WH�JHULQJ��WHUZLMO�GH�NZDOLWHLW�YDQ�GH�NOHL�PHHUPDOHQ�WH�ZHQVHQRYHU�OLHW´��(HQ�LOOXVWUDWLH�YDQ�HHQ�EHVFKDGLJLQJ�GLH�WRW�KHW�ELQQHQWDOXG�UHLNW�LV�WH�]LHQ�LQ�)LJXXU������GZDUVSURILHO�ELM�$��
9HUGHU�ZRUGW�RYHU�:DWHUVFKDS�'H�'HUWLJ�*HPHHQVFKDSSHOLMNH�3ROGHUV�RS�7H[HO��SDJ�����JHUDSSRUWHHUG��³2S�GLYHUVH�SODDWVHQ�YDQ�GH�GLMN�ZHUGHQ�RS���IHEUXDUL������GH�JURWH�EHWRQQHQ�SODWHQ�ZHONH�GH�VWHHQJORRLLQJ�DDQ�GH�ERYHQ]LMGH�DIVOXLWHQ��ZHJJHVODJHQ��WHUZLMO�RRN�GH�VWHHQ��HQNOLQNHUJORRLLQJHQ�EHVFKDGLJG�ZHUGHQ��(U�KDGGHQ�YHUGHU�RQWJURQGLQJHQ�YDQ�KHW�EXLWHQWDOXG�SODDWV�WRWDDQ�GH�EXLWHQNUXLQOLMQ��RS�HQNHOH�SODDWVHQ�YHUGZHHQ�RRN�GH�NUXLQ��'RRU�HHQ�HQ�DQGHU�RQWVWRQG�HHQ]HHU�JHYDDUOLMNH�VLWXDWLH�´
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9DQ�GH�KRRIGZDWHUNHULQJ�ELM�KHW�1RUPHUYHQ�RS�:LHULQJHQ��SDJ�����HQ�SDJ������ILJXXU��������JHOHJHQDDQ�GH�QRRUG]LMGH�YDQ�:LHULQJHQ��LV�HHQ�IRWR�JHSUHVHQWHHUG�YDQ�HHQ�PHW�]DQG]DNNHQ�HQ�GHN]HLOHQYHUGHGLJG�DIJHVODJHQ�EXLWHQEHORRS��]LH�ILJXXU������
(QNHOH�JHYDOOHQ�ZDDU�WLMGHQV�GH�VWRUPYORHG�YDQ������DDQ]LHQOLMNH�VFKDGH�DDQ�KHW�EXLWHQWDOXG�RSWUDG�PDDU�ZDDUYRRU�JHHQ�LQIRUPDWLH�RYHU�YHUGHUH�VFKDGH�DDQ�KHW�EXLWHQWDOXG�LV�JHYRQGHQ��]LMQ�x +RHNVH�ZDDUG��SROGHU�.OHLQ�3LHUVKLO��ZDDU�OLFKWH�DIVODJ�YDQ�KHW�EXLWHQWDOXG�RYHU�HHQ�OHQJWH�YDQ�����P�ZRUGW�JHUDSSRUWHHUG��SDJ�����x (LODQG�YDQ�'RUGUHFKW��2XGHQGLMNVH�SROGHU��ZDDU�]ZDUH�EHVFKDGLJLQJ�YDQ�KHW�EXLWHQWDOXG�RSWUDG�HQGH�EHWRQNHULQJ�ODQJV�EXLWHQNUXLQ��YULMZHO�JHKHHO�YHUQLHOG��RYHU�HHQ�DIVWDQG�YDQ������P��SDJ�����x :DWHUVFKDS�+HW�=XLGHUDIZDWHULQJVNDQDDO��ZDDU�KHW�EXLWHQWDOXG�YDQ�GH�NDGH�ODQJV�KHW�2XGH�0DDVMH]ZDDU�EHVFKDGLJG�ZHUG�RYHU�HHQ�OHQJWH������P��SDJ�����x 3ROGHU�:DOFKHUHQ��PHW�HUQVWLJH�VFKDGH�DDQ�GH�VWHHQJORRLLQJ�ELM�:HVWNDSSHOOH�RYHU�HHQ�OHQJWH�����P��SDJ������
2YHU�DDQ]LHQOLMN�VFKDGH�DDQ�KHW�EXLWHQWDOXG�YDQ�ERYHQJHQRHPGH�:HVWNDSSHOVH�=HHGLMN�ZRUGW�LQ>+ROOHVWHOOH������@�WLMGHQV�YHUVFKLOOHQGH�DQGHUH�VWRUPHQ�JHUDSSRUWHHUG��,Q�������JURWH�VFKDGH�DDQ�GHJORRLLQJ�YDQ�RXGH�YHUVOHWHQ�VWHQHQ��SDJ������LQ������HHQ�JURRW�JDW�LQ�EDVDOWJORRLLQJ�QD�]ZDUHQRRUGZHVWHUVWRUP��)RWR�SDJ������LQ������]ZDUH�EHVFKDGLJLQJ�YDQ�LQ������DDQJHOHJGHEHWRQEORNNHQJORRLLQJ��)RWR�SDJ������(U�ZRUGHQ�JHHQ�ELM]RQGHUKHGHQ�PHW�EHWUHNNLQJ�WRW�VFKDGH�RQGHUGH�EHNOHGLQJ�YHUPHOG�
,Q�>&85��7$:������@�ZRUGHQ�SUDNWLMNYRRUEHHOGHQ�YDQ�VFKDGH�DDQ�VWHHQ]HWWLQJHQ�EHVSURNHQ��,Q�GHSHULRGH�����������]LMQ�ELM�KHW�&2:�HQ�ODWHU�'::�����PHOGLQJHQ�ELQQHQJHNRPHQ�YDQ�VFKDGH�DDQEHNOHGLQJHQ��%LM����YDQ�GH]H�JHYDOOHQ�EHVWRQG�GH�WRSODDJ�XLW�EHWRQHOHPHQWHQ��EORNNHQ�RI�]XLOHQ���'HJURRWWH�YDQ�GH�VFKDGHSOHNNHQ�LQ�GH�WRSODDJ�OLHS�LQ���YDQ�GH����JHYDOOHQ�RS�WRW�LQ�GH�UDQJH���������������P���(U�ZRUGHQ�JHHQ�GHWDLOV�YHUPHOG�RYHU�GH�VFKDGH�RQGHU�GH�WRSODDJ���(HQ�VSHFLILHN�JHYDO��GDWYDQ�GH�VFKDGH�DDQ�GH�=XLGZDO��0DDVYODNWH��LQ������LV�YHUPHOGHQVZDDUGLJ�YDQZHJH�KHW�JURWH�JDW��������P���LQ�GH�WRSODDJ�YDQ�EHWRQ]XLOHQ��'H�EHNOHGLQJ�EHVWRQG�XLW�EHWRQ�]XLOHQ�YDQ������P�GLNWH��GLH�LQJHZDVVHQ�ZDUHQ�PHW�K\GUDXOLVFKH�VWDDO�VODNNHQ��7LMGHQV�GH�VWRUP��PHW�+ V  ���j�����P��LVZDDUVFKLMQOLMN�HHQ�GHHO�YDQ�GH�EHNOHGLQJ�RSJHEDUVWHQ��ZDDUQD�HHQ�VWURRN�YDQ�FD�����P�OHQJWH�YROOHGLJYHUZRHVW�ZHUG��9RRUWJDDQGH�VFKDGH�EOHHI�XLW�RPGDW�KHW�WDOXG�]HHU�IODXZ�ZDV��QDPHOLMN������1D�GHVWRUP�ZDV�HU�HHQ�6�SURILHO�LQ�GH�GLNNH�ILOWHUODDJ�RQWVWDDQ�
,Q�>7$:������@�ZRUGW�LQ�KHW�YHUVODJ�+RRJZDWHU�-DQXDUL�)HEUXDUL�������ULYLHUGLMNHQ��EHNOHGLQJPHHVWDO�JUDVPDW�RS�NOHLODDJ��JHFRQFOXGHHUG��³(URVLH�YDQ�KHW�WDOXG�KHHIW�]LFK�YRRUDO�YRRUJHGDDQ�RSGLH�SODDWVHQ�ZDDU�GH�JUDVPDW�LQ�VOHFKWH�FRQGLWLH�ZDV´��'H�RSJHWUHGHQ�VFKDGH�DDQ�KHW�EXLWHQWDOXG�EOLMNWYRRUDO�VDPHQ�WH�KDQJHQ�PHW�EHKHHUVYRUPHQ�GLH�OHLGHQ�WRW�HURVLHJHYRHOLJH�JUDVPDWWHQ��NOHSHOPDDLHQ�RYHUEHPHVWLQJ��RYHUEHJUD]LQJ���%LM�GLMNSDDO�����DDQ�GH�/HN�ZHUG�LQ�KHW�EXLWHQWDOXG�GRRU�]ZDUHJROIVODJ�HQ�ZDDUVFKLMQOLMN�GRRU�GULMIKRXW�HHQ�JDW�JHVODJHQ�YDQ����P�ODQJ����P�EUHHG�HQ�����P�GLHS�+HW�JDW�ZHUG�GLUHFW��"��RSJHYXOG�PHW�]DQG]DNNHQ��/DQJV�GH�:DDO�«���YRQG�RS�HHQ�JURRW�DDQWDOSODDWVHQ�HURVLH�RI�EHVFKDGLJLQJ�DDQ�KHW�EXLWHQWDOXG�SODDWV��*HFRQVWDWHHUG�ZHUG�GDW�YHHOEHVFKDGLJLQJHQ�DDQ�GH�EXLWHQ]LMGH�]DWHQ�RS�SODDWVHQ�ZDDU�OLFKWPDVWHQ�VWDDQ��GXV�ZDDU�LQ�KHW�YHUOHGHQZDV�JHJUDYHQ�LQ�GH�GLMNHQ���%LM�+HUZLMQHQ�DDQ�GH�:DDO��«�ZHUG�VFKHXUYRUPLQJ�JHFRQVWDWHHUG�LQ�KHWDVIDOW�YDQ�KHW�EXLWHQWDOXG��2S�HQNHOH�SODDWVHQ�ZHUG�VFKDGH�GRRU�JROIDDQYDO�RS�KHW�EXLWHQWDOXGJHVLJQDOHHUG�RS�GH�JUHQV�WXVVHQ�EDVDOW�HQ�JUDV�2S�KHW�GLMNYDN�2HIIHOW�ODQJV�GH�0DDV�ZHUG�RS�HQNHOH�SODDWVHQ�GRHN�DDQJHEUDFKW�RS�KHW�JHGHHOWHOLMNQRJ�RQEHJURHLGH�WDOXG��ZDW�HQLJH�DIVSRHOLQJ�YDQ�GH�NOHLODDJ�RYHULJHQV�QLHW�KHHIW�ZHWHQ�WH�YRRUNRPHQ�
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,Q�>9DQ�GHU�0HHU������@�ZRUGW�HHQ�JHYDO�YDQ�LQ������RQWVWDQH�VFKDGH�DDQ�GH�(PPDSROGHUGLMN�LQ*URQLQJHQ�EHVFKUHYHQ��2YHU���NP�OHQJWH�ZHUGHQ�PHHU�GDQ�����JDWHQ�LQ�GH�JUDVEHNOHGLQJ�JHVODJHQ�ZDDUYDQ�GH�JURRWVWH�WRW�RQJHYHHU���P��KRUL]RQWDDO�JHPHWHQ��YDQ�GH�ELQQHQNUXLQOLMQ�NZDPHQ��'HNOHLODDJ�KDG�HHQ�GLNWH�YDQ�����P��$DQJHJHYHQ�LV�GDW�GH�NOHL�YDQ�]HHU�VOHFKWH�NZDOLWHLW�ZDV��2S�EDVLVYDQ�GH�LQ�>9DQ�GHU�0HHU������@�JHJHYHQ�EHVFKULMYLQJ�YDQ�KHW�JURRWVWH�JDW��NDQ�GH�HURVLHNXLO�JOREDDOZRUGHQ�DDQJHQRPHQ�DOV�JHVFKHWVW�LQ�)LJXXU�������'H]H�VFKDGH�ZRUGW�JHVFKDW�WH�]LMQ�RQWVWDDQ�WLMGHQVHHQ�SHULRGH�YDQ�RQJHYHHU���XXU�PHW�HHQ�ZDWHUVWDQG�YDQ�1$3������P�HQ�HHQ�JROIKRRJWH�LQ�GH�RUGH�YDQ+V  ���D�����P���� 0HWKRGLHN�RQGHU]RHN�EHODQJULMNH�NHQQLVOHHPWHQ
����� ,QOHLGLQJ�HQ�GRHO+HW�GRHO�YDQ�KHW�SURMHFW�YDQ�PHFKDQLVPHQ�HQ�UHVWVWHUNWH�LV�RP�GH�UHVWVWHUNWH�YDQ�HHQ�GLMN�QD�LQLWLHHOIDOHQ�LQ�WHUPHQ�YDQ�NDQVHQ�WH�NXQQHQ�JHYHQ��,Q�GH�SDUDJUDIHQ�����W�P�����LV�HHQ�LQYHQWDULVDWLHXLWJHYRHUG�YDQ�GH�EHVFKLNEDUH�NHQQLV�YDQ�GH�SURFHVVHQ�GLH�]RXGHQ�NXQQHQ�RSWUHGHQ�QD�LQLWLHHO�IDOHQ�,Q�GH]H�SDUDJUDDI�ZRUGW�HHQ�RS]HW�JHJHYHQ�YDQ�GH�ZLM]H�ZDDURS�GH�EHODQJULMNH�NHQQLVOHHPWHQ�NXQQHQZRUGHQ�YDVWJHVWHOG��+LHUWRH�ZRUGHQ�GH�YROJHQGH�VWDSSHQ�JH]HW�
x 2SVWHOOHQ�RYHU]LFKW�RQWEUHNHQGH�NHQQLV�XLW�WDNNHQ�JHEHXUWHQLVVHQERRP�x �=R�PRJHOLMN��LQYXOOHQ�NHQQLVOHHPWHQ�PHW�UXGLPHQWDLUH�DDQQDPHQ�x %HVFKULMYLQJ�YDQ�GH�DDQSDN�YDQ�GH�FDVH�VWXGLHV�GLH�WHU�RQGHUVWHXQLQJ�GLHQHQ�YRRU�KHW�]RHNHQ�QDDUGH�EHODQJULMNH�NHQQLVOHHPWHQ�
,Q�SDUDJUDDI�����ZRUGHQ�GH�FDVH�VWXGLHV�HQ�GH�DQDO\VH�YDQ�GH�UHVXOWDWHQ�GDDUYDQ�EHVFKUHYHQ�
����� 2YHU]LFKW�NHQQLVOHHPWHQ(HQ�NHQQLVOHHPWH�ZRUGW�KLHU�JHGHILQLHHUG�DOV�HHQ�NHQQLVJHELHG�ZDDUYRRU�QRJ�QLHW�HHUGHU�XLWVSUDNHQ]LMQ�JHGDDQ�LQ�WHUPHQ�YDQ�PRGHOOHULQJ��9RRU�GH]H�NHQQLVOHHPWHQ�]XOOHQ�LQ�GH]H�VWXGLH�UXGLPHQWDLUHDDQQDPHQ�PRHWHQ�ZRUGHQ�JHGDDQ��YRRUQDPHOLMN�JHEDVHHUG�RS�VFKDWWLQJHQ�RI�VWHUN�JHVFKHPDWLVHHUGHEHUHNHQLQJHQ���8LWHUDDUG�]XOOHQ�HU�NHQQLVJHELHGHQ�]LMQ�ZDDUYRRU�ZHO�PRGHOOHQ�F�T��DDQQDPHQ�]LMQJHGDDQ��PDDU�ZHONH�QRJ�RQYROGRHQGH�QDXZNHXULJ�]LMQ�EHVFKUHYHQ��9RRU�KHW�GRHO�YDQ�GLW�GHHO�YDQ�GHVWXGLH�ZRUGHQ�GH]H�YRRUDOVQRJ�WRFK�RYHUJHQRPHQ�
��������.HQQLVOHHPWHQ�VWHHQ]HWWLQJHQ+HW�VFKDGHYHUORRS�LV�VWDSVJHZLMV�JHJHYHQ�LQ�SDUDJUDDI��������HQ�JUDILVFK�LQ�ELMODJH����ERPHQ���HQ����1DDU�GH�QXPPHULQJ�XLW�GH]H�SDUDJUDDI�ZRUGW�YHUZH]HQ�
�� *DWJURHL�QD�XLWOLFKWHQ�HHUVWH�VWHHQ1D�KHW�XLWOLFKWHQ�YDQ�GH�HHUVWH�VWHHQ�NXQQHQ�HU�LQ�GH�GLUHFWH�RPJHYLQJ�QLHW�PHHU�]XONH�JURWHRYHUGUXNNHQ�RSWUHGHQ�RPGDW�GH�EHNOHGLQJ�ORNDDO�QX�KHHO�µRSHQ¶�LV��'H�YROJHQGH�VWHQHQ��JHUHODWHHUGDDQ�GLH�HHUVWH�IDOHQGH�VWHHQ��NXQQHQ�GXV�DOOHHQ�ZRUGHQ�YHUSODDWVW�RI�XLWJHOLFKW�GRRU�GH�JURWHYHUYRUPLQJHQ�GLH�RQWVWDDQ�GRRU�RQGHUPLMQLQJ��KHW�ILOWHU�ZRUGW�µRSJHJHWHQ¶���+HW�LV�QLHW�EHNHQG�ELMZHONH�RQGHUPLMQLQJ�GH�WRSODDJ�JDDW�LQVWRUWHQ��+RH�VWHLOHU�KHW�WDOXG�KRH�VQHOOHU�GLWRQGHUPLMQLQJVSURFHV�SODDWVYLQGW��'H�JDWJURHL�KDQJW�KLHUGRRU�GXV�VWHUN�VDPHQ�PHW�GH�UHVWVWHUNWH�YDQ
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KHW�ILOWHU��'DDUQDDVW�LV�KHW�QLHW�EHNHQG�KRH�GH�JDWJURHL�]DO�YHUORSHQ�ZDQQHHU�KHW�ZDWHUQLYHDX�YDULHHUWWHQ�RS]LFKWH�YDQ�KHW�QLYHDX�YDQ�KHW�JDW�WLMGHQV�KHW�HURVLHSURFHV�YDQ�KHW�ILOWHU�
������ +HW�JHGUDJ�YDQ�KHW�JHRWH[WLHO�WLMGHQV�]ZDUH�EHODVWLQJ�LV�QLHW� EHNHQG�
������ �,QGLHQ�HU�HHQ�NOHLODDJ�DDQZH]LJ�LV���(U�LV�HQLJH�NHQQLV�EHVFKLNEDDU�RYHU�GH�HURVLH�YDQ�GXQQHNOHLODJHQ��YHLOLJH�ZDDUGHQ�VWDDQ�LQ�/HLGUDDG�7RHWVHQ���.ZDQWLWDWLHYH�LQIRUPDWLH�RYHU�KHW�YHUORRS�LQGH�WLMG��DIKDQNHOLMN�YDQ�GH�K\GUDXOLVFKH�UDQGYRRUZDDUGHQ��LV�HFKWHU�QLHW�DDQZH]LJ
��������� (URVLH�YDQ�KHW�NHUQPDWHULDDO%LM�JHJHYHQ�JHRPHWULH�YDQ�KHW�]DQGOLFKDDP��HQ�SODDWVYDVWH�EHNOHGLQJ�NDQ�PHW�KHW�PRGHO�'85267$HHQ�EHQDGHULQJ�YDQ�KHW�HURVLHYHUORRS�ZRUGHQ�JHPDDNW��3UREOHHP�LV�HFKWHU�GDW�ELM�HHQ�HURGHUHQGHVWHHQEHNOHGLQJ�HU�JHHQ�VSUDNH�LV�YDQ�HHQ�VWDELHOH�µYHUGHGLJLQJ¶��+HW�YHUGHGLJGH�GHHO�YDQ�GH�GLMNYHUDQGHUG�GXV�LQ�GH�WLMG��GH�JDWJURHL�LQ�GH�WRSODDJ�]DO�VLPXOWDDQ�PHW�GH�HURVLH�YDQ�KHW�NHUQPDWHULDDOSODDWVYLQGHQ�
,Q�ERRP���]LMQ�GH�I\VLHNH�PRJHOLMNKHGHQ�DDQJHJHYHQ�YDQ�YHUYROJVFKDGH�QD�LQLWLHHO�IDOHQ�YDQ�GHEHNOHGLQJ��+HW�DO�GDQ�QLHW�RSWUHGHQ�YDQ�GH]H�YHUYROJVFKDGH�KDQJW�XLWHUDDUG�RRN�QRJ�DI�YDQ�GHK\GUDXOLVFKH�UDQGYRRUZDDUGHQ��'H]H�YDULsUHQ�LQ�GH�WLMG��9RRU�GH�NZDQWLILFHULQJ�YDQ�HURVLHSURFHVVHQPHW�LQ�GH�WLMG�YDULsUHQGH�UDQGYRRUZDDUGHQ�]LMQ�JHHQ��HPSLULVFKH��JHJHYHQV�EHVFKLNEDDU
��������.HQQLVOHHPWHQ�JUDVEHNOHGLQJHQ+HW�VFKDGH�YHUORRS�LV�VWDSVJHZLMV�JHJHYHQ�LQ�SDUDJUDDI��������HQ�JUDILVFK�LQ�ELMODJH���HQ����ERRP����1DDU�GH�QXPPHULQJ�XLW�GH]H�SDUDJUDDI�ZRUGW�YHUZH]HQ�
�� *DWJURHL�LQ�GH�JUDVEHNOHGLQJ�HQ�GH�NOHLODDJ�DOV�JHYROJ�YDQ�HURVLH�YDQ�KHW�NHUQPDWHULDDO�'RRU�RQGHUPLMQLQJ�YDQ�GH�EHNOHGLQJ�HQ�GH�NOHLODDJ�NDQ�KHW�JDW�JURHLHQ��RI�GH�EHNOHGLQJ�]DO�KHW�JDWGHHOV�DIGHNNHQ��(U�LV�QLHWV�EHNHQG�RYHU�GH�LQYORHG�YDQ�GULMYHQG�YXLO�RS�GH�JDWJURHL��7HYHQV�NXQQHQORNDOH�]ZDNNH�SOHNNHQ�GH�JURHL�YDQ�KHW�JDW�EHwQYORHGHQ�
��������.HQQLVOHHPWHQ�DVIDOW+HW�VFKDGH�YHUORRS�LV�VWDSVJHZLMV�JHJHYHQ�LQ�SDUDJUDDI��������HQ�JUDILVFK�LQ�ELMODJH���HQ����ERRP����1DDU�GH�QXPPHULQJ�XLW�GH]H�SDUDJUDDI�ZRUGW�YHUZH]HQ�
�� 'H�VFKHXUJURHL�DOV�IXQFWLH�YDQ�GH�RQGHUPLMQLQJ�YDQ�GH�DVIDOWEHNOHGLQJ�,Q�WHUPHQ�YDQ�PRGHOOHULQJ�LV�KLHU�QLHWV�YDQ�EHNHQG�
� *DWJURHL�QD�KHW�EORRWNRPHQ�YDQ�GH�]DQGNHUQ�2IZHO�KHW�JDW�JURHLW�VQHO�GRRUGDW�GH�URQG�KHW�JDW�OLJJHQGH�DVIDOWEHNOHGLQJ�VQHO�ZRUGW�RQGHUPLMQG�HQDIEURNNHOW��RIZHO�GH�JDWJURHL�UHPW�RI�VWRSW�RPGDW�GRRU�GH�RQGHUPLMQLQJ�YDQ�GH�URQG�RP�KHW�JDWOLJJHQGH�DVIDOW�EHNOHGLQJ�GH]H�DOV�HHQ�GHNHQ�RYHU�KHW�JDW�JDDW�OLJJHQ�
����� $QDO\VH�JHEHXUWHQLVERPHQ,Q�KHW�YROJHQGH�LV�HHQ�YRRUORSLJH�LQGLFDWLHYH�VFKDWWLQJ�JHJHYHQ�YDQ�GH�UHVWVWHUNWH�IDDONDQV�YRRU]HHGLMNHQ�YRRU�KHW�PHFKDQLVPH�YDQ�HURVLH�YDQ�KHW�EXLWHQWDOXG��'H�VFKDWWLQJ�LV�JHEDVHHUG�RS
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HQJLQHHULQJ�MXGJHPHQW��'H�JHSUHVHQWHHUGH�ERYHQ��HQ�RQGHUJUHQ]HQ�]LMQ�EHGRHOG�DOV�EHVWH�LQVFKDWWLQJYDQ�GH]H�JUHQ]HQ�HQ�QLHW�DOV�DEVROXWH�JUHQ]HQ�
,QGLFDWLHYH�VFKDWWLQJHQ�]LMQ�JHPDDNW�YRRU�GH�YROJHQGH�JHYDOOHQ�x 'LMN�PHW�VWHHQ]HWWLQJ�RS�XLWYXOODDJ�JHRWH[WLHO�NOHLODDJ�RS�]DQGNHUQ��PHW�LQLWLsOH�VFKDGH�KRRJ�RSKHW�WDOXG�x GLMN�PHW�JUDV�NOHLODDJ�RS�]DQGNHUQ��PHW�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�WDOXG�x GLMN�PHW�DVIDOWEHNOHGLQJ�RS�]DQGNHUQ��PHW�LQLWLsOH�VFKDGH�KRRJ�RS�KHW�WDOXG�
'LMN�PHW�VWHHQ]HWWLQJ�RS�XLWYXOODDJ�JHRWH[WLHO�NOHLODDJ�RS�]DQGNHUQ
,Q�)LJXXU���� LV�GH�JHEHXUWHQLVVHQERRP�ZHHUJHJHYHQ�PHW�GH�JHVFKDWWH�RYHUJDQJVNDQVHQ�YRRU�GHYHUVFKLOOHQGH�JHEHXUWHQLVVHQ��YRRU�HHQ�GLMN�PHW�HHQ�]DQGNHUQ�HQ�HHQ�EHNOHGLQJ�EHVWDDQGH�XLW�HHQVWHHQ]HWWLQJ�PHW�XLWYXOODDJ��JHRWH[WLHO�HQ�NOHLODDJ�
'H�YROJHQGH�RSPHUNLQJHQ�ZRUGHQ�JHSODDWVW�ELM�GH�ERRP���RYHUJDQJVNDQVHQ�]LMQ�DOOHHQ�JHSUHVHQWHHUG�ELM�GH�JHEHXUWHQLVVHQ�ZHONH�XLWHLQGHOLMN�WRWNUXLQYHUODJLQJ�NXQQHQ�OHLGHQ���GH�NDQV�RS�HHQ�JURWH�LQNOHPPLQJ�YDQ�GH�VWHQHQ�ZRUGW�JURWHU�JHVFKDW�GDQ�GH�NDQV�RS�HHQ�JHULQJHLQNOHPPLQJ��2QGHU�HHQ�JHULQJH�LQNOHPPLQJ�ZRUGW�YHUVWDDQ�GH�VLWXDWLH�GDW�GH�VWHHQ]HWWLQJ�QDJHQRHJGLUHFW�PHHJURHLW�PHW�KHW�JDW��WHUZLMO�ELM�HHQ�JURWH�LQNOHPPLQJ�DDQ]LHQOLMNH�RYHUVSDQQLQJHQ�NXQQHQRSWUHGHQ��'H]H�RYHUVSDQQLQJHQ�KHEEHQ�HHQ�HQLJV]LQV�DIUHPPHQGH�ZHUNLQJ�RS�GH�YHUGHUHRQWZLNNHOLQJ��%LM�HHQ�JURWH�LQNOHPPLQJ�]LMQ�GH�NDQVHQ�GDW�GH�YHUYROJJHEHXUWHQLVVHQ�]LFK�QRJ�ELQQHQGH�UHVWHUHQGH�GXXU�YDQ�GH�VWRUP�DIVSHOHQ�GXV�ZDW�NOHLQHU�GDQ�ELM�HHQ�NOHLQH�LQNOHPPLQJ�
9RRU�RYHULJH�RSPHUNLQJHQ�ELM�GH�RYHUJDQVJNDQVHQ�ZRUGW�YHUZH]HQ�QDDU�GH�RQGHUVWDDQGH�WDEHO�
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,QLWLsOH�VFKDGH����±���� �XLWOLFKWHQ���EORN����������������� ����±����BBBBBBBBBBBBBBBBBBB XLWYXOODDJ�EORRWJHVWHOG��BBBBBBBBBBBBBBBBBB_ __ _$���*URWH�LQNOHPPLQJ�EORNNHQ &� ��*HULQJH�LQNOHPPLQJ�EORNNHQ
B����±����BBBBB_BBBBBBBBBBBBBBB ����±���� BBBBBBBBBBBBBB_BBBBBBBBBB_ _������������������������������������������_ _$� ��*DW�JURHLW� *DW�JURHLW�*HRWH[WLHO� *HRWH[WLHO�������������������������&����*HRWH[WLHO� *HRWH[WLHO%ORRWJHVWHOG QLHW��EORRWJHVWHOG EORRWJHVWHOG QLHW��EORRWJHVWHOG_������������������±���� _��������±����_�BBBBBBBBBBBBBBWH[WLHO�VFKHXUW�QLHW�BBB _BBBBBBBBBB�WH[WLHO��VFKHXUW�QLHW�BBBBBBBBB_ _ _ _ _ _����±���� _������������������±���� _ _ ����±���� _ ����±���� _ __ _ _ _ _ _$� ��JHRWH[WLHO� %� ��JHRWH[WLHO JHRWH[WLHO &� �JHRWH[WLHO�����'� �JHRWH[WLHO JHRWH[WLHOVFKHXUW� VFKHXUW�QLHW� VFKHXUW�QLHW� VFKHXUW� VFKHXUW�QLHW����������������VFK HXUW�QLHW�NOHLODDJ� XLWVSRHOLQJJHHQ�����������HURVLH NOHLODDJ XLWVSRHOLQJ����������������JHHQ�HURVLHEORRWJHVWHOG���������� NOHL�GRRU�QDGHQ�������� NOHL EORRWJHVWHOG������NOHL�GRRU�QDGHQ NOHL_ _ _ _BB_BBBBBB BBBBBBBBB_BBBBBBBB BBBB_BBBBBBBBB _BBBBBBBBBBBBBBB�����±���� _ _ _�����±���� _��������������±���� _ _����������±���� _ __ _ _ _ _ _ _ _$� ���]DQGNHUQ������]DQGNHUQ�����%� ��]DQGNHUQ����������]DQGNHUQ &� �]DQGNHUQ���]DQGNHUQ� '� �]DQGNHUQ��������]DQGNHUQ%ORRWJHVWHOG���������QLHW EORRWJHVWHOG�������������QLHW EORRWJHVWHOG������QLHW EORRWJHVWHOG������������QLHW_������������EORRWJHVWHOG _ EORRWJHVWHOG _ EORRWJHVWHOG _ EORRWJHVWHOG_ _ _ __BBBBBBBBBBBB _�����������������BBBBBBBBBBBBBBBBBB��������� _BBBBBBBBBBBBBBBB_BBBBBBBBBBBBBBB�������_ _��������������_ _��������������������� _ _������������������ _�����������������������_$� �EHNOHGLQJ����EHNOHGLQJ� %� �EHNOHGLQJ�����EHNOHGLQJ &� �EHNOHGLQJ EHNOHGLQJ '� �EHNOHGLQJ����EHNOHGLQJURQG�JDW������������URQG�JDW� URQG�JDW URQG�JDW URQG�JDW URQG�JDW URQG�JDW����������URQG�JDWNDOIW�DI��������������VWRSW�JURHL NDOIW�DI VWRSW�JURHL NDOIW�DI VWRSW�JURHL������NDOIW�DI VWRSW�JURHL_ _ _ _BBBBB�_BBBBBBB BBBBB�_BBBBBBBBB BBBB�B_BBBBBBBBBBBB BBBB_BBBBBBBBBBBBBB_ _ _ _ _ _ _ __���������� _ _������±���� _ _�����±���� _ _�����±���� _$� ��HURVLH HURVLH�������%� ��HURVLH HURVLH &� ��HURVLH HURVLH '����HURVLH HURVLHEHUHLNW EHUHLNW������EHUHLNW EHUHLNW EHUHLNW EHUHLNW EHUHLNW EHUHLNWNUXLQ NUXLQ NUXLQ NUXLQ NUXLQ NUXLQ NUXLQ NUXLQ_ QLHW _ QLHW _ QLHW _ QLHW_ _ _ __BBBBBBBBBBBBB _BBBBBBBBBBBBBBB _BBBBBBBBBBBBBBBBB _BBBBBBBBBBBBBBBBB_�����±���� _ _�����±��� _ _�����±���� _ _�����±��� _$� ��NUXLQ JHHQ� %� ��NUXLQ JHHQ &� ��NUXLQ JHHQ '� ��NUXLQ JHHQ9HUODJLQJ NUXLQ YHUODJLQJ NUXLQ YHUODJLQJ NUXLQ YHUODJLQJ NUXLQYHUODJLQJ YHUODJLQJ YHUODJLQJ YHUODJLQJ

2SPHUNLQJ���2YHUJDQJVNDQVHQ�ELM�GRRGORSHQGH�WDNNHQ�]LMQ�QLHW�DDQJHJHYHQ
)LJXXU���� 2YHUJDQJVNDQVHQ�YRRU�JHEHXUWHQLVVHQ��VWHHQ]HWWLQJ
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0HFKDQLVPH $IKDQNHOLMN�YDQ 0RGHO��3URHYHQ�3UDNWLMNJHYDO 2YHUJDQJVNDQV
$� 9RRUJHVFKLHGHQLV�]HWWLQJ ����±���� R&� 9RRUJHVFKLHGHQLV�]HWWLQJ ����±���� R$� *DWJURRWWH��ORFDWLH�JDW�YHUORRS�VWRUP ����±���� R
&� *DWJURRWWH��ORFDWLH�JDW�YHUORRS�VWRUP

6FKHOGHEDNSURHYHQ�HUYDULQJ�'HOWDJRRW�HQ3UDNWLMN��2WHUGXP� ����±���� �
$���&� .ZDOLWHLW�JHRWH[WLHO�HQORFDWLH�JDW ����±���� �
%� *DWJURRWWH��ORFDWLH�JDW �����±���� �
'� *DWJURRWWH��ORFDWLH�JDW �����±���� �
$� .ZDOLWHLW�NOHL��YHUORRSVWRUP 'HOWDJRRWSURHYHQ �����±���� �
%� .ZDOLWHLW�NOHL��YHUORRSVWRUP 'HOWDJRRWSURHYHQ �����±���� �
&� .ZDOLWHLW�NOHL��YHUORRSVWRUP 'HOWDJRRWSURHYHQ �����±���� �
'� .ZDOLWHLW�NOHL��YHUORRSVWRUP 'HOWDJRRWSURHYHQ �����±���� �
$���%� 9RRUJHVFKLHGHQLV�]HWWLQJ ����±���� R&���'� 9RRUJHVFKLHGHQLV�]HWWLQJ ����±���� �$���%� .HUQPDWHULDDO��YHUORRSVWRUP 'XURVWD ����±���� �
&���'� .HUQPDWHULDDO��YHUORRSVWRUP 'XURVWD ����±���� �
$���%���&��'� .HUQPDWHULDDO��YHUORRSVWRUP 'XURVWD ����±���� �
�� �JRHGH�VFKDWWLQJ�PRJHOLMN�RS�EDVLV�YDQ�EHUHNHQLQJHQ��SURHYHQ�RI�SUDNWLMNJHYDOOHQ�R� �UHGHOLMNH�VFKDWWLQJ�PRJHOLMN�RS�EDVLV�YDQ�EHUHNHQLQJHQ��SURHYHQ�RI�SUDNWLMNJHYDOOHQ��� �NZDOLWHLW�YDQ�GH�VFKDWWLQJ�LV�ODDJ7DEHO���� ,QGLFDWLH�EHWURXZEDDUKHLG�VFKDWWLQJ�RYHUJDQJVNDQVHQ��VWHHQ]HWWLQJ�RS]DQGNHUQ�
2S�EDVLV�YDQ�GH�JHVFKDWWH�RYHUJDQJVNDQVHQ�LV�GH�UHVWVWHUNWH�IDDONDQV�JHVFKDW��'H�JHYRQGHQ�UDQJHZRUGW�PHGH�EHSDDOG�GRRU�GH�NHX]HQ�ZHONH�JHPDDNW�ZRUGHQ�RS�GH�YHUWDNNLQJHQ�QDDU�WZHH�DOWHUQDWLHYHPHFKDQLVPHQ�GLH�WRW�NUXLQYHUODJLQJ�OHLGHQ��DDQJH]LHQ�GH�NDQVHQ�RS�GH]H�PHFKDQLVPHQ�DDQ�HONDDUJHNRSSHOG�]LMQ��DOV�KHW�HQH�RSWUHHGW��WUHHGW�KHW�DQGHUH�QLHW�RS��
%RYHQLQ�GH�ERRP�YLQGW�HHQ�HHUVWH�YHUWDNNLQJ�SODDWV��GH�VWHHQ]HWWLQJ�KHHIW�yI�HHQ�JURWH�LQNOHPPLQJ�yIHHQ�JHULQJH�LQNOHPPLQJ��JHEHXUWHQLV�$��RI�&����9HUGHU�YLQGW�HHQ�YHUWDNNLQJ�SODDWV�ELM�KHW�JHRWH[WLHO�GDW�ZpO�RI�QLHW�]DO�VFKHXUHQ��JHEHXUWHQLV�$���&��RI�%���'���
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'H�DIKDQNHOLMNKHLG�YDQ�GH�UHVWVWHUNWH�IDDONDQV�YRRU�GH�NHX]H�YDQ�GH�RQGHUJUHQV�RI�GH�ERYHQJUHQVYRRU�ERYHQJHQRHPGH�JHEHXUWHQLVVHQ�LV�EHVFKRXZG��,Q�)LJXXU������LV�GH�UHVWVWHUNWH�IDDONDQVZHHUJHJHYHQ�YRRU�YHUVFKLOOHQGH�DDQQDPHQ�YRRU�3�$���LQ�GH�UDQJH�����±������RYHUJDQJVNDQV�YRRUJURWH�LQNOHPPLQJ�EORNNHQ���=RDOV�NDQ�ZRUGHQ�YHUZDFKW�QHHPW�GH�UHVWVWHUNWH�IDDONDQV�DI�PHWWRHQHPHQGH�NDQV�RS�JURWH�LQNOHPPLQJ�,Q�)LJXXU���� LV�GH�UHVWVWHUNWH�IDDONDQV�JHSUHVHQWHHUG�YRRU�YHUVFKLOOHQGH�DDQQDPHQ�YDQ�3�$���HQ3�&���LQ�GH�UDQJH�����±������RYHUJDQJVNDQV�YRRU�VFKHXUHQ�JHRWH[WLHO���0HW�HHQ�WRHQHPHQGH�NDQV�RSVFKHXUHQ�YDQ�KHW�JHRWH[WLHO�QHHPW�GH�UHVWHUNWH�IDDONDQV�WRH�
%LMGUDJH�3�$�����NDQV�RS�JURWH�LQNOHPPLQJ�EORNNHQ��DDQ�UHVWVWHUNWH�IDDONDQV
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� ��� ��� ��� ��� �3�JURWH�LQNOHPPLQJ�
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%LMGUDJH�3�$�����NDQV�RS�VFKHXUHQ�JHRWH[WLHO��DDQ�UHVWVWHUNWH�IDDONDQV
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� ��� ��� ��� ��� �3�VFKHXUHQ�JHRWH[WLHO�

5HVWV
WHUNWH

�IDDON
DQV

)LJXXU���� %LMGUDJH�NDQV�RS�JURWH�LQNOHPPLQJ�HQ�NDQV�RS�VFKHXUHQ�JHRWH[WLHO�DDQ�UHVWVWHUNWHIDDONDQV�GLMN�PHW�VWHHQ]HWWLQJ
2S�EDVLV�YDQ�ERYHQVWDDQGH�NDQ�ZRUGHQ�JHFRQFOXGHHUG�GDW�GH�ERYHQJUHQV�YDQ�GH�UHVWVWHUNWH�IDDONDQVYRRU�HHQ�GLMN�PHW�VWHHQ]HWWLQJ�NDQ�ZRUGHQ�JHYRQGHQ�GRRU�GH�RQGHUJUHQV�DDQ�WH�QHPHQ�YRRU�3�$���HQGH�ERYHQJUHQV�YRRU�3�$���HQ�3�&����'LW�LPSOLFHHUW�DDQQDPH�YDQ�GH�ERYHQJUHQV�VFKDWWLQJ�YRRU�3�&��HQ�GH�RQGHUJUHQV�YRRU�3�%���HQ�3�'����9RRU�GH�VFKDWWLQJ�YDQ�GH�RQGHUJUHQV�YDQ�GH�UHVWVWHUNWHIDDONDQV�JHOGHQ�GH�RPJHNHHUGH�DDQQDPHQ�YRRU�GH�JUHQ]HQ�YDQ�ERYHQJHQRHPGH�RYHUJDQJVNDQVHQ��'LWUHVXOWHHUW�LQ�HHQ�VFKDWWLQJ�YDQ�GH�UHVWVWHUNWH�IDDONDQV�YRRU�GLW�W\SH�GLMN��YDQ�LQLWLsOH�VFKDGH�WRWYHUODJLQJ�YDQ�GH�NUXLQ��LQ�GH�UDQJH�YDQ��������±������
'LMN�PHW�JUDV�NOHLODDJ�RS�]DQGNHUQ,Q�)LJXXU���� LV�GH�JHEHXUWHQLVVHQERRP�ZHHUJHJHYHQ�PHW�GH�JHVFKDWWH�RYHUJDQJVNDQVHQ�YRRU�GHYHUVFKLOOHQGH�JHEHXUWHQLVVHQ�YRRU�HHQ�GLMN�PHW�HHQ�]DQGNHUQ�HQ�HHQ�EHNOHGLQJ�EHVWDDQGH�XLW�JUDV�HQHHQ�NOHLODDJ��2S�EDVLV�YDQ�GH]H�RYHUJDQJVNDQVHQ�LV�GH�UHVWVWHUNWH�IDDONDQV�JHVFKDW�
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���

,QLWLsOH�VFKDGH�����±���� �JDW�LQ�JUDVODDJ��BBBBBBBBBBBBBBBBBBBBBBB NOHLODDJ�EORRWJHVWHOG�����BBBBBBBBBBBBBBBBBB_ _$� ��]DQGNHUQ�������� ]DQGNHUQEORRWJHVWHOG������� QLHW�EORRWJHVWHOG_BBBBBBBBBBBBBBBBBBBBBBBBBB_ __������±���� _$� ��EHNOHGLQJ EHNOHGLQJ� URQG�JDW�VWRSW�JURHLURQG�JDW�NDOIW�DI�������_BBBBBBBBBBBBBBBBBBBBBBBBBB_ __������±���� _$� ��HURVLH HURVLH��EHUHLNW�NUXLQ�QLHW%HUHLNW�NUXLQ����_BBBBBBBBBBBBBBBBBBBBBBBBBB_ __������±���� _$� ��NUXLQ JHHQ��NUXLQYHUODJLQJYHUODJLQJ
2SPHUNLQJ���2YHUJDQJVNDQVHQ�ELM�GRRGORSHQGH�WDNNHQ�]LMQ�QLHW�DDQJHJHYHQ
)LJXXU���� 2YHUJDQJVNDQVHQ�YRRU�JHEHXUWHQLVVHQ��JUDVEHNOHGLQJ
9RRU�RSPHUNLQJHQ�ELM�GH�RYHUJDQVJNDQVHQ�ZRUGW�YHUZH]HQ�QDDU�GH�RQGHUVWDDQGH�WDEHO�
0HFKDQLVPH $IKDQNHOLMN�YDQ 0RGHO��3URHYHQ�3UDNWLMNJHYDO 2YHUJDQJVNDQV
$� .ZDOLWHLW�NOHL��YHUORRSVWRUP 'HOWDJRRWSURHYHQ �����±���� 2
$� .ZDOLWHLW�NOHL��NZDOLWHLWJUDV]RGH��YHUORRS�VWRUP 'HOWDJRRWSURHYHQ ����±���� 2
$� .HUQPDWHULDDO��YHUORRSVWRUP 'XURVWD ����±���� �
$� .HUQPDWHULDDO��YHUORRSVWRUP 'XURVWD ����±���� �
�� �JRHGH�VFKDWWLQJ�PRJHOLMN�RS�EDVLV�YDQ�EHUHNHQLQJHQ��SURHYHQ�RI�SUDNWLMNJHYDOOHQ�R� �UHGHOLMNH�VFKDWWLQJ�PRJHOLMN�RS�EDVLV�YDQ�EHUHNHQLQJHQ��SURHYHQ�RI�SUDNWLMNJHYDOOHQ��� �NZDOLWHLW�YDQ�GH�VFKDWWLQJ�LV�ODDJ7DEHO���� ,QGLFDWLH�EHWURXZEDDUKHLG�VFKDWWLQJ�RYHUJDQJVNDQVHQ��JUDV�HQ�NOHL�RS]DQGNHUQ�
'H]H�ERRP�LV�UHODWLHI�HHQYRXGLJ��'H�UHVWVWHUNWH�IDDONDQV�YRRU�GLW�W\SH�GLMN�ZRUGW�JHVFKDW�LQ�GH�UDQJHYDQ��������±������
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���

)LJXXU���� WRRQW�GDW�GH�UHVWVWHUNWH�IDDONDQV�]HHU�VWHUN�DIKDQJW�YDQ�GH�RYHUJDQJV�NDQV�YRRU�KHWEORRWNRPHQ�YDQ�GH�]DQGNHUQ��PHW�DQGHUH�ZRRUGHQ��YRRU�KHW�ORNDDO�HURGHUHQ�YDQ�GH�NOHLODDJ��
%LMGUDJH�3�$�����NDQV�RS�EORRWVWHOOLQJ�]DQGNHUQ��DDQ�UHVWVWHUNWH �IDDONDQV

�����������������������������

� ��� ��� ��� ��� �3�]DQGNH UQ�EORRWJHV WH OG�
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)LJXXU���� %LMGUDJH�NDQV�RS�EORRWNRPHQ�]DQGNHUQ�DDQ��UHVWVWHUNWH�GLMN�PHW�JUDVEHNOHGLQJ
'LMN�PHW�DVIDOWEHNOHGLQJ�RS�]DQGNHUQ,Q�)LJXXU���� LV�GH�JHEHXUWHQLVVHQERRP�ZHHUJHJHYHQ�PHW�GH�JHVFKDWWH�RYHUJDQJVNDQVHQ�YRRU�GHYHUVFKLOOHQGH�JHEHXUWHQLVVHQ�YRRU�HHQ�GLMN�PHW�HHQ�]DQGNHUQ�HQ�HHQ�DVIDOWEHNOHGLQJ��2S�EDVLV�YDQGH]H�RYHUJDQJVNDQVHQ�LV�GH�UHVWVWHUNWH�IDDONDQV�JHVFKDW�
9RRU�RSPHUNLQJHQ�RYHU�GH�RYHUJDQVJNDQVHQ�ZRUGW�YHUZH]HQ�QDDU�GH�ELMEHKRUHQGH�WDEHO�
%RYHQLQ�GH�ERRP�YLQGW�HHQ�YHUWDNNLQJ�SODDWV��GH�LQLWLsOH�VFKHXU�EHYLQGW�]LFK�yI�ERYHQ�KHWQHHUORRSSXQW��JHEHXUWHQLV�$���yI�RQGHU�KHW�QHHUORRSSXQW��JHEHXUWHQLV�%���� )LJXXU���� WRRQW�GHUHVWVWHUNWH�IDDONDQV�YRRU�YHUVFKLOOHQGH�DDQQDPHQ�YRRU�3�$���LQ�GH�UDQJH�����±������RYHUJDQJVNDQVYRRU�KHW�RQWVWDDQ�YDQ�GH�LQLWLsOH�VFKDGH�ERYHQ�KHW�JROIQHHUORRSSXQW���0HW�WRHQHPHQGH�NDQV�RS�HHQVFKHXU�ERYHQ�KHW�QHHUORRSSXQW�QHHPW�GH�UHVWVWHUNWH�IDDONDQV�WRH�
2S�EDVLV�YDQ�GH�JHSUHVHQWHHUGH�RYHUJDQJVNDQVHQ�ZRUGW�GH�UHVWVWHUNWH�IDDONDQV�YRRU�GLW�W\SH�GLMNJHVFKDW�LQ�GH�UDQJH�YDQ��������±������
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���

,QLWLsOH�VFKDGH����±���� �NOHLQH�VFKHXU�LQ�DVIDOW�������±����BBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB_ _$� ��ERYHQ %� ��RQGHUQHHUORRSSXQW QHHUORRSSXQWBBBBBB_BBBBBBBBBBBBBBBBBBB BBBBBBBB_BBBBBBBBBBBBBBBBB��� 
��_ _����������������������������� ���
 _ __ _ _ _KRUL]RQWDOH�VFKHXU YHUWLFDOH�VFKHXU KRUL]RQWDOH�VFKHXU YHUWLFDOH�VFKHXUBBBBBBBBBBB_BBBBBBBBB BBBBBBBBB_BBBBBBBBB BBBBBBBBB_BBBBBBBBB BBBBBBBBB_BBBBBBBBBB_ _ _ _ _ _ _ __�����±���� _ _ _ _�����±���� _ _ _$� ��XLWVSRHOLQJ���DIGLFKWLQJ XLWVSRHOLQJ���������DIGLFKWLQJ %� ��XLWVSRHOLQJ��DIGLFKWLQJ XLWVSRHOLQJ������������DIGLFKWLQJ]DQG���������������������VFKHXU ]DQG VFKHXU ]DQG VFKHXU ]DQG VFKHXU_BBBBBBBBBBBBBB _BBBBBBBBBBBBBB _BBBBBBBBBBBBBBBB _BBBBBBBBBBBBBBBB_ _ _ _ _ _ _ __�����±���� _ _ _ _�����±���� _ _ _$� �VFKHXU VFKHXU VFKHXU VFKHXU %� �VFKHXU VFKHXU VFKHXU VFKHXUJURHLW VWDELHO JURHLW VWDELHO JURHLW�����������������VWDELHO JURHLW VWDELHO_BBBBBBBBBBBBBBBB _BBBBBBBBBBBBBBB _BBBBBBBBBBBBBB _BBBBBBBBBBBBBB_ _ _ _ _ _ _ __�����±���� _ _ _ _�����±��� _ _ _$� �]DQGNHUQ�����]DQGNHUQ ]DQGNHUQ ]DQGNHUQ %� �]DQGNHUQ����]DQGNHUQ� ]DQGNHUQ ]DQGNHUQEORRWJHVWHOG���������QLHW EORRWJHVWHOG�������������QLHW EORRWJHVWHOG������QLHW EORRWJHVWHOG QLHW_������������EORRWJHVWHOG _ EORRWJHVWHOG _ EORRWJHVWHOG _ EORRWJHVWHOG_BBBBBBBBBBBB� _BBBBBBBBBBBBBBBBB _BBBBBBBBBBBB _BBBBBBBBBBBBBBB_�������� _ _ _ _�����±��� _ _ _$� �EHNOHGLQJ����EHNOHGLQJ� EHNOHGLQJ EHNOHGLQJ %� �EHNOHGLQJ EHNOHGLQJ EHNOHGLQJ������EHNOHGLQJURQG�JDW��������������URQG�JDW� URQG�JDW URQG�JDW URQG�JDW URQG�JDW URQG�JDW������������URQG�JDWNDOIW�DI���������������VWRSW�JURHL NDOIW�DI VWRSW�JURHL NDOIW�DI VWRSW�JURHL������NDOIW�DI���������VWRSW�JURHLBBBBB�_BBBBBBB BBBBB�_BBBBBBBBB BBBBB_BBBBBBBBBBBB BB�_BBBBBBBBBBBBBBB_�����±���� _ _������������� _ _�����±��� _ _ _$� �HURVLH HURVLH�������HURVLH HURVLH %� �HURVLH HURVLH HURVLH HURVLHEHUHLNW EHUHLNW������EHUHLNW EHUHLNW EHUHLNW EHUHLNW EHUHLNW EHUHLNWNUXLQ NUXLQ NUXLQ NUXLQ NUXLQ NUXLQ NUXLQ NUXLQ_ QLHW _ QLHW _ QLHW _ QLHW_ _ _ __BBBBBBBBBBBBB _BBBBBBBBBBBBBBB _BBBBBBBBBBBBBBBBB _BBBBBBBBBBBBBBBBB_�����±��� _ _ _ _�����±���� _ _ _$� �NUXLQ JHHQ� NUXLQ JHHQ %� �NUXLQ JHHQ NUXLQ JHHQYHUODJLQJ NUXLQ YHUODJLQJ NUXLQ YHUODJLQJ NUXLQ YHUODJLQJ NUXLQYHUODJLQJ YHUODJLQJ YHUODJLQJ YHUODJLQJ

�2PGDW�JHHQ�LQIRUPDWLH�EHVFKLNEDDU�LV�RYHU�YHUVFKLOOHQ�LQ�VFKDGH�RQWZLNNHOLQJ�ELM�HHQ�KRUL]RQWDOH�HQ�HHQ�YHUWLFDOH�VFKHXU��LV��GLWRQGHUVFKHLG�QLHW�JHPDDNW���$DQJHQRPHQ�LV�GDW�GH�RULsQWDWLH�YDQ�GH�VFKHXU�QLHW�XLWPDDNW��'HUKDOYH�LV�VOHFKWV�GH�WDN�YRRU�GHKRUL]RQWDOH�VFKHXU�XLWJHZHUNW�HQ�DDQJHQRPHQ�GDW�KHW�UHVXOWDDW�JHOLMN�]RX�]LMQ�LQGLHQ�GH�VFKHXU�YHUWLNDDO�LV��,QGLHQ�PHHU�LQIRUPDWLHEHVFKLNEDDU�LV�RYHU�YHUVFKLOOHQ�LQ�KRUL]RQWDOH�HQ�YHUWLFDOH�VFKHXU��NXQQHQ�GH�RYHUJDQJVNDQVHQ�ELM�ERYHQVWDDQGH�ERRP�ZRUGHQYHUILMQG�
2SPHUNLQJ���2YHUJDQJVNDQVHQ�ELM�GRRGORSHQGH�WDNNHQ�]LMQ�QLHW�DDQJHJHYHQ
)LJXXU���� 2YHUJDQJVNDQHQ�YRRU�JHEHXUWHQLVVHQ��DVIDOWEHNOHGLQJ
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0HFKDQLVPH $IKDQNHOLMN�YDQ 0RGHO��3URHYHQ�3UDNWLMNJHYDO 2YHUJDQJVNDQV
$� +RPRJHQLWHLW�DVIDOW��YHUORRSVWRUP ����±��� R
%� +RPRJHQLWHLW�DVIDOW��YHUORRSVWRUP ����±��� R
$� 6FKHXUJURRWWH��ORFDWLH�VFKHXU�YHUORRS�VWRUP 'HOWDJRRWSURHYHQ ����±���� R
%� 6FKHXUJURRWWH��ORFDWLH�VFKHXU�YHUORRS�VWRUP 'HOWDJRRWSURHYHQ ����±���� R
$� .ZDOLWHLW�DVIDOW��YHUORRS�VWRUP 'HOWDJRRWSURHYHQ ����±���� �%� .ZDOLWHLW�DVIDOW��YHUORRS�VWRUP 'HOWDJRRWSURHYHQ ����±���� �$� .ZDOLWHLW�DVIDOW��YHUORRS�VWRUP 'HOWDJRRWSURHYHQ ����±���� �%� .ZDOLWHLW�DVIDOW��YHUORRS�VWRUP 'HOWDJRRWSURHYHQ ����±���� �$� .ZDOLWHLW�DVIDOW��NHUQPDWHULDDO�YHUORRS�VWRUP ����±���� �
%� .ZDOLWHLW�DVIDOW��NHUQPDWHULDDO�YHUORRS�VWRUP ����±���� �
$���%� .HUQPDWHULDDO��YHUORRS�VWRUP 'XURVWD ����±���� �$���%� .HUQPDWHULDDO��YHUORRS�VWRUP 'XURVWD ����±���� ��� �JRHGH�VFKDWWLQJ�PRJHOLMN�RS�EDVLV�YDQ�EHUHNHQLQJHQ��SURHYHQ�RI�SUDNWLMNJHYDOOHQ�R� �UHGHOLMNH�VFKDWWLQJ�PRJHOLMN�RS�EDVLV�YDQ�EHUHNHQLQJHQ��SURHYHQ�RI�SUDNWLMNJHYDOOHQ��� �NZDOLWHLW�YDQ�GH�VFKDWWLQJ�LV�ODDJ7DEHO���� ,QGLFDWLH�EHWURXZEDDUKHLG�VFKDWWLQJ�RYHUJDQJVNDQVHQ��VWHHQ]HWWLQJ�RS]DQGNHUQ�

%LMGUDJH�3�$�����NDQV�RS�ORNDWLH�VFKHXU�ERYHQ�QHHUORRSSXQW��DDQ�UHVWVWHUNWH�IDDONDQV

����
������
������
������
������
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� ��� ��� ��� ��� �3�VFKHXU�ERYHQ�QHHUORRSSXQW�
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)LJXXU���� %LMGUDJH�NDQV�RS�ORFDWLH�VFKDGH�ERYHQ�QHHUORRS SXQW�DDQ�UHVWVWHUNWH�GLMN�PHWDVIDOWEHNOHGLQJ'LVFXVVLH'H�LQGLFDWLHYH�VFKDWWLQJHQ�VXJJHUHUHQ�GDW�GH�UHVWVWHUNWH�IDDONDQV�YDQ�HHQ�]DQGGLMN�GRRU�HURVLH�YDQ�KHWEXLWHQWDOXG�DDQ]LHQOLMN�NOHLQHU�LV�GDQ����'H�JURRWVWH�UHVWVWHUNWH�IDDONDQV�ZHUG�JHYRQGHQ�YRRU�HHQ�GLMNPHW�JUDVEHNOHGLQJ���������±��������JHYROJG�GRRU�GH�VWHHQ]HWWLQJ���������±�������HQ�GH�DVIDOWEHNOHGLQJ
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��������±��������9RRU�GH]H�ODDWVWH�JHOGW�GDW�GH�VFKDWWLQJ�YDQ�GH�ERYHQJUHQV�JURWHQGHHOV�ZRUGW�EHSDDOGGRRU�GH�VFKDWWLQJ�YDQ�GH�RYHUJDQJVNDQV�YRRU�KHW�JURHLHQ�YDQ�GH�VFKHXU��ZHONH�NOHLQHU�GDQ�RI�JHOLMNDDQ�����LV�JHVFKDW��'H�RQGHUJUHQV�YDQ�GH�UHVWVWHUNWH�IDDONDQV�YRRU�HHQ�GLMN�PHW�DVIDOWEHNOHGLQJ�LV�ZHODDQ]LHQOLMN�JURWHU�GDQ�GLH�YRRU�GH�DQGHUH�EHVFKRXZGH�GLMNHQ�
+LHUELM�GLHQW�WH�ZRUGHQ�RSJHPHUNW�GDW�GH�JHSUHVHQWHHUGH�VFKDWWLQJHQ�]HHU�JOREDDO�]LMQ�HQ�GDW�LQ�GLWVWDGLXP�DDQ�]RZHO�GH�DEVROXWH�DOV�GH�UHODWLHYH�ZDDUGHQ�YDQ�GH�UHVWVWHUNWH�IDDONDQV�JHHQ�KDUGHFRQFOXVLHV�PRJHQ�ZRUGHQ�YHUERQGHQ��(HQ�PHHU�SUREDELOLVWLVFKH�DDQSDN��NDQVHQ�YRRU�VFHQDULR¶V�YRRUVWRUPYHUORRS��WLMGVWLS�LQLWLsOH�VFKDGH��HQ�YHUORRS�YDQ�JHEHXUWHQLVVHQ��RS�EDVLV�YDQ�HHQ�EHWHUH�I\VLVFKHEHVFKULMYLQJ��NZDQWLWDWLHI��YDQ�HQNHOH�YDQ�GH�JHEHXUWHQLVVHQ��]LH�SDUDJUDDI��������LV�YHUHLVW�YRRU�KHWWUHNNHQ�YDQ�KDUGHUH�FRQFOXVLHV��(U�LV�JHGHWDLOOHHUG�SURFHV�RQGHU]RHN�QRGLJ�RP�GH�VWDSSHQ�LQ�KHWEH]ZLMNSURFHV�EHWHU�WH�NZDQWLILFHUHQ�
����� 2QGHU]RHN�EHODQJULMNVWH�NHQQLVOHHPWHQ
��������0HWKRGH+HW�HYDOXHUHQ�YDQ�GH�NDQV�RS�KHW�RSWUHGHQ�YDQ�HHQ�RQJHZHQVW�JHYROJ�YDQ�HHQ�EHJLQJHEHXUWHQLV�NDQZRUGHQ�XLWJHYRHUG�DDQ�GH�KDQG�YDQ�HHQ�JHEHXUWHQLVVHQERRP��]LH�YRULJH�SDUDJUDDI���'H�GLPHQVLH�WLMGVSHHOW�KLHUELM�JHHQ�URO��HHQ�YHUYROJ�JHEHXUWHQLV�JHEHXUW�µZHO¶�RI�µQLHW¶�HQ�ZRUGW�JHYDW�LQ�HHQ�YHUGHOLQJYDQ�GH�NDQV�RYHU�GH�GLYHUVH�WDNNHQ�
%LM�GH�HYDOXDWLH�YDQ�GH�NDQV�RS�KHW�RSWUHGHQ�YDQ�HHQ�GLMNGRRUEUDDN�DOV�JHYROJ�YDQ�KHW�IDOHQ�YDQ�GHEHNOHGLQJ�VSHHOW�GH�GLPHQVLH�WLMG�HFKWHU�MXLVW�ZHO�HHQ�EHODQJULMNH�URO��+HW�µRSHWHQ¶�YDQ�GHGLMNEHNOHGLQJ�HQ�GH�NHUQ�NRVW�WLMG��HQ�DOV�GH�VWRUP�NRUW�LV�NDQ�HU�HHQ�GHHO�YDQ�GH�GLMN�EOLMYHQ�VWDDQ�
'H�JHEHXUWHQLVVHQERRP�LV�YRRUDO�QXWWLJ�RP�GH�SURFHVNHWHQ�WH�NXQQHQ�RYHU]LHQ��'H�GLPHQVLH�µWLMG¶�LVHFKWHU�PRHLOLMN�WH�YDWWHQ�LQ�HHQ�JHEHXUWHQLVVHQERRP��9RRU�KHW�EHSDOHQ�YDQ�HHQ�HHUVWH�VFKDWWLQJ�YDQ�GHUHVWVWHUNWH�IDDONDQV�HQ�GH�SULRUWHULQJ�YDQ�GH�GHHOSURFHVVHQ�NDQ�GDDURP�EHWHU�HHQ�QLYHDX�,,�DQDO\VHZRUGHQ�XLWJHYRHUG��'H]H�NDQ�GDQ�WHYHQV�GLHQHQ�DOV�RSVWDS�QDDU�RQGHUGHHO�E�HQ�F�YDQ�GH�VWXGLH�
'H�SULRUWHULQJ�YDQ�GH�GLYHUVH�NHQQLVOHHPWHQ�NDQ�RQGHU�DQGHUH�DDQ�GH�KDQG�YDQ�GH�UHVXOWDWHQ�YDQ�GHGH]H�DQDO\VH�ZRUGHQ�EHSDDOG��%HODQJULMN�GDDUELM�LV�GDW�MXLVW�YDQ�SURFHVVHQ�ZDDU�JHHQ�RI�ZHLQLJNZDQWLWDWLHYH�JHJHYHQV�EHNHQG�]LMQ��WRFK�HHQ�XLWVSUDDN�WH�NXQQHQ�GRHQ�RYHU�KHW�UHODWLHYH�EHODQJ�YRRUGH�UHVWVWHUNWH�IDDONDQV��'LW�NDQ�ZRUGHQ�JHGDDQ�GRRU�YDQ�HON�µRQEHNHQG¶�SURFHV�HHQ�UHODWLH�WH�OHJJHQQDDU�GH�EHODQJULMNVWH�DDQGULMYHQGH�HQ�ZHHUVWDQG�ELHGHQGH�SDUDPHWHUV��ZDDUYDQ�ZHO�HHQ�EHODQJ�NDQZRUGHQ�DDQJHJHYHQ�
,Q�RQGHUGHHO�E�YDQ�GH�VWXGLH�PRHWHQ�YHUYROJHQV�YRRU�GH�EHODQJULMNVWH�NHQQLVOHHPWHQ�GHQNPRGHOOHQZRUGHQ�RQWZLNNHOG�HQ�]R�PRJHOLMN�JHYHULILHHUG�DDQ�GH�KDQG�YDQ�EHVFKLNEDUH�JHJHYHQV��%LM�GH�RS]HWYDQ�RQGHUGHHO�E�YDQ�GH�VWXGLH�ZRUGW�RRN�DDQJHJHYHQ�KRH�NDQVULMN�KHW�LV�RP�]RQGHU�DDQYXOOHQGHPSLULVFK�RQGHU]RHN�RS�KHW�EHWUHIIHQGH�RQGHUZHUS�HHQ�VWDS�YRRUZDDUWV�WH�PDNHQ�
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������� 2S]HW�YDQ�KHW�SUREDELOLVWLVFK�PRGHO)DDONDQVEHUHNHQLQJ(U�ZRUGW�YRRUJHVWHOG�HHQ�JOREDOH�EHQDGHULQJ�YDQ�GH�NDQV�RS�IDOHQ�WH�JHQHUHUHQ��'H�QLYHDX�,,�DQDO\VHZRUGW�XLWJHYRHUG�YRRU�HQNHOH�EHNOHGLQJW\SHQ�HQ�YRRU�HHQ�HHQYRXGLJ�EHODVWLQJPRGHO��'H�YROJHQGHEHWURXZEDDUKHLGVIXQFWLH�YRRU�GH�UHVWVWHUNWH�ZRUGW�JHsYDOXHHUG�
= 5�6 7UHVWVWHUNWH�7EHODVWLQJ �����
ZDDULQ�7UHVWVWHUNWH JHOLMN�LV�DDQ�GH�VRPPDWLH�YDQ�GH�WLMGVGXXU�YDQ�GH�HURVLH�YDQ�GH�YHUVFKLOOHQGHGLMNHOHPHQWHQ��ILOWHUODDJ�XLWYXOODDJ��NOHLODDJ��]DQGNHUQ��'H]H�WLMGVGXUHQ�]XOOHQ�LQGLFDWLHI�ZRUGHQEHSDDOG�DDQ�GH�KDQG�YDQ�EHVFKLNEDUH�UHODWLHV�HQ�QXPHULHNH�EHUHNHQLQJHQ�PHW�R�D��'85267$�9RRU�7EHODVWLQJ ZRUGW�XLWJHJDDQ�YDQ�GH�JHJHYHQV�GLH�RRN�LQ�KHW�SURMHFW�635,17�]LMQ�JHEUXLN�
'H�NDQV�RS�IDOHQ�YDQ�GH�ZDWHUNHULQJ�DOV�JHYROJ�YDQ�LQLWLHHO�IDOHQ�YDQ�GH�EHNOHGLQJ�YROJW�XLW�
3 3 (1 3) ) )GRRU LQLWLHHO IDOHQEHNOHGLQJ WRSODDJ EHNOHGLQJ UHVWVWHUNWH �����
'H�IDDONDQVHQ�3)�WRSODDJ�EHNOHGLQJ HQ�3)�UHVWVWHUNWH ]XOOHQ�JHFRUUHOHHUG�]LMQ��RPGDW�EHLGH�]ZDDU�YDQ�GHJROINDUDNWHULVWLHNHQ�DIKDQJHQ��'H]H�JHFRPELQHHUGH�NDQV�NDQ�ZRUGHQ�EHUHNHQG�PHW�GH�PHWKRGH+RKHQELFKOHU��]LH�712���������8LW�GH�IDDONDQVHQ�3 )�WRSODDJ�EHNOHGLQJ HQ�3)�UHVWVWHUNWH NDQ�PHW�EHKXOS�YDQ�GHFRUUHODWLHFRsIILFLsQW�GH�FRQGLWLRQHOH�IDDONDQV�3 )�UHVWVWHUNWH_)�WRSODDJ ZRUGHQ�EHUHNHQG��:DQQHHU�YHUJHOLMNLQJ������DOV�YROJW�ZRUGW�JHVFKUHYHQ�
3 3 3) ) ) )GRRU LQLWLHHO IDOHQ EHNOHGLQJ WRSODDJ EHNOHGLQJ UHVWVWHUNWH WRSODDJ EHNOHGLQJ u _ �����
NDQ�GH�IDDONDQV�YDQ�KHW�V\VWHHP�ZRUGHQ�EHUHNHQG��'H�UHVWVWHUNWH�IDDONDQV�LV�GDQ�JHOLMN�DDQ�GH�WZHHGHWHUP�
3 3RY EHNOHGLQJ ) )UHVWVWHUNWH WRSODDJ EHNOHGLQJ� _ �����
%HWURXZEDDUKHLGVIXQFWLHV'H�EHWURXZEDDUKHLGVIXQFWLHV�YRRU�GH�YHUVFKLOOHQGH�W\SHQ�WRSODJHQ�ZRUGHQ�JHOLMN�JHQRPHQ�DDQ�GLH�LQ3&�5LQJ��]LH�712��������
= F ' U+WRSODDJ VWHHQ] RS NOHL N V �' �����
= GF U + WWRSODDJ JUDV Z

J V VWRUPGXXU �� � �����
2QGHUVWDDQGH�EHWURXZEDDUKHLGVIXQFWLH�YRRU�DVIDOW�LV�RQWOHHQG�DDQ�ILJXXU����������RQGHUVWH�WDN��XLW.DWHUQ���YDQ�GH�/HLGUDDG�7RHWVHQ�RS�9HLOLJKHLG��7$:�������� ��H[S��������������� VVDVIDOWWRSODDJ ++F'F= ��� �WDQD �����+V��P� �����
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0HW�F� HQ�F� UHVSHFWLHYHOLMN�GH�RQ]HNHUKHLG�PHW�EHWUHNNLQJ�WRW�GH�DDQZH]LJH�GLNWH��HQ�GHPRGHORQ]HNHUKHLG�
'H�EHWURXZEDDUKHLGVIXQFWLHV�YRRU�GH�UHVWVWHUNWH�]LMQ�RRN�DDQ��712��������RQWOHHQG��HQ�KHEEHQ�GHYROJHQGH�YRUP�
= W WUHVWVWHUNWH VWHUNWHFRPSRQHQW LL VWRUPGXXU �¦ �����
2PGDW�GH�EHWURXZEDDUKHLGVIXQFWLH�YRRU�JUDV�UHHGV�LQ�GH]HOIGH�GLPHQVLH�DOV�GLH�YRRU�UHVWVWHUNWH�LVJHVFKUHYHQ�NXQQHQ�EHLGH�GLUHFW�ZRUGHQ�VDPHQJHYRHJG�LQ�ppQ�EHWURXZEDDUKHLGVIXQFWLH��9RRU�GHRYHULJH�LV�HHQ��EHUHNHQLQJ�YROJHQV�GH�IRUPXOHV�����W�P�����EHQRGLJG��ZDDUELM�HHQ�WZHHWDOIDDONDQVEHUHNHQLQJHQ�ZRUGHQ�XLWJHYRHUG��ZDDUQD�]H�ZRUGHQ�VDPHQJHVWHOG�WRW�HHQ�WRWDOH�IDDONDQV�PHGH�RS�EDVLV�YDQ�GH�RQGHUOLQJH�FRUUHODWLH�
��������5XGLPHQWDLUH�DDQQDPHQ�NHQQLVOHHPWHQ
5HVWVWHUNWH�WRSODDJ�QD�LQLWLHHO�IDOHQ�VWHHQEHNOHGLQJ9RRU�GH�VWDWLVWLVFKH�NDUDNWHULVHULQJ�YDQ�GH�JDWJURHL�LV�JOREDDO�QDDU�GH�LQ�GHHO���JHSUHVHQWHHUGHJUDILHNHQ�JHNHNHQ��'LW�OHLGW�YRRU�VOHFKW�JHNOHPGH�]HWWLQJHQ�]RDOV�]XLOHQ��WRW�HHQ�UHVWVWHUNWH�YDQ�FD���XXU�ELM�VWHLOH��������HQ���XXU�ELM�IODXZH�WDOXGV��������*H]LHQ�GH�VPDOOH�EDVLV�YDQ�GH]H�ZDDUGHQ�LV�HHQYDULDWLHFRsIILFLsQW�YDQ�FD������RS�]LMQ�SODDWV�
5HVWVWHUNWH�WRSODDJ�QD�LQLWLHHO�IDOHQ�JUDVEHNOHGLQJ(U�ZRUGW�DDQJHQRPHQ�GDW�DOV�GH�JUDVEHNOHGLQJ�IDDOW��GH�UHVWHQ�YDQ�GH�WRSODDJ�GH�UHVWVWHUNWH�QLHWSRVLWLHI�EHwQYORHGHQ��1D�HHQ�LQLWLHHO�JDW�LV�GH�WRSODDJ�GXV�µZHJ¶��'LW�LV�HHQ�FRQVHUYDWLHYH�DDQQDPHRPGDW�HU�ELM�LQLWLHHO�IDOHQ�QRJ�VOHFKWV�HHQ�NOHLQ�JDW�LQ�GH�WRSODDJ�]LW��GDW�MXLVW�ELM�JUDV�WUDDJ�JURHLW�
5HVWVWHUNWH�WRSODDJ�QD�LQLWLHHO�IDOHQ�DVIDOWEHNOHGLQJ(U�ZRUGW�DDQJHQRPHQ�GDW�DOV�GH�DVIDOWEHNOHGLQJ�IDDOW��GH�UHVWHQ�YDQ�GH�WRSODDJ�GH�UHVWVWHUNWH�QLHWSRVLWLHI�EHwQYORHGHQ��1D�HHQ�LQLWLHHO�JDW�LV�GH�WRSODDJ�GXV�µZHJ¶��'H]H�DDQQDPH�LV�YRRUDO�FRQVHUYDWLHIELM�IODXZH�WDOXGV��ZDDU�GH�DVIDOWVFKROOHQ�GH�NUDFKW�YDQ�GH�JROYHQ�EOLMYHQ�EUHNHQ��HQ�GXV�HURVLHUHPPHQ�
5HVWVWHUNWH�JHRWH[WLHO9RRU�GH�UHVWHUNWH�YDQ�KHW�JHRWH[WLHO�ZRUGW�DDQJHQRPHQ�GDW�GH]H�QLKLO�LV��'LW�LV�FRQVHUYDWLHI�RPGDW��ELMKHW�SURHIYDN�ELM�/HO\VWDG�JHFRQVWDWHHUG�LV�GDW�KHW�JHRWH[WLHO�QRJ�ODQJH�WLMG�DDQZH]LJ�LV�HQ�GH�HURVLHUHPW�
5HVWVWHUNWH�NHUQPDWHULDDO9RRU�GH�UHVWVWHUNWH�YDQ�KHW�NHUQPDWHULDDO�LV�JHNHNHQ�QDDU�GH�DDQQDPH�GLH�LQ��,QIUDP��������LQ�KHWNDGHU�YDQ�635,17�LV�JHPDDNW��+LHULQ�LV�DDQJHQRPHQ�GDW�KHW�NHUQPDWHULDDO���PDDO�]R�VQHO�HURGHHUW�DOVNOHL��'H]H�DDQQDPH�NRPW�XLW�GH�OXFKW�YDOOHQ�HQ�OHLGW�PRJHOLMN�WRW�HHQ�WH�RSWLPLVWLVFKH�EOLN�RS�GHUHVWVWHUNWH��+LHU�ZRUGW�XLWJHJDDQ�YDQ�GH�FRQVHUYDWLHYH�YHURQGHUVWHOOLQJ�GDW�QD�HHQ�YROGRHQGH�JURRW�JDWLQ�GH�WRSODDJ��GH�NHUQ�]LFK�JHGUDDJW�DOV�HHQ�]DQGGXLQ�PHW�HHQ�GXLQYRHWYHUGHGLJLQJ�WRW�HHQ�KRRJWH�YDQ
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GH�SRVLWLH�ZDDU�KHW�JDW�RQWVWRQG��([HUFLWLHV�PHW�'85267$�OHLGHQ�WRW�GH�LQ�ILJXXU�����DDQJHJHYHQYHUKRXGLQJ�WXVVHQ�GH�JROIKRRJWH��EHODVWLQJ��HQ�GH�UHVWVWHUNWH�YDQ�KHW�NHUQPDWHULDDO��LQ�XUHQ��DOVIXQFWLH�YDQ�KHW�WH�HURGHUHQ�YROXPH�SHU�VWUHNNHQGH�PHWHU�ERYHQ�GH�ZDWHUOLMQ��'RRU�GH�YLHUUHNHQUHVXOWDWHQ�LV�HHQ�FXUYH�JHILW�PHW�KHW�IXQFWLHYRRUVFKULIW�
W F ,+NHUQ 5% V ���� � � ��

�� � �����
(U�ZRUGW�HHQ�YDULDWLHFRsIILFLsQW�YRRU�F 5% DDQJHQRPHQ�YDQ�����

5HVWVWHUNWH�NHUQ�DIY�+V�HQ�2SS

���
����
������
������
������
��

� � � � �+V

5HVWV
WHUNWH

�NHUQ
��XUHQ

�

)LW���2 ���PA��PA�
)LW���2 ���PA��PA�
)LW���2 ����PA��PA�
'85267$���2 ���PA��PA�
'85267$���2 ����PA��PA�

)LJXXU����� 5HVWVWHUNWH�YDQ�KHW�NHUQPDWHULDDO�DOV�IXQFWLH�YDQ�KHW�WH�HURGHUHQ�RSSHUYODN�ERYHQ�GHZDWHUOLMQ
,QYORHG�YDULDEHOH�K\GUDXOLVFKH�EHODVWLQJ�WLMGHQV�KHW�HURVLHSURFHV'H�HPSLULVFKH�UHODWLHV�YRRU�GH�HURVLH�YDQ�GH�NOHLODDJ�]LMQ�DIJHOHLG�YRRU�HHQ�VLWXDWLH�PHW�HHQ�LQYDULDQWHZDWHUVWDQG�HQ�HHQ�FRQVWDQWH�JROIEHODVWLQJ��,Q�ZHUNHOLMNKHLG�]XOOHQ�EHLGH�YDULsUHQ��(U�ZRUGW�YHUZDFKWGDW�GH�HURVLH�KLHUGRRU�DDQPHUNHOLMN�ZRUGW�EHwQYORHG��+LHU�ZRUGW�DDQJHQRPHQ�GDW�JHGXUHQGH�GH�VWRUPGH�RPVWDQGLJKHGHQ�QLHW�YDULsUHQ��%OLMNW�GH�ZDWHUVWDQG�HHQ�EHODQJULMNH�ELMGUDJH�WH�OHYHUHQ�DDQ�GHIDDONDQV�GDQ�PDJ�ZRUGHQ�JHFRQFOXGHHUG�GDW�GH�YDULDWLH�LQ�KHW�WLMGVGRPHLQ�HYHQHHQV�YDQ�EHODQJ�LV�HYHQDOV�GH�PRGHOOHULQJ�YDQ�GH�HURVLHVQHOKHGHQ�ELM�YDULsUHQGH�ZDWHUVWDQGHQ�
5HVXPHUHQG�NDQ�ZRUGHQ�JHVWHOG�GDW�PHW�GH]H�DDQQDPHQ�HHQ�FRQVHUYDWLHYH�EHQDGHULQJ�YDQ�GHUHVWVWHUNWH�ZRUGW�YHUNUHJHQ��:DQQHHU�GH�UHVWVWHUNWH�ELM�GH]H�EHQDGHULQJ�GXV�DO�DDQ]LHQOLMN�LV��]DOYHUGHUH�NZDQWLILFHULQJ�ZDDUGHYRO�]LMQ��:DQQHHU�GH�UHVWVWHUNWH�ELM�GH]H�EHQDGHULQJ�JHULQJ�LV��LV�HUZHOLVZDDU�HHQ�PRJHOLMNKHLG�GDW�ELM�YHUGHUH�VWXGLH�GH�UHVWVWHUNWH�JURWHU�EOLMNW��PDDU�GLW�LV�GDQ�RSYRRUKDQG�QLHW�DDQ�WH�WRQHQ�
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��� &DVH�VWXGLHV
����� =HHGLMN�WH�+RRIGSODDWSROGHU
��������$OJHPHHQ*HRPHWULH'H��YHUHHQYRXGLJGH��JHRPHWULH�YDQ�GH�GLMN�WH�+RRIGSODDWSROGHU�LV�LQ�RQGHUVWDDQGH�WDEHOZHHUJHJHYHQ�
*HRPHWULH�SDUDPHWHUV�+RRIGSODDWSROGHU�YHUHHQYRXGLJG�.UXLQKRRJWH �����P�1$3.UXLQEUHHGWH ��P�1$37DOXGKHOOLQJ�EXLWHQWDOXG �����'LNWH�NOHLODDJ �����P*HPLGGHOG�+RRJZDWHU��*+:� ��P�1$3
%HODVWLQJPRGHO�]HHGLMN+HW�EHODVWLQJPRGHO�YRRU�GH�]HHGLMN�LV�JURWHQGHHOV�JHEDVHHUG�RS��:/�_�'HOIW�+\GUDXOLFV���������'HEHODQJULMNVWH�XLWJDQJVSXQWHQ�]LMQ�x (HQ�]ZDUH�FRUUHODWLH�WXVVHQ�ZLQG�HQ�ZDWHUVWDQGHQ�x +HW�PRPHQW�YDQ�GH�KRRJVWH�ZDWHUVWDQG�LV�µPDDWJHYHQG¶��'DW�ZLO�]HJJHQ�GDW�GH�ZLQGVQHOKHLG�RSKHW�PRPHQW�YDQ�KRRJZDWHU�ZRUGW�JHQRPHQ��GLW�EHKRHIW�GXV�QLHW�GH�PD[LPDOH�ZLQGVQHOKHLGWLMGHQV�VWRUP�WH�]LMQ��
(QNHOH�SUDNWLVFKH�XLWJDQJVSXQWHQ�x 'H�VWRUP�EHODVW�GH�GLMN�JHGXUHQGH�GH�JHKHOH�SHULRGH�RS�HHQ�HQNHO�QLYHDX�x 'H�ZLQG�YDOW�ORRGUHFKW�RS�KHW�GLMNYDN�LQ�x (U�LV�JHNR]HQ�YRRU�HHQ�ORFDWLH�ODQJV�GH�:HVWHUVFKHOGH��+RRIGSODDWSROGHU��x (U�LV�JHNR]HQ�YRRU�JROIDDQYDO�GLH�RYHUHHQNRPW�PHW�GLH�ELM�HHQ�ZLQGULFKWLQJ�YDQ�����JUDGHQ�
'H�JROIFRQGLWLHV�]LMQ�XLW�GH�GDWDEDVH�YDQ�5,.=�EHWURNNHQ��]LH�RRN�:/��������YRRU�HHQ�ZLQGULFKWLQJYDQ�����JUDGHQ�W�R�Y��1RRUG�
'H�GXXU�YDQ�GH�VWRUP�ZRUGW�RRN�YDQ�EHODQJ�JHDFKW��KRHZHO�QLHW�EHNHQG�LV�KRHODQJ�GH�GXXU�YROOHGLJHIIHFWLHI�RS�KHW]HOIGH�QLYHDX�GH�ZDWHUNHULQJ�NDQ�EHODVWHQ��0HW�QDPH�GRRU�GH�JHWLMZHUNLQJ�NDQ�GHZDWHUVWDQG�LQ�HQLJH�XUHQ�VWHUN�YDULsUHQ��+LHU�LV�YRRUDOVQRJ�QLHWV�PHH�JHGDDQ��(U�ZRUGW�YHURQGHUVWHOGGDW�DOV�GH�ZDWHUVWDQG�HHQ�EHODQJULMNH�LQYORHG�XLWRHIHQW�RS�KHW�EH]ZLMNHQ�YDQ�GH�ZDWHUNHULQJ��GDW�KHWWLMGVYHUORRS�YDQ�GH�ZDWHUVWDQG�GDQ�RRN�YDQ�EHODQJ�]DO�]LMQ�
,Q�RQGHUVWDDQGH�WDEHO�]LMQ�GH�NDUDNWHULVWLHNHQ�YDQ�GH�VWRFKDVWHQ�DDQ�GH�EHODVWLQJNDQW�JHJHYHQ�
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6WRFKDVW .DQVYHUGHOLQJ 3DUDPHWHUV 3DUDPHWHUV:DWHUVWDQG�JHWUDQVIRUPHHUG� H[SRQHQWLHHO��)[ ��H[S���[�D��E� D ��� E �����
2QDIKDQNHOLMN�GHHOZLQGVQHOKHLG 1RUPDDO P � V ����
6WRUPGXXU /RJQRUPDDO P ��� V ���
'H�ELM�GH]H�SDUDPHWHUV�EHKRUHQGH�µPDDWJHYHQGH¶�UDQGYRRUZDDUGHQ�]LMQ��x ZDWHUVWDQG�PHW�HHQ�RYHUVFKULMGLQJVIUHTXHQWLH�YDQ��������SHU�MDDU������P�1$3x JROIKRRJWH�PHW�HHQ�RYHUVFKULMGLQJVIUHTXHQWLH�YDQ��������SHU�MDDU������P
5HNHQWHFKQLHN,Q�KHW�NDGHU�YDQ�HHQ�HHUGHUH�VWXGLH��:/�_�'HOIW�+\GUDXOLFV��������LV�HHQ�PRGHO�EHVFKLNEDDU�YRRU�KHWEHUHNHQHQ�YDQ�GH�NDQV�RS�RYHUEHODVWLQJ�YDQ�HHQ�]HHGLMN�GRRU�JROIRYHUVODJ��+LHUELM�LV�GHUHNHQWHFKQLHN�QXPHULHNH�LQWHJUDWLH�JHEUXLNW�
'LW�PRGHO�LV�DDQJHSDVW�YRRU�JHEUXLN�YRRU�HHQ�GLMNEHNOHGLQJ��'RRU�KHW�JURWH�DDQWDO�VWRFKDVWHQ�LVQXPHULHNH�LQWHJUDWLH�JHHQ�HIILFLsQWH�UHNHQWHFKQLHN�PHHU��+HW�PRGHO�LV�LQJHSDVW�LQ�HHQ�)250�WHFKQLHN�
��������6WHHQ]HWWLQJ�RS�JHRWH[WLHO�RS�NOHL�RS�]DQG)DDONDQVEHUHNHQLQJHQ'H�EHWURXZEDDUKHLGVIXQFWLHV�YRRU�WRSODDJ�HQ�UHVWVWHUNWH�OXLGHQ�
= F ' +WRSODDJ NOHL N V �' ������
= W W W W WUHVWVWHUNWH JDWJURHL JHRWH[WLHO NOHL NHUQ VWRUPGXXU � � � �� � ������
:DDULQ�FN� FRsIILFLsQW�YRRU�HHQ�VWHHQ]HWWLQJ�RS�NOHL����'� UHODWLHYH�GLFKWKHLG�YDQ�GH�VWHHQEHNOHGLQJ����'� VWHHQGLNWH��P�WJDWJURHL� WLMGVGXXU�QD�LQLWLHHO�IDOHQ�WRWGDW�HHQ�]RGDQLJ�JURRW�JDW�LV� RQWVWDDQ�GDW�HURVLH�YDQ�GH�RQGHUODDJQLHW�PHHU�GRRU�GH�WRSODDJ�ZRUGW�EHOHPPHUG�YHUWUDDJG�WJHRWH[WLHO� WLMGVGXXU�YDQDI�KHW�EORRWNRPHQ�YDQ�KHW�JHRWH[WLHO�WRWGDW�KHW�GH�HURVLH�YDQ�GH�RQGHUODDJ�QLHWPHHU�EHOHPPHUG�YHUWUDDJG�WNOHL� WLMGVGXXU�YDQDI�KHW�EORRWNRPHQ�YDQ�GH�NOHLODDJ�WRWGDW�KHW�GH�HURVLH�YDQ�GH�RQGHUODDJ�QLHW�PHHUEHOHPPHUG�YHUWUDDJG��W NOHL  �����F5. GNOHL ���WDQD +V���WNHUQ� WLMGVGXXU�YDQDI�KHW�EORRWNRPHQ�YDQ�GH�NHUQ�WRWGDW�GH�GLMN�YROOHGLJ�GRRUVQHGHQ�LV�RS�KHWQLYHDX�YDQ�GH�ZDWHUVWDQG��]LH�IRUPXOH������WVWRUPGXXU�GXXU�YDQ�GH�VWRUP��ZDDUELM�DDQJHQRPHQ�ZRUGW�GDW�GH�ZDWHUVWDQG�JHGXUHQGH�GLH�WLMG�PLQ�RIPHHU�FRQVWDQW�LV�
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,Q�RQGHUVWDDQGH�WDEHO�]LMQ�GH�ZDDUGHQ�YRRU�GH�YDULDEHOHQ�JHJHYHQ��YRRU�]RYHU�PRJHOLMN�JHOLMNJHQRPHQ�DDQ�GLH�LQ�KHW�SURMHFW�635,17��9DULDEHOH .DQVYHUGHOLQJ 3DUDPHWHUV 2SPHUNLQJHQ� FN /RJQRUPDDO ���������� ' � ���� ' � ����� W�JDWJURHL 1RUPDDO��P��V� ������ ELM�JHNOHPGH�]HWWLQJPDDO��� W�JHRWH[WLHO 1RUPDDO��P��V� ���������� F5. /RJQRUPDDO��P��V� ������ VOHFKWH�NOHL��PDDO�����JRHGH�NOHL���PDDO������� F�5% /RJQRUPDDO��P��V� ������
(U�LV�HHQ�NDQVEHUHNHQLQJ�JHPDDNW�QDDU�KHW�IDOHQ�YDQ�GH�WRSODDJ�HQ�HU�]LMQ�HHQ�DDQWDONDQVEHUHNHQLQJHQ�JHPDDNW�YRRU�KHW�IDOHQ�YDQ�GH�UHVWVWHUNWH��'H�GLNWH�YDQ�GH�WRSODDJ�LV�]RGDQLJJHNR]HQ�GDW�GH�IDDONDQV�SHU�MDDU�RQJHYHHU�JHOLMN�LV�DDQ������PDDO�GH�YHLOLJKHLGVQRUP�������� �����+HWUHVXOWDDW�LV�LQ�RQGHUVWDDQGH�WDEHO�JHJHYHQ��(ONH�UHJHO�JHHIW�KHW�UHVXOWDDW�YRRU�GH�WRSODDJ��XLWHUDDUGVWHHGV�KHW]HOIGH��HQ�KHW�UHVXOWDDW�YRRU�GH�UHVWVWHUNWH�HQ�GH�UHVWVWHUNWH�IDDONDQV��]LH�RRN�IRUPXOHV����W�P�������,Q�ELMODJH���LV�KHW�UHVXOWDDW�LQ�PHHU�GHWDLO�ZHHUJHJHYHQ��LQFOXVLHI�GH�LQYORHGVFRsIILFLsQWHQ�D�IDFWRUHQ��HQ�GH�EHUHNHQLQJ�YDQ�GH�FRUUHODWLHFRsIILFLsQW� U�
%HUHNHQLQJ 3)�WRSODDJ��� 3)UHVWVWHUNWH���

U �����]LH�ELMODJH
3RY�EHNOHGLQJ���

3)�EHNOHGLQJ����
����
��*RHG�JHNOHPGH�VWHHQ]HWWLQJ��RS�JRHGH�NOHL��NHUQ ���H�� ���H�� ���� ���� ���H��
��6OHFKW�JHNOHPGH�VWHHQ]HWWLQJ��RS�VOHFKWH�NOHL��NHUQ ���H�� ���H�� ���� ���� ���H��
��*RHG�JHNOHPGH�VWHHQ]HWWLQJ��RS�JRHGH�NOHL ���H�� ���H�� ���� ���� ���H����6OHFKW�JHNOHPGH�VWHHQ]HWWLQJ��RS�VOHFKWH�NOHL ���H�� a��� ���� ��� ���H��
$QDO\VH,Q�DEVROXWH�]LQ�EOLMNW�GH�UHVWVWHUNWH�IDDONDQV��LQFOXVLHI�GH�UHVWVWHUNWH�YDQ�GH�NHUQ��LQ�GH�XLWJHYRHUGHEHUHNHQLQJHQ�WXVVHQ�����HQ�����WH�OLJJHQ��'H�ZDWHUVWDQG�OHYHUW�LQ�HONH�EHUHNHQLQJ�GH�JURRWVWH�ELMGUDJH�(U�ZRUGW�YHURQGHUVWHOG�GDW�ZDQQHHU�WLMGHQV�HHQ�VWRUP�GH�WRSODDJ�ZRUGW�EHVFKDGLJW�HQ�GH�UHVWVWHUNWHZRUGW�DDQJHVSURNHQ�GH�ZDWHUVWDQG�QLHW�JHGXUHQGH�GH�JHKHOH�VWRUP�RS�KHW]HOIGH�SHLO�EOLMIW��7HYHQVZRUGW�YHURQGHUVWHOG�GDW�ZDQQHHU�GH�ZDWHUVWDQG�WHQ�RS]LFKWH�YDQ�GH�VFKDGHORFDWLH�ZLM]LJW��GH�HURVLHPLQGHU�VQHO�]DO�YHUORSHQ��+LHUXLW�NDQ�ZRUGHQ�JHFRQFOXGHHUG�GDW�GH�UHVWVWHUNWH�IDDONDQV��YHHO��NOHLQHULV�GDQ�GH�KLHU�EHUHNHQGH��ZDQQHHU�GH�K\GUDXOLVFKH�UDQGYRRUZDDUGHQ�LQ�KHW�WLMGVGRPHLQ�YDULDEHOZRUGHQ�EHWURNNHQ�
8LW�GH�EHUHNHQLQJ�NDQ�ZRUGHQ�JHFRQFOXGHHUG�GDW�ZDQQHHU�EHKDOYH�GH�NOHLODDJ�RRN�GH�DQGHUHUHVWVWHUNWHFRPSRQHQWHQ��HQ�PHW�QDPH�GH�NHUQ��ZRUGW�EHWURNNHQ��GH�IDDONDQV�HHQ�IDFWRU���WRW���GDDOW�*H]LHQ�GH�PRGHOOHULQJ�YDQ�GH�UHVWVWHUNWH�YDQ�GH�NHUQ�PHW�EHKXOS�YDQ�'85267$��ZDDUPHH�HHQDEVROXWH�RQGHUJUHQV�YDQ�GH�UHVWVWHUNWH�ZRUGW�EHUHLNW��PDJ�ZRUGHQ�YHURQGHUVWHOG�GDW�GH�NHUQ�LQ�HON
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JHYDO�HHQ�JURWHUH�LQYORHG�KHHIW�RS�GH�UHVWVWHUNWH�GDQ�GH�KLHU�JHYRQGHQ�IDFWRU���WRW����%RYHQGLHQ�]LMQGH�DQGHUH�HURVLHSURFHVVHQ�HYHQHHQV�FRQVHUYDWLHI�LQJHVFKDW�
2S�JURQG�YDQ�EHLGH�ERYHQVWDDQGH�YHURQGHUVWHOOLQJHQ�ULMVW�KHW�YHUPRHGHQ�GDW�GH�UHVWVWHUNWH�IDDONDQVYHHO�NOHLQHU�]DO�]LMQ�GDQ�HHQ�IDFWRU�����WRW������'DDUPHH�ZRUGW�KHW�YDQ�EHODQJ�KLHU�PHHU�LQ]LFKW�LQ�GHYHUNULMJHQ�
%LM�HONH�EHUHNHQLQJ�EOLMNW�GDW�GH�ZDWHUVWDQG�GH�SDUDPHWHU�LV�PHW�GH�JURRWVWH�LQYORHG�RS�GH�IDDONDQV�'H�LQYORHG�YDQ�GH�VWRFKDVWLVFKH�VWHUNWHSDUDPHWHUV�LV�QLKLO��+LHUXLW��HQ�XLW�GH�ERYHQJHQRHPGHEHUHNHQLQJHQ�ZRUGW�JHFRQFOXGHHUG�GDW�KHW�ZHOLVZDDU�YDQ�EHODQJ�LV�RP�GH�UHVWVWHUNWHSURFHVVHQ�WHPRGHOOHUHQ��PDDU�GDW�ILMQVOLMSHQ�YHUYROJHQV�QLHW�HUJ�ORRQW��YRRUGDW�GH�PRGHOOHULQJ�DDQ�GHEHODVWLQJNDQW�LV�YHUILMQG�
$DQEHYHOLQJHQ�YRRU�YHUGHU�RQGHU]RHN9RRU�HHQ�VWHHQEHNOHGLQJ��RS�HHQ�NOHLODDJ��ZRUGHQ�GH�YROJHQGH�RQGHUZHUSHQ�YDQ�EHODQJ�JHDFKW�
x 0RGHOOHULQJ�YDQ�HHQ�EHODVWLQJPRGHO�ZDDULQ�KHW�WLMGVSURFHV�JHGXUHQGH�HHQ�VWRUP�LV�JHPRGHOOHHUG�x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�NOHL�XLW�HHQ�JDW�LQ�GH�EHNOHGLQJ��DOV�IXQFWLH�YDQ�GH�ZDWHUVWDQG�HQ�GHJROIDDQYDO�x %HQDGHULQJ�YDQ�KHW�GHHO�YDQ�GH�EHNOHGLQJ�GDW�LQWDFW�EOLMIW�QD�LQLWLHHO�IDOHQ�x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�]RZHO�HHQ�]DQG��DOV�HHQ�NOHLNHUQ��DOV�IXQFWLH�YDQ�KHW�QLYHDX�YDQ�GHEHNOHGLQJ�ZDW�QRJ�LQWDFW�LV�
��������$VIDOW�RS�=DQG)DDONDQVEHUHNHQLQJ'H�EHQDGHULQJ�YDQ�GH�UHVWVWHUNWHIDDONDQV�YRRU�HHQ�DVIDOWEHNOHGLQJ�LV�JHEDVHHUG�RS�GH�YROJHQGHXLWJDQJVSXQWHQ�x )DOHQ�YDQ�GH�WRSODDJ�GRRU�ZDWHURYHUGUXNNHQ�OHLGW�LQ�YHHO�JHYDOOHQ�QLHW�WRW�KHW�DDQSUHNHQ�YDQ�GHUHVWVWHUNWH��RPGDW�GH�EHNOHGLQJ�SDV�ZRUGW�DIJHGUXNW�ZDQQHHU�GH�ZDWHUVWDQG�JH]DNW�LV��'H�VWRUP��HQKRJH�JROYHQ��LV�GDQ�DO�YRRUELM��'H�NDQV�RS�HHQ�WZHHGH�]ZDUH�VWRUP�YRRUGDW�GH�VFKDGH�LV�KHUVWHOG�ELMYRRUEHHOG�LQ�GH]HOIGH�ZLQWHU��LV�ELM]RQGHU�NOHLQ�x )DOHQ�YDQ�GH�DVIDOW�EHNOHGLQJ�LV�DOOHHQ�YDQ�EHODQJ�ZDQQHHU�GLW�GRRU�JROINODSSHQ�ZRUGW�YHURRU]DDNW�'DQ�]DO�GH�VWRUP�RS�KHW�KRRJWHSXQW�]LMQ�HQ�LV�EH]ZLMNHQ�YDQ�GH�WRSODDJ�HHQ�EHGUHLJLQJ�YRRU�GHGLMN� � ��H[S��������������� VVDVIDOW ++F'F= ��� �WDQD �����+V��P� ������= W WUHVWVWHUNWH NHUQ VWRUPGXXU � ������
,Q�RQGHUVWDDQGH�WDEHO�]LMQ�GH�ZDDUGHQ�YRRU�GH�YDULDEHOHQ�JHJHYHQ�9DULDEHOH .DQVYHUGHOLQJ 3DUDPHWHUV 2SPHUNLQJHQ� F� ORJQRUPDDO �������� F� ORJQRUPDDO �������� ' � ������������ F�5% ORJQRUPDDO��P��V� ������
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(U�]LMQ�HHQ�WZHHWDO�NDQVEHUHNHQLQJHQ�JHPDDNW�YRRU�KHW�IDOHQ�YDQ�GH�WRSODDJ��]RZHO�JHGLPHQVLRQHHUGRS�JROINODSSHQ�DOV�JHGLPHQVLRQHHUG�RS�RYHUGUXN��HQ�HU�LV�HHQ�NDQVEHUHNHQLQJ�JHPDDNW�YRRU�KHW�IDOHQYDQ�GH�UHVWVWHUNWH��'H�GLNWH�YDQ�GH�WRSODDJ�JHGLPHQVLRQHHUG�RS�JROINODSSHQ�LV�]RGDQLJ�JHNR]HQ�GDW�GHIDDONDQV�SHU�MDDU�RQJHYHHU�JHOLMN�LV�DDQ������PDDO�GH�YHLOLJKHLGVQRUP�������� �����+HW�UHVXOWDDW�LV�LQRQGHUVWDDQGH�WDEHO�JHJHYHQ��'H�WDEHO�JHHIW�KHW�UHVXOWDDW�YRRU�GH�WRSODDJ�HQ�KHW�UHVXOWDDW�YRRU�GHUHVWVWHUNWH�HQ�GH�UHVWVWHUNWH�IDDONDQV��]LH�RRN�IRUPXOHV�����W�P�����
%HUHNHQLQJ 3)�WRSODDJ��� 3)UHVWVWHUNWH���

U �����]LH�ELMODJH 3RY��EHNOHGLQJ��� 3)�EHNOHGLQJ����
����
��$VIDOW�RS�]DQG��WRSODDJ�JHGLPHQVLRQHHUG�RSJROINODSSHQ��GLNWH�����P� ���H�� ���H�� ���� ���� ���H��
��$VIDOW�RS�]DQG��WRSODDJ�JHGLPHQVLRQHHUG�RSRYHUGUXN��GLNWH�����P� ���H��� ���H�� ���� ���� ���H���
$QDO\VH,Q�EHUHNHQLQJ���LV�GH�IDDONDQV�YDQ�GH�GLMN��YHHO��NOHLQHU�GDQ�GH�IDDONDQV�YRRU�GH�WRSODDJ��RQGDQNV�GDWGH�µIDDONDQV¶�YDQ�GH�UHVWVWHUNWH��LQ�KHW�JHYDO�GH�WRSODDJ�DIZH]LJ�LV�YHURQGHUVWHOG��]HOIV�QRJ�JURWHU�LVGDQ�GLH�YDQ�GH�WRSODDJ��'H�RRU]DDN�KLHUYRRU�LV�GDW�GH�FRUUHODWLH�WXVVHQ�EHLGH�GHOHQ�XLW�KHW�SDUDOOHO�V\VWHHP�]R�ODDJ�LV��'H�IDDONDQV�YRRU�GH�WRSODDJ�ZRUGW�QDPHOLMN�RRN�GHHOV�EHSDDOG�GRRU�GHPRGHORQ]HNHUKHLG�LQ�GH�EHWURXZEDDUKHLGVIXQFWLH��HQ�GH�RQ]HNHUKHLG�PHW�EHWUHNNLQJ�WRW�GH�ZHUNHOLMNDDQZH]LJH�GLNWH�
0HHVWDO�LV�HHQ�GLPHQVLRQHULQJ�RS�RYHUGUXN�HFKWHU�PDDWJHYHQG�HQ�ZRUGW�HHQ�JURWHUH�GLNWH�YDQ�GHWRSODDJ�WRHJHSDVW��,Q�EHUHNHQLQJ���LV�HHQ�GLNWH�YDQ�����P�DDQJHQRPHQ��ZDW�GH�IDDONDQV�GLUHFWYHUZDDUORRVEDDU�PDDNW��'H�UHVWVWHUNWH�IDDONDQV�LV�LQ�GLW�JHYDO�XLWHUDDUG�JURWHU��������RPGDW�GHRPVWDQGLJKHGHQ�ZDDUELM�GH�WRSODDJ�RS�JROINODSSHQ�EH]ZLMNW�QX�YHHO�]ZDDUGHU�]XOOHQ�]LMQ�
(U�ZRUGW�JHFRQFOXGHHUG�GDW�KHW�YRRU�HHQ�EHWHUH�LQVFKDWWLQJ�YDQ�GH�UHVWVWHUNWH�IDDONDQV�DOOHHQ�YDQEHODQJ�LV�ZDQQHHU�GH�DVIDOWEHNOHGLQJ�RS�JROINODSSHQ�ZRUGW�JHGLPHQVLRQHHUG��:DQQHHU�GHDVIDOWEHNOHGLQJ�RS�RYHUGUXN�ZRUGW�JHGLPHQVLRQHHUG��HQ�GLW�LV�PHHVWDO�KHW�JHYDO��GDQ�LV�KHWIDDOPHFKDQLVPH�µEH]ZLMNHQ�EHNOHGLQJ¶�QLHW�YDQ�LQYORHG�RS�GH�WRWDOH�IDDONDQV�YDQ�GH�GLMN�
$DQEHYHOLQJHQ�YRRU�YHUGHU�RQGHU]RHN9RRU�HHQ�DVIDOWEHNOHGLQJ�RS�]DQG�ZRUGHQ�JHHQ�RQGHUZHUSHQ�YDQ�RYHUKHHUVHQG�EHODQJ�JHDFKW�RPGDWPHHVWDO�RYHUGUXN�KHW�PDDWJHYHQGH�PHFKDQLVPH�LV��HQ�GH�NDQV�RS�LQLWLHHO�IDOHQ�GRRU�JROINODSSHQ�GDQ]HHU�JHULQJ�]DO�]LMQ��,QJHYDO�JROINODSSHQ�WRFK�HHQ�PDDWJHYHQG�PHFKDQLVPH�EOLMNW�WH�]LMQ��NXQQHQ�GHYROJHQGH�RQGHUZHUSHQ�ZRUGHQ�JHQRHPG�
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x 0RGHOOHULQJ�YDQ�HHQ�EHODVWLQJPRGHO�ZDDULQ�KHW�WLMGVSURFHV�JHGXUHQGH�HHQ�VWRUP�LV�JHPRGHOOHHUG�x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�]DQG�XLW�HHQ�JDW�LQ�GH�DVIDOWEHNOHGLQJ��DOV�IXQFWLH�YDQ�GH�ZDWHUVWDQGHQ�GH�JROIDDQYDO�x %HQDGHULQJ�YDQ�KHW�SURFHV�YDQ�JDWJURHL�QD�LQLWLHHO�IDOHQ�x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�GH�]DQGNHUQ��DOV�IXQFWLH�YDQ�GH�JDWJURRWWH�LQ�GH�EHNOHGLQJ�HQ�KHWGHHO�YDQ�GH�EHNOHGLQJ�ZDW�QRJ�LQWDFW�LV�
����� 5LYLHUGLMN��������$OJHPHHQ
*HRPHWULH'H�JHRPHWULH�YDQ�GH�GLMN�WH�7LHO�LV�LQ�RQGHUVWDDQGH�WDEHO�ZHHUJHJHYHQ�
*HRPHWULH�SDUDPHWHUV�WH�7LHO�YHUHHQYRXGLJG�.UXLQKRRJWH ������P�1$3.UXLQEUHHGWH ��P�1$37DOXGKHOOLQJ�EXLWHQWDOXG �����'LNWH�NOHLODDJ �����P
%HODVWLQJPRGHO�ULYLHUGLMN+HW�EHODVWLQJPRGHO�YRRU�GH�]HHGLMN�LV�JURWHQGHHOV�JHEDVHHUG�RS�GDW�LQ�3&�5LQJ��'H�EHODQJULMNVWHXLWJDQJVSXQWHQ�]LMQ�x *HHQ�FRUUHODWLH�WXVVHQ�ZLQG�HQ�ZDWHUVWDQGHQ�x (HQ�DIYRHUJROI�KHHIW�HHQ�JHPLGGHOGH�GXXU�YDQ���GDJHQ�
(QNHOH�SUDNWLVFKH�XLWJDQJVSXQWHQ�x 'H�VWRUP�EHODVW�GH�GLMN�JHGXUHQGH�GH�JHKHOH�SHULRGH�RS�HHQ�HQNHO�QLYHDX�x 'H�ULYLHU�OLJW�]RQGHU�XLWHUZDDUG�GLUHFW�DDQ�GH�ULYLHU��GLW�NRPW�ELMYRRUEHHOG�ZHO�YRRU�DDQ�GHEXLWHQ]LMGH�YDQ�HHQ�ULYLHUERFKW��x 'H�ZLQG�YDOW�ORRGUHFKW�RS�KHW�GLMNYDN�LQ�x (U�LV�JHNR]HQ�YRRU�HHQ�ORFDWLH�ODQJV�GH�:DDO��7LHO��
,Q�RQGHUVWDDQGH�WDEHO�]LMQ�GH�NDUDNWHULVWLHNHQ�YDQ�GH�VWRFKDVWHQ�DDQ�GH�EHODVWLQJNDQW�JHJHYHQ�
6WRFKDVW .DQVYHUGHOLQJ 3DUDPHWHUV 3DUDPHWHUV:DWHUVWDQG��SHU���GDJHQ� H[SRQHQWLHHO��)[ ��H[S���[�D��E� D ��� E ����
:LQGVQHOKHLG��SHU���GDJHQ� H[SRQHQWLHHO��)[ ��H[S���[�D��E� D ���� E �����
6WRUPGXXU ORJQRUPDDO P ��� V ���
'H�ELM�GH]H�SDUDPHWHUV�EHKRUHQGH�µPDDWJHYHQGH¶�UDQGYRRUZDDUGHQ�]LMQ��x ZDWHUVWDQG�PHW�HHQ�RYHUVFKULMGLQJVIUHTXHQWLH�YDQ��������SHU�MDDU�������P�1$3
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'H�T�K�UHODWLH�WH�7LHO�OXLGW�
T TK T T:DDO /RELWK
7LHO :DDO :DDO

 u � � �� �� ���� ���� � ���� ���� ��� � � � � ������
'H�JROISDUDPHWHUV�]LMQ�EHSDDOG�PHW�HHQYRXGLJH�ILW�YDQ�GH�IRUPXOHV�YDQ�%UHWVFKQHLGHU��GLH�YDQDI�)� ����NP�JRHGH�UHVXOWDWHQ�JHHIW�� �� �� �����H[S����� ��� )8+ ZV ������
9RRU�GH�JROIVWHLOKHLG�LV����DDQJHQRPHQ�
5HNHQWHFKQLHN,Q�KHW�NDGHU�YDQ�HHQ�HHUGHUH�VWXGLH��:/�_�'HOIW�+\GUDXOLFV��������LV�HHQ�PRGHO�EHVFKLNEDDU�YRRU�KHWEHUHNHQHQ�YDQ�GH�NDQV�RS�RYHUEHODVWLQJ�YDQ�HHQ�]HHGLMN�GRRU�JROIRYHUVODJ��+LHUELM�LV�GHUHNHQWHFKQLHN�QXPHULHNH�LQWHJUDWLH�JHEUXLNW�
'LW�PRGHO�LV�DDQJHSDVW�YRRU�JHEUXLN�YRRU�HHQ�GLMNEHNOHGLQJ�RS�HHQ�ULYLHUGLMN��'RRU�KHW�JURWH�DDQWDOVWRFKDVWHQ�LV�QXPHULHNH�LQWHJUDWLH�JHHQ�HIILFLsQWH�UHNHQWHFKQLHN�PHHU��+HW�PRGHO�LV�LQJHSDVW�LQ�HHQ)250�WHFKQLHN�
������� *UDV�RS�NOHL�RS�]DQG
)DDONDQVEHUHNHQLQJ+HW�EHSDOHQ�YDQ�GH�UHVWVWHUNWH�IDDONDQV�YDQ�HHQ�JUDVEHNOHGLQJ�LV�JHEDVHHUG�RS�GH�YROJHQGHEHWURXZEDDUKHLGVIXQFWLH�
= GF U + W
= GF U + W W W
WRSODDJ JUDV Z

J V VWRUPGXXU
JUDVEHNOHGLQJ Z

J V NOHL NHUQ VWRUPGXXU

 �
 � � �

� �
� �

������
:DDULQ�GZ 'LHSWH�YDQ�GH�EHZRUWHOLQJFJ &RsIILFLsQW�YRRU�GH�VWHUNWH�YDQ�GH�JUDVEHNOHGLQJ+V JROIKRRJWHU UHGXFWLH�IDFWRU�YRRU�GH�LQYORHG�YDQ�GH�KRHN�YDQ�JROILQYDOWNOHL� WLMGVGXXU�YDQDI�KHW�EORRWNRPHQ�YDQ�GH�NOHLODDJ�WRWGDW�KHW�GH�HURVLH�YDQ�GH�RQGHUODDJ�QLHW�PHHUEHOHPPHUW�YHUWUDDJW��W NOHL  �����F5. GNOHL ���WDQD +V��WNHUQ� WLMGVGXXU�YDQDI�KHW�EORRWNRPHQ�YDQ�GH�NHUQ�WRWGDW�GH�GLMN�YROOHGLJ�GRRUVQHGHQ�LV�RS�KHWQLYHDX�YDQ�GH�ZDWHUVWDQG��]LH�IRUPXOH�����WVWRUPGXXU�GXXU�YDQ�GH�VWRUP��ZDDUELM�DDQJHQRPHQ�ZRUGW�GDW�GH�ZDWHUVWDQG�JHGXUHQGH�GLH�WLMG�PLQ�RIPHHU�FRQVWDQW�LV
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,Q�RQGHUVWDDQGH�WDEHO�]LMQ�GH�ZDDUGHQ�YRRU�GH�YDULDEHOHQ�JHJHYHQ��YRRU�]RYHU�PRJHOLMN�JHOLMNJHQRPHQ�DDQ�GLH�LQ�KHW�SURMHFW�635,17��
9DULDEHOH .DQVYHUGHOLQJ 3DUDPHWHUV 2SPHUNLQJHQ� GZ ORJQRUPDDO��P��V� ������������� FJ ORJQRUPDDO��P��V� ��������������� ELM�VOHFKWH�JUDVNZDOLWHLWPDDO��� F5. ORJQRUPDDO��P��V� ������ VOHFKWH�NOHL��PDDO�����JRHGH�NOHL���PDDO������� F�5% ORJQRUPDDO��P��V� ������

(U�]LMQ�GULH�EHUHNHQLQJHQ�JHPDDNW�YDQ�GH�NDQV�RS�IDOHQ�GRRU�KHW�LQLWLsOH�IDDOPHFKDQLVPH�IDOHQEHNOHGLQJ��IDOHQ�WRSODDJ�JUDVEHNOHGLQJ��IDOHQ�WRSODDJ�HQ�RQGHUOLJJHQGH�NOHLODDJ��HQ�IDOHQ�WRSODDJ�NOHLODDJ�HQ�NHUQ��'H�UHVXOWDWHQ�]LMQ�ZHHUJHJHYHQ�LQ�RQGHUVWDDQGH�WDEHO�
%HUHNHQLQJ�>3I ��SHUMDDU@ *RHGH�NZDOLWHLW�JUDV�HQNOHL 6OHFKWH�NZDOLWHLW�JUDV�HQNOHLFJ ������ ��F5. ����� FJ ������ ��F5. ������$OOHHQ�WRSODDJ ���H�� ������7RSODDJ�HQ�NOHLODDJ ���H�� ������7RSODDJ��NOHLODDJ�HQNHUQ ���H�� ���H��
$QDO\VH'H�NDQV�RS�IDOHQ�YDQ�DOOHHQ�GH�WRSODDJ�LV�UHODWLHI�JURRW��]HNHU�ELM�GH�VOHFKWHUH�JUDV��HQ�NOHLNZDOLWHLW�'H�YHUNODULQJ�KLHUYDQ�OLJW�GDDULQ�GDW�JUDV�QDXZHOLMNV�EHVWDQG�LV�WHJHQ�KRJHUH�JROYHQ�GDQ�FD����P�'HUJHOLMNH�VLWXDWLHV�ZRUGHQ�ELM�KHW�KLHU�JHNR]HQ�GLMNYDN��ZDDUELM�GH�GLMN�GLUHFW�DDQ�KHW�]RPHUEHGJUHQVW��HQ�GH�EHNOHGLQJ�RRN�ZRUGW�DDQJHYDOOHQ�ELM�ODJHUH�ZDWHUVWDQGHQ��GRRU�ZLQG�DOOHHQ�DOYHURRU]DDNW��GXV�]RQGHU�GDW�HU�RRN�HHQ�KRJH�DIYRHU�YRRU�µQRGLJ¶�LV�
:DQQHHU�RRN�GH�NOHLODDJ�RRN�LQ�GH�EHVFKRXZLQJ�ZRUGW�EHWURNNHQ�YHUNOHLQW�GH�IDDONDQV�PHW�QDPHYRRU�GH�JRHGH�JUDV��HQ�NOHLNZDOLWHLW��'H�NDQV�RS�IDOHQ�YDQ�GH�EHNOHGLQJ�LQFOXVLHI�GH�NOHLODDJ�LV�HFKWHUYRRU�GH�VOHFKWH�NZDOLWHLW�RQWRHODDWEDDU�KRRJ�
%LM�KHW�EHWUHNNHQ�YDQ�GH�NHUQ�LQ�GH�EHVFKRXZLQJ�]DNNHQ�GH�IDDONDQVHQ�YRRU�EHLGH�NZDOLWHLWHQ�VWHUN�2RN�YRRU�GH�VOHFKWH�JUDVNZDOLWHLW�ZRUGW�HHQ�PLQ�RI�PHHU�DDQYDDUGEDDU�QLYHDX�EHKDDOG�YDQ�FD�����PDDO�GH�QRUP�
$DQEHYHOLQJHQ�YRRU�YHUGHU�RQGHU]RHN9RRU�HHQ�JUDVEHNOHGLQJ��RS�HHQ�NOHLODDJ��ZRUGHQ�GH�YROJHQGH�RQGHUZHUSHQ�YDQ�EHODQJ�JHDFKW�
x 0RGHOOHULQJ�YDQ�GH�JURHL�YDQ�HHQ�JDW�LQ�GH�EHNOHGLQJ��DOV�IXQFWLH�YDQ�GH�ZDWHUVWDQG�HQ�GHJROIDDQYDO��,Q�WHJHQVWHOOLQJ�WRW�HHQ�VWHHQEHNOHGLQJ��ZDDUELM�HU�QDW�HHQ�LQLWLHHO�JDW�RQGHUPLMQLQJ�NDQJDDQ�SODDWVYLQGHQ�GRRU�HURVLH�YDQ�WKH�ILOWHU���LV�HU�ELM�HHQ�JDW�LQ�HHQ�JUDVEHNOHGLQJ�RS�HHQ�NOHLODDJ
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JHHQ�VSUDNH�YDQ�VLJQLILFDQW�DQGHUH�RPVWDQGLJKHGHQ��ZDDUGRRU�KHW�SURFHV�VQHOOHU�RI�ODQJ]DPHU�JDDWGDQ�YRRUGDW�KHW�JDW�RQWVWRQG�x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�NOHL�XLW�HHQ�JDW�LQ�GH�EHNOHGLQJ��DOV�IXQFWLH�YDQ�GH�ZDWHUVWDQG�HQ�GHJROIDDQYDO�x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�GH�]DQGNHUQ��DOV�IXQFWLH�YDQ�KHW�GHHO�YDQ�GH�EHNOHGLQJ�ZDW�QRJLQWDFW�LV���� .DQVULMNH�RQGHUZHUSHQ�YRRU�RQGHUGHHO�E9RRU�IDVH�E�KHEEHQ�DOOHHQ�GLH�RQGHUZHUSHQ�SULRULWHLW�GLH�JHHQ�H[SHULPHQWHHO�RQGHU]RHN�YUDJHQ��HQ�GLHYHHO�SHUVSHFWLHI�ELHGHQ�LQ�GH�]LQ�YDQ�HHQ�YHUNOHLQLQJ�YDQ�GH�UHVWVWHUNWH�IDDONDQV�
9RRU�YHHO�YDQ�GH�RQGHUZHUSHQ�GLH�LQ�SDUDJUDDI�����]LMQ�JHQRHPG�LV�HFKWHU�MXLVW�DOOHHQ�H[SHULPHQWHHORQGHU]RHN�NDQVULMN�RP�HHQ�EHWURXZEDUH�NZDQWLWDWLHYH�EHVFKULMYLQJ�YDQ�KHW�SURFHV�WH�YHUNULMJHQ��(U]LMQ�HU�VOHFKWV�HQNHOH�ZDDUELM�EXUHDXVWXGLH�HHQ�DDQPHUNHOLMNH�YHUEHWHULQJ�EHZHUNVWHOOLJG��(U�ZRUGWYRRUJHVWHOG�GH�YROJHQGH�RQGHUZHUSHQ�LQ�RQGHUGHHO�E�YDQ�GH�VWXGLH�DDQ�WH�SDNNHQ�
x 0RGHOOHULQJ�YDQ�HHQ�EHODVWLQJPRGHO�YRRU�HHQ�]HHGLMN�ZDDULQ�KHW�WLMGVSURFHV�JHGXUHQGH�HHQ�VWRUPLV�JHPRGHOOHHUG��'LW�NDQ�YRUP�ZRUGHQ�JHJHYHQ�GRRU�GH�EHODVWLQJFRPSRQHQW�ZDWHUVWDQG�RS�WHERXZHQ�XLW�HHQ�DDQWDO�FRPSRQHQWHQ��VWRUPRS]HW��JHWLM��IDVHYHUVFKLO�VWRUP�VWRUPRS]HW�JHWLM��x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�GH�]DQGNHUQ��DOV�IXQFWLH�YDQ�KHW�GHHO�YDQ�GH�YDQ�GH�EHNOHGLQJ�ZDWQRJ�LQWDFW�LV��'LW�NDQ�YRUP�ZRUGHQ�JHJHYHQ�PHW�HHQ�QDGHUH�VWXGLH�PHW�'85267$��GXV�QRJ�VWHHGVJHEDVHHUG�RS�]DQG��
)HLWHOLMN�NDQ�KHW�LQ�GH]H�UDSSRUWDJH�EHVFKUHYHQ�]RHNSURFHV�QDDU�GH�NDQVULMNH�HQ�HIIHFWLHYHRQGHUZHUSHQ�YRRU�QDGHUH�VWXGLH��QD�KHW�NZDQWLILFHUHQ�YDQ�ERYHQJHQRHPGH���LWHPV�RSQLHXZ�ZRUGHQXLWJHYRHUG��'DQ�]RX�FHQWUDDO�PRHWHQ�VWDDQ�ZHONH�RQGHUZHUSHQ�KHW�PHHVW�NDQVULMN�]LMQ�RP�PHW�EHKXOSYDQ�H[SHULPHQWHHO�RQGHU]RHN�HHQ�QDGHUH�NZDQWLILFHULQJ�WH�EHZHUNVWHOOLQJHQ�
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� =HWWLQJVYORHLLQJ
��� $OJHPHHQ9HUZHNLQJ�YDQ�]DQG�HQ�DDQVOXLWHQG�]HWWLQJVYORHLLQJ�LV�GH�EHODQJULMNVWH�JHRWHFKQLVFKH�RRU]DDN�YRRUKHW�RSWUHGHQ�YDQ�HHQ�RHYHU��RI�GLMNYDO��(HQ�]HWWLQJVYORHLLQJ�NDQ�ZRUGHQ�RPVFKUHYHQ�DOV�HHQSORWVHOLQJ�VWDELOLWHLWVYHUOLHV�LQ�HHQ�JURQGPDVVLHI�EHVWDDQGH�XLW�ORVJHSDNW�]DQG�RQGHU�HHQ�UHODWLHI�VWHLOHKHOOLQJ��ZDDUELM�GH�LQVWDELOLWHLW�OHLGW�WRW�GH�YRUPLQJ�YDQ�HHQ�]DQG�ZDWHUPHQJVHO�GDW�DIVWURRPW�HQ�WRWUXVW�NRPW�RQGHU�HHQ�]HHU�IODXZH�KHOOLQJ��=LH�RQGHUVWDDQGH�ILJXXU���%LM�HHQ�GLMN��PHW�RI�]RQGHUYRRUODQG��PRHW�ODQJV�HHQ�RQGHUZDWHUWDOXG�YDQ�ORVJHSDNW�]DQG�PHW�GLW�PHFKDQLVPH�UHNHQLQJ�ZRUGHQJHKRXGHQ��,Q�1HGHUODQG�NRPHQ�GHUJHOLMNH�GZDUVSURILHOHQ�YRRUQDPHOLMN�LQ�=HHODQG��GH�:DGGHQ]HH�ELM�KDYHQV��(HPVKDYHQ��RI�NDQDOHQ��,-PXLGHQ��HQ�ELM�]DQGZLQSXWWHQ�YRRU��(FKWHU��RRN�LQ�KHWULYLHUHQJHELHG�NXQQHQ�]HWWLQJVYORHLLQJHQ�RSWUHGHQ�LQ�QDWXXUOLMNH�DI]HWWLQJHQ��'RUGWVFKH�.LO��������RIELM�NXQVWPDWLJ�DDQJHEUDFKWH�]DQGOLFKDPHQ�RQGHU�ZDWHU��RSJHVSRWHQ�YRRURHYHUV�RI�RQGHUZDWHUIXQGDWLHYRRU�EXLWHQZDDUWVH�GLMNYHUVWHUNLQJ����,Q�GH]H�VWXGLH�ZRUGW�DOOHHQ�LQJHJDDQ�RS�VLWXDWLHV�ZDDUELM]HWWLQJVYORHLLQJHQ�HHQ�JHYDDU�YRRU�GH�ZDWHUNHULQJ�NXQQHQ�YRUPHQ�

)LJXXU������=HWWLQJVYORHLLQJ
%LM�HHQ�]HWWLQJVYORHLLQJ�YHUSODDWVW�³SORWVHOLQJ´�HHQ�JURWH�KRHYHHOKHLG�JURQG�LQ�JHXOZDDUWVH�ULFKWLQJYDQ�HHQ�KRJHU�QDDU�HHQ�ODJHU�QLYHDX��+HW�YHUVFKLMQVHO�LV�QLHW�JHNRSSHOG�DDQ�H[WUHPHZHHUVRPVWDQGLJKHGHQ�RI�JHRPHWULH�YDQ�GH�GLMN�PDDU�NDQ�RS�HON�PRPHQW��ELMYRRUEHHOG�GRRUYHUVWHLOLQJ�YDQ�KHW�RQGHUZDWHUWDOXG�GRRU�HURVLH��GRRU�HHQ�GDOLQJ�YDQ�GH�ZDWHUVWDQG��/DDJ�:DWHU��RIGRRU�HHQ�WULOOLQJ�RSWUHGHQ��'H�RRU]DDN�OLJW�LQ�GH�]RJHQDDPGH�³YHUZHNLQJ´�YDQ�KHW�]DQG�
��� 0HFKDQLVPH�EHVFKULMYLQJ
����� (UYDULQJ
7XVVHQ������HQ������]LMQ�LQ�=HHODQG�FLUFD������RHYHU��HQ�GLMNYDOOHQ�JHUHJLVWUHHUG��+LHUYDQ�]LMQ�GRRU:LOGHURP�FLUFD�����RHYHU��HQ�GLMNYDOOHQ�XLW�GH�SHULRGH�����������JHDQDO\VHHUG�>5LMNVZDWHUVWDDW����@��'H�ODQGZDDUWVH�HLQGEHJUHQ]LQJ�ELM�GH�JHUHJLVWUHHUGH�]HWWLQJVYORHLLQJHQ�OLJW�PHHVWDO�LQ�KHW

VWURRPJHXOSROGHU GLMN
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���

YRRUODQG��RHYHUYDO���VRPV�LQ�KHW�EXLWHQWDOXG�YDQ�GH�GLMN�WRW�HQ�PHW�VLWXDWLHV�ZDDULQ�GH�JHKHOH�GLMN�LQGH�GLHSWH�LVYHUGZHQHQ��GLMNYDO���:LOGHURP�PHUNW����JHYDOOHQ�DOV�GLMNYDO�DDQ��,Q�ppQ�JHYDO�LV�GH�GLMN�RYHU�HHQEUHHGWH�YDQ�����PHWHU�YHUGZHQHQ��'H�JURRWVWH�RHYHUYDO�YHUSODDWVWH�PHHU�GDQ�HHQ�PLOMRHQ�NXELHNHPHWHU�]DQG��'H�JURRWVWH�LQVFKDULQJ��ODQGLQZDDUWVH�YHUSODDWVLQJ�YDQ�GH�UDQG�YDQ�GH�YRRURHYHU�EHGURHJ�PHHU�GDQ�����PHWHU�'RRU�GH�WRHJHQRPHQ�IUHTXHQWLH�ZDDUPHH�VLQGV�GH�]HVWLJHU�MDUHQ�SHLOLQJHQ�ZHUGHQ�XLWJHYRHUG�NZDPHQYROJHQV�:LOGHURP�RRN�PHHU�SODDWYDOOHQ��]HWWLQJVYORHLLQJHQ�ODQJV�]DQGSODWHQ��DDQ�KHW�OLFKW��'LW�ZDUHQ���JHYDOOHQ�LQ�GH�2RVWHU��HQ�GH�:HVWHUVFKHOGH��'H�SODDWYDOOHQ�KHEEHQ�YDDN�HHQ�QRJ�JURWHUH�RPYDQJGDQ�GH�RHYHU��HQ�GLMNYDOOHQ��HQNHOH�PLOMRHQHQ�NXELHNH�PHWHUV�]DQGYHUSODDWVLQJ��
2P�LHWV�RYHU�KHW�YHUORRS�HQ�WLMGVEHVWHN�YDQ�HHQ�]HWWLQJVYORHLLQJ�WH�NXQQHQ�]HJJHQ�]LMQRRJJHWXLJHQYHUVODJHQ�HUJ�EHODQJULMN��+LHU�]LMQ�HU�PHHUGHUH�YDQ��,Q�>GH�%UXLMQ�HQ�:LOGHURP������@YLQGHQ�ZH�ELMYRRUEHHOG�GH�YROJHQGH�WZHH�YHUKDOHQ�
³'H�JURRWVWH�YDO�GLH�DDQ�GH�RHYHUV�YDQ�1RRUG�%HYHODQG�LV�JHFRQVWDWHHUG��ZDV�GH�YDO�YDQ���VHSWHPEHU������DDQ�GH�FDO��9OLHWHSROGHU��GLH�HHQ�KRHYHHOKHLG�]DQGPDWHULDDO�YDQ�UXLP���������P� LQGH�2RVWHUVFKHOGH�GHHG�YHUGZLMQHQ��'H]H�YDO�EHJRQ�µV�PRUJHQV�RP���XXU��RQJHYHHU�����XXU�YRRU�ODDJZDWHU��'H�OHQJWH�YDQ�GH�YDO�EHGURHJ�FD�����P��GH�JURRWVWH�LQVFKDULQJ�ELQQHQ�GH�ODDJZDWHUOLMQ�ZDV����P��'H�DIVFKXLYLQJ�EHVFKDGLJGH�GH�]HHZHULQJ�RYHU�����P�OHQJWH�HQ�GURQJ�����P�EHZHVWHQ�GHRRVWJUHQV�YDQ�KHW�RHYHUZHUN�GRRU��'H�]HHGLMN�YLHO�SODDWVHOLMN�LQ�KHW�EXLWHQEHORRS�WRW�ERYHQ�GHEXLWHQEHUP�ZHJ��WHUZLMO�KHW�RRVWHOLMN�EHORRS�YDQ�GH�YHUELQGLQJVGDP�HQ�GH�NRS�HQ�KHW�ELQQHQEHORRSDDQ�KHW�HLQGH�YDQ�GLH�GDP��GH�NRS�YDQ�GH�YRRUPDOLJH�:HVWQRO��WRW�DDQ�GH�NUXLQOLMQ�DIJHVFKRYHQ��+HWVWUDQGKRRIG�ODQJV�GH�RRVWJUHQV�YDQ�KHW�RHYHUZHUN�YHUGZHHQ�PHW�GH�YRRURHYHU��'H�DIVFKXLYLQJ�ZHUGZDDUJHQRPHQ�GRRU�GH�ZDWHUERXZNXQGLJ�DPEWHQDDU�HQ�GH�YRRU]LWWHU�YDQ�KHW�GLMNVEHVWXXU�RP���XXU�LQGH�PRUJHQ��WRHQ�]LFK�ODQJV�GH�ZDWHUOLMQ�HHQ�VWHLO�NDQWMH�YDQ�HQNHOH�GHFLPHWHUV�KRRJ�YHUWRRQGH�ZDDUQD�VFKHXUHQ���WRW���PHWHU�YHUGHU�ODQGZDDUWV�RYHU����WRW����PHWHU�OHQJWH�RQWVWRQGHQ��1DZHJ]DNNLQJ�WRW�DDQ�GH�VFKHXUHQ�RQWVWRQGHQ�QLHXZH�VFKHXUHQ��ZDDUQD�]LFK�KHW�SURFHV�YDQ�DINDOYLQJKHUKDDOGH��2S�GH]H�ZLM]H�VWUHNWH�]LFK�KHW�JURQGYHUOLHV�JHOHLGHOLMN�JHGXUHQGH���XUHQ�WLMGV�XLW��ZDDUQDGH�EHVFKUHYHQ�DIPHWLQJHQ�ZDUHQ�EHUHLNW�´
³9DO�YDQ����VHSWHPEHU������DDQ�GH�7RUHQSROGHU��7H�RQJHYHHU���XXU�LQ�GH�RFKWHQG�YDQ����VHSWHPEHU�����ZHUG�GRRU�GH�ZDWHUERXZNXQGLJ�DPEWHQDDU�YDQ�GH�SROGHU�ZDDUJHQRPHQ��GDW�ODQJV�GHZDWHUUDQG�RYHU�HHQ�NRUWH�XLWJHVWUHNWKHLG�KHW�ZDWHU�SORWVHOLQJ�LQ�KHIWLJH�EHZHJLQJ�NZDP��ZDDUGRRUKHW�YHUPRHGHQ�ZHUG�RSJHZHNW��GDW�DOGDDU�HHQ�RHYHUYDO�RI�DIVFKXLYLQJ�SODDWV�KDG��ZDW�LQGHUGDDG�KHWJHYDO�EOHHN�WH�]LMQ��2YHU�FD�����P�OHQJWH�YHUWRRQGH�]LFK�WXVVHQ�GH�UDDLHQ���HQ���HHQ�VWHLO�UDQGMH�HQ]DNWHQ�QX�KLHU��GDQ�GDDU��JURWH�VWXNNHQ�YDQ�KHW�VWUDQG�ZHJ�LQ�GH�GLHSWH��7H������XXU�EHGURHJ�LQ�UDDL��

)LJXXU���� 'LMNYDO
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HQ���GH�LQVFKDULQJ�UHHGV�FD����WRW����P��HHQ�XXU�ODWHU��������P�HQ�ZDV�GRRU�XLWEUHLGLQJ�LQ

]XLGRRVWHOLMNH�ULFKWLQJ�GRRUJHGURQJHQ�LQ�UDDL����2QGHUWXVVHQ�KDG�]LFK�KHW�YHUORRS�GHU�DIVFKXLYLQJ
]LFKWEDDU�JHZLM]LJG��+HW�ZHJ]LQNHQ�YDQ�JURWH�VWXNNHQ�YDQ�KHW�VWUDQG�KLHOG�RS��HU�YHUWRRQGHQ�]LFKDOOHHQ�VOHFKWV�VFKHXUHQ�WRW�KRRJVWHQV���PHWHU�XLW�GH�VWHLOH�UDQG��JHYROJG�GRRU�YHOH�GZDUVVFKHXUHQ�6WXNNHQ�GLH�DOOH�VDPHQKDQJ�KDGGHQ�YHUORUHQ�SORIWHQ�YRRURYHU�LQ�KHW�ZDWHU�HQ�GLW�EOHHI�]R�YRRUWGXUHQWRW�KHW�HLQGH�WRH��2P���XXU�ZDV�GH�YDO�QRJ�WRHJHQRPHQ�HQ�GH�NRS�YDQ�GH�QRO�JHQDDPG³.RRWMHVGLMNMH´�YRRU�GH�KHOIW�ZHJJHYDOOHQ��7H���XXU�µV�DYRQGV�ZDV�GH�YDO�WRW�VWDDQ�JHNRPHQ��(HQRSSHUYODNWH�YDQ�UXLP���KD�JLQJ�YDQ�KHW�VWUDQG�ERYHQ�/�:��YHUORUHQ��]RGDW�GH]H�YDO�GHVWLMGV�WRW�GHDOOHUJURRWVWH�JHUHNHQG�NRQ�ZRUGHQ�´
'LW�EHHOG�Y YDQ�GXVGDQLJHDIPHWLQJHQ SSHUYODN�SDV]LFKWEDDU�Z HUH�YHUKDOHQ�WHUXJWH�YLQGHQ��, YHUYDO�GLH�LQ�����ZHUG�ZDDUJ �JURWH�GHLQLQJ�LQ�GHZDWHUVSLHJ EOHHN�HHQ�RHYHUYDOWH�]LMQ�RSJH(HQ�]HWWLQJ WDO�XUHQ�WRW�HHQGDJ��'H�UHWSHU�XXU�EHGEHJLQQHQ�R>.XLSHU�HQJHJDDQ��QDG
2QGHUVWDDQ]LHQ�YDQ�HHODQJV�HHQ�]

)LJXXU���� 'LMNYDO�1LHXZ�1RRUG���%HYHODQG�>%UXLQ�HQ�:LOGHURP�����@
DQ�HHQ�DIVFKXLYLQJ�YORHLLQJ�GLH�]LFK�RQGHU�ZDWHU�DIVSHHOW��HQ�NHQQHOLMN��NDQ�]LMQ�GDW�DDQ�KHW�RSSHUYODN�JROYHQ�RQWVWDDQ��KHWJHHQ�ODWHU�DDQ�KHW�RRUGW�GRRUGDW�KLHU�VFKROOHQ�JURQG�GH�GLHSWH�LQ�YHUGZLMQHQ��LV�RRN�LQ�DQGQ�>:LOGHURP��=HHXZV�9ODDQGHUHQ@�ZRUGW�PHOGLQJ�JHPDDNW�YDQ�HHQ�RHHQRPHQ��+HW�ZDV�VWLO�HQ�UXVWLJ�ZHHU��'LMNZHUNHUV�]DJHQ�SORWVHOLQJ�HHQHO��JHYROJG�GRRU�HHQ�VWHUNH�VWURPLQJ�QDDU�GH�ZDO�WRH��'H�YROJHQGH�GDJ�WUHGHQ�VYORHLLQJ�YDQ�HQLJH�RPYDQJ�YROWUHNW�]LFK�LQ�HHQ�WLMGVEHVWHN�YDQ�HHQ�DDQ
���

URJUHVVLHVQHOKHLG�NDQ�LQ�KHW�EHJLQVWDGLXP�PD[LPDDO�LQ�GH�RUGH�YDQ�JURRWWH�YDQ����PHWHUUDJHQ�HQ�QHHPW�JHGXUHQGH�KHW�YHUORRS�YDQ�GH�]HWWLQJVYORHLLQJ�DI��'H�YHUVFKLMQVHOHQS�WH�WUHGHQ��RI�ZRUGHQ�RSJHPHUNW��URQG�KHW�WLMGVWLS�YDQ�ODDJ�ZDWHU� ,Q�ppQ�JHYDO�ZRUGW�LQ�:LOGHURP������@�JHPHOG�GDW�DDQ�GH�YDO�HHQ�EXLWHQJHZRRQ�ODJH�ZDWHUVWDQG�YRRUDI�ZDVDW�KHW�HQNHOH�GDJHQ�GDDUYRRU�JLHUWLM�ZDV�JHZHHVW�
GH�IRWRVHULH�ODDW�HHQ�EODG]LMGH�]LHQ�XLW�>%UXLQ�HQ�:LOGHURP������@�ZDDURS�IRWR¶V�]LMQ�WHQ�GLMNYDO��'H�IRWR¶V�RS�GH�YROJHQGH�EODG]LMGH�WRQHQ�KHW�YHUORRS�YDQ�HHQ�]HWWLQJVYORHLLQJDQGSODDW�LQ�GH�:DGGHQ]HH�
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����� 2QGHU]RHN
+HW�EHVWDDQ�YDQ�GLODWDQWLH�LQ�YDVWJHSDNW�]DQG�ZHUG�YRRU�KHW�HHUVW�DDQJHWRRQG�HQ�JHSXEOLFHHUG�GRRU5H\QROGV�LQ�������7HU]DJKL�UHIHUHHUW�LQ������QDDU�GH�SURHYHQ�YDQ�5H\QROGV��VXJJHUHHUW�HHQWHJHQJHVWHOG�JHGUDJ�ELM�ORVJHSDNW�]DQG�HQ�JHEUXLNW�GLW�YHUVFKLMQVHO�RP�KHW�RQWVWDDQ�YDQ�YHUZHNLQJ�HQKHW�RSWUHGHQ�YDQ�RHYHUYDOOHQ�WH�YHUNODUHQ��+LM�QRHPGH�GLW�µVHW]XQJVIOLHVVLQJ¶�
,Q������ZRUGW�GRRU�:LOGHURP�HHQ�LQYHQWDULVDWLH�YDQ�LQ�KHW�YHUOHGHQ�RSJHWUHGHQ�RHYHU��HQ�GLMNYDOOHQJHSXEOLFHHUG��'RRU�'DYLV�LV�GLW�JHDQDO\VHHUG�HQ�RPJHZHUNW�WRW�SUDNWLVFKH�FULWHULD�YRRU�KHW�RSWUHGHQHQ�YRRUNRPHQ�YDQ�]HWWLQJVYORHLLQJHQ��EHVWRUWLQJVFULWHULXP��
6LQGV�GH�MDUHQ����ZRUGHQ�SRJLQJHQ�JHGDDQ�KHW�SURFHV�WH�EHJULMSHQ�HQ�UHJHOV�YRRU�GH�DGYLHVSUDNWLMN�RSWH�VWHOOHQ��9DQ�EHODQJ�YRRU�KHW�EHJULS�]LMQ�]HWWLQJVYORHLLQJVSURHYHQ�LQ�KHW�:DWHUORRSNXQGLJ/DERUDWRULXP�LQ������HQ������JHZHHVW��(HQ�DQGHUH�PLMOSDDO�LQ�KHW�RQGHU]RHN�LV�GH�LQWURGXFWLH�YDQQDWWH�HQ�GURJH�GLFKWKHLGVSURHYHQ��>*HX]H������@��&ULWLFDO�GHQVLW\�RI�VRPH�'XWFK�VDQGV��>/LQGHQEHUJHQ�.RQLQJ������@��&ULWLFDO�GHQVLW\�RI�VDQG��7XVVHQ������HQ������KHHIW�IXQGDPHQWHHO�RQGHU]RHN�RSKHW�JHELHG�YDQ�]HWWLQJVYORHLLQJHQ�SODDWVJHYRQGHQ��GDW�ZHUG�JHwQWURGXFHHUG�PHW��GH�µ,QYHQWDULVDWLHDGYLHVSUDNWLMN�]HWWLQJVYORHLLQJHQ¶��>*'������@�HQ�DIJHVORWHQ�PHW�KHW�µ+DQGERHN�]HWWLQJVYORHLLQJ¶>*'��������@�HQ�KHW�3&�SURJUDPPD�6/,4�'�
����� )HQRPHHQEHVFKULMYLQJ
(HQ�]HWWLQJVYORHLLQJ�WUHHGW�RS�QD�HHQ�VRPV�]HHU�NOHLQH�WRHQDPH�YDQ�GH�VFKXLIVSDQQLQJ�LQ�HHQORVJHSDNWH�JUDQXODLUH�JURQGPDVVD��ELMYRRUEHHOG�]DQGODDJ���'RRU�HHQ�VFKXLIVSDQQLQJVYHUDQGHULQJ�NDQHHQ�YROXPHYHUDQGHULQJ�YDQ�GH�JURQGPDVVD�RSWUHGHQ��'H]H�YROXPHYHUDQGHULQJ�ZRUGW�DDQJHGXLG�PHWGLODWDQWLH��YROXPH�WRHQDPH��ELM�YDVWJHSDNW�]DQG�RI�FRQWUDFWDQWLH��YROXPH�DIQDPH��ELM�ORVJHSDNW�]DQG�'RRU�HHQ�KHUVFKLNNLQJ�YDQ�KHW�NRUUHOVNHOHW�YDQ�HHQ�ORVVH�QDDU�HHQ�YDVWHUH�SDNNLQJ�NXQQHQ�GHZDWHUVSDQQLQJHQ�GXVGDQLJ�ZRUGHQ�YHUKRRJG�GDW�GH�NRUUHOVSDQQLQJHQ�YHUGZLMQHQ�HQ�YHUZHNLQJ�YDQ�GHJURQGPDVVD�RSWUHHGW��%LM�HHQ�YROGRHQGH�KRRJ�HQ�VWHLO�WDOXG�JDDW�GH�]DQGPDVVD�]LFK�DOV�HHQ�]DQG�ZDWHU�PHQJVHO�JHGUDJHQ�HQ�YORHLW�DOV�JHYROJ�YDQ�GH�DDQZH]LJH�KHOOLQJ�XLW��(U�]LMQ�GXV���VWDGLD�WHRQGHUVFKHLGHQ�
� YHUZHNLQJ�YDQ�KHW�]DQG�DOV�JHYROJ�YDQ�VFKXLIVSDQQLQJVWRHQDPH� PHQJVHOYRUPLQJ� PHQJVHOVWURPLQJ� KHUVHGLPHQWDWLH�
7RHQDPH�YDQ�GH�VFKXLIVSDQQLQJ�NDQ�YHUVFKLOOHQGH�RRU]DNHQ�KHEEHQ�HQ�LV�QLHW�JHNRSSHOG�DDQ�H[WUHPHZHHUVVLWXDWLHV��'H�EHNHQGVWH�RRU]DDN�YRRU�KHW�RQWVWDDQ�YDQ�HHQ�YORHLLQJ�LV�KHW�RSWUHGHQ�YDQ�HHQH[WUHHP�ODJH�ZDWHUVWDQG�RI�HHQ�H[WUHPH�DPSOLWXGH�YDQ�KHW�JHWLM��'LW�NDQ�JHSDDUG�JDDQ�PHW�YHUVWHLOLQJYDQ�KHW�RQGHUWDOXG�GRRU�HURVLH��2RN�HHQ�DIVFKXLYLQJ�YDQ�]R¶Q�VWHLO�GHHO�YDQ�KHW�WDOXG�NDQ�HHQ]HWWLQJVYORHLLQJ�WRW�JHYROJ�KHEEHQ��+HW�]DQG�UHDJHHUW�SUDNWLVFK�RQJHGUDLQHHUG�RS�GH]H�VLWXDWLHV�9HUGHU�NXQQHQ�RRN�JROYHQ�RI�DDUGEHYLQJHQ�YHUDQGHULQJHQ�YDQ�GH�VFKXLIVSDQQLQJ�YHURRU]DNHQ��$OV�GHJHRPHWULH�JXQVWLJ�JHQRHJ�LV��HHQ�IODXZH�WDOXGKHOOLQJ�HQ�HHQ�NOHLQH�WDOXGKRRJWH��]DO�JHHQ�LQVWDELOLWHLWRSWUHGHQ��HQ�YHUGZLMQHQ�GH�ZDWHUVSDQQLQJHQ��0DDU�RQGHU�EHSDDOGH�RPVWDQGLJKHGHQ�
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���

YHUZHNLQJJHYRHOLJH�RQGHUJURQG�HQ�YROGRHQGH�KRRJ�HQ�VWHLO�WDOXG��]DO�]R¶Q�EHODVWLQJYHUDQGHULQJ�LQppQ�RI�PHHUGHUH�SXQWHQ�WRW�LQVWDELOLWHLW�OHLGHQ�
+HW�RSWUHGHQ�YDQ�YHUZHNLQJ�LV�VWHUN�DIKDQNHOLMN�YDQ�GH�SDNNLQJ�YDQ�KHW�]DQG��'H�NULWLHNH�GLFKWKHLGYDQ�KHW�]DQG�ZRUGW�YDDN�DOV�PDDW�YRRU�GH�YHUZHNLQJJHYRHOLJKHLG�JHEUXLNW��'H�JUHQVGLFKWKHLG�ELM�HHQJHGUDLQHHUGH�NULWLHNH�GLFKWKHLGVSURHI�ZDDUELM�JHHQ�YROXPHYHUNOHLQLQJ�HQ�YROXPHYHUJURWLQJ�RSWUHHGWZRUGW�GH�GURJH�NULWLHNH�GLFKWKHLG�JHQRHPG��'H�SDNNLQJ�LQ�HHQ�RQJHGUDLQHHUGH�GLFKWKHLGVSURHIZDDUELM�QHW�JHHQ�EH]ZLMNHQ�RSWUHHGW��ZRUGW�QDWWH�NULWLHNH�GLFKWKHLG�JHQRHPG�$OV�KHW�]DQG�YDVWHU�LV�JHSDNW�GDQ�GH�GURJH�NULWLHNH�GLFKWKHLG�WUHHGW�JHHQ�YHUZHNLQJ�RS��$OV�KHW�]DQGORVVHU�LV�JHSDNW�GDQ�GH�GURJH�NULWLHNH�GLFKWKHLG�PDDU�GLFKWHU�GDQ�GH�QDWWH�NULWLHNH�GLFKWKHLG�WUHHGWPRJHOLMN�YHUZHNLQJ�RS��9HUZHNLQJ�LV�ZDDUVFKLMQOLMN�DOV�KHW�]DQG�ORVVHU�LV�JHSDNW�GDQ�GH�QDWWH�NULWLHNHGLFKWKHLG�
1DDVW�YHUZHNLQJJHYRHOLJKHLG�LV�RRN�GH�JHRPHWULH��WDOXGKRRJWH�HQ�±�KHOOLQJ��YDQ�GH�JHXO�YDQ�EHODQJELM�KHW�PRJHOLMN�RSWUHGHQ�YDQ�HHQ�]HWWLQJVYORHLLQJ��:LOGHURP�VWHOGH�LQ������YDVW�GDW�LQ������YDQ�GHJHYDOOHQ�GH�VWHLOVWH�KHOOLQJ�RYHU�WHQ�PLQVWH���PHWHU�KRRJWH�NRUW�YRRU�KHW�RSWUHGHQ�YDQ�GH�LQVWDELOLWHLW����RI�VWHLOHU�EHGURHJ��%LM�HHQ�QDGHUH�DQDO\VH�YDQ�GH]H�JHJHYHQV�GRRU�*HR'HOIW�>*'�����@�ZRUGHQYRRU�YHUVFKLOOHQGH�GLFKWKHGHQ�YDQ�KHW�]DQG�ELM�HHQ�YHLOLJKHLG�YDQ�����JHNHNHQ�ZDQQHHU�HHQ]HWWLQJVYORHLLQJ�RI�DIVFKXLYLQJ�RSWUHHGW��]LH�WDEHO���%LM�ORVJHSDNWH�]DQGHQ�LV�GLW�HHQ�]HWWLQJVYORHLLQJ�%LM�VWHLOHUH�KHOOLQJHQ�LV�VSUDNH�YDQ�HHQ�DIVFKXLYLQJ��'H�NULWLHNH�KHOOLQJHQ�]LMQ�LQGLFDWLHI�HQ�JHNRSSHOGDDQ�HHQ�JHZHQVW�YHLOLJKHLGVQLYHDX��]LH� 7DEHO������
GLFKWKHLG�]DQG I YHLOLJKHLG JUHQVWRHVWDQGEH]ZLMNHQ�ELM� VRRUW�LQVWDELOLWHLW]HHU�ORV ��q ��� ������ ]HWWLQJVYORHLLQJORV ��q ��� ������ ]HWWLQJVYORHLLQJGLFKW ��q ��� ������ DIVFKXLYLQJ�YRRURHYHU]HHU�GLFKW ��q ��� ������ DIVFKXLYLQJ�YRRURHYHU���JUHQVWRHVWDQG�EH]ZLMNHQ� �WJ�I ��YHLOLJKHLG7DEHO������%RYHQJUHQV�WDOXGKHOOLQJ�DOV�IXQFWLH�YDQ�GH�GLFKWKHLG�YDQ�]DQG,Q�KHW]HOIGH�UDSSRUW�]LMQ�GH�MDDUOLMNVH�NDQVHQ�SHU�����P�EUHHGWH�YDQ�GH�YRRURHYHU�RSJURQGPHFKDQLVFKH�LQVWDELOLWHLWHQ�DOV�IXQFWLH�YDQ�GH�WDOXGKHOOLQJ�HQ�GH�]DQGGLFKWKHLG�ELM�HHQ�YHLOLJKHLGYDQ�����JHJHYHQ�
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DDQ]HWKHOOLQJ =HWWLQJVYORHLLQJ $IVFKXLYLQJFRWJE ]HHU�ORV ORV GLFKW ]HHU�GLFKW������� 9ROJHQV�7DEHO����JUHQVWRHVWDQG�EH]ZLMNHQ ������� ���� �������� ���� ���� ������� ���� ���� ���� �������� ���� ���� ���� ������� ���� ���� ���� ��������� ���� ���� ���� ������� ���� ���� ���� ��������� ���� ���� ���� �������� ���� ���� ���� ��������� ���� ������� ���� �������� ���� �����7DEHO������-DDUOLMNVH�NDQV�LQ�SURFHQWHQ�RS�JURQGPHFKDQLVFKH�LQVWDELOLWHLW�SHU�����P�YRRURHYHU�DOVIXQFWLH�YDQ�GH�]DQGGLFKWKHLG�HQ�WDOXGKHOOLQJ�ELM�HHQ�YHLOLJKHLG�YDQ�����
,Q�KHW�+DQGERHN�]HWWLQJVYORHLLQJHQ�>*'�������@�ZRUGW�YHUPHOG�GDW�ERYHQVWDDQGH�NDQVHQ�RS�HUYDULQJLQ�=HHODQG�]LMQ�JHEDVHHUG�HQ�QLHW�DOJHPHHQ�JHOGHQG�]LMQ��'DDUQDDVW�ZRUGW�RSJHPHUNW�GDW�QLHW�DOOHHQGH�KHOOLQJ�YDQ�KHW�WDOXG�PDDU�RRN�GH�YRUP�HQ�KRRJWH�YDQ�KHW�WDOXG�YDQ�EHODQJ�LV�YRRU�KHW�RSWUHGHQ�YDQ]HWWLQJVYORHLLQJHQ��9RRU�KHW�RSWUHGHQ�YDQ�YORHLLQJHQ�LV�KHW�RQJXQVWLJHU�GDW�KHW�VWHLOVWH�WDOXG�RQGHUDDQ�KHW�WDOXG�OLJW�GDQ�KRJHU�RS�KHW�WDOXG�
,Q������LV�YRRU�KHW�HHUVW�JHEUXLN�JHPDDNW�YDQ�HHQ�SUREDELOLVWLVFK�PRGHO�YRRU�]HWWLQJVYORHLLQJ�>*'�����@��+LHUELM�]LMQ�DOOH�YDULDEHOHQ��GH�GLFKWKHLG�YDQ�KHW�]DQG�RS�GH�ORFDWLH��PDWHULDDOHLJHQVFKDSSHQDOV�IXQFWLH�YDQ�GH�GLFKWKHLG��JHRPHWULH�WHU�SODDWVH��VWRFKDVWLVFK�EHVFKUHYHQ�HQ�LV�KHWVWDELOLWHLWVFULWHULXP�GDW�LQ�6/,4�'�ZRUGW�JHKDQWHHUG�RPJHERXZG�QDDU�HHQ�EHWURXZEDDUKHLGVIXQFWLH�$OV�QHYHQHIIHFW�NDQ�YRRU�GH�YHUVFKLOOHQGH�LQYRHUSDUDPHWHUV�ZRUGHQ�EHSDDOG�ZHONH�LQYRHUJURRWKHLGGH�JURRWVWH�LQYORHG�RS�KHW�UHVXOWDDW�YDQ�GH�EHUHNHQLQJ�KHHIW�
,Q�GH�SUDNWLMN�ZRUGHQ�LQ�=HHODQG�KHOOLQJHQ�YDQ�����JHEUXLNW�YRRU�KHW�EHVWRUWHQ�YDQ�YRRURHYHUV��'RRUKHW�EHVWRUWHQ�WUHHGW�JHHQ�GRRU�XLWVFKXULQJ�YHUVWHLOHQG�EHQHGHQEHORRS�YDQ�GH�YRRURHYHU�RS��*HGXUHQGHGH�ODDWVWH�GHFHQQLD�LV�HU�JHHQ�YORHLLQJ�PHHU�RSJHWUHGHQ�LQ�GH]H�EHVFKHUPGH�WDOXGV�ZDDUXLW�EOLMNW�GDWKHW�����FULWHULXP�LQ�GH�SUDNWLMN�YROGRHW��(HQ�HQNHOH�PDDO��HHQV�LQ�GH�SDDU�MDDU��WUHHGW�QRJ�ZHO�HHQYORHLLQJ�RS�LQ�RQEHVFKHUPGH�RHYHUV�2SJHPHUNW�ZRUGW�GDW�ELM�]DQGSODWHQ�EOLMNW�GDW�]HWWLQJVYORHLLQJHQ�ELM�IODXZHUH�KHOOLQJHQ�RSWUHGHQ�GDQELM�YRRURHYHUV�
2RN�GH�GLNWH�YDQ�KHW�SDNNHW�ORVJHSDNW�]DQG�VSHHOW�HHQ�URO�ELM�KHW�RSWUHGHQ�YDQ�HHQ�]HWWLQJVYORHLLQJ��,QGH�SUDNWLMN�ZRUGW�XLWJHJDDQ�GDW�ELM�HHQ�SDNNHW�ORVJHSDNW�]DQG�GXQQHU�GDQ���P�JHHQ�YORHLLQJ�]DORSWUHGHQ��'LW�EHUXVW�RS�HPSLULH�HQ�LV�QLHW�I\VLVFK�DDQJHWRRQG��%LM�SURHYHQ�PHW�VWRUWHQ�YDQ�]DQG�LQ�GH&XWWHUJRRW�WUDGHQ�LQ�YULM�ILMQ�]DQG�]HWWLQJVYORHLLQJHQ�RS��KRHZHO�GH�WDOXGKRRJWH�QLHW�PHHU�ZDV�GDQ��PHWHU�
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'H�]DQGEHZHJLQJ�]DO�]LFK�ODQGLQZDDUWV�XLWEUHLGHQ��+LHUELM�NDQ�GH�YORHLLQJ�LQ�ppQ�NHHU�RI�LQ�IDVHVRSWUHGHQ��,Q�KHW�ODDWVWH�JHYDO�VFKXLIW�WHONHQV�HHQ�PRRW�]DQG�DI��$IKDQNHOLMN�YDQ�GH�EUHHGWH�YDQ�KHWYRRUODQG�RI�GLMN�NDQ�KHW�XUHQ�GXUHQ�YRRUGDW�HU�VSUDNH�LV�YDQ�HHQ�GLMNGRRUEUDDN��]LH�RQGHUVWDDQGHILJXXU��

ORV�JHSDNW
YDVW�JHSDNW

NOHL
ORV�JHSDNW

'H�OHQJWH�ZDDURYHU�GH�]HWWLQJVYORHLLQJ�ODQGLQZDDUWV�SODDWV�YLQGW��LQVFKDULQJVOHQJWH���ZRUGW�EHSDDOGGRRU�GH�ERGHPRSERXZ��HYHQWXHOH�REVWDNHOV�LQ�GH�JURQG�HQ�GH�EHUJLQJVFDSDFLWHLW�YDQ�GH�JHXO��'HLQVFKDULQJVOHQJWH�DIKDQNHOLMN�YDQ�GH�IODXZVWH�KHOOLQJ�QD�HHQ�GLMNYDO�HQ�GH�EUHHGWH�YDQ�GH�JHXO��'H)LJXXU������9HUVFKLOOHQGH�YRUPHQ�YDQ�]HWWLQJVYORHLLQJ
IODXZVWH�KHOOLQJ�LV�DIKDQNHOLMN�YDQ�GH�GLHSWH�YDQ�GH�JHXO��+RH�VPDOOHU�GH�JHXO�KRH�NOHLQHU�GHLQVFKDULQJVOHQJWH��%LM�HHQ�VPDOOH��RQGLHSH�JHXO�VWURRPW�GH�JHXO�LPPHUV�VQHO�YRO�PHW�]DQG�ZDDUGRRUKHW�]DQG�QLHW�PHHU�XLW�KHW�WDOXG�NDQ�YORHLHQ��9RRU�GH�=HHXZVH�VLWXDWLH�LV�YDQ�GH�JURRWWH�YDQ�GHLQVFKDULQJ�HHQ�UHGHOLMNH�VFKDGHVWDWLVWLHN�RS�EDVLV�YDQ�GH�JHJHYHQV�YDQ�:LOGHURP�'H�VFKDGH�QD�HHQ�LQVWDELOLWHLW�YDQ�GH�YRRURHYHU�KDG�WXVVHQ������HQ������JHPLGGHOG�HHQ�EUHHGWH�YDQ����P�$OV�HU�JHHQ�REVWDNHOV�LQ�GH�JURQG�DDQZH]LJ�]LMQ�]DO�GH�RHYHUYDO�LQ�HHQ�ERYHQDDQ]LFKW�GH�YRUP�YDQ�HHQNRP���VFKHOS�NULMJHQ�
(HQ�GLMNGRRUEUDDN�DOV�JHYROJ�YDQ�HHQ�]HWWLQJVYORHLLQJ�OHYHUW�PHHVWDO�JHHQ�GLUHFW�JHYDDU�RS�YRRU�GHSROGHU�RPGDW�HHQ�]HWWLQJVYORHLLQJ�YDDN�ELM�ODDJ�ZDWHU�RSWUHHGW��,QGLHQ�JHHQ��QRRG�UHSDUDWLHV�DDQ�GHGLMN�]LMQ�XLWJHYRHUG�YRRUGDW�HHQ�YROJHQGH�KRRJZDWHUJROI�RSWUHHGW��NDQ�GH�SROGHU�ZHO�YROVWURPHQ�
��� )DVHULQJ�HQ�GXXU�YDQ�GLMNGRRUEUDDN�GRRU�]HWWLQJVYORHLLQJ(HQ�IDVHULQJ�GLH�YLVXHHO�LV�ZDDU�WH�QHPHQ��LV�YRRU�HHQ�]HWWLQJVYORHLLQJ�PRHLOLMN�WH�PDNHQ��PHGHGRRUGDW�HHQ�]HWWLQJVYORHLLQJ�YDDN�RQGHU�ZDWHU�EHJLQW��'H�KLHURQGHU�EHVFKUHYHQ�IDVHQ�]LMQ�GDDURPWKHRUHWLVFK��'RRU�GH�JHULQJH�YHUDQGHULQJ�LQ�JHRPHWULH�WXVVHQ�GH�YHUVFKLOOHQGH�IDVHQ�LV�JHHQµVWULSYHUKDDO¶�YDQ�GH�]HWWLQJVYORHLLQJ�JHPDDNW��'H�YHUVFKLOOHQGH�IDVHQ�]LMQ�FKURQRORJLVFK�LQ�GH�WLMGPDDU�]LMQ�QLHW�YDQ�WLMGVGXXU�DIKDQNHOLMN��2YHUJDQJVNDQVHQ�]LMQ�DIKDQNHOLMN�YDQ�JHRPHWULH�HQRQGHUJURQG�
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'H�YROJHQGH�IDVHQ�NXQQHQ�ELM�HHQ�]HWWLQJVYORHLLQJ�ZRUGHQ�RQGHUVFKHLGHQ�
� 9HUKRJLQJ�YDQ�GH�VFKXLIVSDQQLQJHQ� 'RRU�HURVLH�YDQ�GH�YRRURHYHU��XLWVWURPHQG�JURQGZDWHURI�WULOOLQJHQ�ZRUGHQ�VFKXLIVSDQQLQJHQ�RSJHZHNW��'H]H�IDVH�LV�QLHW�YLVXHHO�ZDDUQHHPEDDU�� 9HUZHNLQJ�YDQ�GH�]DQGODDJ� $OV�JHYROJ�YDQ�VFKXLIVSDQQLQJHQ�NXQQHQ�HU�LQ�ORVJHSDNW�]DQGYROXPHYHUNOHLQLQJHQ�RQWVWDDQ��ZDDUGRRU�ZDWHURYHUVSDQQLQJHQ�ZRUGHQ�JHJHQHUHHUG��'LW�NDQWRW�YHUZHNLQJ�OHLGHQ��ZDDUGRRU�HHQ�JURRW�GHHO�YDQ�KHW�WDOXG�LQVWDELHO�ZRUGW�� =HWWLQJVYORHLLQJ� ,QGLHQ�KHW�RQGHUZDWHUWDOXG�YROGRHQGH�VWHLO�HQ�KRRJ�LV�NDQ�KHW�RS�VRPPLJHSODDWVHQ�YHUZHHNWH�WDOXG�XLWYORHLHQ��'LW�YHURRU]DDNW�YHUGHUH�ZDWHURYHUVSDQQLQJHQ�ZDDUGRRUKHW�]DQG�YHUGHU�YHUZHHNW��ODQJV�GH�KHOOLQJ�XLWYORHLW�HQ�HHQ�]HWWLQJVYORHLLQJ�RQWVWDDW��3DV�DOVHHQ�YORHLLQJ�GDDGZHUNHOLMN�RSWUHHGW�ZRUGW�KHW�SURFHV�YDQ�HHQ�]HWWLQJVYORHLLQJ�ZDDUQHHPEDDU�� 'LMNGRRUEUDDN��$IKDQNHOLMN YDQ�GH�LQVFKDULQJVOHQJWH�HQ�GH�EUHHGWH�YDQ�KHW�YRRUODQG�NDQ�GHGLMN�ZRUGHQ�RQGHUPLMQG�� %UHVJURHL�RYHUVWURPLQJ�YDQ�GH�SROGHU� $OV�GH�GLMN�LV�YHUGZHQHQ�WUHHGW�RYHUVWURPLQJ�RS�DOV�HURS�KHW�PRPHQW�YDQ�GH�]HWWLQJVYORHLLQJ�ZDWHU�WHJHQ�GH�GLMN�VWDDW��'LW�KRHIW�QLHW�KHW�JHYDO�WH]LMQ��ZDQW�HHQ�]HWWLQJVYORHLLQJ�EHJLQW�YDDN�URQGRP�KHW�WLMGVWLS�YDQ�ODDJ�ZDWHU��+HW�LV�HFKWHUGH�YUDDJ�RI�GH�GLMN�KHUVWHOG�NDQ�ZRUGHQ�YRRU�HHQ�YROJHQGH�KRRJZDWHU��/DQJV�GH�NXVW��JHWLM��LVGDW�RQZDDUVFKLMQOLMN��LQ�KHW�ULYLHUHQJHELHG�LV�GDW�ZHOOLFKW�ZHO�PRJHOLMN��(U�LV�HFKWHU�GH�NDQVGDW�KRRJZDWHU�RSWUHHGW�YRRUGDW�GH�GLMN�LV�KHUVWHOG��,Q�GDW�JHYDO�JDDW�HU�ZDWHU�GRRU�KHW�JDWVWURPHQ�HQ�WUHHGW�RYHUVWURPLQJ�YDQ�GH�SROGHU�HQ�PRJHOLMNH�YHUGHUH�XLWEUHLGLQJ�YDQ�KHW�JDWGRRU�EUHVJURHL�RS�
2S�GH�YRRUZDDUGHQ�YRRU�KHW�RSWUHGHQ�YDQ�GH�YHUVFKLOOHQGH�IDVHQ�LV�LQ�GH�YRULJH�SDUDJUDDI�LQJHJDDQ�'H�EHODQJULMNVWH�GLMNHOHPHQWHQ�GLH�YDQ�EHODQJ�]LMQ�ELM�HHQ�]HWWLQJVYORHLLQJ�]LMQ�GH� ERGHPRSERXZ��KHWYRRUODQG��KHW�RQGHUZDWHUWDOXG HQ�GH�EHUJLQJVFDSDFLWHLW�YDQ�GH�JHXO ��'H�HHUVWH�WZHH�JHQRHPGHHOHPHQWHQ�]LMQ�LQ�KRRIGVWXN���XLWJHZHUNW�
0DDWUHJHOHQ�RP�]HWWLQJVYORHLLQJ�WH�YRRUNRPHQ'RRU�KHW�YDVWOHJJHQ�YDQ�KHW�RQGHUZDWHUWDOXG�ZRUGW�YRRUNRPHQ�GDW�KHOOLQJHQ�RSWUHGHQ�GLH�DDQOHLGLQJJHYHQ�WRW�LQVWDELOLWHLW��9DVWOHJJHQ�NDQ�GRRU�EHVWRUWHQ�RI�EH]LQNHQ��'H�PHHVW�NULWLHNH�YRRURHYHUV�LQ=HHODQG�]LMQ�UHHGV�YDVWJHOHJG�
'RRU�KHW�YHUGLFKWHQ�YDQ�GH�]DQGODDJ�ZRUGW�GH�YHUZHNLQJJHYRHOLJKHLG�PLQGHU��+HW�YHUGLFKWHQ�YDQ]DQG�RQGHU�GH]H�RPVWDQGLJKHGHQ�LV�HFKWHU�HHQ�NRVWEDDU�HQ�PRHLOLMN�SURFHV�ZDDUGRRU�GLW�ELMQD�QLHWZRUGW�WRHJHSDVW���� 0RJHOLMNKHGHQ�YRRU�KHW�EHVFKULMYHQ�YDQ�UHVWVWHUNWH+HW�UHNHQPRGHO�6/,4�'�YRRUVSHOW�KHW�RSWUHGHQ�YDQ�]HWWLQJVYORHLLQJHQ�LQ�ORVJHSDNW�]DQG�ELM�HHQJHJHYHQ�JHRPHWULH�HQ�JURQGJHVWHOGKHLG��+HW�SURJUDPPD�RQGHU]RHNW�YRRU�PHHUGHUH�JHRPHWULsQ�RILQVWDELOLWHLW�]DO�RSWUHGHQ�DOV�KHW�]DQG�YROOHGLJ�RQJHGUDLQHHUG�UHDJHHUW�RS�HHQ�NOHLQHEHODVWLQJYHUDQGHULQJ��2P�GDW�WH�NXQQHQ��PRHWHQ�GH�EHJLQVSDQQLQJHQ�GLH�KHW�UHVXOWDDW�]LMQ�YDQYRRUJDDQGH��ODQJ]DPH�JHRPHWULHYHUDQGHULQJHQ�EHNHQG�]LMQ��,Q�6/,4�'�]LMQ�GH]H�EHJLQVSDQQLQJHQEHSDDOG�GRRU�JHEUXLN�WH�PDNHQ�YDQ�GH�UHVXOWDWHQ�YDQ�EHUHNHQLQJHQ�PHW�KHW�(LQGLJH�HOHPHQWHQ�0RGHO3OXWR��'RRU�GH�YHUDOJHPHQLVHULQJ�YDQ�GH]H�3OXWR�EHUHNHQLQJVUHVXOWDWHQ��NXQQHQ�VRPPHQ�ZRUGHQJHPDDNW�PHW�HHQ�JRHGH�EHQDGHULQJ�YDQ�GH�EHJLQVSDQQLQJHQ�]RQGHU�GDW�YRRUDI��LQJHZLNNHOGH��((0
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EHUHNHQLQJHQ�PRHWHQ�ZRUGHQ�JHPDDNW�>*'�������@��,Q�KHW�SURJUDPPD�ZRUGW�HU�YDQ�XLWJHJDDQ�GDW�HHQYORHLLQJ�RS�]DO�WUHGHQ�DOV�LQ�ppQ�SXQW�LQVWDELOLWHLW�RSWUHHGW��'LW�LV�HHQ�FRQVHUYDWLHYH�DDQQDPH�
2P�YRRU�HHQ�VSHFLILHNH�ORFDWLH�6/,4�'�EHUHNHQLQJHQ�WH�NXQQHQ�PDNHQ��]LMQ�JHJHYHQV�YDQ�NULWLHNHGLFKWKHLGVSURHYHQ�ELM�YHUVFKLOOHQGH�SDNNLQJVGLFKWKHGHQ�QRGLJ��2P�GH]H�SURHYHQ�XLW�WH�NXQQHQ�YRHUHQPRHWHQ�PRQVWHUV�YDQ�KHW�]DQG�YDQ�GH�ORFDWLH�ZRUGHQ�JHQRPHQ��9RRUWV�PRHW�GH�SDNNLQJVGLFKWKHLG�YDQKHW�]DQG�WHU�SODDWVH�EHNHQG�]LMQ��'LW�EHWHNHQW�GDW�VRQGHULQJHQ�HQ�RI�HOHNWULVFKH�GLFKWKHLGVPHWLQJHQPRHWHQ�ZRUGHQ�JHGDDQ�
,Q�GH�DGYLHVSUDNWLMN�EOLMIW�HHQ�GHUJHOLMN�XLWJHEUHLG�RQGHU]RHN�XLW�NRVWHQRYHUZHJLQJHQ�PHHVWDODFKWHUZHJH��7RW�YRRU�HQNHOH�MDUHQ�ZDV�GH�DOJHPHQH�DGYLHVSUDNWLMN�GDW�RS�EDVLV�YDQ�VRQGHHUUHVXOWDWHQHHQ�VFKDWWLQJ�ZRUGW�JHPDDNW�YDQ�GH�GLFKWKHLG�YDQ�KHW�]DQG�HQ�ZRUGW�GH�YUDDJ�µYHUZHNLQJVJHYRHOLJ�RIQLHW"¶�LQJHVFKDW�RS�EDVLV�YDQ�H[SHUWLVH�'H�ODDWVWH�MDUHQ�LV�KHW�ELM�*HR'HOIW�ELM�GH�DGYLVHULQJ�WHQ�DDQ]LHQ�YDQ�]HWWLQJVYORHLLQJ�JHEUXLNHOLMN�XLWWH�JDDQ�YDQ�HHQ�NDQVEHQDGHULQJ�
� GH�NDQV�RS�HHQ�]HWWLQJVYORHLLQJ�ZRUGW�LQJHVFKDW�RS�EDVLV�YDQ�GH�HUYDULQJ�LQ�=HHODQG�HQ�GHHUYDULQJ�ELM�]DQGZLQQLQJHQ��*HNHNHQ�ZRUGW�KLHUELM�QDDU�GH�WHU�EHVFKLNNLQJ�VWDDQGH�JHJHYHQV�]RDOV�JHRPHWULH��NRUUHOYHUGHOLQJ��VRQGHHUZHHUVWDQG�HQ��DOV�GLH�WHU�EHVFKLNNLQJ��NULWLHNHGLFKWKHLGVSURHYHQ� KLHUQD�NDQ�HHQ�NDQVYHUGHOLQJ�YDQ�GH�LQVFKDULQJVOHQJWH�ZRUGHQ�RSJHVWHOG�RP�WH�NLMNHQ�KRHJURRW�GH�NDQV�LV�GDW�GH�]HWWLQJVYORHLLQJ�GDDGZHUNHOLMN�GH�GLMN�EHUHLNW�HQ�HHQ�GLMNGRRUEUDDNNDQ�EHZHUNVWHOOLJHQ�� WHQVORWWH�PRHW�GH�NDQV�ZRUGHQ�EHNHNHQ�GDW�HHQ�YROJHQG�KRRJZDWHU�RSWUHHGW�YRRUGDW�GH�GLMN�LVKHUVWHOG�
,Q�GH�/HLGUDDG�7RHWVHQ�LV�LQ�NDWHUQ���HHQ�EHRRUGHOLQJVULFKWOLMQ�YRRU�KHW�RSWUHGHQ�YDQ�HHQ]HWWLQJVYORHLLQJ�JHJHYHQ���� 2YHU]LFKW9HUZHNLQJ�YDQ�]DQG�HQ�DDQVOXLWHQG�HHQ�]HWWLQJVYORHLLQJ�LV�GH�EHODQJULMNVWH�JHRWHFKQLVFKH�RRU]DDNYRRU�KHW�RSWUHGHQ�YDQ�HHQ�RHYHU��RI�GLMNYDO��(HQ�]HWWLQJVYORHLLQJ�NDQ�ZRUGHQ�RPVFKUHYHQ�DOV�HHQSORWVHOLQJ�VWDELOLWHLWVYHUOLHV�LQ�HHQ�JURQGPDVVLHI�EHVWDDQGH�XLW�ORVJHSDNW�]DQG�RQGHU�HHQ�UHODWLHI�VWHLOHKHOOLQJ��ZDDUELM�GH�LQVWDELOLWHLW�OHLGW�WRW�GH�YRUPLQJ�YDQ�HHQ�]DQG�ZDWHUPHQJVHO�GDW�DIVWURRPW�HQ�WRWUXVW�NRPW�RQGHU�HHQ�]HHU�IODXZH�KHOOLQJ��%LM�HHQ�GLMN��PHW�RI�]RQGHU�YRRUODQG��PRHW�ODQJV�HHQRQGHUZDWHUWDOXG�YDQ�ORVJHSDNW�]DQG�PHW�GLW�PHFKDQLVPH�UHNHQLQJ�ZRUGHQ�JHKRXGHQ�
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9RRUODQG�]DNW�QLHW�ZHJ:HJ]DNNHQ�YRRUODQG

*HHQ�NUXLQYHUODJLQJ .UXLQYHUODJLQJ

*HHQ�YHUYROJVFKHXUHQ9HUYROJVFKHXUHQ

9RRUODQG�]DNW�QLHW�ZHJ:HJ]DNNHQ�YRRUODQG

2QWVWDDQ�VFKHXU
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*HHQ�NUXLQYHUODJLQJ.UXLQYHUODJLQJ

*HHQ�%UHVJURHL%UHVJURHL *HHQ�%UHVJURHL *HHQ�%UHVJURHL *HHQ�EUHVJURHL*HHQ�%UHVJURHL *HHQ�%UHVJURHL
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) %UHVJURHL

)

3ULPDLU�EH]ZLMNPHFKDQLVPH5HVWVWHUNWH�PHFKDQLVPHQ

)LJXXU������*HEHXUWHQLVVHQERRP�=HWWLQJVYORHLLQJ
PHFKDQLVPH %HVFKLNEDUHPRGHOOHQ SUDNWLMNYRRUEHHOGHQ DIKDQNHOLMN�YDQ� LQGLFDWLHRYHUJDQJVNDQV$� 6/,4�' ������� R

% � ��±���� R
& 6/,4�' ������� R
' 6/,4�' ������� R
( �

ERGHPRSERXZ�SDNNLQJ�YDQ�KHW�]DQG�RQGHUZDWHUWDOXG�EHUJLQJVFDSDFLWHLW�YDQGH�JHXO�

������� R
)

%UHVJURHLPRGHO9LVVHU��+,6�UHODWLHVEUHVJURHL��YRRUVSHO�OLQJVPRGHOOHQEXLWHQZDWHUVWDQG

7XVVHQ������HQ������]LMQ�LQ=HHODQG�FLUFD������RHYHU��HQGLMNYDOOHQ�JHUHJLVWUHHUG�+LHUYDQ�KHHIW�:LOGHURP�HU����JHDQDO\VHHUG��%LM�UXLP�����YDQ�GH]H�JHYDOOHQ�WUDGNUXLQYHUODJLQJ�RS��2RN�RS�GH:DGGHQ]HH��ELM�KDYHQV�HQ�ODQJVULYLHUHQ�HQ�NDQDOHQ�]LMQ]HWWLQJVYORHLLQJHQJHUHJLVWUHHUG�
EXLWHQZDWHUVWDQG�HLJHQVFKDSSHQNHUQPDWHULDDO� ��±���� R

��EOLMNW�XLW�SUDNWLMNJHYDOOHQ���SURHIVLWXDWLHV�R�UHGHOLMNH�VFKDWWLQJ�RS�EDVLV�YDQ�DDQZLM]LQJHQ��ELMYRRUEHHOG�EHUHNHQLQJHQ���VFKDWWLQJ�]RQGHU�RQGHUERXZLQJ�� SULPDLU�PHFKDQLVPH7DEHO���� 2YHU]LFKWVWDEHO�]HWWLQJVYORHLLQJHQ
,QGLHQ�GH�JHEHXUWHQLVVHQERRP�PHW�LQGLFDWLHV�YDQ�RYHUJDQJVNDQVHQ�ZRUGW�GRRUJHUHNHQG�LV�GHJHVFKDWWH�NDQV�RS�EUHVJURHL�QDGDW�KHW�SULPDLU�EH]ZLMNPHFKDQLVPH�LV�RSJHWUHGHQ�FLUFD���j��������'HUHODWLHYH�LQYORHG�YDQ�GH�YHUVFKLOOHQGH�PHFKDQLVPHQ�RS�GH�UHVWVWHUNWHIDDONDQV�LV�RRN�LQ�RQGHUVWDDQGH
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�� 2YHU]LFKW�HQ�FRQFOXVLHV,Q�RQGHUVWDDQGH�SDUDJUDYHQ�ZRUGW�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GH�UHVWVWHUNWH�YDQ�GH�EHVFKUHYHQIDDOWUDMHFWHQ��'DDUELM�ZRUGW�HHQ�RYHU]LFKW�YDQ�GH�EHODQJULMNVWH�]RJHQDDPGH�µZLWWH�YOHNNHQ¶�JHJHYHQ�2S�GH]H�ZLWWH�YOHNNHQ�ZRUGW�QLHW�LQ�GHWDLO�LQJHJDDQ��'DDUYRRU�ZRUGW�YHUZH]HQ�QDDU�YRRUJDDQGHKRRIGVWXNNHQ����� 2YHUVODJ%LM�RYHUORSHQ�HQ�RYHUVODJ�VWURRPW�ZDWHU�ELM�HHQ�KRJH�ZDWHUVWDQG��HYW�GRRU�JROYHQ��RYHU�GH�NUXLQ�YDQGH�GLMN��+HW�ZDWHU�NDQ�HQHU]LMGV�RSSHUYODNWH�HURVLH�YDQ�GH�GLMN�YHURRU]DNHQ��$QGHU]LMGV�NDQ�KHW�ZDWHUGH�GLMN�ELQQHQGULQJHQ�HQ�YHU]DGLJHQ�PHW�ZDWHU��$IKDQNHOLMN�YDQ�GH�VWHUNWH�YDQ�GH�WRSODDJ�NDQ�LQWHUQHHURVLH�YDQ�GH�EHNOHGLQJ�RI�HHQ�DIVFKXLYLQJ�RSWUHGHQ�
2YHUORRS�HQ�RYHUVODJ�KHHIW�YHHO�VFKDGH�HQ�GLMNGRRUEUDNHQ�YHURRU]DDNW�ELM�GH�VWRUPYORHG�YDQ������HQ������1DDU�DDQOHLGLQJ�YDQ�GH]H�UDPSHQ�]LMQ�HQNHOH�PRGHOOHQ�RQWZLNNHOG�RP�RQGLHSH�DIVFKXLYLQJHQ�WHYRRUVSHOOHQ��'DDUQDDVW�LV�RQGHU]RHN�XLWJHYRHUG�YRRU�RSSHUYODNWH�HURVLH�GRRU�RYHUORRS��9DQ�KHWPHFKDQLVPH�LQWHUQH�HURVLH�]LMQ�JHHQ�PRGHOOHQ�EHNHQG��2RN�YHUYROJPHFKDQLVPHQ�QD�SULPDLUEH]ZLMNHQ�]LMQ�QLHW�JHPRGHOOHHUG��2QGHU]RHN�QDDU�GH�YROJHQGH�SXQWHQ�GLHQW�WH�ZRUGHQ�XLWJHYRHUG�RPHHQ�EHWURXZEDUH�RYHUJDQJVNDQV�WH�EHSDOHQ�
� (U�]LMQ�JHHQ�PRGHOOHQ�GLH�LQWHUQH�HURVLH�EHVFKULMYHQ�� EHVWDDQGH�PRGHOOHQ�YRRU�RYHUVODJ�]LMQ�DIJHOHLG�YDQ�HURVLHPRGHOOHQ�ELM�RYHUORRS��'H]HRYHUVODJPRGHOOHQ�]LMQ�QLHW�JHYDOLGHHUG�� YRRU�HURVLH�YDQ�GH�NHUQ�LV�DOOHHQ�HHQ�PRGHO�YRRU�]DQGGLMNHQ��]RQGHU�EHNOHGLQJ��YRRUKDQGHQ��9DQHURVLH�YDQ�NOHLNHUQHQ�RI�]DQGGLMNHQ�PHW�HHQ�NOHLEHNOHGLQJ�]LMQ�JHHQ�JRHGH�PRGHOOHQ�� KHW�WLMGVDVSHFW�YDQ�GH�EH]ZLMNPHFKDQLVPHQ�LV�ZDDUVFKLMQOLMN�YDQ�JURRW�EHODQJ�YRRU�GH�EHSDOLQJYDQ�GH�RYHUJDQJVNDQV��+LHURYHU�]LMQ�DOOHHQ�JURYH�VFKDWWLQJHQ�XLW�RRJJHWXLJHQYHUVODJHQ�EHNHQG�
1DDU�HURVLH�YDQ�NOHLNHUQHQ�ZRUGW�RS�PRPHQW�YDQ�VFKULMYHQ�RQGHU]RHN�JHGDDQ��2YHU�KHW�PHFKDQLVPHLQWHUQH�HURVLH�LV�ZHLQLJ�EHNHQG��'LW�PHFKDQLVPH�NDQ�HHQ�JURWH�LQYORHG�KHEEHQ�RS�GH�UHVWVWHUNWH�YDQHHQ�GLMN��'DDUQDDVW�KHHIW�GH�RYHUVODJGXXU�HHQ�JURWH�LQYORHG�RS�GH�RYHUJDQJVNDQV�WXVVHQ�SULPDLUEH]ZLMNHQ�HQ�EUHVJURHL����� 3LSLQJ2QGHU�HQ�DFKWHUORRSVKHLG��SLSLQJ��HQ�K\GUDXOLVFKH�JURQGEUHXN��KHDYH��]LMQ�YHUVFKLMQVHOHQ�GLH�GHVWDELOLWHLW�YDQ�HHQ�GLMN�NXQQHQ�EHGUHLJHQ�
3LSLQJ�WUHHGW�]RZHO�ELM�]HH��DOV�ULYLHUGLMNHQ�RS��=DQGPHHYRHUHQGH�ZHOOHQ��EHJLQ�YDQ�KHW�SLSLQJPHFKDQLVPH��ZRUGHQ�ELM�KRRJZDWHUJROYHQ�LQ�1HGHUODQG�YDDN�ZDDUJHQRPHQ��,Q�KHW�YHUOHGHQ�KHEEHQ]LFK�UHJHOPDWLJ�GLMNGRRUEUDNHQ�YRRUJHGDDQ�DOV�JHYROJ�YDQ�SLSLQJ��9RRUEHHOGHQ�]LMQ�GH�GRRUEUDDN�YDQGH�GLMN�ELM�=DON�LQ�������ELM�1LHXZNXLMN�LQ������HQ�ELM�7KROHQ�������%LM�HQNHOH�YDQ�GH]H�JHYDOOHQ�LVHHQ�GRRUEUDDN�RSJHWUHGHQ�RPGDW�PHQ�KHW�IDDOWUDMHFW�QLHW�EHJUHHS�HQ�YHUNHHUGH�PDDWUHJHOHQ�QDP�
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(LQG�MDUHQ����WRW�EHJLQ�MDUHQ����LV�YHHO�RQGHU]RHN�XLWJHYRHUG�QDDU�KHW�EH]ZLMNPHFKDQLVPH�SLSLQJ��'HPRGHOOHQ��GLH�]LMQ�RQWZLNNHOG�HQ�JHYDOLGHHUG��EHVFKULMYHQ�KHW�SURFHV�YDQ�ZHOYRUPLQJ�WRW�KHW�YRUPHQYDQ�HHQ�GRRUJDDQGH�SLSH�RQGHU�KHW�GLMNOLFKDDP��UHJHO�YDQ�6HOOPH\HU���'H�UHJHO�YDQ�6HOOPH\HU�ZRUGWRRN�WRHJHSDVW�LQ�3&�5LQJ��9DQ�GH�PHFKDQLVPHQ�GLH�GDDUQD�RSWUHGHQ�]LMQ�JHHQ�PRGHOOHQ�EHNHQG��+HWEHWUHIW�KLHU�GH�YROJHQGH�PHFKDQLVPHQ�
� NUXLQYHUODJLQJ��1DGDW�HHQ�GRRUJDDQGH�SLSH�LV�RQWVWDDQ�ZRUGHQ�KROOH�UXLPWHQ���JDQJHQ�JHYRUPGGLH�QD�YHUORRS�YDQ�WLMG�LQVWRUWHQ�ZDDUGRRU�NUXLQYHUODJLQJ�RSWUHHGW��(U�LV�JHHQ�PRGHO�YRRUKDQGHQGLH�GLW�PHFKDQLVPH�EHVFKULMIW�� RYHUVODJ�RYHUORRS��(YHQHHQV�LV�KHW�QLHW�EHNHQG�KRH�JURRW�GH]H�NUXLQYHUODJLQJ�]DO�]LMQ�HQ�ZDWKLHUQD�SUHFLHV�JHEHXUG��+RH�JURRW�LV�ELMYRRUEHHOG��GH�NDQV�LV�RS�RYHUVODJ�HQ�EUHVJURHL�QDGDW�GHKROOH�UXLPWHQ�]LMQ�LQJHVWRUW�HQ�DOV�HU�JHHQ�RYHUVODJ�RSWUHHGW��VWRSW�KHW�SLSLQJSURFHV�GDQ"
9HUZDFKW�ZRUGW�GDW�GH]H�PHFKDQLVPHQ�ZHLQLJ�ELMGUDJHQ�DDQ�GH�UHVWVWHUNWH��8LW�GH�SUDNWLMNJHYDOOHQ�HQNLMNSURHYHQ�ZDDUELM�HHQ�GRRUJDDQGH�SLSH�LV�RQWVWDDQ�YROJW�GDW�HHQ�GRRUEUDDN�ELMQD�RQYHUPLMGHOLMN�LV����� %LQQHQZDDUWVH�PDFURLQVWDELOLWHLW(U�LV�VSUDNH�YDQ�PDFUR�LQVWDELOLWHLW�DOV�JURWH�GHOHQ�YDQ�KHW�JURQGPDVVLHI�DIVFKXLYHQ�ODQJV�UHFKWH�RIJHERJHQ�JOLMYODNNHQ��=RDOV�GH�QDDP�PDFUR�LQVWDELOLWHLW�DO�DDQJHHIW�LV�GH�RRU]DDN�YDQ�GH�DIVFKXLYLQJHHQ�YHUOLHV�YDQ�HYHQZLFKW�
5HJHOPDWLJ�ZRUGHQ�WLMGHQV�HQ�YODN�QD�KRRJZDWHUJROYHQ�RS�GH�ULYLHUHQ�VFKHXUHQ�LQ�GH�GLMNDDQJHWURIIHQ��,Q�HQNHOH�JHYDOOHQ�GRHW�]LFK�]HOIV�HHQ�DIVFKXLYLQJ�YRRU��7LMGHQV�RYHUVWURPLQJHQ�LQ3ROHQ�HQ�'XLWVODQG�ZRUGW�PHOGLQJ�JHPDDNW�YDQ�GLMNGRRUEUDNHQ�HQ�ELQQHQZDDUWVH�PDFURLQVWDELOLWHLW�
'H�PHWKRGH�%LVKRS�LQ�035267$%�NDQ�JHEUXLNW�ZRUGHQ�RP�SUREDELOLVWLVFK�HHQ�SULPDLUHEH]ZLMNNDQV�YRRU�HHQ�GLMNYDN�WH�EHUHNHQHQ��9RRU�EHSDOLQJ�YDQ�GH�RYHUJDQJVNDQV�WXVVHQ�SULPDLUEH]ZLMNHQ�HQ�KHW�IDOHQ�YDQ�GH�ZDWHUNHULQJ�LV�KHW�YROJHQGH�RQGHU]RHN�QRGLJ�
� 1D�KHW�RSWUHGHQ�YDQ�HHQ�DIVFKXLYLQJ�RQWVWDDW�HHQ�QLHXZ�HYHQZLFKW�LQ�GH�GLMN��'LUHFW�JHYDDU�YRRURYHUVODJ�RQWVWDDW�DOOHHQ�DOV�GH�LQVWHHN�YDQ�KHW�JOLMYODN�LQ�KHW�EXLWHQWDOXG�]LW��'LW�LV�PHHVWDO�QLHW�KHWJHYDO��'H�RPVWDQGLJKHGHQ�ZDDUELM�GLW�ZHO�KHW�JHYDO�LV��]LMQ�QLHW�EHNHQG�� LQGLHQ�KHW�JOLMYODN�QLHW�LQ�KHW�EXLWHQWDOXG�SODDWV�YLQGW��PRHWHQ�ppQ�RI�PHHUGHUHYHUYROJDIVFKXLYLQJHQ�RI�PLFURLQVWDELOLWHLW�SODDWVYLQGHQ�YRRUGDW�HHQ�NUXLQYHUODJLQJ�RSWUHHGW��'HNDQV�RS�YHUYROJDIVFKXLYLQJHQ�NDQ�ZRUGHQ�EHSDDOG�GRRU�HHQ�DIJHVFKRYHQ�JHRPHWULH�LQ�KHWSURJUDPPD�035267$%�LQ�WH�YRHUHQ��9RRU�PLFURVWDELOLWHLW�]LMQ�JHHQ�JHYDOLGHHUGH�PRGHOOHQEHNHQG�� RP�GH�RYHUJDQJVNDQV�WXVVHQ�SULPDLU�EH]ZLMNHQ�HQ�WRWDDO�IDOHQ�WH�EHSDOHQ��GLHQW�GH�NDQV�WH�ZRUGHQYDVWJHVWHOG�GDW�RYHUVODJ�RSWUHHGW�QDGDW�HHQ�NUXLQYHUODJLQJ�KHHIW�SODDWVJHYRQGHQ�HQ�GH�NDQV�GDWGDDUQD�ZHUNHOLMN�HHQ�EUHV�ZRUGW�JHYRUPG�
� 1DGDW�HHQ�LQLWLsOH�PDFURLQVWDELOLWHLW�LV�RSJHWUHGHQ�NDQ�GH�EXLWHQZDWHUVWDQG�]RGDQLJ�VWLMJHQ�GDWRYHUVODJ�RSWUHHGW��+LHUGRRU�ZRUGHQ�YHUYROJPHFKDQLVPHQ�YHUVQHOG��2QGHU]RHN�LV�QRGLJ�RP�KHWEHODQJ�YDQ�GH]H�FRQGLWLRQHOH�RYHUJDQJVNDQV�YDVW�WH�VWHOOHQ�
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*H]LHQ�GH�VFKDGHJHYDOOHQ�ZRUGW�YHUZDFKW�GDW�QD�KHW�RSWUHGHQ�YDQ�KHW�SULPDLUH�PHFKDQLVPHPDFURLQVWDELOLWHLW�QRJ�YHHO�UHVWVWHUNWH�WH�YHUZDFKWHQ�LV��5HVWVWHUNWH�ZRUGW�YRRUDO�YHUZDFKW�ELM�GHUHVWVWHUNWHFRPSRQHQWHQ�WXVVHQ�SULPDLU�EH]ZLMNHQ�HQ�KHW�RSWUHGHQ�YDQ�RYHUVODJ����� %XLWHQZDDUWVH�PDFURLQVWDELOLWHLW'RRUGDW�EXLWHQZDDUWVH�PDFURLQVWDELOLWHLW�RSWUHHGW�RQGHU�RPVWDQGLJKHGHQ�ZDDUELM�QLHW�GLUHFW�JHYDDU�LVYRRU�RYHUVWURPLQJ�YDQ�KHW�DFKWHUODQG�LV�LQ�GH]H�VWXGLH�DOOHHQ�GH�IHQRPHHQEHVFKULMYLQJ�JHJHYHQ��(U�LVQLHW�LQJHJDDQ�RS�UHVWVWHUNWH�YDQ�GH�ZDWHUNHULQJ�QD�SULPDLU�EH]ZLMNHQ��$DQJHQRPHQ�ZRUGW�GDW�GH�NDQVRS�HHQ�WZHHGH�KRRJZDWHUJROI�QDGDW�HHQ�HHUVWH�KRRJZDWHUJROI�LV�RSJHWUHGHQ�]RGDQLJ�NOHLQ�LV�GDW�GHRYHUJDQJVNDQV�WXVVHQ�SULPDLU�EH]ZLMNHQ�GRRU�EXLWHQZDDUWVH�PDFURLQVWDELOLWHLW�HQ�EUHVJURHL�HQRYHUVWURPLQJ�YDQ�KHW�DFKWHUODQG�YHUZDDUORRVEDDU�NOHLQ�LV����� (URVLH�%XLWHQWDOXG0HFKDQLVPHQ�YRRU�HURVLH�YDQ�KHW�EXLWHQWDOXG�]LMQ�EHVFKUHYHQ�YRRU�YHUVFKLOOHQGH�W\SHQ�EHNOHGLQJ�VWHHQ]HWWLQJ�RS�ILOWHU�RI�NOHL��JUDV�RS�NOHL��DVIDOW�RS�]DQG��HQ�NHUQPDWHULDDO�9RRU�DOOH�EHNOHGLQJVW\SHQ�]LMQ�UHVXOWDWHQ�YDQ�JURRWVFKDOLJH�SURHYHQ�EHVFKLNEDDU�GLH�LQ]LFKWYHUVFKDIIHQ�LQ�GH�RQWZLNNHOLQJHQ�GLUHFW�QD�KHW�RQWVWDDQ�YDQ�LQLWLsOH�VFKDGH��9RRU�VWHHQ]HWWLQJHQ�HQDVIDOW�EHVWDDQ�HHQYRXGLJH�IRUPXOHV�YRRU�GH�HURVLH�YDQ�GH�ILOWHUODDJ��9RRU�JUDVEHNOHGLQJHQ�NDQ�HHQVFKDWWLQJ�ZRUGHQ�JHPDDNW�RS�EDVLV�YDQ�GH�WHVWUHVXOWDWHQ�9RRU�GH�HURVLH�YDQ�GH�NHUQ�GRRU�JROIDDQYDO�HQ�GH�RQGHUPLMQLQJ�YDQ�GH�EHNOHGLQJ�DOV�JHYROJ�YDQ�GH]HHURVLH�]LMQ�]HHU�ZHLQLJ�JHJHYHQV�EHVFKLNEDDU��'XLQDIVODJPRGHOOHQ�NXQQHQ�ZRUGHQ�JHEUXLNW�RP�HHQRQGHUJUHQV�YDQ�GH�UHVWVWHUNWH�YDQ�GH�NHUQ�DI�WH�VFKDWWHQ��(HQYRXGLJH�IRUPXOHV�YRRU�GH�HURVLH�YDQNOHLODJHQ�HQ�GH�NHUQ�]LMQ�JHSUHVHQWHHUG�LQ�3&�5LQJ�9HUVFKLOOHQGH�NHQQLVOHHPWHQ�LQ�GH�NZDQWLWDWLHYH�EHVFKULMYLQJ�YDQ�ERYHQVWDDQGH�PHFKDQLVPHQ�]LMQJHFRQVWDWHHUG����� 0LFURVWDELOLWHLW2QGHU�PLFURLQVWDELOLWHLW�ZRUGW�HHQ�ORFDOH�LQVWDELOLWHLW�YDQ�KHW�ELQQHQWDOXG�RQGHU�LQYORHG�YDQZDWHUVWURPLQJ�HQ�ZDWHUGUXNNHQ�YDQXLW�GH�NHUQ�YDQ�GH�GLMN�YHUVWDDQ��'H]H�ORFDOH�LQVWDELOLWHLW�YDQ�KHWELQQHQWDOXG�NDQ�YHUYROJHQV�OHLGHQ�WRW�YHUYROJ�LQVWDELOLWHLWHQ�HQ�WHQVORWWH�WRW�KHW�DDQWDVWHQ�YDQ�GH�NUXLQYDQ�GH�GLMN�HQ�GH�ZDWHUNHUHQGH�IXQFWLH�
,Q�1HGHUODQG�]LMQ�ZHLQLJ�SUDNWLMNJHYDOOHQ�YDQ�PLFURLQVWDELOLWHLW�LQ�GH�OLWHUDWXXU�EHVFKUHYHQ��,QIHEUXDUL������LV�WLMGHQV�KRRJZDWHU�RS�GH�,-VVHO�RS�KHW�GLMNYDN�.ORRVWHUERVFK���.HUNKRIGLMN�ZDWHUVFKDS�2RVW�9HOXZH��YHUOLHV�YDQ�PLFURVWDELOLWHLW�RSJHWUHGHQ��(HQ�JDW�YDQ�RQJHYHHU���P � LVGDDUELM�RQWVWDDQ��9HHO�UDPSHQ�PHW�GDPPHQ�]LMQ�HFKWHU�ZHO�YHURRU]DDNW�GRRU�PLFURLQVWDELOLWHLW�'DPPHQ�PRHWHQ��L�W�W��GH�PHHVWH�GLMNHQ��ZRUGHQ�RQWZRUSHQ�DOV�SHUPDQHQWH�ZDWHUNHULQJ�PHW�HHQ�JURWHZDWHUNHUHQGH�KRRJWH�
(U�NXQQHQ���YHUVFKLOOHQGH�LQLWLsOH�PHFKDQLVPHQ�YDQ�PLFURLQVWDELOLWHLW�ZRUGHQ�RQGHUVFKHLGHQ��0HWEHWUHNNLQJ�WRW�GH]H�HQ�YHUYROJPHFKDQLVPHQ�]LMQ�JHHQ�SUDNWLMNSURHYHQ�RI�H[SHULPHQWHQ�EHNHQG��2RNLV�HU�ZHLQLJ�RI�JHHQ�PRGHORQGHU]RHN�QDDU�PLFURVWDELOLWHLW�XLWJHYRHUG��9RRU�GH�OHLGUDDG�WRHWVHQ�RSYHLOLJKHLG�LV�HHQ�WKHRUHWLVFK�PRGHO�DIJHOHLG��9RRU�HHQ�EHWURXZEDUH�VFKDWWLQJ�YDQ�GH�UHVWVWHUNWH�ELMPLFURLQVWDELOLWHLW�LV�KHW�YROJHQGH�RQGHU]RHN�QRGLJ�
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� 9DOLGDWLH�YDQ�GH�EHVWDDQGH�WKHRUHWLVFKH�PRGHOOHQ�PHW�EHWUHNNLQJ�WRW�KHW�LQLWLHHO�PHFKDQLVPH�� QD�YDOLGDWLH�YDQ�GH�WKHRUHWLVFKH�PRGHOOHQ�PRHW�ZRUGHQ�RQGHU]RFKW�RI�PLFURLQVWDELOLWHLW�LQ�GHSUDNWLMN�RRN�]DO�YRRUNRPHQ�� YRRU�KHW�EHSDOHQ�YDQ�GH�RYHUJDQJVNDQV�LV�KHW�YHUYROJHQV�YDQ�EHODQJ�WH�RQGHU]RHNHQ�RQGHU�ZHONHRPVWDQGLJKHGHQ�SULPDLU�EH]ZLMNHQ�OHLGW�WRW�NUXLQYHUODJLQJ��'DDUELM�GLHQHQ�QLHW�DOOHHQJHRPHWULHNHQPHUNHQ�HQ�JURQGHLJHQVFKDSSHQ�WH�ZRUGHQ�PHHJHQRPHQ��]RDOV�LQ�KHW�LQ�KRRIGVWXN��EHVFKUHYHQ�PRGHO��PDDU�GLHQW�RRN�GH�YUDDJ�WH�ZRUGHQ�JHVWHOG�RI�PLFURLQVWDELOLWHLW�ELQQHQ�GH�GXXUYDQ�HHQ�KRRJZDWHUJROI�NDQ�OHLGHQ�WRW�NUXLQYHUODJLQJ�� YRRU�KHW�EHSDOHQ�YDQ�GH�NDQV�RS�RYHUVODJ��QDGDW�NUXLQYHUODJLQJ�LV�RSJHWUHGHQ��]LMQ�JHHQ�PRGHOOHQEHNHQG��9RRU�KHW�EHSDOHQ�YDQ�HHQ�RYHUJDQJVNDQV�LV�GH]H�PRJHOLMN�YDQ�EHODQJ�
0LFURLQVWDELOLWHLW�ZRUGW�QLHW�PHHJHQRPHQ�LQ�3&�5LQJ��'RRUGDW�PLFURLQVWDELOLWHLW�ZHLQLJ�YRRUNRPW��LVZHLQLJ�RQGHU]RHN�QDDU�GLW�PHFKDQLVPH�YHUULFKW��=HOIV�PRGHOOHQ�PHW�EHWUHNNLQJ�WRW�KHW�SULPDLUHPHFKDQLVPH�]LMQ�QLHW�JHYDOLGHHUG��2YHU�GH�RYHUJDQJVNDQV�WXVVHQ�SULPDLU�EH]ZLMNHQ�HQ�RYHUVWURPLQJYDQ�KHW�DFKWHUODQG�LV�GDDURP�ZHLQLJ�WH�]HJJHQ��9HUZDFKW�ZRUGW�GDW�GH�NDQV�RS�SULPDLU�EH]ZLMNHQGXVGDQLJ�NOHLQ�LV�GDW�]HOIV�PHW�HHQ�UHODWLHI�JURWH�RYHUJDQJVNDQV�GH�WRWDOH�IDDONDQV�NOHLQ�EOLMIW�2QGHU]RHN�QD�GH�NDQV�RS�SULPDLU�EH]ZLMNHQ�LV�YDQ�EHODQJ����� =HWWLQJVYORHLLQJ9HUZHNLQJ�YDQ�]DQG�HQ�DDQVOXLWHQG�]HWWLQJVYORHLLQJ�LV�GH�EHODQJULMNVWH�JHRWHFKQLVFKH�RRU]DDN�YRRUKHW�RSWUHGHQ�YDQ�HHQ�RHYHU��RI�GLMNYDO��(HQ�]HWWLQJVYORHLLQJ�NDQ�ZRUGHQ�RPVFKUHYHQ�DOV�HHQSORWVHOLQJ�VWDELOLWHLWVYHUOLHV�LQ�HHQ�JURQGPDVVLHI�EHVWDDQGH�XLW�ORVJHSDNW�]DQG�RQGHU�HHQ�UHODWLHI�VWHLOHKHOOLQJ��ZDDUELM�GH�LQVWDELOLWHLW�OHLGW�WRW�GH�YRUPLQJ�YDQ�HHQ�]DQG�ZDWHUPHQJVHO�GDW�DIVWURRPW�HQ�WRWUXVW�NRPW�RQGHU�HHQ�]HHU�IODXZH�KHOOLQJ��%LM�HHQ�GLMN��PHW�RI�]RQGHU�YRRUODQG��PRHW�ODQJV�HHQRQGHUZDWHUWDOXG�YDQ�ORVJHSDNW�]DQG�PHW�GLW�PHFKDQLVPH�UHNHQLQJ�ZRUGHQ�JHKRXGHQ�
,Q�1HGHUODQG�NRPHQ�GHUJHOLMNH�GZDUVSURILHOHQ�YRRUQDPHOLMN�LQ�=HHODQG��GH�:DGGHQ]HH��ELM�KDYHQV�(HPVKDYHQ��RI�NDQDOHQ��,-PXLGHQ��HQ�ELM�]DQGZLQSXWWHQ�YRRU��(FKWHU��RRN�LQ�KHW�ULYLHUHQJHELHGNXQQHQ�]HWWLQJVYORHLLQJHQ�RSWUHGHQ�LQ�QDWXXUOLMNH�DI]HWWLQJHQ��'RUGWVFKH�.LO��������RI�ELM�NXQVWPDWLJDDQJHEUDFKWH�]DQGOLFKDPHQ�RQGHU�ZDWHU��RSJHVSRWHQ�YRRURHYHUV�RI�RQGHUZDWHUIXQGDWLH�YRRUEXLWHQZDDUWVH�GLMNYHUVWHUNLQJ���7XVVHQ������HQ������]LMQ�LQ�=HHODQG�FLUFD������RHYHU��HQ�GLMNYDOOHQJHUHJLVWUHHUG��+LHUYDQ�]LMQ�GRRU�:LOGHURP�FLUFD�����RHYHU��HQ�GLMNYDOOHQ�XLW�GH�SHULRGH����������JHDQDO\VHHUG�>5LMNVZDWHUVWDDW�����@�
+HW�UHNHQPRGHO�6/,4�'�YRRUVSHOW�KHW�RSWUHGHQ�YDQ�]HWWLQJVYORHLLQJHQ�LQ�ORVJHSDNW�]DQG�ELM�HHQJHJHYHQ�JHRPHWULH�HQ�JURQGJHVWHOGKHLG��+HW�SURJUDPPD�RQGHU]RHNW�YRRU�PHHUGHUH�JHRPHWULsQ�RILQVWDELOLWHLW�]DO�RSWUHGHQ�DOV�KHW�]DQG�YROOHGLJ�RQJHGUDLQHHUG�UHDJHHUW�RS�HHQ�NOHLQHEHODVWLQJYHUDQGHULQJ��+HW�PRGHO�JHHIW�GDDUELM�QLHW�DDQ�RI�HHQ�NUXLQYHUODJLQJ�RSWUHHGW��.UXLQYHUODJLQJLV�DIKDQNHOLMN�YDQ�GH�HLJHQVFKDSSHQ�YDQ�KHW�YRRUODQG�HQ�GH�JHXO�
,QGLHQ�GH�JHEHXUWHQLVVHQERRP�PHW�LQGLFDWLHV�YDQ�RYHUJDQJVNDQVHQ�ZRUGW�GRRUJHUHNHQG�LV�GHJHVFKDWWH�NDQV�RS�EUHVJURHL�QDGDW�KHW�LQLWLHHO�PHFKDQLVPH�LV�RSJHWUHGHQ�FLUFD������'H�NHX]H�YRRU�GHRYHUJDQJVNDQV�YRRU�KHW�RSWUHGHQ�YDQ�NUXLQYHUODJLQJ�HQ�KHW�RSWUHGHQ�YDQ�EUHVJURHL�QDGDW�HHQNUXLQYHUODJLQJ�LV�RSJHWUHGHQ�KHEEHQ�GH�JURRWVWH�LQYORHG�RS�GH�UHVWVWHUNWH��9RRUDOVQRJ�NXQQHQ�GH]HDOOHHQ�RS�EDVLV�YDQ�SUDNWLMNVLWXDWLHV�ZRUGHQ�EHSDDOG�
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���� $DQEHYHOLQJHQ�YRRU�YROJHQGH�RQGHU]RHNVIDVH9RRU�GH�YROJHQGH�SURMHFWIDVH�KHEEHQ�DOOHHQ�GLH�RQGHUZHUSHQ�SULRULWHLW�GLH�JHHQ�H[SHULPHQWHHORQGHU]RHN�YUDJHQ��HQ�GLH�YHHO�SHUVSHFWLHI�ELHGHQ�LQ�GH�]LQ�YDQ�HHQ�YHUNOHLQLQJ�YDQ�GHUHVWVWHUNWHIDDONDQV�
2YHUVODJ���RYHUORRSx 2QGHU]RHN�QDDU�PRGHOOHQ�GLH�LQWHUQH�HURVLH�EHVFKULMYHQ�x 2QGHU]RHN�QDDU�RPVWDQGLJKHGHQ�ZDDUELM�LQWHUQH�RI�RSSHUYODNWHHURVLH�RSWUHHGW�RI��RQ�GLHSHDIVFKXLYLQJHQ�RQWVWDDQ�x 2QGHU]RHN�QDDU�KHW�EHODQJ�YDQ�KHW�WLMGVDVSHFW�ELM�GH�YHUVFKLOOHQGH�GHHOPHFKDQLVPHQ�
%LQQHQZDDUWVH�PDFURVWDELOLWHLWx 9DDN�]LMQ�ppQ�RI�PHHUGHUH�YHUYROJDIVFKXLYLQJHQ�RI�PLFURLQVWDELOLWHLW�QRRG]DNHOLMN�YRRUGDW�HHQNUXLQYHUODJLQJ�RSWUHHGW��9RRUDO�KHW�RSWUHGHQ�YDQ�YHUYROJDIVFKXLYLQJHQ�GLH�OHLGHQ�WRWNUXLQYHUODJLQJ�KHEEHQ�HHQ�JURWH�LQYORHG�RS�GH�UHVWVWHUNWHIDDONDQV��'H�NDQV�RSYHUYROJDIVFKXLYLQJHQ�NDQ�ZRUGHQ�EHSDDOG�GRRU�HHQ�DIJHVFKRYHQ�JHRPHWULH�LQ�KHW�SURJUDPPD035267$%�LQ�WH�YRHUHQ�x 1DGDW�HHQ�LQLWLsOH�PDFURLQVWDELOLWHLW�LV�RSJHWUHGHQ�NDQ�GH�EXLWHQZDWHUVWDQG�]RGDQLJ�VWLMJHQ�GDWRYHUVODJ�RSWUHHGW��+LHUGRRU�ZRUGHQ�YHUYROJPHFKDQLVPHQ�YHUVQHOG��2QGHU]RHN�LV�QRGLJ�RP�KHWEHODQJ�YDQ�GH]H�FRQGLWLRQHOH�RYHUJDQJVNDQV�YDVW�WH�VWHOOHQ�x +HW�WLMGVDVSHFW�LV�YDQ�JURRW�EHODQJ�YRRU�KHW�ZHO�RI�QLHW�RSWUHGHQ�YDQ�HHQ�GLMNGRRUEUDDN�GRRUPDFURLQVWDELOLWHLW��2QGHU]RHN�LV�QRRG]DNHOLMN�RP�KHW�EHODQJ�YDQ�WLMG�NZDQWLWDWLHI�WH�PDNHQ�
0LFURVWDELOLWHLWx 9DOLGDWLH�YDQ�GH�EHVWDDQGH�WKHRUHWLVFKH�PRGHOOHQ�PHW�EHWUHNNLQJ�WRW�KHW�LQLWLHHO�PHFKDQLVPH�x 9RRU�KHW�EHSDOHQ�YDQ�GH�RYHUJDQJVNDQV�LV�KHW�YDQ�EHODQJ�WH�RQGHU]RHNHQ�RQGHU�ZHONHRPVWDQGLJKHGHQ�SULPDLU�EH]ZLMNHQ�RSWUHHGW�HQ�YHUYROJHQV�OHLGW�WRW�NUXLQYHUODJLQJ��+HW�EHWUHIWKLHU�YHUVFKLOOHQGH�RPVWDQGLJKHGHQ�]RDOV�HLJHQVFKDSSHQ�YDQ�GH�NHULQJ�HQ�GXXU�YDQ�GH�EHODVWLQJ�
HURVLH�EXLWHQWDOXG��UHVWVWHUNWH�9RRU�YHHO�YDQ�GH�RQGHUZHUSHQ�GLH�LQ�YRRUJDDQG�KRRIGVWXN�]LMQ�JHQRHPG�LV�DOOHHQ�H[SHULPHQWHHORQGHU]RHN�NDQVULMN�RP�HHQ�EHWURXZEDUH�NZDQWLWDWLHYH�EHVFKULMYLQJ�YDQ�KHW�SURFHV�HQ�GXV�GHUHVWVWHUNWH�WH�YHUNULMJHQ��(U�]LMQ�HU�VOHFKWV�HQNHOH�RQGHUGHOHQ�ZDDUELM�EXUHDXVWXGLH�HHQ�DDQPHUNHOLMNHYHUEHWHULQJ�EHZHUNVWHOOLJG��(U�ZRUGW�YRRUJHVWHOG�GH�YROJHQGH�RQGHUZHUSHQ�LQ�GH�YROJHQGH�SURMHFWIDVHYDQ�GH�VWXGLH�DDQ�WH�SDNNHQ�
x 0RGHOOHULQJ�YDQ�HHQ�EHODVWLQJPRGHO�YRRU�HHQ�]HHGLMN�ZDDULQ�KHW�WLMGVSURFHV�JHGXUHQGH�HHQ�VWRUPLV�JHPRGHOOHHUG��'LW�NDQ�YRUP�ZRUGHQ�JHJHYHQ�GRRU�GH�EHODVWLQJFRPSRQHQW�ZDWHUVWDQG�RS�WHERXZHQ�XLW�HHQ�DDQWDO�FRPSRQHQWHQ��VWRUPRS]HW��JHWLM��IDVHYHUVFKLO�VWRUP�VWRUPRS]HW�JHWLM��x 0RGHOOHULQJ�YDQ�GH�HURVLH�YDQ�GH�]DQGNHUQ��DOV�IXQFWLH�YDQ�KHW�GHHO�YDQ�GH�YDQ�GH�EHNOHGLQJ�ZDWQRJ�LQWDFW�LV��'LW�NDQ�YRUP�ZRUGHQ�JHJHYHQ�PHW�HHQ�QDGHUH�VWXGLH�PHW�'85267$��GXV�QRJ�VWHHGVJHEDVHHUG�RS�]DQG��
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3LSLQJ�HQ�]HWWLQJVYORHLLQJ1DDU�GH�GRRUEUDDNSURFHVVHQ�YDQ�GH�PHFKDQLVPHQ�SLSLQJ�HQ�]HWWLQJVYORHLLQJ�LV�LQ�KHW�YHUOHGHQ��LQYHUJHOLMNLQJ�WRW�GH�RYHULJH�IDDOWUDMHFWHQ��UHODWLHI�YHHO�RQGHU]RHN�JHGDDQ��5HVWVWHUNWH�LV�GDDURP�EHWHU�WHYRRUVSHOOHQ�
9RRU�SLSLQJ�EHVFKULMIW�KHW�PRGHO�YDQ�6HOOPH\HU�GH�VLWXDWLH�RS�KHW�PRPHQW�GDW�HHQ�KDOYH�SLSH�RQGHU�GHGLMN�LV�RQWVWDDQ��9HUZDFKW�ZRUGW�GDW�GH�PHFKDQLVPHQ�GLH�QD�KHW�RQWVWDDQ�YDQ�GH]H�SLSH�QRJ�RSWUHGHQYRRUGDW�EUHVJURHL�RSWUHHGW�ZHLQLJ�ELMGUDJHQ�DDQ�GH�UHVWVWHUNWH��8LW�GH�SUDNWLMNJHYDOOHQ�HQ�NLMNSURHYHQZDDUELM�HHQ�GRRUJDDQGH�SLSH�LV�RQWVWDDQ�YROJW�GDW�HHQ�GRRUEUDDN�ELMQD�RQYHUPLMGHOLMN�LV�
9RRU�]HWWLQJVYORHLLQJ�YRRUVSHOW�KHW�UHNHQPRGHO�6/,4�'�KHW�RSWUHGHQ�YDQ�]HWWLQJVYORHLLQJHQ�LQORVJHSDNW�]DQG�ELM�HHQ�JHJHYHQ�JHRPHWULH�HQ�JURQGJHVWHOGKHLG��+HW�PRGHO�JHHIW�QLHW�DDQ�RI�HHQNUXLQYHUODJLQJ�RSWUHHGW��.UXLQYHUODJLQJ�LV�DIKDQNHOLMN�YDQ�GH�HLJHQVFKDSSHQ�YDQ�KHW�YRRUODQG�HQ�GHJHXO�
+RHZHO�HU�LQ�YRRUJDDQGH�SURMHFWIDVH�DDQGDFKW�LV�JHZHHVW�YRRU�HUYDULQJHQ�XLW�VFKDGHUDSSRUWHQ�XLW�GHSUDNWLMN��EOLMNW�QD�DIURQGLQJ�YDQ�GDW�GHHOSURMHFW�HU�QRJ�YHOH�VFKDGHUDSSRUWHQ�EHVFKLNEDDU�WH�]LMQJHNRPHQ��$OV�PHQ�KLHU�LQ�GH�WRHNRPVW�DOHUW�RS�EOLMIW��PRHW�KHW�PRJHOLMN�]LMQ�RP�HHQ�DDQ]LHQOLMNDUFKLHI�RS�WH�ERXZHQ�YDQ�VFKDGHUDSSRUWHQ��GLH�HHQ�ZDDUGHYROOH�RQGHUVWHXQLQJ�NXQQHQ�]LMQ�ELM�KHWOHUHQ�EHJULMSHQ�YDQ�KHW�IDDOWUDMHFW�YDQ�ZDWHUNHULQJHQ��9RRUJHVWHOG�ZRUGW�RP�GH]H�OLWHUDWXXU�WH�EOLMYHQYHU]DPHOHQ�HQ�FHQWUDDO�GRRU�HHQ�SHUVRRQ�WH�ODWHQ�EHKHUHQ��'H�YHUVODJHQ�KRHYHQ�QLHW�I\VLHN�ELM�GLHEHKHHUGHU�DDQZH]LJ�WH�]LMQ��DOV�PDDU�ZHO�EHNHQG�LV�ZDDU�HQ�ELM�ZLH�KHW�YHUVODJ�WH�OHHQ�LV�
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'HILQLWLHV
2QGHUVWDDQGH�GHILQLWLHV�EHWUHIIHQ�GH�LQ�GLW�UDSSRUW�JHKDQWHHUGH�GHILQLWLHV�P�E�W��)DOHQ��%H]ZLMNHQ�HQ]��LQ�YHUEDQG�PHW�5HVWVWHUNWH�ELM�GLMNHQ� �FXUVLHI�JHGUXNWH�WHNVW�LV�QDGHUHWRHOLFKWLQJ�
)DOHQ�YDQ�GH�ZDWHUNHUHQGH�IXQFWLH�YDQ�GH�GLMN�+HW�QLHW�NXQQHQ�YHUYXOOHQ�YDQ�GH�ZDWHUNHUHQGH�IXQFWLH�RS�KHW�RJHQEOLN�GDW�GDDU�DDQVSUDDN�RS�ZRUGWJHPDDNW��'H�DDQZH]LJH�FDSDFLWHLW�RP�ZDWHU�WH�NHUHQ�ZRUGW�RYHUVFKUHGHQ�GRRU�GH�EHQRGLJGHFDSDFLWHLW�RP�ZDWHU�WH�NHUHQ�
)DOHQ�YDQ�GH�ZDWHUNHUHQGH�IXQFWLH�NDQ�WRW�VWDQG�NRPHQ�GRRUGDW�yI�GH�WH�NHUHQ�ZDWHUVWDQG�VXEVWDQWLHHO��KRJHU�LV�GDQ�GLH�ZDDURS�GH�KRRJWH�YDQ�GH�ZDWHUNHULQJ�EHUHNHQG�LV��PDDU�ZDDUELMJHHQ�GLMNGRRUEUDDN�RQWVWDDW���yI�DOV�JHYROJ�YDQ�GLMNGRRUEUDDN��,Q�GLW�UDSSRUW�ZRUGW�GH�ODDWVWH�YRUPYDQ�IDOHQ�EHVFKRXZG�
%H]ZLMNHQ�+HW�RSWUHGHQ�YDQ�HHQ�EH]ZLMNPHFKDQLVPH�
%H]ZLMNPHFKDQLVPH��RI�NRUWZHJ��PHFKDQLVPH��%UHXN��YRUPYHUDQGHULQJ��YHUOLHV�YDQ�VDPHQKDQJ�RI�VFKDGH�DDQ��RQGHUGHOHQ��YDQ�GH�GLMN��DOV�JHYROJYDQ�EHODVWLQJHQ�RI�EHODVWLQJHIIHFWHQ�GLH�GH�VWHUNWH�RYHUWUHIIHQ��ZDDUGRRU�GH�FDSDFLWHLW�RP�ZDWHU�WHNHUHQ�QDGHOLJ�NDQ�ZRUGHQ�EHwQYORHG�
3ULPDLUH�PHFKDQLVPHQ�'H�YHU]DPHOLQJ�YDQ��EHNHQGH��PHFKDQLVPHQ�GLH�EHVFKRXZG�ZRUGW�ELM�KHW�RQWZHUSHQ�RI�WRHWVHQ�YDQGH�ZDWHUNHUHQGH�FDSDFLWHLW�YDQ�GH�GLMN�9ROJHQV�GH�YLJHUHQGH�RQWZHUS�WRHWVULFKWOLMQHQ�]LMQ�GH�SULPDLUH�PHFKDQLVPHQ�ELM�GLMNHQ�� HURVLH�YDQ�GH�ELQQHQWDOXGEHNOHGLQJ�ELM�RYHUORRS�HQ�RI�JROIRYHUVODJ� JURQGPHFKDQLVFKH�LQVWDELOLWHLW�YDQ�KHW�ELQQHQWDOXG�ELM�RYHUORRS�HQ�RI�JROIRYHUVODJ� JURQGPHFKDQLVFKH�LQVWDELOLWHLW�YDQ�KHW�ELQQHQWDOXG�DOV�JHYROJ�YDQ�HHQ�KRJH�EXLWHQZDWHUVWDQGRI�DOV�JHYROJ�YDQ�QHHUVODJ� PLFUR�LQVWDELOLWHLW�YDQ�KHW�ELQQHQWDOXG� RQGHUORRSVKHLG���SLSLQJ�RI�KHDYH�� HURVLH�EUHXN�ZHJVODDQ�YDQ�GH�EXLWHQWDOXGEHNOHGLQJ� JURQGPHFKDQLVFKH�LQVWDELOLWHLW�YDQ�KHW�EXLWHQWDOXG��QD�HHQ�KRRJZDWHUVLWXDWLH�� LQVWDELOLWHLW�YDQ�KHW�YRRUODQG��]HWWLQJVYORHLLQJ�'H�DDQQDPH�LV�GDW�LQGLHQ�JHHQ�YDQ�GH�PHFKDQLVPHQ�RSWUHHGW�GLW�IDOHQ�YDQ�GH�ZDWHUNHUHQGH�IXQFWLHGRRU�GLMNGRRUEUDDN�XLWVOXLW�
5HVWVWHUNWH��5HVWVWHUNWH�QD�RSWUHGHQ�HHQ�SULPDLU�PHFKDQLVPH��5HVWFDSDFLWHLW�RP�GH�ZDWHUNHUHQGH�IXQFWLH�ZDDURS�DDQVSUDDN�ZRUGW�JHPDDNW�WH�YHUYXOOHQ��QD�RSWUHGHQYDQ�HHQ�SULPDLU�PHFKDQLVPH�
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)DDOWUDMHFW�QD�RSWUHGHQ�YDQ�HHQ�SULPDLU�PHFKDQLVPH�2SWUHGHQ�YDQ�HHQ�VHTXHQWLH�YDQ�YHUYROJPHFKDQLVPHQ�GLH�OHLGW�WRW��KHW�EHJLQ�YDQ��HHQ�GLMNGRRUEUDDN�
'LMNGRRUEUDDN��EHJLQ�YDQ�GLMNGRRUEUDDN��+HW�RQWVWDDQ�YDQ�HHQ�]RGDQLJH�YHUODJLQJ�YDQ�GH�NUXLQ�YDQ�GH�GLMN�GDW��ELM�DDQKRXGHQGH�ZDWHUVWDQG�EUHVJURHL�ZRUGW�JHwQLWLHHUG�(U�LV�QDWXXUOLMN�YHHO�GLVFXVVLH�PRJHOLMN�RYHU�GH�YUDDJ�KRH�HHQGXLGLJ�GLW�LV��PHW�QDPH�RI��GHYHUVFKLOOHQGH�SULPDLUH�PHFKDQLVPHQ�HQ�ELMEHKRUHQGH�YHUYROJPHFKDQLVPHQ�ZHO�WRW�HHQ�EUHV�LQLWLDWLHHQ��EHJLQIDVH�YDQ��EUHVJURHL�OHLGHQ�GLH�GRRU�HHQ]HOIGH�EUHVJURHLSURFHV�NXQQHQ�ZRUGHQ�EHVFKUHYHQ��,QGH�VWXGLHV�RYHU�EUHVJURHL�ZRUGW�GDDU�WRW�QX�WRH�ZHO��LPSOLFLHW��YDQ�XLW�JHJDDQ��,PPHUV��GHEHVFKULMYLQJ�YDQ�EUHVJURHL�EHJLQW�ELM�HHQ�LQLWLHHO�JHXOWMH��9LVVHU��9HUKHLM���:DQQHHU�GLW�HHQ�FRUUHFWHEHQDGHULQJ�LV��LV�RRN�GH�NQLS�WXVVHQ�IDDOWUDMHFW�QD�RSWUHGHQ�YDQ�HHQ�PHFKDQLVPH�HQ�EHJLQ�YDQ�KHWEUHVJURHLSURFHV�HHQ�YDOLGH�HQ�HHQGXLGLJH�NQLS��'DDURP�GH�YROJHQGH�GHILQLWLH�
%UHVJURHL��EHJLQ�YDQ�EUHVJURHL��+HW�SURFHV�YDQ�HURVLH�YDQ�GH�GLMN��EHJLQQHQG�PHW�HHQ�LQLWLsOH�NUXLQYHUODJLQJ��ZDDUELM�HHQ�VWURRPJDWZRUGW�JHYRUPG�
)DDONDQV��GRRU�GLMNGRRUEUDDN��.DQV�RS�GLMNGRRUEUDDN��+LHULQ�]LWWHQ�GH�YROJHQGH�HOHPHQWHQ�� NDQV�RS�KHW�RSWUHGHQ�YDQ�ZDWHUVWDQG�HQ�JROYHQ�GLH�GH�ZDWHUNHUHQGH�FDSDFLWHLW�RYHUWUHIIHQ� NDQV�RS�KHW�RQWVWDDQ�YDQ�HHQ�RI�PHHU�SULPDLUH�PHFKDQLVPHQ��EH]ZLMNNDQVHQ�� NDQV�RS�KHW�RSWUHGHQ�YDQ�IDDOWUDMHFWHQ�QD�SULPDLU�EH]ZLMNHQ��UHVWVWHUNWHIDDONDQVHQ�
%H]ZLMNNDQV��P�E�W��HHQ�SULPDLU�PHFKDQLVPH��.DQV�RS�KHW�RQWVWDDQ��YDQ�HHQ��SULPDLU��PHFKDQLVPH��+LHULQ�VSHHOW�]RZHO�GH�NDQV�RS�KHW�RSWUHGHQ�YDQEHODVWLQJHQ�RI�EHODVWLQJHIIHFWHQ�HHQ�URO�DOV�RQ]HNHUKHLG�RYHU�GH�VWHUNWH��W�D�Y��KHW�PHFKDQLVPH�
5HVWVWHUNWHIDDONDQV��P�E�W��HHQ�SULPDLU�PHFKDQLVPH��'H�NDQV�GDW��JHJHYHQ�KHW�RSWUHGHQ�YDQ�HHQ�SULPDLU�PHFKDQLVPH��GLMNGRRUEUDDN�RQWVWDDW�
2YHUJDQJVNDQV�.DQV�RS�KHW�RQWVWDDQ�YDQ�HHQ�YHUYROJPHFKDQLVPH�JHJHYHQ�KHW�RSWUHGHQ�YDQ�KHW�SULPDLUHEH]ZLMNPHFKDQLVPH�HQ�HYHQWXHOH�HHUGHUH�YHUYROJPHFKDQLVPHQ�LQ�KHW�IDDOWUDMHFW�,QGLHQ�QD�RSWUHGHQ�YDQ�HHQ�SULPDLU�EH]ZLMNPHFKDQLVPH�KHW�IDDOWUDMHFW�EHVFKUHYHQ�ZRUGW�PHW�VOHFKWVppQ�PHFKDQLVPH�LV�GH�RYHUJDQJVNDQV�JHOLMN�DDQ�GH�UHVWVWHUNWHIDDONDQV�
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/LWHUDWXXU%XUJHU��$�0�������6WHUNWH�YDQ�KHW�EXLWHQEHORRS�YDQ�HHQ�³JURHQH�GLMN´WLMGHQV�HHQ�VXSHUVWRUPYORHG�2QGHU]RHN�QDDU�KHW�JHGUDJ�YDQ�HHQ�PHW�JUDVEHJURHLGH�GLMN�ODQJV�GH�)ULHVH�:DGGHQNXVW�WXVVHQ�GH�1RRUGHUOHHJSROGHU�HQ�+ROZHUG:/_'HOIW�+\GUDXOLFV�0�����$�%
%XUJHU��$�0�������6WHUNWH�2RVWHUVFKHOGHGLMNHQ�RQGHU�JHFRQFHQWUHHUGHJROIDDQYDO�YHUVODJ�JURRWVFKDOLJ�PRGHORQGHU]RHN:/_'HOIW�+\GUDXOLFV�0����
&2:�������'LMNGRRUEUDDN�7KROHQ��GHFHPEHU�������6�������RSJHVWHOG�GRRU�)�0��:DDUVHQEXUJ�HQ�3��YDQ�'DP&HQWUXP�YRRU�2QGHU]RHN�:DWHUNHULQJHQ��QRYHPEHU����
&2:�����'LMNGRRUEUDDN�YDQ�G�+HLGLMN�WH�1LHXZNX\N�RS���GHFHPEHU�������6�������RSJHVWHOG�GRRU�-�&�3��-RKDQVRQ&HQWUXP�YRRU�2QGHU]RHN�:DWHUNHULQJHQ��GHFHPEHU����
&2:�������'LMNGRRUEUDDN�=DON��E�MDQXDUL������6�������RSJHVWHOG�GRRU�3��YDQ�'DP��$DQJHYXOG�HQ�KHU]LHQGRRU�-�$��%HLMHUVEHUJHQ&HQWUXP�YRRU�2QGHU]RHN�:DWHUNHULQJHQ��GHFHPEHU����
&85��7$:������KDQGERHN�YRRU�GLPHQVLRQHULQJ�YDQ�JH]HWWHEHNOHGLQJHQ5DSSRUW����
'HUNV��+���.OHLQ�%UHWHOHU������*HGUDJ�YDQ�DVIDOWEHNOHGLQJ�RQGHU�JROIDDQYDO�YHUVODJ�PRGHORQGHU]RHN�LQ�'HOWDJRRW�:/_'HOIW�+\GUDXOLFV+����
(GHOPDQ�����+HW�EH]ZLMNHQ�YDQ�GH�GLMNHQ�LQ�IHEUXDUL�����6WDELOLWHLW�YDQ�EHORSHQ�RQGHU�LQYORHG�YDQ�HHQGDDURYHU�VWURPHQGH�ODDJ�ZDWHU'H�,QJHQLHXU���������������S������
(GHOPDQ�����

2QGHU]RHN�EHWUHIIHQGH�KHW�EH]ZLMNHQ�GHU�]HHGLMNHQWLMGHQV�GH�VWRUPEORHG�YDQ���IHEUXDUL�����,U��7��(GHOPDQ
)8*52�����'LVFXVVLH�1RWLWLH�5HVWVWHUNWH2SGUDFKWQXPPHU�0�����&)XJUR�,QJHQLHXUVEXUHDX�%�9�MDQXDUL�����
*'������(URVLHJHYRHOLJKHLG�YDQ�NOHLEHNOHGLQJHQ�YDQ�GLMNHQ*HR'HOIW�5DSSRUW��������,
*'�����2ULsQWHUHQGH�VWXGLH�QDDU�JURQGPHFKDQLVFKHDVSHFWHQ�ELM�RQWJURQGLQJVNXLOHQ�*HR'HOIW�&2����������PDDUW�����
*'�����2YHUVODJ�'LMNHQ=DUDGQ\�',$1$�3/872*HR'HOIW�&2���������GHFHPEHU�����
*'�������9HULILFDWLH�SLSLQJ�PRGHO��SURHYHQ�LQ�GH�'HOWDJRRW�(YDOXDWLHUDSSRUW�*HR'HOIW�&2����������MXOL���QRYHPEHU�����
*'�����.UXLVLQJ���¶¶�DDUGJDVOHLGLQJ�PHW�$�*�:LOGHUYDQFNNDQDDO�WH�=XLGEURHN2QGHU]RHN�QDDU�RRU]DDN�GLMNGRRUEUDDN*HR'HOIW�&2���������VHSWHPEHU�����
*'�������2YHUVODJ�'LMNHQ�2QYHU]DGLJGH�VWURPLQJLQKRPRJHQH�SURILHOHQ*HR'HOIW�&2����������MDQXDUL�����
*'�������7LMGVDIKDQNHOLMNH�VWDELOLWHLW�GLMNHQ*HR'HOIW�&2����������QRYHPEHU�����
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*'�������+DQGERHN�]HWWLQJVYORHLLQJ*HR'HOIW�&2����������RNWREHU�����
*'�����'LMNRYHUVODJSURHI*HR'HOIW�&2�����������PHL�����
*'������$QDO\VH�YDQ�'HOWDJRRWSURHYHQ�RS�HHQJUDVWDOXG*HR'HOIW�&2����������VHSWHPEHU�����
*'������*URQGZDWHUVWURPLQJVPRGHOOHQ��VWDWH�RI�WKH�DUWRQGHU]RHN*HR'HOIW�&2����������
*'�������6WDELOLWHLW�ELQQHQWDOXG�ELM�RYHUVODJ*HR'HOIW�&2���������QRYHPEHU�����
*'���������0RGHOIDFWRU�YRRU�PDFURVWDELOLWHLW�PHW�067$%�RI3OD[LV*HR'HOIW�&2�����������'HILQLWLHIQRYHPEHU�����
*'�����7KHRULHRQWZLNNHOLQJ�URQGRP�RSGULMYHQ��GHILQLWLHIUDSSRUW*HR'HOIW�6(���������YHUVLH��IHEUXDUL�����
*'�������0LFURVWDELOLWHLW��RYHU]LFKW�HQ�PRGHOOHULQJ*HR'HOIW�&2����������DXJXVWXV�����
*'�����2SGULMIPHFKDQLVPH�5LYLHUGLMNHQ���$QDO\VHUHVXOWDWHQ�FHQWULIXJHSURHYHQ*HR'HOIW�&2������������&RQFHSWDSULO�����
*LVHOHU�����

%ULHI�YDQ�'U�*LHVHOHU��ZHUN]DDP�ELM�KHW5HJLHUXQJVSUlVLGXP�'DUPVWDGW��DDQ�,U�0HHVWHUV�ZHUN]DDP�ELM�GH�'::��DNWHQ]HLFKHQ�,9�'D������±���L�������±�5�±�%G����������RNWREHU�����
*RWVFKDON������6WRUPYORHGHQ�HQ�ULYLHURYHUVWURPLQJHQ�LQ�1HGHUODQGGHHO�,��,,�HQ�,,,��������������0�.��(OLVDEHWK�*RWWVFKDONXLWJHYHU�9DQ�*RUFXP�$VVHQ�$PVWHUGDP�����������
+ROOHVWHOOH��/�������(HQ�GLMN�YDQ�HHQ�GLMN�'H�:HVWNDSSHOVH�=HHGLMN�LQ�GH�ORRS�YDQ�GH�WLMG
+XLWHPD��7�������'LMNHQ
+XOO�����6WDELOLW\�RI�'DQXEH�HPEDQNPHQWV�LQ�WKH�6ORYDNLDQWHUULWRU\-��+XOO��(�%HGQiURYi��'�*UDPEOLFNRYi��-�&iEHO��'�-DQRYLFNi��=�.DGXEFRYi*HRWHFKQLFVDO�+D]DHUGV��/LVDF�	�6]DYLWV�1RVVDQ�HGV�%DONHPD�5RWWHUGDP�����
-RQJ�GH���5�-�������6WURRPEHVWHQGLJKHLG�YDQ�HHQ�JUDVPDW�RS�GH�GLMNYDQ�2RVWHOLMN�)OHYRODQG�:/_'HOIW�+\GUDXOLFV5DSSRUW�5���
-RXVWUD�����+HW�EH]ZLMNHQ�YDQ�GH�GLMNHQ�LQ�IHEUXDUL�����2QGHU]RHN�QDDU�GH�RRU]DNHQ�YDQ�GHGLMNEHVFKDGLJLQJ�WHQ�JHYROJH�YDQ�GH�VWRUPYORHGYDQ���IHEUXDUL������DOVPHGH�FRQFOXVLHV�XLW�GLWRQGHU]RHN�.��-RXVWUD��'H�,QJHQLHXU��������������S�E���E���
.OHLQ�%UHWHOHU������5HVWVWHUNWH�YDQ�GLMNEHNHOGLQJHQ2ULHQWHUHQGH�EXUHDVWXGLH��'HHO�,:/_'HOIW�+\GUDXOLFV��+���
.OH\��YDQ�GHU�5�-���=XLGZHJ��+�-�������3ROGHUV�HQ�GLMNHQ$JRQ�(OVHYLHU.10,�����9HUVODJ�RYHU�GH�VWRUPYORHG�YDQ�������SS��������
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5LMNVZDWHUVWDDW�HQ�KHW�.RQLQNOLMN�1HGHUODQGV0HWHRURORJLVFK�,QVWLWXXW6WDDWVGUXNNHULM�HQ�XLWJHYHUVEHGULMI������
/RRQ�����3LSLQJ(YDOXDWLH�YDQ�GH�IRUPXOH�YDQ�6HOOPHLMHU$IVWXGHHUYHUVODJ�/DXUD�YDQ�/RRQ78�'HOIW��PDDUW�����
3DXO��0���5��+LQNHOPDQQ��5��+HOPLJ��DQG�)�6WDXIIHU��&DOLEUDWLRQ�RI�D�ZDWHU�JDV�IORZ�PRGHO�IRUGLNH�V\VWHPV��&RPSXWDWLRQDO�0HWKRGV�LQ�:DWHU5HVRXUFHV�;,,,��%HQWOH\�HW�DO��HGV����������������
0HHU�YDQ�GHU��-�:��������(URVLHPRGHOOHQ�YRRU�GLMNHQ�ELM�JROIDDQYDO�9HUGHUH�PRGHOOHULQJ�LQ�KHW�NDGHU�YDQ�6SULQW�HQ�KHWSURJUDPPD�3&�5LQJ,QIUDP������
1RRUWZLMN�-�0��YDQ��9URXZHQYHOGHU�$�&�:�0��&DOOH�(�2�)���6OLMNKXLV�.�$�+������3UREDELOLW\�RI�GLNH�IDLOXUH�GXH�WR�XSOLIWLQJ�DQGSLSLQJ,Q�*�,��6FKXsOOHU�DQG�3��.DIND��HGLWRUV��6DIHW\�DQG5HOLDELOLW\��3URFHHGLQJV�RI�(65(/�µ�����7KH�7HQWK(XURSHDQ�&RQIHUHQFH�RQ�6DIHW\�DQG�5HOLDELOLW\�0XQLFK�*DUFKLQJ��*HUPDQ\��������SDJHV������������5RWWHUGDP��%DONHPD������
5LMNVZDWHUVWDDW�����9HUVODJ�RYHU�GHQ�6WRUPYORHG�YDQ�������MDQXDUL����5LMNVZDWHUVWDDW��CV�*UDYHQKDJH�*HEUV�-��	�+��YDQ/DQJHQKX\VHQ��VHSWHPEHU�����
5LMNVZDWHUVWDDW������9HUVODJ�RYHU�GH�VWRUPYORHG�����
5LMNVZDWHUVWDDW�����5HVXOWDWHQ�YDQ�KHW�YRRURHYHURQGHU]RHN�ODQJV�GH=HHXZVFKH�VWURPHQ'LUHNWLH�:DWHUKXLVKRXGLQJ�HQ�:DWHUEHZHJLQJ6WXGLHGLHQVW�9OLVVLQJHQ��0�+��:LOGHURP���1RWD����������
5LMNVZDWHUVWDDW��'::������6FKDGHFDWDORJXV�YRRU�GLMNEHNOHGLQJHQ
6WRXWMHVGLMN��7�3���0HLMHUV��3������

5HVWVWHUNWH�DVIDOW��YHUNHQQLQJ�YDQ�GH�VWDELOLWHLW�YDQJHVFKHXUGH�DVIDOWEHNOHGLQJHQ*HR'HOIW������
7$:�����:DWHU�WHJHQ�GH�GLMN�������'H�WRHVWDQG�YDQ�GHULYLHUGLMNHQ�WLMGHQV�KHW�KRRJZDWHU�YDQ�GHFHPEHU����7HFKQLVFKH�$GYLHVFRPPLVVLH�YRRU�GH:DWHUNHULQJHQ��PDDUW������
7$:�������+DQGUHLNLQJ�&RQVWUXFWLHI�RQWZHUSHQ��%LMODJH����7HFKQLVFKH�$GYLHVFRPPLVVLH�YRRU�GH:DWHUNHULQJHQ��DSULO�����
7$:�����'UXN�RS�GH�GLMNHQ������'H�WRHVWDQG�YDQ�GH�ULYLHUGLMNHQ�WLMGHQV�KHWKRRJZDWHU�YDQ�MDQXDUL���IHEUXDUL�����7HFKQLVFKH�$GYLHVFRPPLVVLH�YRRU�GHZDWHUNHULQJHQ��DXJXVWXV�����
7$:�����7HFKQLVFK�UDSSRUW�HURVLHEHVWHQGLJKHLG�YDQ*UDVODQG�DOV�'LMNEHNOHGLQJ7HFKQLVFKH�$GYLHVFRPPLVVLH�YRRU�GH:DWHUNHULQJHQ��DXJXVWXV������
7$:�����7HFKQLVFK�UDSSRUW�=DQGPHHYRHUHQGH�ZHOOHQ7HFKQLVFKH�$GYLHVFRPPLVVLH�YRRU�GH:DWHUNHULQJHQ��PDDUW������
712�����7KHRULHKDQGOHLGLQJ�3&�5LQJ'HHO�$�0HFKDQLVPH�EHVFKULMYLQJHQ�±��H�&RQFHSW712�UDSSRUW����&21�5������QRYHPEHU�����
712�����������5DSSRUWDJH�YDQ�GH�XLWJHYRHUGH�ZHUN]DDPKHGHQ�LQKHW�NDGHU�YDQ�KHW�635,17�SURMHFW712�UDSSRUW������&21�'<1�5������PHL�����
712������'LVFXVVLHGRFXPHQW�IDDOPHFKDQLVPHQ�3&�5LQJ�GRFXPHQW������&21�'<1�0�����61+�$XJXVWXV������
9LVVHU�����%UHDFK�JURZWK�LQ�VDQG�GLNHV
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3URHIVFKULIW�3�-�9LVVHU,6%1���������������QRYHPEHU�����
9URHJ�GH��-�+�������5HVWVWHUNWH�YDQ�GLMNEHNOHGLQJHQ��JUDQXODLUH�ILOWHUV:/_'HOIW�+\GUDXOLFV��+���
:HLGH�YDQ�GHU�-��6PLWK��*�������8LWVSRHOLQJ�]DQG�GRRU�JHVFKHXUGH�DVIDOWEHNOHGLQJHQ�:/_'HOIW�+\GUDXOLFV�+������9HUVODJ�EXUHDXVWXGLH
:RXWHUV��-������5HVWVWHUNWH�YDQ�GLMNEHNHOHGLQJHQ�6WDELOLWHLW�YDQ�VWHHQ]HWWLQJ�HQ�NOHL�RQGHUODDJ'HHO�,,,��0HHWYHUVODJ�'HOWDJRRWRQGHU]RHN
*HUDDGSOHHJG���]RQGHU�YHUZLM]LQJ
%URHFNH��0��YDQ�GHU���������'H�RHYHU�HQ�GLMNYDODDQ�GH�:LOKHOPLQDSROGHU�RS���DSULO�����3RO\WHFKQLVFK�7LMGVFKULIW�%�%RXZNXQGH��:DWHU�HQZHJHQERXZ���������������DSULO�����SS���������
*'������(URVLHJHYRHOLJKHLG�YDQ�NOHLEHNOHGLQJHQ�YDQ�GLMNHQUDSSRUW��������,*URHQ��.���6FKPHLQN��7�������
+HLGHPLM�������'LMNEHRRUGHOLQJ�ELM�KRRJZDWHU:DDUQHPLQJHQ��EHRRUGHOLQJHQ�HQ�PDDWUHJHOHQ
+XVVDDUWV��0������"(HQ�SUREDELOLVWLVFK�RQWZHUS�YDQ�HHQ�VWHHQ]HWWLQJ$IVWXGHHUUDSSRUW��78�'HOIW
,QIUDP������:DWHUEHZHJLQJ�LQ�GH�JROIRSORRS��HQ�RYHUVODJ]RQHELM�GLMNHQLQ�UHODWLH�WRW�HURVLHEHVWHQGLJKHLG�YDQ�JUDVPDWWHQ/LQGH��4�0��YDQ�GH��������+HW�RQWVWDDQ�YDQ�RHYHU�HQ�GLMNYDOOHQ

27$5����������IHEUXDUL��SS����������
-RKDQVRQ��-�&�3���9DQ�GHQ�+RHN��.�$������9HUEHWHULQJ�WDOXGEHNOHGLQJ�+RXWULEGLMN'LHQVW�:HJ�HQ�:DWHUERXZNXQGH��QRWD�:%$�1������
/LQGH��4�0��YDQ�GH��������+HW�RQWVWDDQ�YDQ�RHYHU�HQ�GLMNYDOOHQ27$5�����������GHFHPEHU��SS����������
0DULV��$�*�������'H�GLMNHQ8LWJHYHULM�'H�%H]LJH�%LM
7$:������*UDVPDW�DOV�GLMNEHNOHGLQJ
9HUKHLM��+�-��0HXOHQ�YDQ�GHU�7�������)DOHQ�EHNOHGLQJHQ�HQ�RQGHUOLJJHQGH�ODJHQ0DUVURXWH�7$:��YHUVFKLOOHQGH�FDVH�VWXGLHV:/_'HOIW�+\GUDXOLFV
9HVL�����&KLQHVH�)LQQLVK�FRRSHUDWLYH�UHVHDUFK�ZRUN�RQ�GDPEUHDN�K\GURG\QDPLFVSDUW�,��,QYHVWLJDWLRQ�UHSRUW�RQ�GDP�VDIHW\�UHVHDUFKLQ�&KLQDSDUW�,,��5HSRUW�RI�K\GUDXOLF�PRGHO�WHVW�RQ�IL[HG�GDPEUHDN�RSHQLQJ9HVL�MD�<PSlULVW|KDOOLWXV+HOVLQNL������
:LOGHURP��+�0���������$DQWHNHQLQJHQ�RYHU�RHYHUHQ�GLMNYDOOHQ�LQ�=HHODQG3RO\WHFKQLVFK�7LMGVFKULIW�%�%RXZNXQGH��:DWHU�HQZHJHQERXZ�������������IHEUXDUL�����SS�����������
:/_'HOIW�+\GUDXOLFV������(URVLHEHVWHQGLJKHLG�YDQ�JUDVODQG�DOV�GLMNEHNOHGLQJ
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� 'LMN�DUFKH�W\SHQ2P�HHQ�LQGUXN�WH�NULMJHQ�YDQ�GH�DDQZH]LJKHLG�YDQ�GH�YHUVFKLOOHQGH�GLMNW\SHQ��GH�UHOHYDQWH�HOHPHQWHQYDQ�HHQ�GLMN��GH�EHODQJULMNVWH�EHODVWLQJHQ�HQ�GXV�GH�EHODQJULMNVWH�IDDOPHFKDQLVPHQ�LQ�1HGHUODQG��LV�LQGLW�KRRIGVWXN��ELMODJH��JHSUREHHUG�HHQ�RYHU]LFKW�YDQ�DUFKHW\SHQ�YDQ�GLMNHQ�LQ�1HGHUODQG�WH�PDNHQ�$OV�NDUDNWHULVWLHNH�JHRPHWULsQ�YDQ�GLMNHQ�EHNHQG�]LMQ��NDQ�HHQ�LQGUXN�ZRUGHQ�YHUNUHJHQ�YDQ�GHUHVWVWHUNWH�YDQ�GLMNHQ�QD�SULPDLU�EH]ZLMNHQ���� $OJHPHHQ2P�]LFK�WHJHQ�KRRJZDWHU�WH�EHVFKHUPHQ�ERXZGHQ�GH�PHQVHQ�DO�YRRU�GH�5RPHLQVH�WLMGJURQGFRQVWUXFWLHV��(HUVW�ZDUHQ�GDW�WHUSHQ�RI�ZLHUGHQ�PDDU�VLQGV�GH�5RPHLQHQ�GLMNHQ��=LM�ERXZGHQZHJHQ�RS�GLMNHQ�RP�]H�RRN�ELM�KRRJZDWHU�EHJDDQEDDU�WH�KRXGHQ��9DQDI�RPVWUHHNV�GH��H�HHXZ�ZRUGHQRRN�GLMNHQ�YRRU�ODQGDDQZLQQLQJSURMHFWHQ�DDQJHOHJG��'H�ULYLHUHQ�ZRUGHQ�WHJHQ�KHW�HLQGH�YDQ�GH���HHHXZ�EHGLMNW��6LQGV�GH�DDQOHJ�KHHIW�LHGHUH�GLMN�]LMQ�HLJHQ�JHVFKLHGHQLV�
'LMNHQ�]LMQ�PHHVWDO�RSJHWURNNHQ�XLW�PDWHULDDO�GDW�WHU�SODDWVH�YRRUKDQGHQ�LV��'DW�EHWHNHQW�GDW�GHULYLHUGLMNHQ�LQ�1HGHUODQG�YRRUQDPHOLMN�NOHLNHUQHQ�KHEEHQ��'H�ULYLHUGLMNHQ�LQ�KHW�]XLGHQ�HQ�RRVWHQYDQ�1HGHUODQG�]LMQ�]DQGLJHU��QRJ�VWHHGV�HHQ�NOHLNHUQ��GDQ�LQ�KHW�ZHVWHQ��9ULMZHO�DOOH�ULYLHUGLMNHQ�LQ1HGHUODQG�]LMQ�EHNOHHG�PHW�JUDV��%HVFKULMYLQJHQ�YDQ�KHW�IDOHQ�YDQ�HHQ�ULYLHUGLMN�HQ�SURHYHQ�RIH[SHULPHQWHQ�EHWUHIW�GDQ�RRN�YULMZHO�DOWLMG�ZDWHUNHULQJHQ�EHNOHHG�PHW�JUDV��0HHUGLMNHQ�NXQQHQ]RZHO�HHQ�NHUQ�YDQ�]DQG�DOV�YDQ�NOHL�KHEEHQ��=HHGLMNHQ�KHEEHQ�RYHU�KHW�DOJHPHHQ�HHQ�NHUQ�YDQ�]DQG�
1DDU�DDQOHLGLQJ�YDQ�HHQ�RYHUVWURPLQJ�ZHUG�HHQ�GLMN�PHHVWDO�]R�YHU]ZDDUG�GDW�RQGHU�GHRPVWDQGLJKHGHQ�GLH�YRRU�GH�GLMNGRRUEUDDN�KDGGHQ�JH]RUJG��GH�YHU]ZDDUGH�GLMN�QLHW�ZHHU�]RX�IDOHQ�'H�GLMN�ZHUG�YHUVWHUNW�DIKDQNHOLMN�YDQ�KHW�RSJHWUHGHQ�PHFKDQLVPH��$DQJHQRPHQ�ZRUGW�GDW�ELM�HHQ�WHODJH�NUXLQ�GH�NUXLQ�ZHUG�YHUKRRJG�HQ�ELM�WH�ZHLQLJ�PDFURVWDELOLWHLW�RI�SLSLQJ�KHW�GLMNSURILHO�YHUEUHHG�(HQ�EHWURXZEDUH�JHVFKLHGVFKULMYLQJ�RYHU�RXGH�GLMNYHU]ZDULQJHQ�LV�HFKWHU�QLHW�EHNHQG��0DWHULDDO�GDWYRRUKDQGHQ�ZDV�ZHUG�JHEUXLNW�YRRU�GH�YHUVWHUNLQJ�
1D�GH�ZDWHUVQRRGUDPS�LQ������ZDDUELM�YHHO�GLMNHQ�]LMQ�GRRUJHEURNHQ�RI�EHVFKDGLJG�GRRU�RYHUVODJ]LMQ�YHHO�JURRWVFKDOLJH�GLMNYHU]ZDULQJHQ�XLWJHYRHUG��9HHODO�LV�GH�NUXLQ�RSJHKRRJG�HQ���RI�KHWELQQHQWDOXG�YHUIODXZG�RP�VFKDGH�GRRU�RYHUVODJ�HQ�RYHUORRS�WH�YHUPLQGHUHQ��'H�YHUVWHUNLQJHQ�ODQJVGH�=HHXZVH�HQ�+ROODQGVH�HLODQGHQ�]LMQ�YHHODO�XLWJHYRHUG�PHW�]DQG�DIJHGHNW�GRRU�HHQ�NOHLODDJ��/DQJVGH�ULYLHUHQ�]LMQ�DOOHHQ�ELQQHQGLMNVH�YHU]ZDULQJHQ�PHW�]DQG�XLWJHYRHUG��%XLWHQGLMNVH�YHU]ZDULQJHQYDQ�ULYLHUGLMNHQ�PHW�]DQG�]LMQ�HHQ�XLW]RQGHULQJ��9RRUDO�ODQJV�GH�ULYLHUHQ�LQ�KHW�EHQHGHQULYLHUHQJHELHGLV�UXLPWH�VFKDDUV��8LWJHNLHQG�RQWZHUSHQ�VSHHOW�KLHU�QRJ�VWHHGV�HHQ�EHODQJULMNH�URO�
9RRU�KHW�EHVFKULMYHQ�YDQ�GH�YHUVFKLOOHQGH�IDDOWUDMHFWHQ�LV�KHW�YDQ�EHODQJ�RP�RQGHUVFKHLG�WH�PDNHQWXVVHQ�GH�YHUVFKLOOHQGH�GLMNW\SHQ��=RDOV�LQ�KRRIGVWXN���LV�RPVFKUHYHQ�EHSDOHQ�YHUVFKLOOHQGHHOHPHQWHQ�HQ�EHODVWLQJVLWXDWLHV�KHW�RSWUHGHQ�YDQ�SULPDLUH�EH]ZLMN��HQ�YHUYROJPHFKDQLVPHQ�
'H�EHODQJULMNVWH�RQGHUYHUGHOLQJ�YDQ�GLMNHQ�LV�GH�YHUGHOLQJ�LQ�]HH���PHHU��HQ�ULYLHUGLMNHQ��,Q�GHYROJHQGH�SDUDJUDIHQ�ZRUGW�RS�GH]H�GLMNHQ�YHUGHU�LQJHJDDQ��1DDVW�HHQ�YHUGHOLQJ�LQ�]HH���PHHU��HQULYLHUGLMNHQ��LV�GH�EHODQJULMNVWH�RQGHUYHUGHOLQJ�GLH�YDDN�ZRUGW�JHPDDNW�GH�YHUGHOLQJ�LQ�]DQG��HQNOHLGLMNHQ��2QGHU�HHQ�]DQGGLMN�ZRUGW�YHUVWDDQ�HHQ�GLMNOLFKDDP�PHW�HHQ�NHUQ�YDQ�]DQG��'H�]DQGNHUQ
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ZRUGW�DIJHGHNW�GRRU�HHQ�EHNOHGLQJ��%LM�HHQ�NOHLGLMN�EHVWDDW�GH�NHUQ�YDQ�GH�GLMN�XLW�NOHL��6RPV�LV�KHW�GHNOHL�DIJHGHNW�PHW�HHQ�VWHHQ]HWWLQJ��0HHVWDO�LV�HFKWHU�RS�GH�NOHLGLMN�HHQ�JUDVPDW�DDQZH]LJ���� 5LYLHUGLMNHQ7��+XLWHPD�VFKULMIW�LQ������
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