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��� $DQOHLGLQJ
,Q�GH�EHVWDDQGH�ZDWHUEHUJLQJ�'H�2QODQGHQ�ZRUGW�PD[LPDDO����PLOMRHQ�P��ZDWHU�JHERUJHQ��+HW�EHWUHIW�HHQ�
PHHEHZHJHQGH�EHUJLQJ��RIWHZHO��DOV�GH�ZDWHUVWDQG�RS�GH�ERH]HP�VWLMJW��ORRSW�KHW�EHUJLQJVJHELHG�DXWRQRRP�
YRO��'H�PDDWUHJHOHQVWXGLH�'URJH�9RHWHQ�WRRQW�DDQ�GDW�KHW�EHQXWWHQ�YDQ�'H�2QODQGHQ�YRRU�JHVWXXUGH�
EHUJLQJ��HHQ�DFWLHYH�KDQGHOLQJ�RP�KHW�JHELHG�RS�HHQ�JHZHQVW�PRPHQW�YRO�WH�ODWHQ�ORSHQ��LQ�FRPELQDWLH�PHW�
HHQ�YHUJURWLQJ�YDQ�GH�EHUJLQJVFDSDFLWHLW�HHQ�]HHU�NRVWHQHIIHFWLHYH�PDDWUHJHO�LV�RP�GH�YHLOLJKHLG�YDQ�KHW�
UHJLRQDOH�ZDWHUV\VWHHP�± GH�ERH]HP�± WH�YHUJURWHQ��+LHUYRRU�PRHWHQ�LQ�LHGHU�JHYDO�GH�EHVWDDQGH�YDVWH�
GUHPSHOV�WXVVHQ�GH�VOHQNHQ�HQ�KHW�/HHNVWHUPHHU�HQ�ELM�GH�:HULQJVHGLMN�ZRUGHQ�YHUYDQJHQ�GRRU�
JHDXWRPDWLVHHUGH�VWXZHQ��'DDUQDDVW�GLHQW�HHQ�ZDWHUNHUHQGH�NDGH�DDQJHOHJG�WH�ZRUGHQ�WXVVHQ�KHW�
EHUJLQJVJHELHG�HQ�KHW�/HHNVWHUPHHU��9RRU�GH�XLWZHUNLQJ�YDQ�GH]H�PDDWUHJHOHQ��DOVPHGH�KHW�YDVWVWHOOHQ�
YDQ�GH�H[DFWH�JHZHQVWH�EHUJLQJVFDSDFLWHLW�HQ�RYHULJH�IODQNHUHQGH�PDDWUHJHOHQ��LV�HHQ�YDULDQWHQVWXGLH�
XLWJHYRHUG��'H]H�UDSSRUWDJH�EHVFKULMIW�GH�UHVXOWDWHQ�YDQ�GH]H�YDULDQWHQVWXGLH�

��� 'RHO
+HW�GRHO�YDQ�GH�VWXGLH�LV�YLHUOHGLJ�

� 0D[LPDOLVHUHQ�YDQ�GH�HIIHFWLYLWHLW�YDQ�GH�EHVWDDQGH�ZDWHUEHUJLQJ�'H�2QODQGHQ��JHOHW�RS�KHW�HIIHFW�RS�GH�
UHJLRQDOH�ZDWHUYHLOLJKHLG�HQ�GH�NRVWHQ�YDQ�PDDWUHJHOHQ�LQ�HQ�URQG�KHW�JHELHG�

� 8LWZHUNHQ�HQ�GLPHQVLRQHUHQ�YDQ�GH�QRRG]DNHOLMNH�PDDWUHJHOHQ�LQ�HQ�URQG�KHW�JHELHG�
� $IVWHPPLQJ�PHW�VWDNHKROGHUV�RYHU�GH]H�PDDWUHJHOHQ�HQ�LQSDVVLQJ�]RYHHO�PRJHOLMN�ELQQHQ�EHVWDDQG�

EHOHLG�
� 8LWZHUNHQ�YDQ�HHQ�EHKHHUSURWRFRO�YRRU�GH�LQ]HW�YDQ�GH�ZDWHUEHUJLQJ�

'LW�OHLGW�WRW�GH�YROJHQGH�UHVXOWDWHQ�

� (HQ��RS�HHQ�PRGHOVWXGLH�JHEDVHHUGH��RQGHUERXZLQJ�YDQ�GH�PHHUZDDUGH�YDQ�JHVWXXUG�EHUJHQ�WRW�HHQ�
KRJHUH�PD[LPDOH�ZDWHUVWDQG�WHQ�WLMGH�YDQ�H[WUHPH�VLWXDWLHV�WHQ�RS]LFKWH�YDQ�GH KXLGLJH�LQ]HW�

� &ULWHULD�RS�EDVLV�ZDDUYDQ�HHQ�YRRUNHXUVYDULDQW�JHNR]HQ�NDQ�ZRUGHQ�
� (HQ�DGYLHV�RI�SURWRFRO�YRRU�KHW�EHKHHU�YDQ�KHW�EHUJLQJVJHELHG�ELM�H[WUHPH�DIYRHUHQ�

��� /HHVZLM]HU
+RRIGVWXN�WZHH�EHVSUHHNW�GH�UHVXOWDWHQ�YDQ�HHQ�LQYHQWDULVDWLHIDVH��ZDDULQ�RQGHUVFKHLG�ZRUGW�JHPDDNW�
WXVVHQ�KHW�K\GURORJLVFK�PRGHO��GH�LQULFKWLQJ�YDQ�GH�KXLGLJH�ZDWHUEHUJLQJ�HQ�GH�UXLPWH�ELQQHQ�KHW�EHVWDDQGH�
EHOHLGVNDGHU��9HUYROJHQV�ZRUGW�LQ�KRRIGVWXN�GULH�WRHJHZHUNW�QDDU�GULH�RQGHUVFKHLGHQGH�YDULDQWHQ�YRRU�
RSWLPDOLVDWLH��GLH�LQ�KRRIGVWXN�YLHU�WHJHQ�HONDDU�DIJHZRJHQ�ZRUGHQ�RS�HIIHFWLYLWHLW��NRVWHQ�HQ�RYHULJH�
HIIHFWHQ��'LW�OHLGW�WRW�HHQ�YRRUVWHO�YRRU�HHQ�YRRUNHXUVDOWHUQDWLHI�HQ�FRQFOXVLHV�HQ�DDQEHYHOLQJHQ�YRRU�
YHUGHUH�XLWZHUNLQJ��KRRIGVWXN�YLMI���(HQ�HHUVWH�YHUVLH�YDQ�KHW�EHKHHUSURWRFRO�LV�WH�YLQGHQ�LQ�ELMODJH�)�
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� ,19(17$5,6$7,(
2P�WH�NRPHQ�WRW�GH�PHHVW��NRVWHQ�HIIHFWLHYH�LQULFKWLQJ�LV�HHQ�YDULDQWHQVWXGLH�XLWJHYRHUG��7HU�YRRUEHUHLGLQJ�
LV�JHNHNHQ�QDDU�GH�NZDOLWHLW�YDQ�KHW�EHVFKLNEDUH�K\GURORJLVFK�PRGHO��GH�LQULFKWLQJ�HQ�NHQPHUNHQ�YDQ�GH�
KXLGLJH�ZDWHUEHUJLQJ�HQ�GH�EHOHLGVUXLPWH�YRRU�RSWLPDOLVDWLH�

��� +\GURORJLVFK�PRGHO
9RRU�HHQ�JRHGH�EHRRUGHOLQJ�LV�KHW�YDQ�EHODQJ�GDW�KHW�K\GURORJLVFK�PRGHO�HHQ�UHGHOLMNH�LQVFKDWWLQJ�JHHIW�YDQ�
GH�WH�YHUZDFKWHQ�ZDWHUVWDQGHQ�HQ�DIYRHUHQ��,Q�KHW�NDGHU�YDQ�GH�PDDWUHJHOHQVWXGLH�'URJH�9RHWHQ������LV�
HHQ�UHJLRQDDO�RSSHUYODNWHZDWHUPRGHO�LQ�62%(.�RQWZLNNHOG�HQ�YHUILMQG��'LW�PRGHO�LV�JHNDOLEUHHUG�RS�H[WUHPH�
DIYRHUJHEHXUWHQLVVHQ�HQ�JHHIW�HHQ�JRHGH�HQ�EHWURXZEDUH�ZHHUJDYH�YDQ�KHW�IXQFWLRQHUHQ�YDQ�GH�)LYHOLQJR�
HQ�(OHFWUDERH]HP��+HW�LV�GDDUPHH�EUXLNEDDU�YRRU�GH]H�VWXGLH�

9RRU�GH�YDULDQWHQVWXGLH�WHQ�EHKRHYH�YDQ�GH�RSWLPDOLVDWLH�YDQ�ZDWHUEHUJLQJ�'H�2QODQGHQ�LV�PHW�QDPH�GH�
PDWH�ZDDULQ�KHW�UHJLRQDOH�PRGHO�HHQ�EHWURXZEDDU�LQ]LFKW�JHHIW�LQ�GH�DIYRHU�YDQXLW�KHW�'UHQWVFK�3ODWHDX�
�WLMGHQV�H[WUHPH�QHHUVODJ��YDQ�EHODQJ��'H]H�DIYRHU�EHSDDOW�QDPHOLMN�GH�YXOOLQJ�YDQ�GH�ZDWHUEHUJLQJ�PHW�
ERYHQVWURRPV�HQ�JHELHGVHLJHQ�ZDWHU��

2P�WH�WRHWVHQ�LQ�KRHYHUUH�GH�DIYRHU�JRHG�YRRUVSHOG�ZRUGW��LV�HHQ�YDOLGDWLH�XLWJHYRHUG�YDQ�GH�ZHUNHOLMN�
RSJHWUHGHQ�KRRJZDWHUJHEHXUWHQLV�YDQ�MDQXDUL�������'LW�LV�GH�HQLJH�UHSUHVHQWDWLHYH�JHEHXUWHQLV��ZDDULQ�GH�
ZDWHUEHUJLQJ�LV�LQJH]HW��(HQ�NDQWWHNHQLQJ�KLHUELM�LV�GDW��DDQJH]LHQ�KHW�EHUJLQJVJHELHG�GHVWLMGV�QRJ�QLHW�
RSJHOHYHUG�ZDV��GH�EHUJLQJ�WLMGHQV�GH]H�SHULRGH�QLHW�YROOHGLJ�LQJH]HW�LV�HQ�RRN�HHQ�GHHO�YDQ�GH�JHSODDWVWH�
PHHWSXQWHQ�GHVWLMGV�QRJ�QLHW�RSHUDWLRQHHO�ZDV�

)LJXXU���HQ���ODWHQ�]LHQ�GDW�GH�JHPRGHOOHHUGH�DIYRHU�RYHU�GH�YRRUPDOLJH�ERYHQVWURRPVH�$OWHYHHUVWXZ�LQ�KHW�
3HL]HUGLHS�WHU�SODDWVH�YDQ�/LHYHUHQ�HQ�%RHUHQODDQVWXZ�LQ�GH�0DWVORRW�WHU�SODDWVH�YDQ�$OWHQD�GH�JHPHWHQ�
DIYRHU�UHGHOLMN�JRHG�EHQDGHUW��,Q�EHLGH�JHYDOOHQ�ZRUGW�GH�DIYRHU�RYHUVFKDW�PHW�PD[LPDDO������'H�PHWLQJ�LV�
VOHFKWV�GHHOV�UHSUHVHQWDWLHI�RPGDW�GH�EHUJLQJ�QLHW�YROOHGLJ�EHQXW�ZHUG�HQ�GH�EHQHGHQVWURRPVH�
ZDWHUVWDQGHQ�GDDUGRRU�UHODWLHI�KRRJ�ZDUHQ��'H�YDOLGDWLH�ZLMVW�QLHW�XLW�RI�KHW�UHJLRQDOH�PRGHO�JHVFKLNW�LV�RP�
GH�ORNDOH�ZDWHUVWDQGHQ�WLMGHQV�HHQ�KRRJZDWHUSHULRGH�WH�UHSURGXFHUHQ��DOV�JHYROJ�YDQ�EHSHUNWH�PHWLQJHQ��
+HW�IHLW�GDW�GH�DIYRHUJHJHYHQV�YDQXLW�ERYHQVWURRPV�JHOHJHQ�JHELHGHQ�UHGHOLMN�JRHG�EHQDGHUG�ZRUGHQ��
PDDNW�GDW�KHW�PRGHO ZHO YROGRHQGH�EHWURXZEDDU�LV�RP�HHQ�LQVFKDWWLQJ�WH�JHYHQ�YDQ�GH�VQHOKHLG�ZDDUPHH�
KHW�EHUJLQJVJHELHG�]LFK�YXOW�

)LJXXU����*HPHWHQ�HQ�EHUHNHQGH�DIYRHU�$OWHYHHUVWXZ�
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)LJXXU����*HPHWHQ�HQ�EHUHNHQGH�DIYRHU�%RHUHQODDQVWXZ�

9RRU�GH]H�VWXGLH�LV�GH�EHWURXZEDDUKHLG�YDQ�KHW�PRGHO�GDDUPHH�YROGRHQGH��0HW�KHW�PRGHO�LV�HHQ�
LQVFKDWWLQJ�JHPDDNW�YDQ�GH�DIYRHUHQ�ELM�H[WUHPH�QHHUVODJ��8LW�GH]H�LQVFKDWWLQJ�YROJW�GDW�GH�ZDWHUEHUJLQJ�ELM�
HHQ�]HHU�H[WUHPH�QHHUVODJJHEHXUWHQLV��KHUKDOLQJVWLMG�WXVVHQ�GH����HQ�����MDDU��YROOHGLJ�JHYXOG�NDQ�ZRUGHQ�
PHW�JHELHGVHLJHQ�ZDWHU��RRN�ELM�HHQ�KRJHUH�PD[LPDOH�YXOOLQJVJUDDG��

��� ,QULFKWLQJ�KXLGLJH�ZDWHUEHUJLQJ
0HW�EHKXOS�YDQ�JHJHYHQV�XLW�GH�OHJJHU�HQ�KHW�EHKHHUUHJLVWHU��EHVWHN�UHYLVLHWHNHQLQJHQ�HQ�PHWLQJHQ�LV�HHQ�
JRHG�EHHOG�JHYRUPG�YDQ�GH�KXLGLJH�LQULFKWLQJ��)LJXXU���WRRQW�GH�JHEUXLNWH�JHJHYHQVEURQQHQ�YRRU�KHW�
ZDWHUV\VWHHP��ZDWHUJDQJHQ��VWXZHQ���DOVPHGH�GH�DDQJHOHJGH�NDGHV�

$DQYXOOHQG�RS�GH�JHWRRQGH�EDVLVJHJHYHQV�]LMQ�GH�DDQJHOHJGH�HQ�DDQZH]LJH�NDGHV�URQGRP�GH�
ZDWHUEHUJLQJ�LQJHPHWHQ��2S�GH]H�PDQLHU�LV�HHQ�JRHG�EHHOG�RQWVWDDQ�YDQ�GH�DFWXHOH�KRRJWH�YDQ�GH�NDGHV�
HQ�GH��WXVVHQ�KHW�PRPHQW�YDQ�DDQOHJ�HQ�QX��RSJHWUHGHQ�]HWWLQJ��)LJXXU���WRRQW�GH�RYHUKRRJWH�YDQ�GH�NDGHV�
WHQ�RS]LFKWH�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�ZDDURS�GH]H�ELM�GH�LQULFKWLQJ�RQWZRUSHQ�]LMQ��������P 1$3���'H�
JURHQH�ZDDUGH�JHHIW�DDQ�GDW�GH�RYHUKRRJWH�YROGRHQGH�LV��!����FP��GXV�KRJHU�GDQ�������P 1$3���'H�
OLFKWJURHQH�NOHXU�JHHIW�DDQ�GDW�GH�RYHUKRRJWH�WRW����FP�WH�ZHLQLJ�LV��WXVVHQ�GH����HQ����FP��RIWHZHO�WXVVHQ�
GH�������HQ�������P 1$3��HQ�GH�RUDQMH�NOHXU�EHWHNHQW�GDW�GH�RYHUKRRJWH�RQYROGRHQGH�LV�������FP��ODJHU�
GDQ�������P 1$3���'XLGHOLMN�WH�]LHQ�]LMQ�GH�VFKHLGLQJ�WXVVHQ�KHW�EHUJLQJVJHELHG�HQ�KHW�/HHNVWHUPHHU��QX�LV�
KLHU�JHHQ�NDGH�QRGLJ�HQ�GDDUPHH�DIZH]LJ��HQ�HQNHOH�ODDJJHOHJHQ�GHOHQ�ODQJV�KHW�3HL]HUGLHS��QX�JHHQ�
NHUHQGH�IXQFWLH��
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)LJXXU����*HEUXLNWH�JHJHYHQVEURQQHQ�YDQ�GH�KXLGLJH�LQULFKWLQJ�

)LJXXU����2YHUKRRJWH�YDQ��WRHNRPVWLJH��NDGHV�URQGRP�GH�ZDWHUEHUJLQJ�ELM�GH�KXLGLJH�PD[LPDOH�ZDWHUVWDQG�YDQ�������P�
1$3�
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��� 5XLPWH�LQ�KHW�EHOHLGVNDGHU
,Q�KHW�YLJHUHQG�SHLOEHVOXLW�HQ�GH�XLWJHYRHUGH�SURMHFW�0(5�]LMQ�GH�HIIHFWHQ�YDQ�GH�KXLGLJH�ZDWHUEHUJLQJ�
EHVFKUHYHQ��,Q�GH�SODQ�0(5�'URJH�9RHWHQ�LV�RS�HHQ�KRRJ�DEVWUDFWLHQLYHDX�JHNHNHQ�QDDU�GH�HIIHFWHQ�YDQ�
GH�YRRUJHQRPHQ�RSWLPDOLVDWLH��2P�WH�YRRUNRPHQ�GDW�SURFHGXUHV�RSQLHXZ�GRRUORSHQ�PRHWHQ�ZRUGHQ��LV�KHW�
GH�ZHQV�RP�PHW�GH�RSWLPDOLVDWLH�ELQQHQ�GH�EHVWDDQGH�EHOHLGVNDGHUV�HQ�DIVSUDNHQ�WH�EOLMYHQ��

:DWHUVFKDS�1RRUGHU]LMOYHVW�KHHIW�DDQJHJHYHQ�GDW�RSWLPDOLVDWLH�ELQQHQ�GH�KXLGLJH�NDGHUV�HQ�DIVSUDNHQ�
PRJHOLMN�LV�PHW�LQDFKWQHPLQJ�YDQ�RQGHUVWDDQGH�YRRUZDDUGHQ�

,Q�GH�XLWZHUNLQJ�YDQ�GH�YDULDQWHQ�GLHQW�GDDURP�PHW�QDPH�JHWRHWVW�WH�ZRUGHQ�RS�KHW�RSWUHGHQ�YDQ�
JURQGZDWHURYHUODVW�ELM�EHERXZLQJ�HQ�RI�YHUQDWWLQJVVFKDGH�RS�DJUDULVFKH�SHUFHOHQ��HQ�GLHQW�DDQ�WH�VOXLWHQ�ELM�
GH�EHVWDDQGH�NDGHUV�WHQ�DDQ]LHQ�YDQ�ZDWHUEHUJLQJ�HQ�QDWXXURQWZLNNHOLQJ�

'H�XLWJHYRHUGH�LQYHQWDULVDWLH�LV�KHW�YHUWUHNSXQW�YRRU�GH�DIZHJLQJ�YDQ�YDULDQWHQ�LQ�KRRIGVWXN���HQ���
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� 9$5,$17(1
,Q�GH�PDDWUHJHOHQVWXGLH�'URJH�9RHWHQ�LV��RS�EDVLV�YDQ�HHQ�DQDO\VH�YDQ�PDDLYHOGKRRJWHV�HQ�HHQ�LQVFKDWWLQJ�
YDQ�GH�RYHUKRRJWH�YDQ�NDGHV��XLWJHJDDQ�YDQ�HHQ�RSWLPDOLVDWLH�YDQ�GH�ZDWHUEHUJLQJ�GRRU�

� +HW�YHUKRJHQ�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG�YDQ�������P�1$3��]RQGHU�'URJH�
9RHWHQ������PDDWUHJHOHQ��QDDU�������P�1$3��PD[LPDOH�ZDWHUVWDQG�LQ�KHW�YDVWJHVWHOGH�
PDDWUHJHOHQSDNNHW�'URJH�9RHWHQ�������

� +HW�YHUYDQJHQ�YDQ�GH�YDVWH�GUHPSHOV�WXVVHQ�GH�VOHQNHQ�HQ�KHW�/HHNVWHUPHHU�HQ�ELM�GH�:HULQJVHGLMN�
GRRU�EHZHHJEDUH�VWXZHQ��GLH�WLMGHQV�KRRJZDWHUJHEHXUWHQLVVHQ�NXQQHQ�ZRUGHQ�JHEUXLNW�RP�PHHU�ZDWHU�
YDVW�WH�KRXGHQ�HQ�YRRUDIJDDQGH�DDQ�GH�KRRJZDWHUJHEHXUWHQLVVHQ�ZRUGHQ�LQJH]HW�RP�]RYHHO�PRJHOLMN�
EHUJLQJVUXLPWH�WH�EHKRXGHQ�

,Q�GH]H�YDULDQWHQVWXGLH�LV�LQ�PHHU�GHWDLO�JHNHNHQ�QDDU�GH�PRJHOLMNKHGHQ�YRRU�RSWLPDOLVDWLH�HQ�LV�JHYDULHHUG�
PHW�

� 'H�PD[LPDOH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG��ZDDUELM�LQ�VWDSSHQ�YDQ����FP�LV�EHRRUGHHOG�ZDW�KHW�
HIIHFW�LV�RS�GH�PDDWJHYHQGH�KRRJZDWHUVWDQGHQ�LQ�GH�ERH]HP�

� 'H�PDQLHU�ZDDURS�GH�EHZHHJEDUH�VWXZHQ�ZRUGHQ�DDQJHVWXXUG�YRRUDIJDDQG�DDQ�HHQ�
KRRJZDWHUJHEHXUWHQLV�

9RRU�GH�EHUHNHQLQJHQ�PHW�KHW�K\GURORJLVFK�PRGHO�]LMQ�GH�YROJHQGH�XLWJDQJVSXQWHQ�JHKDQWHHUG�

� 'H�EHUHNHQLQJHQ�]LMQ�XLWJHYRHUG�YRRU�KHW�]LFKWMDDU�������ZDDUELM�UHNHQLQJ�LV�JHKRXGHQ�PHW�
NOLPDDWYHUDQGHULQJ��WRHQDPH�YDQ�GH�QHHUVODJLQWHQVLWHLW�FRQIRUP�GH�.10,�VFHQDULR¶V�XLW�������HQ�
ERGHPGDOLQJ��������

� $OOH�YDVWJHVWHOGH�PDDWUHJHOHQ�XLW�KHW�PDDWUHJHOHQSDNNHW��SDNNHW�$�&��XLW�GH�'URJH�9RHWHQ�VWXGLH�]LMQ�
JHwPSOHPHQWHHUG�

� 7RHWVLQJ�YLQGW�µYROOHGLJ�VWRFKDVWLVFK¶�SODDWV��G�Z�]��GDW�DOOH�VWRFKDVWHQFRPELQDWLHV�ZRUGHQ�GRRUJHUHNHQG�
HQ�YHUWDDOG�QDDU�KHUKDOLQJVWLMGHQ�YDQ�GH�ZDWHUVWDQGHQ�

��� 0DDWJHYHQGH�ZDWHUVWDQGHQ
0HW�KHW�K\GURORJLVFK�PRGHO�LV�EHUHNHQG�KRH�GH�PDDWJHYHQGH�ZDWHUVWDQG�LQ�GH�ERH]HP�YHUDQGHUW�DOV�JHYROJ�
YDQ�HHQ�EHWHUH�EHQXWWLQJ�YDQ�'H�2QODQGHQ��)LJXXU���WRRQW�KHW�YHUEDQG�WXVVHQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�
GH�ZDWHUEHUJLQJ�HQ�GH�PDDWJHYHQGH�ZDWHUVWDQG��0+:��LQ�GH�ERH]HP��KHUKDOLQJVWLMG�YDQ�����MDDU��

)LJXXU����0D[LPDOH�ZDWHUVWDQG�LQ�'H�2QODQGHQ�HQ�PDDWJHYHQGH�ZDWHUVWDQG�LQ�KHW�:HVWHUNZDUWLHU�
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'H�ODDWVWH�LQ]LFKWHQ�LQ�QHHUVODJVWDWLVWLHN��.10,��������HQ UHHGV�RSJHWUHGHQ�NOLPDDWYHUDQGHULQJ�ODWHQ�]LHQ�
GDW�GH�PDDWJHYHQGH�ERH]HPZDWHUVWDQG�]RQGHU�HHQ�RSWLPDOLVDWLH�YDQ�'H�2QODQGHQ��PDDU�LQFOXVLHI�RYHULJH�
'URJH�9RHWHQ������PDDWUHJHOHQ��VWLMJW�WRW�������P�1$3�LQ�KHW�:HVWHUNZDUWLHU��*HOHW�RS�GH�RSVWXZLQJ�WXVVHQ�
GH�ERH]HP�HQ�KHW�ZDWHUEHUJLQJVJHELHG��EHWHNHQW�GLW�GDW�GH�PD[LPDOH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG�SHU�
GHILQLWLH�VWLMJW�ERYHQ�KHW�YDVWJHVWHOGH�KXLGLJH�PD[LPXP�WRW�HHQ�KRRJWH�YDQ�������P�1$3��'H�KXLGLJH�
PD[LPDOH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG�YDQ�������P�1$3�ZRUGW�GDDUPHH�LQ�KHW�]LFKWMDDU������SHU�
GHILQLWLH�RYHUVFKUHGHQ�ELM�HHQ�QHHUVODJJHEHXUWHQLV�PHW�HHQ�IUHTXHQWLH�YDQ�HHQV�LQ�GH�����MDDU��

,Q�GH�YDULDQWHQ�PHW�HHQ�PD[LPDOH�WRHJHVWDQH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�KRJHU�GDQ�������P�1$3�QHHPW�
GH�PDDWJHYHQGH ZDWHUVWDQG�LQ�KHW�:HVWHUNZDUWLHU�OLQHDLU�DI��,Q�GH�PD[LPDOH�YDULDQW��PD[LPDOH�ZDWHUVWDQG�LQ�
GH�EHUJLQJ�YDQ������P�1$3��GDOHQ�GH�0+:¶V�RS�GH�ERH]HP�PHW�PHHU�GDQ����FP��'H�YRRUVSHOGH�DDQYRHU�
YDQXLW�ERYHQVWURRPVH�JHELHGHQ�LV�YROGRHQGH�JURRW�RP�KHW�EHUJLQJVJHELHG�YROOHGLJ�WH�YXOOHQ�HQ�GDDUPHH�
HHQ�OLQHDLU�WRHQHPHQG�SRVLWLHI�HIIHFW�WH�KHEEHQ�RS�GH�PDDWJHYHQGH�ZDWHUVWDQGHQ�LQ�GH�ERH]HP�

,Q�GH�YHUGHUH�XLWZHUNLQJ�LV�GDDURP�JHNR]HQ�YRRU�GULH�YDULDQWHQ�LQ�YXOOLQJVJUDDG��QDPHOLMN�WRW�HHQ�PD[LPDOH�
ZDWHUVWDQG�YDQ���P�1$3�������P�1$3�HQ������P�1$3�

��� 6WXULQJ�YDQ�GH�NXQVWZHUNHQ
2P�]RYHHO�PRJHOLMN�EHUJLQJVFDSDFLWHLW�WH�EHZDUHQ�YRRU�VLWXDWLHV�ZDDULQ�GLW�HFKW�QRGLJ�LV��LV�KHW�YHUVWDQGLJ�GH�
ZDWHUEHUJLQJ�WH�VWXUHQ�ELM�H[WUHPH�DIYRHUJHEHXUWHQLVVHQ��'LW�EHWHNHQW�GDW��ZDQQHHU�KHW QRGLJ�LV�YRRU�GH�
ZDWHUYHLOLJKHLG��]RYHHO�PRJHOLMN�ZDWHU�ZRUGW�YDVWJHKRXGHQ�LQ�KHW�ZDWHUEHUJLQJVJHELHG�GRRU�GH�NOHSKRRJWH�
YDQ�GH�VWXZ�WH�YHUKRJHQ��,Q�GH�DDQORRS�QDDU�HHQ�GHUJHOLMNH�SHULRGH�LV�KHW�VOLP�MXLVW�]RYHHO�PRJHOLMN�UXLPWH�
YRRU�EHUJLQJ�WH�EHKRXGHQ��9RRU�GH]H�VWXULQJ�YDQ�EHZHHJEDUH�VWXZHQ�YRRUDIJDDQG�DDQ�HHQ�
KRRJZDWHUJHEHXUWHQLV�EHVWDDQ�WZHH�RSWLHV��QDPHOLMN�

D� +HW�YHUODJHQ�YDQ�GH�NUXLQKRRJWH�YDQ�GH�EHZHHJEDUH�GUHPSHOV�WRW�RQGHU�KHW�VWUHHISHLO�LQ�GH�
ZDWHUEHUJLQJ��]RGDW�GH�DIYRHUFDSDFLWHLW�YDQXLW�GH�ZDWHUEHUJLQJ�QDDU�GH�ERH]HP�WRHQHHPW��'H�
ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�ZRUGW�GDDUPHH�JHOLMN�DDQ�GH�EHQHGHQVWURRPVH�ERH]HPZDWHUVWDQG�LQ�KHW�
/HHNVWHUPHHU�

E� +HW�UHJXOHUHQ�YDQ�GH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG�ELM�HHQ�QDGHUHQGH�H[WUHPH�QHHUVODJJHEHXUWHQLV�
RS�HHQ�YRRUDI�JHGHILQLHHUG�KRRJ�QLYHDX�YDQ����FHQWLPHWHU�ERYHQ�KHW�VWUHHISHLO�LQ�GH�ZDWHUEHUJLQJ��������
P�1$3�LQ�GH�6OHQNHQ�HQ�������P�1$3�LQ�KHW�JHELHG�YDQ�1DWXXUPRQXPHQWHQ���0HW�GH]H�VWXULQJ�RS�HHQ�
YDVW�SHLO�QHHPW�GH�DIYRHU��RYHU�HHQ�NRUWH�SHULRGH��WRH�]RGDW�YRRUDIJDDQGH�DDQ�GH�GDDGZHUNHOLMNH�
DIYRHUSLHN�LQ�KHW�ERH]HPV\VWHHP�GH�EHUJLQJVUXLPWH�LQ�'H�2QODQGHQ�]RYHHO�PRJHOLMN�EHVFKLNEDDU�EOLMIW�

9RRU�EHLGH�YDULDQWHQ�JHOGW�QDGUXNNHOLMN�GDW�GH�VWXULQJ�DOOHHQ�WRHJHSDVW�ZRUGW�LQGLHQ�HHQ�FDODPLWHLW�RS�GH�
ERH]HP�YHUZDFKW ZRUGW��2P�WH�EHRRUGHOHQ�RI�GLW�DDQ�GH�RUGH�LV��ZRUGW�JHNHNHQ�QDDU�GH�YHUZDFKWH�
ERH]HPZDWHUVWDQG�HQ�KHW�YHUZDFKWH�QHHUVODJYROXPH�GH�NRPHQGH�GDJHQ��'H�LQ]HWIUHTXHQWLH�YDQ�GH�
EHZHHJEDUH�NOHSSHQ�WHQ�EHKRHYH�YDQ�GH�ZDWHUYHLOLJKHLG�LV�NOHLQHU�GDQ�HHQV�LQ�GH����MDDU��)LJXXU���WRRQW�KHW�
YHUVFKLO�LQ�PDDWJHYHQGH�ERH]HPZDWHUVWDQGHQ�YDQ�EHLGH�VWXULQJVRSWLHV�
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)LJXXU����(IIHFW�YDQ�DDQVWXULQJ�EHZHHJEDUH�GUHPSHOV�RS�GH�HIIHFWLYLWHLW�

%LM�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ������P�1$3�RI�ODJHU�LQ�GH�ZDWHUEHUJLQJ��OHLGW�RSWLH�$�WRW���FP�ODJHUH�
ZDWHUVWDQGHQ�RS�GH�ERH]HP�LQ�KHW�:HVWHUNZDUWLHU��%LM�HHQ�KRJHUH�YXOOLQJVJUDDG�QHHPW�KHW�YHUVFKLO�WRH�WRW���
FP��2SWLH�$�KHHIW�HFKWHU�WZHH�QDGHOHQ��QDPHOLMN�

� 2P�GH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�WH�YHUODJHQ�WRW�RQGHU�KHW�VWUHHISHLO��ERH]HPZDWHUVWDQG��PRHW�
HHUGHU�LQJHJUHSHQ�ZRUGHQ�GDQ�ELM�VWXULQJVRSWLH�%��'LW�YHUJURRW�GH�IUHTXHQWLH�ZDDUPHH�DFWLHI�JHVWXXUG�
ZRUGW�LQ�KHW�ZDWHUV\VWHHP�HQ�GDDUPHH�RRN�GH�NDQV�GDW�GH�YRRUVSHOGH�JHEHXUWHQLV�PLQGHU�H[WUHHP�LV�
GDQ�YHUZDFKW��,Q�HHQ�GHUJHOLMNH�VLWXDWLH�ZRUGW�WHQ�RQUHFKWH�JHDQWLFLSHHUG�PHW�GH�EHZHHJEDUH�NOHSSHQ��
*HOHW�RS�GH�QDWXXUOLMNH�G\QDPLHN�LQ�KHW�JHELHG�KHHIW�KHW�GH�YRRUNHXU�]R�PLQ�PRJHOLMN�WH�VWXUHQ�HQ�LV�GH]H�
RSWLH�GDDURP�PLQGHU�DDQWUHNNHOLMN�

� 'RRUGDW�GH�ERH]HPZDWHUVWDQG�LQ�GH�DDQORRS�QDDU�HHQ�H[WUHHP�KRRJ�ZDWHU�VWHUNHU�VWLMJW�GDQ�GH�
ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ��YLQGW�PRJHOLMN�WHUXJVWURPLQJ�SODDWV�YDQXLW�GH�ERH]HP�QDDU�GH�
ZDWHUEHUJLQJ��'LW�LV�JHELHGVYUHHPG�ZDWHU�HQ�YRRU�GH�ZDWHUNZDOLWHLW�HQ�QDWXXU�RQJHZHQVW�

+HW�JHULQJH�YHUVFKLO�LQ�HIIHFWLYLWHLW�WXVVHQ�GH�EHLGH�RSWLHV��LQ�FRPELQDWLH�PHW�GH�JHQRHPGH�QDGHOHQ�YDQ�RSWLH�
$��PDDNW�GDW�LQ�GH�DIZHJLQJ�YDQ�YDULDQWHQ�DOOHHQ�RSWLH�%�LV�EHVFKRXZG��'H�VSHOUHJHOV�YRRU�VWXULQJ�]LMQ�RS�
KRRIGOLMQHQ�XLWJHZHUNW�LQ�HHQ�EHKHHUSURWRFRO�LQ�ELMODJH�)�
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� $):(*,1*
,Q�KRRIGVWXN�GULH�]LMQ�GULH�YDULDQWHQ�JHGHILQLHHUG��QDPHOLMN

�� +HW�YHUKRJHQ�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�WRW���P�1$3�
�� +HW�YHUKRJHQ�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�WRW������P�1$3�
�� +HW�YHUKRJHQ�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�WRW������P�1$3�

'H�YDULDQWHQ�YRRU�GH�RSWLPDOLVDWLH�YHUVFKLOOHQ�LQ�HIIHFWLYLWHLW��NRVWHQ�HQ�HIIHFWHQ�RS�GH�RPJHYLQJ��'LW�
KRRIGVWXN�EHVSUHHNW�DFKWHUHHQYROJHQV�GH�SRVLWLHYH�ELMGUDJH�DDQ�GH�ZDWHUYHLOLJKHLG�YDQ�GH�HOHFWUDERH]HP�
�GRRU�HHQ�YHUODJLQJ�YDQ�GH�PDDWJHYHQGH�ZDWHUVWDQGHQ���GH�NRVWHQ�YDQ�EHQRGLJGH�PDDWUHJHOHQ�HQ�GH�
HIIHFWHQ�RS�RYHULJH�DVSHFWHQ�

��� %LMGUDJH�DDQ�GH�ZDWHUYHLOLJKHLG
+HW�SULPDLUH�GRHO�YDQ�KHW�YHUJURWHQ�YDQ�GH�EHUJLQJVFDSDFLWHLW�YDQ�'H�2QODQGHQ�LV�KHW�YHUODJHQ�YDQ�GH�
ERH]HPZDWHUVWDQGHQ�LQ�GH�(OHFWUDERH]HP��$OV�JHYROJ�YDQ�GH�YHUODJLQJ�GDDOW�GH�RSJDYH�WHQ�DDQ]LHQ�YDQ�KHW�
YHUKRJHQ�YDQ�UHJLRQDOH�NHULQJHQ�VXEVWDQWLHHO�

7DEHO���YDW�GH�HIIHFWHQ�RS�GH�ZDWHUYHLOLJKHLG�WHQ�RS]LFKWH�YDQ�GH�KXLGLJH�LQULFKWLQJ�VDPHQ��ZDDUELM�
RQGHUVFKHLG�JHPDDNW�ZRUGW�WXVVHQ�

� 'H�WRHQDPH�YDQ�KHW�YROXPH�ZDWHUEHUJLQJ�WHQ�RS]LFKWH�YDQ�GH�KXLGLJH�LQULFKWLQJ�HQ�VWXULQJ�
� +HW�PD[LPDOH�ZDWHUVWDQGVYHUODJHQG�HIIHFW�RS�GH�PDDWJHYHQGH�ZDWHUVWDQGHQ��0+:��KHUKDOLQJVWLMG�YDQ�

����MDDU��RS�GH�(OHFWUDERH]HP��:HVWHUNZDUWLHU��
� 'H�YHUPLQGHULQJ�YDQ�GH�RSJDYH�WHQ�DDQ]LHQ�YDQ�KHW�YHUKRJHQ�YDQ�UHJLRQDOH�NHULQJHQ��=RQGHU�

RSWLPDOLVDWLH�YDQ�'H�2QODQGHQ�GLHQW�FD�����NP�DDQ�UHJLRQDOH�NHULQJHQ�LQ�GH��H VFKLO�YDQ�GH�
(OHFWUDERH]HP�YHUKRRJG�WH�ZRUGHQ�

7DEHO����6DPHQYDWWLQJ�ELMGUDJH�ZDWHUYHLOLJKHLG�WHQ�RS]LFKWH�YDQ�GH�KXLGLJH�LQULFKWLQJ�

%LMGUDJH 9DULDQW���P�1$3 9DULDQW������P�1$3 9DULDQW������P�1$3

7RWDDO�H[WUD�YROXPH�DDQ�ZDWHUEHUJLQJ��LQ�
PLOMRHQ�P��ZDWHU��

���� ���� ����

9HUODJLQJ�YDQ�GH�PDDWJHYHQGH�ERH]HP�
ZDWHUVWDQG�QDELM�:HVWHUNZDUWLHU��FP�

� �� ��

9HUPLQGHULQJ�YDQ�GH�RSJDYH�YRRU�
UHJLRQDOH�NHULQJHQ�LQ�GH��H VFKLO�YDQ�GH�
(OHFWUDERH]HP�W�R�Y��GH�KXLGLJH�LQULFKWLQJ�
�NP�NHULQJ�GLH�YHUKRRJG�GLHQW�WH�ZRUGHQ�

�WXVVHQ�KDNHQ�GH�UHVWHUHQGH�RSJDYH�LQ�
NP�

������ ������ ������

��� 0DDWUHJHOHQ�HQ�NRVWHQ
2P�GH�YDULDQWHQ�WH�UHDOLVHUHQ��]LMQ�PDDWUHJHOHQ�QRRG]DNHOLMN��'H]H�SDUDJUDDI�EHVFKULMIW�GH�DDUG�HQ�RPYDQJ�
YDQ�GH�PDDWUHJHOHQ�YRRU�GH�GULH�YDULDQWHQ��,Q�GH]H�SDUDJUDDI�PDNHQ�ZLM�RQGHUVFKHLG�WXVVHQ�

� +HW�YHUKRJHQ�YDQ�NDGHV�URQGRP�KHW�ZDWHUEHUJLQJVJHELHG�
� :DWHUV\VWHHPPDDWUHJHOHQ�HQ�VSHFLILHN�GH�ZDWHUVWDQGVUHJXOHUHQGH�NXQVWZHUNHQ��LQ�GLW�JHYDO�VWXZHQ��

����� :DWHUV\VWHHPPDDWUHJHOHQ�
,Q�GH�KXLGLJH�VLWXDWLH�EHZHHJW�GH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG PHH�PHW�GH�ERH]HPZDWHUVWDQG�RS�KHW�
/HHNVWHUPHHU��ZDDUELM�GH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�ELM�H[WUHPH�DIYRHU�WRW����FP�KRJHU�LV��'LW�NRPW�GRRU�
RSVWXZLQJ�RYHU�HHQ�EUHGH�YDVWH�GUHPSHO��2P�PHHU�ZDWHU�WH�EHUJHQ�PRHW�KHW�JHELHG�DIJHVORWHQ�NXQQHQ�
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ZRUGHQ�RS�HHQ�KRJHU�QLYHDX��'DDUYRRU�GLHQHQ�GH�YDVWH�GUHPSHOV�LQ�]RZHO�GH�1RRUGHOLMNH�DOV�GH�=XLGHOLMNH�
VOHQN�HQ�GH�GUHPSHO�ELM�GH�:HULQJVHGLMN�WH�ZRUGHQ�YHUYDQJHQ�GRRU�EHZHHJEDUH�NOHSSHQ��%LM�KRJHUH�
ZDWHUVWDQGHQ�GLHQW�RRN�GH�EHVWDDQGH�NDQWHOVWXZ�YDQ�GH�³'RROKRIVWXZ´�YHUYDQJHQ�WH�ZRUGHQ��7DEHO���
EHVFKULMIW�ZHONH�PDDWUHJHOHQ�QRGLJ�]LMQ�LQ�GH�GULH�YDULDQWHQ�

7DEHO����:DWHUV\VWHHPPDDWUHJHOHQ�YRRU�GH�GULH�YDULDQWHQ��¥ �DDQSDVVLQJ�LV�QRGLJ�;  �DDQSDVVLQJ�LV�QLHW�QRGLJ��

2EMHFW 9DULDQW���P�1$3 9DULDQW������P�1$3 9DULDQW������P�1$3

%HZHHJEDUH�VWXZ�1RRUGHOLMNH�6OHQN��EUHHGWH���P� ¥ ¥ ¥

%HZHHJEDUH�VWXZ�=XLGHOLMNH�6OHQN��EUHHGWH���P� ¥ ¥ ¥

%HZHHJEDUH�VWXZ�:HULQJVHGLMN��EUHHGWH���P� ¥ ¥ ¥

$DQSDVVHQ�'RROKRIVWXZ ; ¥ ¥

(HQ�RQGHUERXZLQJ�YDQ�GH�GLPHQVLHV�YDQ�GH�VWXZHQ�LV�RSJHQRPHQ�LQ�ELMODJH�&��9RRU�GH�EUHHGWH�YDQ�GH�
EHZHHJEDUH�NOHSSHQ�LV�PHW�QDPH�GH�VWXULQJ�YRRUDI�HQ�GH�OHGLJLQJVWLMG�YDQ�GH�EHUJLQJ�EHSDOHQG��'LW�LV�
YDVWJHOHJG�LQ�HHQ�EHKHHUSURWRFRO��ELMODJH�)��

����� 9HUKRJHQ�YDQ�NDGHV
1DDVW�ZDWHUV\VWHHPPDDWUHJHOHQ�PRHW�RRN�GH�NHUHQGH�IXQFWLH�YDQ�KHW�EHUJLQJVJHELHG�DDQJHSDVW�ZRUGHQ�WRW�
KHW�QLYHDX�GDW�KRRUW�ELM�LHGHUH�YDULDQW��'LW�EHWHNHQW�GDW�

� (HQ�QLHXZH�ZDWHUNHUHQGH�NDGH�GLHQW�DDQJHOHJG�WH�ZRUGHQ�WXVVHQ�GH�ZDWHUEHUJLQJ�HQ�KHW�/HHNVWHUPHHU�
�OHQJWH���NP��

� $DQZH]LJH�NDGHV�URQGRP�KHW�JHELHG�GLHQHQ�YHUKRRJG�WH�ZRUGHQ�WRW�KHW�MXLVWH�QLYHDX��LQGLHQ�
QRRG]DNHOLMN�XLWHUDDUG��DIKDQNHOLMN�YDQ�GH�YDULDQW��

'DDUELM�LV�XLWJHJDDQ�YDQ�GH�YROJHQGH�XLWJDQJVSXQWHQ�

� 'H�NDGHV�URQGRP�GH�ZDWHUEHUJLQJ�GLHQHQ�HHQ�ZDDNKRRJWH�WH�KHEEHQ�YDQ����FP�ELM�GH�PD[LPDOH�
ZDWHUVWDQG��'H]H�ZDDNKRRJWH�LV�LQFOXVLHI�RQ]HNHUKHLG��ZLQGRS]HW�VFKHHIVWDQG�HQ�JROIORRS�

� .DGHV�PHW�HHQ�WHNRUW�DDQ�KRRJWH�NOHLQHU�GDQ����FP�KRHYHQ�QLHW�WH�ZRUGHQ�DDQJHSDVW��
� 'H�LQVSDQQLQJ�YRRU�KHW�RSKRJHQ�YDQ�GH�NDGHV�LV�DIKDQNHOLMN�YDQ�KHW�KRRJWHWHNRUW��2P�GH]H�GLIIHUHQWLDWLH�

PHH�WH�QHPHQ�LQ�GH�PDDWUHJHOHQ��LV�RQGHUVFKHLG�JHPDDNW�WXVVHQ�YHUVFKLOOHQGH�NODVVHQ�YDQ�
KRRJWHWHNRUW��%LMODJH�(�WRRQW�GH�SULQFLSHSURILHOHQ�GLH�KRUHQ�ELM�GLW�KRRJWHWHNRUW�

7DEHO���ODDW�GH�DIVWDQG�]LHQ�ZDDURYHU�NDGHV�RSJHKRRJG�GLHQHQ�WH�ZRUGHQ��RQGHUYHUGHHOG�LQ�YLHU�NODVVHQ��
'H�QLHXZH�NDGH�WXVVHQ�GH�ZDWHUEHUJLQJ�HQ�KHW�/HHNVWHUPHHU�LV�RQGHUGHHO�YDQ�GH�JHSUHVHQWHHUGH�
DIVWDQGHQ�

7DEHO����$IVWDQG�NDGHV��LQ�PHWHUV��URQG�KHW�ZDWHUEHUJLQJVJHELHG�PHW�HHQ�KRRJWHWHNRUW�ELM�GH�GULH�YDULDQWHQ�

.DGHV�WH�ODDJ��DIVWDQG�LQ�
PHWHUV�

9DULDQW���P�1$3 9DULDQW������P�1$3 9DULDQW������P�1$3

$IVWDQG�NDGHV�������FP�WH�ODDJ� ����� ����� �����

$IVWDQG�NDGHV�������FP�WH�ODDJ ����� ����� ������

$IVWDQG�NDGHV�������FP�WH�ODDJ ��� ����� �����

$IVWDQG�NDGHV�!���FP�WH�ODDJ ��� �����

7RWDOH�DIVWDQG�NDGHV�WH�ODDJ ����� ������ ������

� &RQIRUP�EHOHLGVXLWJDQJVSXQWHQ�KRRJWHWRHWVLQJ�UHJLRQDOH�NHULQJHQ�1RRUGHU]LMOYHVW��]RDOV�RRN�WRHJHSDVW�LQ�GH�
PDDWUHJHOHQVWXGLH�'URJH�9RHWHQ������
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)LJXUHQ������HQ���WRQHQ�GH�OLJJLQJ�YDQ�GH]H�NDGHV�

)LJXXU����$DQ�WH�SDVVHQ�NDGHV�ELM�GH�YDULDQW�PHW�HHQ�ZDWHUVWDQG�WRW���P�1$3�

)LJXXU����$DQ�WH�SDVVHQ�NDGHV�ELM�GH�YDULDQW�PHW�HHQ�ZDWHUVWDQG�WRW������P�1$3�
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)LJXXU����$DQ�WH�SDVVHQ�NDGHV�ELM GH�YDULDQW�PHW�HHQ�ZDWHUVWDQG�WRW������P�1$3�

����� .RVWHQ
0HW�EHKXOS�YDQ�HHQ�66.�UDPLQJ��PRGHO�&52:��]LMQ�GH�NRVWHQ�YDQ�GH�PDDWUHJHOHQ�SHU�YDULDQW�
JHFDOFXOHHUG��(HQ�YROOHGLJ�RYHU]LFKW�YDQ�DOOH�NRVWHQSRVWHQ�HQ�XLWJDQJVSXQWHQ�LV�WH�YLQGHQ�ELM�ELMODJH�%���,Q�
GH�UDPLQJ�]LMQ�GH�YROJHQGH��JDQJEDUH�HQ�FXPXODWLHYH��WRHVODJHQ�JHKDQWHHUG�

� 1DGHU�WH�GHWDLOOHUHQ�ERXZNRVWHQ�����
� (HQPDOLJH�GLUHFWH�ERXZNRVWHQ����
� 8LWYRHULQJV� HQ�DOJHPHQH�RSVODJNRVWHQ����
� $OJHPHQH�NRVWHQ����
� :LQVW����
� 5LVLFR����
� 1LHW�EHQRHPG�REMHFWULVLFR�ERXZNRVWHQ�����
� %WZ�����

7DEHO���WRRQW�GH�WRWDOH�ERXZNRVWHQ�SHU�YDULDQW��'H�PDDWUHJHOHQ�SHU�YDULDQW�HQ�HHQ�VSHFLILFDWLH YDQ�GH�
NRVWHQ�]LMQ�RSJHQRPHQ�LQ�ELMODJH�$�HQ�%ð�

7DEHO����7RWDOH�ERXZNRVWHQ�SHU�YDULDQW��DIJHURQG�RS�¼����������

,QYHVWHULQJVNRVWHQ 9DULDQW���P�1$3 9DULDQW������P�1$3 9DULDQW������P�1$3

:DWHUV\VWHHPPDDWUHJHOHQ��VWXZHQ� ¼���������� ¼���������� ¼����������

9HUKRJHQ�NDGHV�URQGRP�'H�2QODQGHQ ¼���������� ¼���������� ¼�����������

7RWDDO ¼���������� ¼���������� ¼�����������

7DEHO���ODDW�]LHQ�GDW�GH�LQYHVWHULQJVNRVWHQ�YRRU�KHW�DDQSDVVHQ�YDQ�GH�VWXZHQ�YRRU�DOOH�YDULDQWHQ�PLQ�RI�
PHHU�JHOLMN�]LMQ��%LM�HHQ�ZDWHUVWDQG�KRJHU�GDQ���P�1$3�GLHQW�DDQYXOOHQG�GH�'RROKRIVWXZ�WH�ZRUGHQ�
DDQJHSDVW��+HW�RQGHUVFKHLG�LQ�GH�YDULDQWHQ�]LW�PHW�QDPH�LQ�GH�RSJDYH�YRRU�KHW�YHUKRJHQ�YDQ�GH�NDGHV�
URQGRP�KHW�EHUJLQJVJHELHG�

� ,Q�ELMODJH�%�]LMQ�EHGUDJHQ�RSJHQRPHQ�H[FOXVLHI�EWZ��,Q�GH�WDEHOOHQ HQ�WHNVW�]LMQ�GH�EHGUDJHQ LQFOXVLHI�EWZ�
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��� 'RHOPDWLJKHLG
2S�EDVLV�YDQ�GH�NRVWHQ�HQ�GH�HIIHFWLYLWHLW�YDQ�GH�GULH�YDULDQWHQ�LV�HHQ�NRVWHQHIIHFWLYLWHLW�EHUHNHQG�DOV�PDDW�
YRRU�GH�GRHOPDWLJKHLG��'H�NRVWHQHIIHFWLYLWHLW�LV�XLWJHGUXNW�RS�GULH�PDQLHUHQ��QDPHOLMN�

� 'H�WRWDOH�ERXZNRVWHQ��RI�LQYHVWHULQJ��LQ�YHUKRXGLQJ�WRW�KHW�H[WUD�YROXPH�ZDWHUEHUJLQJ�
� 'H�LQYHVWHULQJ�LQ�YHUKRXGLQJ�WRW�KHW�DDQWDO�FP�YHUODJLQJ�YDQ�GH�PDDWJHYHQGH�ZDWHUVWDQG�RS�GH�ERH]HP�
� 'H�PDWH�ZDDULQ�GH�LQYHVWHULQJ�OHLGW�WRW�HHQ�QHWWR�YHUPLQGHULQJ�YDQ�GH�WRWDOH�RSJDYH��'DDUPHH�ZRUGW�

EHGRHOG LQ�KRHYHUUH�GH�WRWDOH�NRVWHQ�YRRU�KHW�UHDOLVHUHQ�YDQ�KHW�JHZHQVWH�YHLOLJKHLGVQLYHDX�LQ�GH�
(OHFWUDERH]HP�DIQHPHQ��(HQ�UHNHQYRRUEHHOG�LV�RSJHQRPHQ�LQ�YRHWQRRW���

7DEHO���WRRQW�GH�GRHOPDWLJKHLG�YDQ�GH�GULH�RQGHU]RFKWH�YDULDQWHQ�

7DEHO����'RHOPDWLJKHLG��RI�NRVWHQHIIHFWLYLWHLW��YDULDQWHQ�YRRU�]LFKWMDDU������

2EMHFW 9DULDQW���P�1$3 9DULDQW������P�1$3 9DULDQW������P�1$3

(XUR¶V�SHU�P��ZDWHUEHUJLQJ� ¼����� ¼����� ¼�����

(XUR¶V�SHU�FP�YHUODJLQJ�0+:��DIJHURQG�
RS������HXUR�

¼�������� ¼�������� ¼��������

1HWWR�YHUPLQGHULQJ�YDQ�GH�WRWDOH�RSJDYH ¼����������� ¼����������� ¼�����������

8LW�GH�YHUJHOLMNLQJ�YDQ�GH�GRHOPDWLJKHLG�YDQ�GH�YDULDQWHQ�YROJW�GDW�

� 'H�UHODWLHYH�LQYHVWHULQJVNRVWHQ�YDQ�KHW�YROXPH�H[WUD�ZDWHUEHUJLQJ�WRHQHPHQ�PHW�HHQ�WRHQHPHQGH�
PD[LPDOH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ��'H�YDULDQWHQ�PHW�HHQ�RQWZHUSZDWHUVWDQG�YDQ���P�1$3�
HQ�������P�1$3�]LMQ�YHUJHOLMNEDDU��ELM�HHQ�YXOOLQJ�WRW������P�1$3�QHPHQ�GH�NRVWHQ�SHU�P�¶V�WRH�

� 'H�LQYHVWHULQJ�SHU�FP�YHUODJLQJ�YDQ�GH�ERH]HPZDWHUVWDQG�KHW�PHHVW�GRHOPDWLJ�LV�ELM�GH�YDULDQW�]RDOV�
JHKDQWHHUG�LQ�GH�PDDWUHJHOHQVWXGLH�'URJH�9RHWHQ�������PHW�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ������P�1$3�

� 'H�QHWWR�YHUPLQGHULQJ�YDQ�GH�WRWDOH�RSJDYH�YRRU�GH�UHJLRQDOH�YHLOLJKHLG�YDQ�GH�(OHFWUDERH]HP�KHW�
JURRWVW�LV�LQ�GH�YDULDQW�PHW�HHQ�RQWZHUSZDWHUVWDQG�YDQ������P�1$3�

��� (IIHFWHQ�RS�GH�RPJHYLQJ
1DDVW�HHQ�HIIHFW�RS�GH�ZDWHUYHLOLJKHLG�HQ�GH�PDWH�ZDDULQ�GLW�GRHOPDWLJ��RI�NRVWHQHIIHFWLHI��LV��KHHIW�GH�
DDQJHSDVWH�LQULFKWLQJ�HQ�VWXULQJ�HHQ�HIIHFW�RS�GH�RPJHYLQJ��7DEHO���EHVFKULMIW�GH�HIIHFWHQ�GLH�]LMQ�
EHVFKRXZG�LQ�GH]H�VWXGLH�HQ�JHHIW�DDQ�RI�]H�RQGHUVFKHLGHQG�]LMQ�YRRU�GH�YDULDQWHQ�

7DEHO����2PJHYLQJVHIIHFWHQ�

2PJHYLQJVHIIHFW 2QGHUVFKHLGHQ"

/DQGERXZ -D $OV�JHYROJ�YDQ�KRJHUH�ZDWHUVWDQGHQ�ORSHQ�HHQV�LQ�GH�����MDDU�HQNHOH�ERYHQVWURRPV�
JHOHJHQ�ODQGERXZJURQGHQ�RQGHU�ZDWHU��+HW�DDQWDO�SHUFHOHQ�HQ�GH�RPYDQJ�YDQ�GH�
WRWDOH�LQXQGDWLH�YHUVFKLOW�SHU�YDULDQW�

1DWXXU � 9RRU�QDWXXU�LV�HHQ�ORVVH�HFRORJLVFKH�EHRRUGHOLQJ�XLWJHYRHUG�GRRU�$OWHQEXUJ�HQ�
:\EHQJD�

9LVSDVVHHUEDDUKHLG 1HH ,Q�DOOH�YDULDQWHQ�ZRUGW KHW�ZDWHUV\VWHHP�YLVSDVVHHUEDDU�JHPDDNW��2RN�LV�LQ�DOOH�
YDULDQWHQ�JHHQ�YLVSDVVDJH�PRJHOLMN�WXVVHQ�KHW�EHUJLQJVJHELHG�HQ�GH�(OHFWUDERH]HP�
ELM�H[WUHPH�DIYRHUHQ�

� 5HNHQYRRUEHHOG�YRRU�GH�QHWWR�YHUPLQGHULQJ�YDQ�GH�WRWDOH�RSJDYH��%LM�GH�YDULDQW�ZDDULQ�GH�EHUJLQJ�EHQXW�ZRUGW�WRW�HHQ�
PD[LPDOH�ZDWHUVWDQG�YDQ������P 1$3�KRHIW����NP�PLQGHU�UHJLRQDOH�NHULQJ�RSJHKRRJG�WH�ZRUGHQ�LQ�GH�(OHFWUDERH]HP�
�WDEHO�����'H�NRVWHQ�KLHUYDQ�ZRUGHQ�JHVFKDW�RS�¼���������HXUR�SHU�NP �NHQJHWDO�'URJH�9RHWHQ��������RIWHZHO����
PLOMRHQ�HXUR��*HOHW�RS�GH�WRWDOH�ERXZNRVWHQ�YRRU�GH]H�YDULDQW��WDEHO����¼������������LV�GH�QHWWR�YHUPLQGHULQJ�YDQ�GH�
RSJDYH����PLOMRHQ�PLQXV�¼�����������LV�¼�����������
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2PJHYLQJVHIIHFW 2QGHUVFKHLGHQ"

9HUQDWWLQJ�HQ�
JURQGZDWHURYHUODVW

1HH +RHZHO�GH�YDULDQWHQ�YHUVFKLOOHQ�LQ�RSSHUYODNWHZDWHUVWDQG�ELM�HHQ�H[WUHHP�QDWWH�
VLWXDWLH��LV�GH]H�RS�GDW�PRPHQW�QLHW�EHSDOHQG�YRRU�DDQJUHQ]HQGH�
JURQGZDWHUVWDQGHQ��'H�DDQOLJJHQGH�JURQGHQ�]LMQ�YHU]DGLJG�GRRU�UHJHQYDO�HQ�KHW�
EHUJLQJVJHELHG�LV�LQJHULFKW�RP�YROGRHQGH�VQHO�OHHJ�WH�NXQQHQ�ORSHQ�QD�HHQ�
KRRJZDWHUSHULRGH�

9HUGURJLQJ 1HH ,Q�DOOH�YDULDQWHQ�RQWVWDDW�HHQ�NOHLQ�SRVLWLHI�HIIHFW�RS�GH�YHUGURJLQJ��RPGDW�PHW�GH�
EHZHHJEDUH�NOHSSHQ�RRN�LQ�GURJH�SHULRGHV��DFWLHI��ZDWHU�NDQ�ZRUGHQ�JHFRQVHUYHHUG�

%HVFKLNEDDUKHLG�
LQIUDVWUXFWXXU

-D (HQ�DDQWDO�ZHJHQ�GRRU�KHW�JHELHG�LV�VOHFKW�WRHJDQNHOLMN�ELM�H[WUHHP�KRJH�
ZDWHUVWDQGHQ��'LW�YHUVFKLOW�SHU�YDULDQW�

'XXU]DDPKHLG 1HH 'H�LQULFKWLQJ�YDQ�DOOH�YDULDQWHQ�LV�HYHQ�GXXU]DDP��%HDUJXPHQWHHUG�NDQ�ZRUGHQ�GDW�
PHW�HHQ�JURWHUH�EHUJLQJVFDSDFLWHLW�HYHQWXHHO�JHZDFKW�NDQ�ZRUGHQ�PHW�KHW�XLWPDOHQ�
YDQ�ZDWHU�QDDU�KHW�/DXZHUVPHHU�WRW�VSXLHQ�PRJHOLMN�LV��'LW�HIIHFW�LV�HFKWHU�PDUJLQDDO��
JHOHW�RS�GH�IUHTXHQWLH�YDQ�LQ]HW�

(QHUJLH 1HH 'H�DXWRPDWLVFKH�VWXZHQ�YHUEUXLNHQ�QDJHQRHJ�JHHQ�HQHUJLH�RPGDW�]H�ELM�UHJXOLHU�
ZDWHUEHKHHU�QLHW�RSHUDWLRQHHO�]LMQ��:HOOLFKW�OLJJHQ�HU�NDQVHQ�RP�HQHUJLH�RS�WH�
ZHNNHQ��'H]H�]LMQ�HFKWHU�LQ�DOOH�YDULDQWHQ�JHOLMN�

,Q]HW�:DWHUZROI 1HH 9DQXLW�GH�EHKHHUGHUV�ZRUGW�DDQJHJHYHQ�GDW�JHPDDO�GH�:DWHUZROI�ELM�ODJH�DIYRHUHQ�
�HQ�ZDWHUVWDQGHQ��VRPV�RQYROGRHQGH�DDQYRHU�KHHIW�YDQXLW�ERYHQVWURRPVH�JHELHGHQ�
RP�HIIHFWLHI�HQ�FRQWLQX�WH�NXQQHQ�SRPSHQ��'H�RSWLPDOLVDWLH�YDQ�KHW�EHUJLQJVJHELHG�
KHHIW�KLHU�JHHQ LQYORHG�RS��RPGDW�GH]H�DOOHHQ�LQJH]HW�ZRUGW�ELM�H[WUHPH�
JHEHXUWHQLVVHQ �KHUKDOLQJVWLMG�NOHLQHU�GDQ����MDDU��ZDDULQ�GH�PD[LPDOH�JHPDDO�
FDSDFLWHLW�JHGXUHQGH�HHQ�ODQJHUH�SHULRGH�RQWRHUHLNHQG�LV��HQ�PD[LPDDO�GUDDLW��

%HKHHU�HQ�RQGHUKRXG 1HH 'H�EHZHHJEDUH�NOHSVWXZHQ�YUDJHQ�DQGHU�RQGHUKRXG�GDQ�GH�KXLGLJH�LQULFKWLQJ��PDDU�
GLW�LV�LQ�DOOH�YDULDQWHQ�JHOLMN��2RN�GLHQW�LQ�DOOH�YDULDQWHQ�HHQ�H[WUD�NDGH�WXVVHQ�KHW�
/HHNVWHUPHHU�HQ�GH�VOHQNHQ�ZRUGHQ�EHKHHUG��(U�LV�RS�GLW�PRPHQW�JHHQ�DDQZLM]LQJ�
GDW�GH�NHX]H�YRRU�HHQ�YDQ�GH�YDULDQWHQ�EHSDOHQG�LV�YRRU�KHW�PRJHOLMN�WRHNHQQHQ�YDQ�
GH�VWDWXV�³UHJLRQDOH ZDWHUNHULQJ´�DDQ�GH�NDGHV�URQGRP�KHW�EHUJLQJVJHELHG�

/DQGVFKDS -D +HW�YHUKRJHQ�YDQ�GH�RPOLJJHQGH�NDGHV�KHHIW�PRJHOLMN�ORNDDO�LQYORHG�RS�]LFKWOLMQHQ��

8LWYRHULQJVRYHUODVW -D 'H�DIVWDQG�ZDDURYHU��HQ�GH�ORFDWLHV�ZDDURS��NDGHV�YHUKRRJG�GLHQHQ�WH�ZRUGHQ��
EHSDDOW�GH�PDWH�YDQ�RYHUODVW�WLMGHQV�GH�XLWYRHULQJVIDVH�

)DVHULQJ (YW� 'H�WRWDOH�RSJDYH�YRRU�KHW�YHUKRJHQ�YDQ�NDGHV�URQGRP�KHW�EHUJLQJVJHELHG�NDQ�
OHLGHQ�WRW�HHQ�ODQJHUH�XLWYRHULQJVSHULRGH��'H�HFRORJLVFKH�EHRRUGHOLQJ�JHHIW�
KDQGYDWWHQ�YRRU�ZHONH�ZHUN]DDPKHGHQ�LQ�ZHONH�SHULRGH�NXQQHQ�ZRUGHQ�XLWJHYRHUG��
PDDU�GLW�GLHQW�QRJ�GHHOV�DIJHVWHPG�WH�ZRUGHQ�PHW�EHYRHJG�JH]DJ�

6FKHHSYDDUW 1HH +HW�XLWYRHUHQ�YDQ�ZDWHUVWDQGVYHUODJHQGH�PDDWUHJHOHQ�OHLGW�QLHW�WRW�HHQ�YHUDQGHULQJ
YDQ�GH�SHULRGH�ZDDULQ�KHW�9DQ�6WDUFNHQERUJKNDQDDO RQEHYDDUEDDU�LV��ELM�KRRJ�
ZDWHU���'H�FDSDFLWHLW�YDQ�GH�XLWZDWHULQJVJHPDOHQ�HQ�VSXLZHUNHQ�LV�EHSDOHQG�KLHUYRRU�
HQ�YHUDQGHUW�QLHW�

:DWHUNZDOLWHLW 1HH (U�ZRUGW�DOOHHQ�JHELHGVHLJHQ�ZDWHU�YDVWJHKRXGHQ��9DQ�HYHQWXHOH�YHUGHUH�
YHUVSUHLGLQJ�YDQ�RYHUVWRUWZDWHU�LV�JHHQ�VSUDNH��JHOHW�RS�GH ]HHU�JHULQJH�DDQGDFKW�
KLHUYDQ�LQ�KHW�WRWDOH�EHUJLQJVYROXPH�

5HFUHDWLH 1HH 9RHWSDGHQ�HQ�ILHWVSDGHQ�NRPHQ�EHSHUNW�RQGHU�ZDWHU��'LW�SDVW�ELM�GH�IXQFWLH�
ZDWHUEHUJLQJ�

0HHNRSSHONDQVHQ 1HH *HOHW�RS�GH�DDUG�HQ�RPYDQJ�YDQ�GH�ZHUN]DDPKHGHQ�EHVWDDQ�JHHQ�VSHFLILHNH�
PHHNRSSHONDQVHQ

'H�RQGHUVFKHLGHQGH�FULWHULD�]LMQ�QDGHU�XLWJHZHUNW�WRW�HHQ�VFRUH�SHU�YDULDQW�
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(IIHFWHQ�RS�ODQGERXZ
$OV�JHYROJ�YDQ�GH�KRJHUH�ZDWHUVWDQGHQ�LQ�KHW�ZDWHUEHUJLQJVJHELHG�LQXQGHHUW�HHQV�LQ�GH�����MDDU�HHQ�JURWHU�
DUHDDO�DDQ�ODQGERXZJURQG��+HW�RSSHUYODN�ZDDUYRRU�GLW�JHOGW�EOLMIW�ELM�GH�YDULDQW�PHW�HHQ�PD[LPDOH�
ZDWHUVWDQG�YDQ���P�1$3�PLQ�RI�PHHU JHOLMN��]LH�ELMODJH�(��HQ�QHHPW�PHW�HHQ�KRJHUH�PD[LPDOH�ZDWHUVWDQG�LQ�
GH�ZDWHUEHUJLQJ�WRH��2PGDW�KHW�RYHUJURWH�GHHO�YDQ�GH�ODQGERXZJURQGHQ�EHPDOHQ�HQ�RI�EHJUHQVG�ZRUGW�
GRRU�NDGHV��LV�KHW�WRWDOH�HIIHFW�RS�ERYHQVWURRPVH�HQ�DDQOLJJHQGH�JHELHGHQ�UHODWLHI�NOHLQ��9RRU�SHUFHOHQ�
ZDDU�GDDGZHUNHOLMN�LQXQGDWLH�RSWUHHGW�DOV�JHYROJ�YDQ�KHW�DFWLHI�VWXUHQ�YDQ�KHW�ZDWHUEHUJLQJVJHELHG�NDQ�
DDQVSUDDN�JHGDDQ�ZRUGHQ�RS�GH�1DGHHOFRPSHQVDWLHUHJHOLQJ�YDQ�KHW�ZDWHUVFKDS��*HOHW�RS KHW�IHLW�GDW�KHW�
ZDWHUEHUJLQJVJHELHG�XLWVOXLWHQG�LQJH]HW�ZRUGW�WLMGHQV�KHW�VWRUPVHL]RHQ��]DO�GH�RYHUODVW�ZDDUVFKLMQOLMN�EHSHUNW�
EOLMYHQ�WRW�VWUXFWXXUVFKDGH�RI�GHUYLQJ�YDQ�GH�RSEUHQJVW�YDQ�ZLQWHUJHZDVVHQ��KHW�PHUHQGHHO�YDQ�GH�SROGHU�
EHWUHIW�JUDVODQG��

(IIHFWHQ�RS�QDWXXU
2P�GH�EHRRUGHOHQ�LQ�KRHYHUUH�GH�WRHQHPHQGH�YXOOLQJVJUDDG�HQ�LQULFKWLQJVZHUN]DDPKHGHQ�HHQ�QHJDWLHI�
HIIHFW�KHEEHQ�RS�DDQZH]LJH�QDWXXUZDDUGHQ�LV�ORV�YDQ�GH]H�VWXGLH�HHQ�HFRORJLVFKH�EHRRUGHOLQJ�XLWJHYRHUG�
�$OWHQEXUJ�HQ�:\EHQJD���������'H�FRQFOXVLHV�YDQ�GLW�UDSSRUW�ZRUGHQ�EHVSURNHQ�PHW�QDWXXUEHKHHUGHUV�HQ�
EHYRHJG�JH]DJ�

(IIHFWHQ�RS�LQIUDVWUXFWXXU
'RRU�KHW�ZDWHUEHUJLQJVJHELHG�ORRSW�HHQ�DDQWDO�ZHJHQ��7DEHO���WRRQW�GH�KRRJWHOLJJLQJ�YDQ�GH]H�ZHJHQ��
]RDOV�YROJW�XLW�RQWZHUS� HQ�UHYLVLHWHNHQLQJ�YDQ�GH�DDQOHJ�YDQ�KHW�KXLGLJH�EHUJLQJVJHELHG��,Q�JHHQ�YDQ�GH�
YDULDQWHQ�VWLMJW�GH�PD[LPDOH�ZDWHUVWDQG�WRW�ERYHQ�KHW�QLYHDX�YDQ�GH�ZHJHQ��'RRU�JROIZHUNLQJ�HQ�HYHQWXHOH�
ZLQGRS]HW�LV�KHW�DDQQHPHOLMN�GDW�LQ�DOOH�YDULDQWHQ�GH�ZHJHQ�DIJHVORWHQ�ZRUGHQ�YRRU�KHW�SXEOLHN��'LW�SDVW�ELM�
GH�IXQFWLH�YDQ�ZDWHUEHUJLQJ��%LM�HHQ�ZDWHUVWDQG�YDQ������P�1$3�LV�KHW�DDQQHPHOLMN��HQ�ELM������P�1$3�
QDJHQRHJ�]HNHU��GDW�KHW�RYHUJURWH�GHHO�YDQ�GH�ZHJHQ�QLHW�PHHU�EHULMGEDDU�LV�YRRU�KXOSGLHQVWHQ��'H]H�
YDULDQWHQ�ZRUGHQ�GDDURP�EHRRUGHHOG�DOV�QHJDWLHI�

7DEHO����+RRJWH�ZHJHQ LQ�EHUJLQJVJHELHG�FRQIRUP�RQWZHUS�HQ�UHYLVLHWHNHQLQJHQ�

:HJ +RRJWH��P�1$3���HLQGKRRJWH�QD�]HWWLQJ�

:HULQJVHGLMN ����

=DQGGLMN ����

'UHQWVHGLMN ����

1RRUGGLMN ����

+RRLZHJ ����

(IIHFWHQ�RS�ODQGVFKDS
+HW�YHUKRJHQ�YDQ�NDGHV�KHHIW�LQYORHG�RS�KHW�ODQGVFKDS��'H�YHUKRJLQJ�LV�HFKWHU�EHSHUNW��RYHUZHJHQG�NOHLQHU�
GDQ�HHQ�KDOYH�PHWHU���JHOHW�RS�GH�DO�DDQZH]LJH�JUDGLsQWHQ��:HO�LV�KHW�LQ�GH�YDULDQW�PHW�HHQ�PD[LPDOH�
ZDWHUVWDQG�YDQ������P�1$3�QRRG]DNHOLMN�RP�NDGHV�WH�YHUKRJHQ�ODQJV�GH�ZLMN�(HOGHUZROGH��'LW�EHSHUNWGH�
]LFKWOLMQHQ��'H]H�YDULDQW�VFRRUW�GDDURP�QHJDWLHI�

8LWYRHULQJVRYHUODVW
+HW�YHUKRJHQ�YDQ�NDGHV�HQ�KHW�WUHIIHQ�YDQ�ZDWHUV\VWHHPPDDWUHJHOHQ�YHUJW�HHQ�JURRW�DDQWDO�
WUDQVSRUWEHZHJLQJHQ��=HNHU�LQ�GH�YDULDQWHQ�PHW�HHQ�ZDWHUVWDQG�YDQ������P�1$3�HQ������P�1$3�PRHW�RS�
YHUVFKLOOHQGH�DDQWDO�ORFDWLHV�JURQG�DDQJHYRHUG�RI�YHUZHUNW�ZRUGHQ��'LW�OHLGW�WRW�RYHUODVW��JHOXLGVRYHUODVW��
ZHJDIVOXLWLQJHQ��HQ�HHQ�ULVLFR�RS�JHYDDUOLMNH�YHUNHHUVLWXDWLHV��$OOH�YDULDQWHQ�VFRUHQ�GDDURP�QHJDWLHI�HQ�GH�
YDULDQWHQ������P�1$3�HQ������P�1$3�]HHU�QHJDWLHI�
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��� 6DPHQYDWWLQJ�PXOWLFULWHULD�DQDO\VH
7DEHO�� YDW�GH�UHVXOWDWHQ�YDQ�GH�DIZHJLQJ�YDQ�GH�YDULDQWHQ�VDPHQ��'DDUELM�LV�RQGHUVFKHLG�JHPDDNW�WXVVHQ�
GH�NRVWHQHIIHFWLYLWHLW�HQ�GH�HIIHFWHQ�YDQ�GH�YDULDQWHQ�RS�GH�RQGHUVFKHLGHQGH�FULWHULD�LQ�SDUDJUDDI�����

7DEHO����6DPHQYDWWLQJ�DIZHJLQJ�YDULDQWHQ�

&ULWHULXP 9DULDQW���P�1$3 9DULDQW������P�1$3 9DULDQW������P�1$3

9HUODJLQJ�PDDWJHYHQGH�
ZDWHUVWDQG�RS�GH�ERH]HP

��FP ���FP ���FP

7RWDOH�LQYHVWHULQJVNRVWHQ�
LQFO��EWZ

¼���������� ¼���������� ¼�����������

1HWWR�SRVLWLHI�HIIHFW�RS�
RSJDYH�ZDWHUYHLOLJKHLG�

¼���������� ¼���������� ¼����������

2QGHUVFKHLGHQGH�FULWHULD

/DQGERXZ R R R

%HVFKLNEDDUKHLG�
LQIUDVWUXFWXXU

R � ��

/DQGVFKDS R R �

8LWYRHULQJVRYHUODVW � �� ��

����]HHU�SRVLWLHI������SRVLWLHI�� R��QHXWUDDO�RI�QLHW�VLJQLILFDQW���� �QHJDWLHI����� �]HHU�QHJDWLHI�

8LW�WDEHO���YROJHQ�RQGHUVWDDQGH�FRQFOXVLHV�

� (HQ�YHUKRJLQJ�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG�WRW���P�1$3�KHHIW�HHQ�EHSHUNW�QHWWR�
SRVLWLHI�HIIHFW�RS�GH�RSJDYH�LQ�KHW�NDGHU�YDQ�GH�ZDWHUYHLOLJKHLG��'DDUELM�LV�KHW�HIIHFW�RS�GH�RPJHYLQJ��PHW�
XLW]RQGHULQJ�YDQ�RYHUODVW�WLMGHQV�GH�XLWYRHULQJ��]HHU�EHSHUNW�

� (HQ�YHUKRJLQJ�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�KHW�EHUJLQJVJHELHG�WRW������P�1$3�KHHIW�KHW�JURRWVWH�
SRVLWLHYH�HIIHFW�RS�GH�RSJDYH�LQ�KHW�NDGHU�YDQ�GH�ZDWHUYHLOLJKHLG��,Q�GH]H�YDULDQW�ZRUGW�HHQ�
NRVWHQUHGXFWLH�LQJHVFKDW�YDQ�¼������������� WHQ�RS]LFKWH�YDQ�KHW�YHUKRJHQ�YDQ�UHJLRQDOH�NHULQJHQ�LQ�GH�
(OHFWUDERH]HP��DOV�GH�EHUJLQJ�QLHW�JHRSWLPDOLVHHUG�ZRUGW���2PGDW�GH�UXLPWHOLMNH�LQJUHHS�JURWHU�LV��
RQWVWDDQ�QHJDWLHYH�HIIHFWHQ�YRRU�GH�EHVFKLNEDDUKHLG�YDQ�LQOLJJHQGH�LQIUDVWUXFWXXU�ELM�KHW�YROOHGLJ�
EHQXWWHQ�YDQ�GH�ZDWHUEHUJLQJ��2RN�RQVWDDW�PHHU�RYHUODVW�WLMGHQV�GH�XLWYRHULQJ�

� 'H�YDULDQW�ZDDULQ�GH�ZDWHUEHUJLQJ�ZRUGW�EHQXW�WRW�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ������P�1$3�KHHIW�YHHO�
KRJHUH�LQYHVWHULQJVNRVWHQ�GDQ�EHLGH�RYHULJH�YDULDQWHQ��2PGDW�GH]H�H[WUD�NRVWHQ�QLHW�RSZHJHQ�WHJHQ�GH�
EHVSDULQJ�RS�UHJLRQDOH�NHULQJHQ�HOGHUV�LQ�GH�(OHFWUDERH]HP��LV�KHW�QHWWR�SRVLWLHI�HIIHFW�NOHLQHU��
%RYHQGLHQ�ZRUGHQ�JURWHUH�QHJDWLHYH�HIIHFWHQ�RS�GH�RPJHYLQJ�YHUZDFKW�

��� 9RRUNHXUVDOWHUQDWLHI
+HW�YHUKRJHQ�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�LQ�GH�ZDWHUEHUJLQJ�'H�2QODQGHQ�KHHIW�LQ�DOOH�JHYDOOHQ�HHQ�
SRVLWLHI�HIIHFW�RS�GH�ZDWHUYHLOLJKHLG�HQ�LV�NRVWHQHIIHFWLHI��*HOHW�RS�ERYHQVWDDQGH�DIZHJLQJ�YDQ�GH�YDULDQWHQ��
DGYLVHUHQ�ZLM�GH�YHUGHUH�XLWZHUNLQJ�YDQ�GH�YDULDQW�PHW�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ������P�1$3��'H]H�
YDULDQW�LV�KHW�PHHVW�NRVWHQHIIHFWLHI�HQ�JHOLMN�DDQ�KHW�JHNR]HQ�XLWJDQJVSXQW�LQ�GH�PDDWUHJHOHQVWXGLH�'URJH�
9RHWHQ�������'H�HIIHFWHQ�RS KHW�JHELHG�YDQ�QDWXXU��GH�EHVFKLNEDDUKHLG�YDQ�LQIUDVWUXFWXXU�HQ RYHUODVW�
WLMGHQV�GH XLWYRHULQJ�GLHQHQ�LQ�KHW�RQWZHUS�]RYHHO�PRJHOLMN�EHSHUNW�WH�ZRUGHQ�
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� &21&/86,(
,Q�GH�PDDWUHJHOHQVWXGLH�'URJH�9RHWHQ������LV�YRRUJHVWHOG�GH�ZDWHUEHUJLQJ�'H�2QODQGHQ�WH�RSWLPDOLVHUHQ�
GRRU�HHQ�YHUJURWLQJ�YDQ�GH�PD[LPDOH�EHUJLQJVFDSDFLWHLW��2P�GLW�WH�EHUHLNHQ�QHHPW�GH�PD[LPDOH�ZDWHUVWDQG�
LQ�KHW�JHELHG�HHQV�LQ�GH�����MDDU�WRH�WRW�ERYHQ�GH�KXLGLJH�RQWZHUSZDWHUVWDQG�YDQ�������P�1$3��,Q�HHQ�
YDULDQWHQVWXGLH�LV�EHRRUGHHOG�LQ�KRHYHUUH GH�YRRUJHVWHOGH�WRHQDPH�YDQ�GH�PD[LPDOH�ZDWHUVWDQG�WRW������P�
1$3�HQ�WZHH�DQGHUH�YDULDQWHQ��PD[LPDOH�ZDWHUVWDQGHQ�YDQ���P�1$3�HQ������P�1$3��NRVWHQHIIHFWLHI�]LMQ�
HQ�ZHONH�HIIHFWHQ�GLW�KHHIW�RS�GH�RPJHYLQJ�

2P�GH�YHUJURWLQJ�YDQ�GH�EHUJLQJVFDSDFLWHLW�WH�EHZHUNVWHOOLJHQ�]LMQ�LQULFKWLQJVPDDWUHJHOHQ�QRRG]DNHOLMN��+HW�
JDDW�GDDUELM�RP�

� +HW�YHUYDQJHQ�YDQ�GULH�YDVWH�GUHPSHOV��WZHH�RS�GH�RYHUJDQJ�YDQ�GH�VOHQNHQ�QDDU�KHW�/HHNVWHUPHHU�HQ�
ppQ�ELM�GH�:HULQJVHGLMN��GRRU�VWXZHQ�PHW�HHQ�UHJHOEDUH�NOHS��'H]H�ZDWHUV\VWHHPPDDWUHJHOHQ�]LMQ�YRRU�
DOOH�YDULDQWHQ�QRRG]DNHOLMN�

� +HW�YHUKRJHQ�YDQ�NDGHV�URQGRP�GH�ZDWHUEHUJLQJ�WRW�HHQ�YHLOLJ�QLYHDX�HQ�GH�DDQOHJ�YDQ�HHQ�QLHXZH�
NDGH�ODQJV�KHW�/HHNVWHUPHHU��'H�PDWH�ZDDULQ�GLW�QRRG]DNHOLMN�LV�HQ�GH�WRWDOH�RPYDQJ�YDQ�GH�
ZHUN]DDPKHGHQ�YHUVFKLOW�SHU�YDULDQW�

9DQ�GH�GULH�YDULDQWHQ�]LMQ�GH�LQYHVWHULQJVNRVWHQ�XLWJHZHUNW�HQ�GH�RPJHYLQJVHIIHFWHQ�JHVFRRUG�DDQ�GH�KDQG�
YDQ����FULWHULD��%RYHQGLHQ�LV�EHSDDOG�LQ�KRHYHUUH�GH�RSWLPDOLVDWLH�OHLGW�WRW�HHQ�PHHU�NRVWHQHIIHFWLHYH�
LQYXOOLQJ�YDQ�GH�WRWDOH�RSJDYH YRRU�GH�ZDWHUYHLOLJKHLG�LQ�GH�(OHFWUDERH]HP��'H�YDULDQWHQVWXGLH�ZLMVW XLW�GDW�

� $OOH�EHRRUGHHOGH�YDULDQWHQ�YRRU�KHW�YHUJURWHQ�YDQ�GH�EHUJLQJVFDSDFLWHLW�]LMQ�NRVWHQHIIHFWLHI��'H�
YHUZDFKWH�EHVSDULQJ�RS�KHW�YHUKRJHQ�YDQ�UHJLRQDOH�NHULQJHQ�LQ�GH�(OHFWUDERH]HP�LV�KRJHU�GDQ�GH�
EHQRGLJGH�LQYHVWHULQJVNRVWHQ��(U�LV�HHQ�QHWWR�YHUPLQGHULQJ�YDQ�GH�WRWDOH�RSJDYH�YRRU�GH�UHJLRQDOH�
YHLOLJKHLG�LQ�GH�(OHFWUDERH]HP�

� 'H�JHRSWLPDOLVHHUGH�ZDWHUEHUJLQJ�ZRUGW�]HHU�ODDJIUHTXHQW�LQJH]HW��'H�YHUZDFKWLQJ�LV�GDW�QLHW�YDNHU�GDQ�
HHQV�SHU����MDDU�DFWLHI�JHVWXXUG�ZRUGW�HQ�QLHW�YDNHU�GDQ�HHQV�SHU����MDDU�GH�KXLGLJH�PD[LPDOH�
ZDWHUVWDQG�YDQ�������P 1$3�ZRUGW�RYHUVFKUHGHQ��RQJHDFKW�GH�WH�NLH]HQ�YRRUNHXUVYDULDQW���'LW�PDDNW�GDW�
KHW�UHJXOLHUH�ZDWHUEHKHHU�QLHW�RI�QDXZHOLMNV�YHUDQGHUW�DOV�JHYROJ�YDQ�GH�RSWLPDOLVDWLH��9DQ�GH����
RYHUZRJHQ�FULWHULD�LV�KHW�RYHUJURWH�GHHO�GDDUPHH�QLHW�RQGHUVFKHLGHQG�YRRU�GH�NHX]H�YRRU�HHQ�
YRRUNHXUVYDULDQW��

� 'H�YDULDQW�PHW�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ���P 1$3�KHHIW�]HHU�EHSHUNWH�HIIHFWHQ�RS�GH�RPJHYLQJ��
(FKWHU�]LMQ�PHW�GH]H�YDULDQW�DDQYXOOHQGH�PDDWUHJHOHQ��LQ�GH�YRUP�YDQ�KHW�YHUKRJHQ�YDQ�UHJLRQDOH�
NHULQJHQ��QRGLJ�RPGDW�GH�PDDWJHYHQGH�ZDWHUVWDQGHQ�LQ�GH�(OHFWUDERH]HP�KRJHU�]LMQ�GDQ�YDVWJHVWHOG�LQ�
'URJH�9RHWHQ�������'LW�PDDNW�GDW�GH]H�YDULDQW�GH�PLQVW�NRVWHQHIIHFWLHYH�LV�

� 'H�YDULDQW�XLW�GH�PDDWUHJHOHQVWXGLH�'URJH�9RHWHQ�������PHW�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ������P 1$3�
LV�KHW�PHHVW�NRVWHQHIIHFWLHI��'H�NRVWHQ�YDQ�HHQ�GHUJHOLMNH�RSWLPDOLVDWLH�YDQ�GH�ZDWHUEHUJLQJ�OLJJHQ�QDDU�
YHUZDFKWLQJ�UXLP���PLOMRHQ�HXUR�ODJHU�GDQ HHQ�DOWHUQDWLHI�ZDDULQ�GH�EHUJLQJ�RQJHPRHLG�ZRUGW�JHODWHQ�HQ�
UHJLRQDOH�NHULQJHQ�LQ�GH�(OHFWUDERH]HP�YHUKRRJG�ZRUGHQ��

� %LM�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ������P 1$3�RI������P 1$3�WUHGHQ�WLMGHQV�GH�XLWYRHULQJVIDVH�HQ�ELM�
PD[LPDOH�LQ]HW�YDQ�GH�EHUJLQJ�HHQV�LQ�GH�����MDDU�QHJDWLHYH�HIIHFWHQ�RS�ULFKWLQJ�GH�RPJHYLQJ��'DDUELM�
JDDW�KHW�PHW�QDPH�RP�DDQWDVWLQJ�YDQ�QDWXXUZDDUGHQ��RYHUODVW�WLMGHQV�GH�XLWYRHULQJ�HQ��LQ�GH�YDULDQW�PHW�
HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ������P 1$3��PRJHOLMN�DDQWDVWLQJ�YDQ�GH�ODQGVFKDSSHOLMNH�ZDDUGH�

2P�WH�ERUJHQ�GDW�GH�EHUJLQJ�RS�HHQ�YHUDQWZRRUGH�ZLM]H�ZRUGW�JHVWXXUG��LV�HHQ�FRQFHSW�EHKHHUSURWRFRO�
RSJHVWHOG�ZDDULQ�GH�XLWJDQJVSXQWHQ�YRRU�VWXULQJ�]LMQ�RSJHQRPHQ��'LW�SURWRFRO�YRRU]LHW�RRN�LQ�UXLPWH�RP�WH�
VWXUHQ�WHQ�JRHGH�YDQ�QDWXXUEHKHHU��RS�LQLWLDWLHI�YDQ�WHUUHLQEHKHUHQGH�RUJDQLVDWLHV���1D�LHGHUH
KRRJZDWHUSHULRGH� HQ�PLQLPDDO�YLMIMDDUOLMNV� ZRUGW�KHW�SURWRFRO�JHsYDOXHHUG�
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��� $DQEHYHOLQJHQ
1DDVW�HHQ�JRHGH�YHUJHOLMNLQJ�YDQ�GH�NRVWHQHIIHFWLYLWHLW�HQ�RYHULJH�HIIHFWHQ��RS�EDVLV�ZDDUYDQ�HHQ�NHX]H�
JHPDDNW�NDQ�ZRUGHQ�YRRU�HHQ�YRRUNHXUVYDULDQW��OHLGW�KHW�RQGHU]RHN�WRW�HHQ�DDQWDO�DDQEHYHOLQJHQ�

� 2S�GLW�PRPHQW�]LMQ�EHSHUNW�PRQLWRULQJVJHJHYHQV�EHVFKLNEDDU�YDQ�KHW�JHGUDJ�YDQ�KHW�ZDWHUV\VWHHP�
URQGRP�GH�EHUJLQJ�ELM�H[WUHHP�KRJH�DIYRHU��1D�GH�LQULFKWLQJ�YDQ�KHW�ZDWHUEHUJLQJVJHELHG�HQ�KHW�
KRRJZDWHU�YDQ������]LMQ�DDQYXOOHQGH�PHHWORFDWLHV�LQJHULFKW��:LM�EHYHOHQ�DDQ�QD�HHQ�YROJHQG�KRRJ�ZDWHU�
KHW�IXQFWLRQHUHQ�YDQ�GH��JHRSWLPDOLVHHUGH��ZDWHUEHUJLQJ�WH�HYDOXHUHQ�

� 9RRU�GH�LQ]HW�YDQ�DFWLHYH�VWXULQJ�YDQ�GH�ZDWHUEHUJLQJ� LV�HHQ�FRQFHSW�EHKHHUSURWRFRO�XLWJHZHUNW��'LW�
SURWRFRO�YUDDJW�RP�QDGHUH�LQYXOOLQJ�LQ�VDPHQKDQJ�PHW�RYHULJH�PDDWUHJHOHQ�XLW�KHW�SODQ�'URJH�9RHWHQ�
������'DDUELM�GLHQW�DDQGDFKW�WH�]LMQ�YRRU�GH�WLPLQJ�HQ�YROJRUGHOLMNKHLG�YDQ�LQ]HW��ZHONH�PDDWUHJHOHQ�]HW�MH�
ZDQQHHU�LQ�HQ�ZHONH�KHW�HHUVW"��

� ,Q�RYHUOHJ�PHW�WHUUHLQEHKHUHQGH�RUJDQLVDWLH�LV�JHFRQVWDWHHUG�GDW�GH�RSWLPDOLVDWLH�RRN�NDQVHQ�ELHGW�YRRU�
QDWXXUEHKHHUGHUV��ELMYRRUEHHOG�WHU�EHVWULMGLQJ�YDQ�YHUGURJLQJ��RP�GH�G\QDPLHN�LQ�KHW�V\VWHHP�LQFLGHQWHHO�
WH�YHUJURWHQ�RI�EHKHHU�HQ�RQGHUKRXG�HHQYRXGLJHU�XLW�WH�YRHUHQ��+HW�LV�DDQ�WH�EHYHOHQ�QD�GH�NHX]H�YRRU�
HHQ�YRRUNHXUVYDULDQW�GH]H�NDQVHQ�RI�ZHQVHQ�YHUGHU�XLW�WH�ZHUNHQ��]RGDW�KHW�GHWDLORQWZHUS�RS�GH]H�
NDQVHQ�DDQVOXLW��
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%,-/$*(�& %($5*80(17(5,1*�',0(16,(6�.8167:(5.(1
9RRU�KHW�EHSDOHQ�YDQ�GH�GLPHQVLHV�YDQ�GH�NXQVWZHUNHQ��DXWRPDWLVFKH�VWXZHQ��LQ�KHW�JHELHG�]LMQ�YLHU�
JHEHXUWHQLVVHQ�RQGHUVFKHLGHQG��QDPHOLMN�

�� +HW�DIYRHUHQ�YDQ�ZDWHU�MDDUURQG��ZDDUELM�GH�VWXZNOHSSHQ�HHQ�YDVW�QLYHDX�KDQWHUHQ�
�� +HW�YDVWKRXGHQ�YDQ�ZDWHU�LQ�GURJH�SHULRGHQ��PHW�SRVLWLHYH�HIIHFWHQ�YRRU�QDWXXUEHKHHU�
�� +HW�]RYHHO�PRJHOLMN�EHKRXGHQ�YDQ�EHUJLQJVUXLPWH��LQ�GH�DDQORRS�QDDU�HHQ�KRRJZDWHUJHEHXUWHQLV�
�� +HW�OHGLJHQ YDQ�GH�ZDWHUEHUJLQJ�QD�HHQ�KRRJZDWHUJHEHXUWHQLV�

'H�JHEHXUWHQLVVHQ���HQ���]LMQ�QLHW�EHSDOHQG�YRRU�GH�GLPHQVLRQHULQJ��'H�DIYRHU�LQ�GH]H�JHEHXUWHQLVVHQ�LV�
EHSHUNW�RI�JHVWUHPG�HQ�VWHOW�GDDUPHH�JHHQ�HLVHQ�DDQ�KHW�GRRUVWURRPSURILHO�YRRU�GH�VWXZ��+HW�EHKRXGHQ�YDQ�
EHUJLQJVUXLPWH��JHEHXUWHQLV����LV�KHW�PHHVW�HIIHFWLHI�ELM�HHQ�]R�EUHHG�PRJHOLMNH�VWXZ�WXVVHQ�GH�VOHQNHQ�HQ�
KHW�/HHNVWHUPHHU��%LM�HHQ�WRWDOH�EUHHGWH��DOOH�XLWZDWHUHQGH�VWXZHQ�RSJHWHOG��JURWHU�GDQ���PHWHU�LV�KHW�
YHUVFKLO�LQ�YHUZDFKWH�ZDWHUVWDQGHQ�RS�GH�ERH]HP�HQ�LQ�KHW�JHELHG�HFKWHU�PDUJLQDDO������FP��

'H�PHHVW�EHSDOHQGH�JHEHXUWHQLV�YRRU�GH�GLPHQVLRQHULQJ�YDQ�GH�VWXZHQ�LV�GDDUPHH�GH�OHGLJLQJVWLMG�YDQ�KHW�
EHUJLQJVJHELHG��+HW�LV�ZHQVHOLMN�RP�KHW�JHELHG�QLHW�WH�ODQJ�YROOHGLJ�JHYXOG�WH�KHEEHQ��'H�NDQV�RS�RYHUODVW�
HQ�XLWVWUDOLQJVHIIHFWHQ QHHPW�GDDUGRRU�WRH��%LM�H[WUHPH�QHHUVODJJHEHXUWHQLVVHQ�LV�GH�RPJHYLQJ�YDQ�GH�
ZDWHUEHUJLQJ�RRN�YHU]DGLJG��PDDU�DOV�JHYROJ�YDQ�UHJXOLHUH�ZDWHUKXLVKRXGLQJ�]DNNHQ�GH]H�ZDWHUVWDQGHQ�LQ�
HQNHOH�GDJHQ�WHUXJ�QDDU�KHW�VWUHHISHLO��'DDURP�DFKWHQ�ZLM�KHW�YHUVWDQGLJ�GDW�RRN�KHW�EHUJLQJVJHELHG�ELQQHQ�
��GDJHQ�JH]DNW�LV�WRW�GH�KXLGLJH�RQWZHUSZDWHUVWDQG�YDQ�������P�1$3�HQ�ELQQHQ����GDJHQ�ZHHU�RS�VWUHHISHLO�
NDQ�]LWWHQ��]RQGHU�YHUGHUH�QRHPHQVZDDUGLJH�H[WUD�QHHUVODJ��

)LJXXU����WRRQW�GH�OHGLJLQJVWLMG�YDQ�KHW�ZDWHUEHUJLQJVJHELHG�LQ�GH�YDULDQW�PHW�HHQ�PD[LPDOH�ZDWHUVWDQG�YDQ�
�����P 1$3�ELM�YHUVFKLOOHQGH EUHHGWHV�YDQ�GH�UHJHOEDUH�NOHSSHQ�LQ�GH�DDQ�WH�OHJJHQ�VWXZHQ�WXVVHQ�GH�
VOHQNHQ�HQ�KHW�/HHNVWHUPHHU��,Q�GH�RQGHUOLJJHQGH�EHUHNHQLQJHQ�LV�

� GH�OHGLJLQJVWLMG�XLWJHUHNHQG�PHW�GH�IRUPXOH�YRRU�HHQ�RYHUODDW��LQFOXVLHI�FRUUHFWLH�YRRU�YHUGULQNLQJVJUDDG�
� XLWJHJDDQ�YDQ�HHQ�JHGXUHQGH����GDJHQ�OLQHDLU�DIORSHQGH�ERH]HPZDWHUVWDQG�YDQ�����P 1$3�WRW�KHW�

VWUHHISHLO�

)LJXXU�����/HGLJHQ�YDQ�KHW�EHUJLQJVJHELHG�ELM�YHUVFKLOOHQGH�NOHSEUHHGWHV�
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7DEHO���WRRQW�GH�OHGLJLQJVWLMGHQ�ELM�YHUVFKLOOHQGH�NOHSEUHHGWHV�

7DEHO����/HGLJLQJVWLMG�

%UHHGWH�UHJHOEDUH�NOHS�VWXZHQ�6OHQNHQ 7LMG�WRW�������P�1$3 7LMG�WRW�VWUHHISHLO��������P�1$3�

��PHWHU ��GDJHQ !���GDJHQ

��PHWHU ����GDJHQ ���GDJHQ

��PHWHU ��GDJHQ ��GDJHQ

(HQ�NOHSEUHHGWH�YDQ���PHWHU�YRRU�EHLGH�VWXZHQ�LV�YROGRHQGH�RP�KHW�JHELHG�ELQQHQ�GH�JHVWHOGH�WHUPLMQHQ WH�
OHGLJHQ��:LM�VWHOOHQ�GDDURP�GH]H�PDDWYRHULQJ�YRRU�
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,Q�GH�RSWLPDOLVDWLH�YDQ�GH�ZDWHUEHUJLQJ�ZRUGHQ�GH�EHVWDDQGH�YDVWH�GUHPSHOV�EHQHGHQVWURRPV�YDQ�GH�
VOHQNHQ�HQ�ELM�GH�:HULQJVHGLMN�YHUYDQJHQ�GRRU�UHJHOEDUH�VWXZHQ��'H]H�VWXZHQ�ZRUGHQ�DOOHHQ�EHGLHQG�LQ�GH�
DDQORRS�QDDU�HQ�WLMGHQV�]HHU�H[WUHPH�DIYRHUHQ�HQ�ZDWHUVWDQGHQ��FDODPLWHLWHQEHKHHU��IUHTXHQWLH�NOHLQHU�GDQ
HHQV�SHU����MDDU���,Q�GH�UHJXOLHUH�EHKHHUVLWXDWLH�IXQFWLRQHUHQ�GH�NOHSSHQ�LGHQWLHN�DDQ�GH�KXLGLJH�YDVWH�
GUHPSHOV�

&DODPLWHLWHQEHKHHU
2P�WH�EHSDOHQ�ZDQQHHU�RYHUJHJDDQ�ZRUGW�YDQ�UHJXOLHU�EHKHHU�QDDU�FDODPLWHLWHQEHKHHU�LV�HHQ�
EHKHHUSURWRFRO�JHZHQVW��'LW�SURWRFRO�JHHIW�RS�HHQ�WUDQVSDUDQWH�PDQLHU�LQYXOOLQJ�DDQ�KHW�PRPHQW�ZDDURS�GH�
VWXZHQ�DFWLHI�JHVWXXUG�ZRUGHQ��$DQ�GH�KDQG�YDQ�KHW�SURWRFRO�NDQ�ERYHQGLHQ�JHsYDOXHHUG�ZRUGHQ�RI�GH�
LQ]HWIUHTXHQWLH�HQ�PDWH�YDQ�VWXULQJ�GH�MXLVW�LV�

2P�WH�EHSDOHQ�ZDQQHHU�HHQ�FDODPLWHLW�YHUZDFKW�ZRUGW�HQ�GDDUPHH�DFWLHYH�VWXULQJ�JHZHQVW�LV��KDQWHHUW�
ZDWHUVFKDS�1RRUGHU]LMOYHVW�HHQ�LQGLFDWRUHQ�RI�µWULJJHUV¶��'LW�]LMQ�

D� 'H�DFWXHOH�ZDWHUVWDQG�LQ�KHW�:HVWHUNZDUWLHU
%LM�HHQ�ZDWHUVWDQG�KRJHU�GDQ�������P�1$3�LQ�GH�(OHFWUDERH]HP�VWDUW�KHW�FDODPLWHLWHQSODQ��,QGLHQ�KHW�
ZDWHUVFKDS�LQ�KHW�NDGHU�YDQ�GLW�SODQ�DFWLHYH�VWXULQJ�QRRG]DNHOLMN�DFKW��JHOHW�RS�KHW�]ZDDUZHJHQGH�EHODQJ�
YDQ�GH�ZDWHUYHLOLJKHLG��ZRUGW�YRRUDI�DIJHVWHPG�PHW�GH�SDUWQHUV�LQ�GH�YHLOLJKHLGVUHJLR�

E� 'H�YHUZDFKWH�PD[LPDOH�ERH]HPZDWHUVWDQG�LQ�KHW�:HVWHUNZDUWLHU
:DWHUVFKDS�1RRUGHU]LMOYHVW�EHVFKLNW�RYHU�HHQ�YRRUVSHOLQVWUXPHQW��GDW�RS�EDVLV�YDQ�
QHHUVODJYRRUVSHOOLQJHQ�HQ�ZDWHUVWDQGVYRRUVSHOOLQJHQ�RS�GH�:DGGHQ]HH�EHUHNHQW�ZDW�GH�ZDWHUVWDQGHQ�
ZRUGHQ�LQ�GH�(OHFWUDERH]HP��'LW�LQVWUXPHQW�LV�ODQJMDULJ�RSHUDWLRQHHO�HQ�ZRUGW�MDDUOLMNV�JHsYDOXHHUG�RS�
EHWURXZEDDUKHLG�HQ�DFWXDOLWHLW��$FWLHYH�VWXULQJ�LV�DOOHHQ�DDQ�GH�RUGH�DOV�KHW�YRRUVSHOLQVWUXPHQW�DDQJHHIW�
GDW�GH�PDDWJHYHQGH�ERH]HPZDWHUVWDQG�LQ�GH�(OHFWUDERH]HP��IUHTXHQWLH�YDQ�YRRUNRPHQ�YDQ�HHQV�SHU�
����MDDU��PRJHOLMNHUZLMV�RSWUHHGW��2PGDW�QRRLW�PHW�]HNHUKHLG�YRRUDI�LV�DDQ�WH�JHYHQ�RI�GH�YRRUVSHOOLQJHQ�
NORSSHQ��HQ�ERYHQGLHQ�PDDWUHJHOHQ�PRHWHQ�ZRUGHQ�JHQRPHQ�YRRU�GH�GDDGZHUNHOLMNH�SLHNZDWHUVWDQG�
ZRUGW�EHUHLNW��YHUZDFKWHQ�ZLM�GDW�GLW�HHQV�SHU����MDDU�JHEHXUW�

%HKRXGHQV�GH]H�PRPHQWHQ�ZRUGW��]RQGHU�YHUGHUH�DIVSUDNHQ� JHHQ�JHEUXLN�JHPDDNW�YDQ�GH�UHJHOEDUH�
NOHSSHQ�

&RPPXQLFDWLH
$OV�KHW�ZDWHUVFKDS�RYHUZHHJW�RP�KHW�ZDWHUV\VWHHP�WH�VWXUHQ�ZRUGW�PLQLPDDO����XXU�YRRUDIJDDQG�DDQ�GH]H�
VWXULQJ�FRQWDFW�RSJHQRPHQ�PHW�GH�WHUUHLQEHKHHUGHUV�

2YHULJH�VWXUHQ�WHQ�EHKRHYH�YDQ�KHW�JHELHG
2S�LQLWLDWLHI�YDQ�GH�WHUUHLQEHKHUHQGH�RUJDQLVDWLHV�LV�KHW�LQ]HWWHQ�YDQ�GH�SHLOUHJXOHUHQGH�NXQVWZHUNHQ�RP�
PHHU�ZDWHU�YDVW�WH�KRXGHQ��HQ�GDDUPHH�DDQ�DQWLYHUGURJLQJ�WH�GRHQ��RI�WHQ�EHKRHYH�YDQ�EHKHHU� HQ�
RQGHUKRXGVZHUN]DDPKHGHQ�EHVSUHHNEDDU��+LHU�GLHQHQ�DDQYXOOHQGH�DIVSUDNHQ�RYHU�ZRUGHQ�JHPDDNW�

(YDOXDWLH
1D�LHGHUH�KRRJZDWHUJHEHXUWHQLV� HQ�WHQ�PLQVWH�LHGHUH���MDDU� QHHPW�KHW�ZDWHUVFKDS�KHW�LQLWLDWLHI�RP�KHW�
IXQFWLRQHUHQ�YDQ�KHW�ZDWHUV\VWHHP�WH�HYDOXHUHQ�PHW�EHWURNNHQ�WHUUHLQEHKHHUGHUV��9DQ�GH]H�HYDOXDWLH�ZRUGW�
HHQ�YHUVODJ�JHPDDNW�
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