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���,QWURGXFWLH�
�
(FRQRPLVFKH� JURHLUDPLQJHQ� YDQ� KHW� &%6� ZRUGHQ� PHW� HQLJH� UHJHOPDDW� ELMJHVWHOG�� 0HHVWDO� ]LMQ�
ELMVWHOOLQJHQ�KHW�JHYROJ�YDQ�QLHXZH�EHUHNHQLQJHQ�RI�EHWHU�EURQPDWHULDDO��,Q������]LMQ�HFKWHU�RRN�GH�
UHVXOWDWHQ�YDQ�GH�UHYLVLH�YDQ�GH�QDWLRQDOH�UHNHQLQJHQ�EHVFKLNEDDU�JHNRPHQ�HQ�]LMQ�GH�FLMIHUV�YRRU�GH�
DIJHORSHQ� SHULRGHQ� VRPV� IRUV� DDQJHSDVW�� 'H� DIJHORSHQ� MDUHQ� ]LMQ� ELMVWHOOLQJHQ� YDQ� GH� HFRQRPLVFKH�
JURHLFLMIHUV� YDQ� KHW� &%6� VRPV� VWHYLJ� EHNULWLVHHUG�� 9RRU� JHEUXLNHUV� YDQ� &%6�FLMIHUV� LV� QLHW� DOWLMG�
GXLGHOLMN�ZDDU�DDQSDVVLQJHQ�YDQ�GH�FLMIHUV�YDQGDDQ�NRPHQ��
�
%LMVWHOOLQJHQ� YDQ� GH� FLMIHUV� YDQ� QDWLRQDOH� UHNHQLQJHQ� �15�� KHEEHQ� JHYROJHQ� YRRU� JHEUXLNHUV�� 1LHW�
DOOHHQ� ELM� KHW� KXLGLJH� HFRQRPLVFKH� EHHOG� ]LMQ� 15�JHJHYHQV� EHSDOHQG�� RRN� ELM� SURJQRVHV� YRRU� GH�
WRHNRPVWLJH�HFRQRPLVFKH�JURHL� �YDQ�R�D��&HQWUDDO�3ODQEXUHDX��&3%��HQ� LQWHUQDWLRQDOH�RUJDQLVDWLHV��
VSHOHQ�GH�FLMIHUV�HHQ�EHODQJULMNH�URO�HQ�]LMQ�YDQ�LQYORHG�RS�KHW�EHOHLG��+HW�LV�YRRU�JHEUXLNHUV�GDQ�RRN�
YDQ�EHODQJ�WH�ZHWHQ�GDW�GH�FLMIHUV�ELMJHVWHOG�NXQQHQ�ZRUGHQ�HQ�LQ�ZHONH�RUGH�YDQ�JURRWWH��
�
9RRU�KHW�&%6�]HOI�]LMQ�ELMVWHOOLQJHQ�HHQ�VLJQDDO��$OV�GH�ELMVWHOOLQJHQ��WH��JURRW�]LMQ��EHWHNHQW�GLW�GDW�GH�
HHUGHUH� UDPLQJHQ� NHQQHOLMN� YHUEHWHULQJ� EHKRHYHQ�� 'LW� NDQ� ELMYRRUEHHOG� EHWHNHQHQ� GDW� KHW� &%6� RS�
]RHN�PRHW�QDDU�EHWHUH�EURQQHQ��KRJHUH�UHVSRQVSHUFHQWDJHV�RI�DQGHUH�UDPLQJVPHWKRGHQ�HQ�PRGHOOHQ��
�
(QNHOH�MDUHQ�JHOHGHQ�LV�KHW�&%6�EHJRQQHQ�PHW�KHW�SXEOLFHUHQ�GH�ELMVWHOOLQJHQ�YDQ�GH�UDPLQJHQ�YDQ�GH�
QDWLRQDOH�UHNHQLQJHQ��,Q�KHW�RQGHUKDYLJH�UDSSRUW�ZRUGW�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GH�ELMVWHOOLQJHQ�YDQ�
GH� PDFURWRWDOHQ� YRRU� KHW� YHUVODJMDDU� ������ ,Q� ����� ]LMQ� GH� GHILQLWLHYH� FLMIHUV� RYHU� GLW� MDDU�
JHSXEOLFHHUG��'LW�UDSSRUW�LV�KHW�GHUGH�GDW�GRRU�KHW�&%6�ZRUGW�JHSXEOLFHHUG�RYHU�GLW�RQGHUZHUS��(HUGHU�
YHUVFKHQHQ� DQDO\VHV� Q�D�Y�� GH� ELMVWHOOLQJHQ� YRRU� GH� YHUVODJMDUHQ� ����� HQ� ������� +HW�
ELMVWHOOLQJHQRQGHU]RHN� ZRUGW� JHGDDQ� GRRU� UDPLQJHQ� RQGHUOLQJ� WH� YHUJHOLMNHQ� PHW� DOV� XLWHLQGHOLMNH�
EHQFKPDUN�GH�GHILQLWLHYH�MDDUUDPLQJ��'H�ELMVWHOOLQJHQ�YDQ�GH�UDPLQJHQ�YRRU�GH�YROXPHJURHL�YDQ�KHW�
EUXWR�ELQQHQODQGV�SURGXFW��%%3��HQ�%%3�RQGHUGHOHQ�VWDDQ�FHQWUDDO��%LM�HHQ�DDQWDO�RQGHUGHOHQ�ZRUGW�
HHQ�NRUWH�WRHOLFKWLQJ�RS�GH�FLMIHUV�JHJHYHQ��
�
+HW�RQGHU]RHN�QDDU�GH�ELMVWHOOLQJHQ�KHHIW�GULH�GRHOVWHOOLQJHQ��
�
��� ([WHUQH�YHUDQWZRRUGLQJ��WUDQVSDUDQWLH�RYHU�GH�KRRJWH�HQ�RRU]DNHQ�YDQ�ELMVWHOOLQJHQ�NDQ�ELMGUDJHQ�

DDQ�H[WHUQH�DFFHSWDWLH�YRRU�DDQSDVVLQJHQ�YDQ�UDPLQJHQ��
��� 9HUEHWHULQJ�YDQ�GH�UDPLQJHQ��GRRU�GH�RRU]DNHQ�YDQ��JURWH��ELMVWHOOLQJHQ�WH�DFKWHUKDOHQ�NDQ�QDGHU�

RQGHU]RHN�JHGDDQ�ZRUGHQ�ZDDUGRRU�UDPLQJVPHWKRGHQ�RI�NDQ�EURQLQIRUPDWLH�PRJHOLMN�YHUEHWHUG�
ZRUGHQ��

��� ,QWHUQH� SURFHVEHZDNLQJ�� KHW� LV� YDQ� EHODQJ� GDW� HU� HHQ� JRHGH� YHUVODJOHJJLQJ� SODDWVYLQGW� YDQ� GH�
ELMVWHOOLQJHQ�LQ�KHW�YHUOHGHQ�HQ�GH�RRU]DNHQ�GDDUYRRU��

�
���$DQOHLGLQJ�
�
2QGHU�PHHU�QDDU�DDQOHLGLQJ�YDQ�YUDJHQ�YDQ�JHEUXLNHUV��ZDDURQGHU�KHW�&3%��LV�EHJLQ������HHQ�DQDO\VH�
JHPDDNW� YDQ� GH� ELMVWHOOLQJHQ� YDQ� GH� HFRQRPLVFKH� JURHL� LQ� GH� MDUHQ� QHJHQWLJ��'LVFXVVLHV� LQ� GH� SHUV�
RQGHUVWUHHSWHQ�GHVWLMGV�KHW�EHODQJ�YDQ�HHQ�GHUJHOLMN�RQGHU]RHN��8LW�GH�DQDO\VHV�YDQ�GH�MDUHQ������HQ�
�����NZDPHQ�GH�YROJHQGH�FRQFOXVLHV���
�

•� 'H�XLWNRPVWHQ�YRRU�GH�HFRQRPLVFKH�JURHL�ODJHQ�ELM�GH�HHUVWH�UDPLQJHQ�JHPLGGHOG�ELMQD�HHQ�
KDOI�SURFHQWSXQW�ODJHU�GDQ�ELM�GH�GHILQLWLHYH�UDPLQJHQ�YRRU�GH�SHULRGH�������������

•� %LM�LHGHUH�YROJHQGH�WXVVHQWLMGVH�UDPLQJ�EOHHN�GH�HFRQRPLVFKH�JURHL�JHPLGGHOG�QDDU�ERYHQ�WH�
ZRUGHQ�ELMJHVWHOG���

�������������������������������������������������
��=LH�&%6��1LMPHLMHU�HQ�+LMPDQ���������%LMVWHOOLQJHQ�UDPLQJHQ�YROXPHPXWDWLHV������HQ�&%6��9DQ�6WHHJ���������
%LMVWHOOLQJHQ�UDPLQJHQ�YROXPHPXWDWLHV������
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•� %LM�VRPPLJH�RQGHUGHOHQ�YDQ�GH�QDWLRQDOH�UHNHQLQJHQ�ZDUHQ�GH�ELMVWHOOLQJHQ�UHODWLHI�JURRW��'LW�
JROG�YRRUDO�YRRU�GH�EXLWHQODQGVH�KDQGHO��GH�LQYHVWHULQJHQ�HQ�GH�WRHJHYRHJGH�ZDDUGH�YDQ�GH�
ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ���

•� 9HUJHOHNHQ� PHW� DQGHUH� VWDWLVWLVFKH� EXUHDXV� EOHNHQ� GH� ELMVWHOOLQJHQ� YDQ� KHW� &%6� QLHW�
EXLWHQVSRULJ�KRRJ��2RN�DQGHUH�ODQGHQ�KDGGHQ�WH�PDNHQ�PHW�VRPV�IRUVH�ELMVWHOOLQJHQ��ZDDUELM�
RSYLHO� GDW� GH]H� LQ� YHUXLW� GH�PHHVWH� JHYDOOHQ� RRN� QDDU� ERYHQ�ZDUHQ��1HGHUODQG� LV� GXV� QLHW�
XQLHN�LQ�GH]H�SUREOHPDWLHN��

�
���0HWKRGLHN�
�
,Q�GLW�UDSSRUW�VWDDQ�GH�ELMVWHOOLQJHQ�YDQ�GH�YROXPHPXWDWLHV�YDQ�KHW�%%3�HQ�GH�RQGHUGHOHQ�YDQ�KHW�%%3�
YRRU�KHW�YHUVODJMDDU�������]RZHO�GH�UDPLQJHQ�YRRU�GH�NZDUWDOHQ�DOV�KHW�MDDU�DOV�JHKHHO��FHQWUDDO��'H�
MDDU��HQ�NZDUWDDOFLMIHUV�EHWUHIIHQ�YROXPHPXWDWLH�WHQ�RS]LFKWH�YDQ�GH]HOIGH�SHULRGH�YDQ�KHW�YRRUJDDQGH�
MDDU��%LM� GH�NZDUWDDOFLMIHUV�JDDW�KHW� LQ�GLW� UDSSRUW� GXV�QLHW� RP�YROXPHPXWDWLHV� WHQ�RS]LFKWH�YDQ�KHW�
YRRUJDDQGH�NZDUWDDO��'DDUGRRU�EOLMYHQ�RRN�GH�VHL]RHQFRUUHFWLHV�EXLWHQ�EHVFKRXZLQJ��
�
3HU� RQGHUGHHO� ]LMQ� �ZDDU� EHVFKLNEDDU�� GH� YROJHQGH� ]HV� UDPLQJHQ�� GLH� GXV� UHVXOWHUHQ� LQ� YLMI�
ELMVWHOOLQJHQ��PHHJHQRPHQ��
�
7DEHO����2YHU]LFKW�YDQ�GH�UDPLQJHQ�
���������������������������������������������������������������������������������������������������������������������������������������������
$INRUWLQJ 5DPLQJ 5HOHDVHWLMGVWLS
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)ODVK���� )ODVK�NZDUWDDOUDPLQJ W������GDJHQ

5.5���� 5HJXOLHUH�NZDUWDDOUDPLQJ W������GDJHQ

-5.5���� -DDUUDPLQJ�RS�EDVLV�YDQ�GH�UHJXOLHUH�NZDUWDDOUDPLQJ ���GDJHQ�QD��H�NZDUWDDO

9-5���� .ZDUWDDOUDPLQJHQ�RS�EDVLV�YDQ�GH�YRRUORSLJH�MDDUUDPLQJ ò�MDDU�QD�YHUVODJMDDU

19-5���� .ZDUWDDOUDPLQJHQ�RS�EDVLV�YDQ�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ �ò�MDDU�QD�YHUVODJMDDU

'HI���� .ZDUWDDOUDPLQJHQ�RS�EDVLV�YDQ�GH�GHILQLWLHYH�MDDUUDPLQJ �ò�MDDU�QD�YHUVODJMDDU

��������������������������������������������������������������������������������������������������������������������������������������������� �
�
+HW� DDQWDO� JHSXEOLFHHUGH� GHWDLOV� QHHPW� WXVVHQ� GH� HHUVWH� YLHU� UDPLQJHQ� VWHUN� WRH��%LM� GH� IODVKUDPLQJ�
ZRUGHQ� VOHFKWV� HQNHOH� PDFUR�HFRQRPLVFKH� JHJHYHQV� QDDU� EXLWHQ� JHEUDFKW�� ELM� GH� UHJXOLHUH�
NZDUWDDOUDPLQJHQ� ]LMQ� GLW� HU�ZDW�PHHU��%LM� GH� MDDUUDPLQJHQ�ZRUGW��PLGGHOV� GH� SXEOLFDWLH�1DWLRQDOH�
UHNHQLQJHQ�HQ�6WDWOLQH��GH�LQWHUQHW�SXEOLFDWLHGDWDEDVH�YDQ�KHW�&%6���HHQ�YHHO�XLWJHEUHLGHUH�WDEHOOHQVHW�
JHSXEOLFHHUG��
�
'H� )ODVK� HQ� GH� UHJXOLHUH� NZDUWDDOUDPLQJHQ� ]LMQ� GXV� NZDUWDDOUDPLQJHQ�� GH� RYHULJH� UDPLQJHQ� ]LMQ�
MDDUUDPLQJHQ�� %LM� GH� )ODVK� HQ� GH� UHJXOLHUH� NZDUWDDOUDPLQJHQ� ZRUGHQ� HFKWHU� LQ� GLW� UDSSRUW� RRN�
MDDUFLMIHUV�YHUPHOG��'H]H�YHUGLHQHQ�HQLJH�WRHOLFKWLQJ��+HW�MDDUFLMIHU�GDW�LQ�KHW�QDYROJHQGH�ELM�GH�IODVK�
YHUPHOG� VWDDW� LV� KHW� JHPLGGHOGH� YDQ� GH� YLHU� NZDUWDDOIODVKHV� RS� KHW� PRPHQW� GDW� GH]H� XLWNZDPHQ��
+HW]HOIGH�JHOGW�YRRU�GH�UHJXOLHUH�NZDUWDDOUDPLQJHQ��KHW� MDDUFLMIHU�ELM�GH�UHJXOLHUH�NZDUWDDOUDPLQJHQ�
KHHIW�EHWUHNNLQJ�RS�GH�JHPLGGHOGH�YROXPHPXWDWLHV�YDQ�GH�YLHU�UHJXOLHUH�NZDUWDOHQ�RS�KHW�PRPHQW�GDW�
GH]H� XLWNZDPHQ�� 'H� IODVK� HQ� UHJXOLHUH� NZDUWDDOUDPLQJHQ� ]LMQ� RS� GH]H� PDQLHU� EHUHNHQG� RP� GH�
ELMVWHOOLQJHQ� RS� GH� IODVK� HQ� GH� UHJXOLHUH� NZDUWDDOUDPLQJHQ� ]R� ]XLYHU�PRJHOLMN� LQ� EHHOG� WH� EUHQJHQ��
'H]H� JHPLGGHOGHQ� YDQ� GH� NZDUWDDOFLMIHUV� ]LMQ� QRRLW� DOV� MDDUFLMIHU� JHSXEOLFHHUG�� $OOH� DQGHUH�
MDDUUDPLQJHQ�ZRUGHQ�ZHO� JHSXEOLFHHUG�� 2S� EDVLV� YDQ� QLHXZH� MDDUUDPLQJHQ� �YRRUORSLJH� MDDUUDPLQJ��
QDGHU� YRRUORSLJH� MDDUUDPLQJ� HQ� GHILQLWLHYH� MDDUUDPLQJ�� ZRUGHQ� RRN� ZHHU� QLHXZH� NZDUWDDOFLMIHUV�
EHUHNHQG�� RPGDW� GH� NZDUWDOHQ� DOWLMG� PRHWHQ� RSWHOOHQ� WRW� HHQ� MDDU�� )LJXXU� �� EUHQJW� GH�
SXEOLFDWLHWLMGVWLSSHQ� YDQ� GH� RSHHQYROJHQGH� UDPLQJHQ� LQ� EHHOG� �GH� QXPPHUV� NRPHQ�RYHUHHQ�PHW� GH�
UDPLQJHQ� LQ� WDEHO� ���� 'H� SLMOHQ� VWDDQ� YRRU� GH� ELMVWHOOLQJHQ�� 5DPLQJ� �D� VWDDW� YRRU� HHQ� WXVVHQWLMGVH�
ELMVWHOOLQJ� YDQ� GH� UHJXOLHUH� NZDUWDDOUDPLQJHQ�� 'H]H� WXVVHQWLMGVH� ELMVWHOOLQJ� LV� LQ� GLW� RQGHU]RHN� QLHW�
PHHJHQRPHQ��
�
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)LJXXU����2YHU]LFKW�NZDUWDDOUDPLQJHQ�YHUVODJMDDU������
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�
$OV�EHODQJULMNVWH�EHQFKPDUN�YRRU�GH�KRRJWH�YDQ�GH�ELMVWHOOLQJHQ�YDQ�HHUGHUH�UDPLQJHQ�ZRUGW�PHHVWDO�
GH� GHILQLWLHYH� MDDUUDPLQJ� JHEUXLNW�� RPGDW� ELM� GH]H� UDPLQJ� GH� PHHVWH� EURQGDWD� EHVFKLNEDDU� ]LMQ��
'DDURP�ZRUGW�HU�YDQXLW�JHJDDQ�GDW�GH]H�UDPLQJ�GH�ZHUNHOLMNKHLG�KHW�EHVWH�EHQDGHUW��,Q�GH�OLWHUDWXXU�
ZRUGHQ�YDDN���NZDOLWHLWVDVSHFWHQ�YDQ�UDPLQJHQ�RQGHUVFKHLGHQ��GH�QDXZNHXULJKHLG��DFFXUDF\��HQ�GH�
EHWURXZEDDUKHLG� �UHOLDELOLW\��� 1DXZNHXULJKHLG� KHHIW� EHWUHNNLQJ� RS� GH� PDWH� ZDDULQ� HHQ� UDPLQJ� GH�
�RQEHNHQGH��ZHUNHOLMNKHLG�EHQDGHUW��EHWURXZEDDUKHLG�KHHIW�EHWUHNNLQJ�RS�GH�PDWH�ZDDULQ�HHQ�HHUGHUH�
UDPLQJ�YDQ�GH�GHILQLWLHYH� UDPLQJ�DIZLMNW��)LJXXU���VFKHWVW� WHU� LOOXVWUDWLH� WZHH�VLWXDWLHV�� LQ�KHW�HHUVWH�
JHYDO�LV�GH�IODVKUDPLQJ�QLHW�QDXZNHXULJ�HQ�QLHW�EHWURXZEDDU��,Q�GH�WZHHGH�VLWXDWLH�LV�GH�IODVKUDPLQJ�
RRN�QLHW�QDXZNHXULJ��PDDU�ZRUGW�KLM�ZHO�EHWURXZEDDU�JHQRHPG�YDQZHJH�GH�NOHLQH�ELMVWHOOLQJ�ELM�GH�
GHILQLWLHYH� UDPLQJ��%HWURXZEDDUKHLG�KRHIW�GXV�JHHQ�QDXZNHXULJKHLG� WH� LPSOLFHUHQ��'LW� UDSSRUW�GRHW�
DOOHHQ�XLWVSUDNHQ�RYHU�GH�EHWURXZEDDUKHLG�YDQ�GH�UDPLQJHQ���
�
)LJXXU����1DXZNHXULJKHLG�HQ�EHWURXZEDDUKHLG�
�

)ODVK 'HILQLWLHI
2QEHNHQGH�
ZHUNHOLMNH�
ZDDUGH

)ODVK 'HILQLWLHI
2QEHNHQGH�
ZHUNHOLMNH�
ZDDUGH

�
�
���5HYLVLH������
�
,Q� ����� ]LMQ� GH� UHVXOWDWHQ� YDQ� GH� UHYLVLH� YDQ� GH� QDWLRQDOH� UHNHQLQJHQ� RYHU� KHW� YHUVODJMDDU� �����
JHSXEOLFHHUG��(HQ�UHYLVLH�YLQGW�HHQV�LQ�GH���WRW����MDDU�SODDWV��+HW�GRHO�YDQ�HHQ�UHYLVLH�LV�RQGHU�PHHU�
RP�YHUDQGHULQJHQ�LQ�FRQFHSWHQ��FODVVLILFDWLHV�HQ�GHILQLWLHV�GLH�LQ�GH�ORRS�YDQ�GH�MDUHQ�LQ�LQWHUQDWLRQDDO�
YHUEDQG� ]LMQ� DIJHVSURNHQ� LQ� ppQ� NHHU� GRRU� WH� YRHUHQ� LQ� GH� QDWLRQDOH� UHNHQLQJHQ�� 'DDUQDDVW� ZRUGW�
DDQVOXLWLQJ�JH]RFKW�ELM�QLHXZH�EURQLQIRUPDWLH��2RN�NXQQHQ�ZHQVHQ�YDQ�JHEUXLNHUV�WHQ�DDQ]LHQ�YDQ�GH�
QDWLRQDOH� UHNHQLQJHQ� ZLM]LJHQ�� %LM� GH� UHYLVLH� RYHU� ����� ]LMQ� HQNHOH� EHODQJULMNH� FRQFHSWXHOH�
ZLM]LJLQJHQ�GRRUJHYRHUG��'H]H�YHUDQGHULQJHQ�KHEEHQ�EHWUHNNLQJ�RS�GH�UHJLVWUDWLH�YDQ�GH�UHQWHPDUJH�
YDQ�EDQNHQ��),6,0��ILQDQFLDO�LQWHUPHGLDWLRQ�VHUYLFHV�LQGLUHFWO\�PHDVXUHG��HQ�RS�GH�UHJLVWUDWLH�YDQ�GH�
]RJHQRHPGH� ELM]RQGHUH� ILQDQFLsOH� LQVWHOOLQJHQ� �%),¶V��� 9HUGHU� ZRUGW� HHQ� DQGHUH� SULMVLQGH[� YRRU�
FRPSXWHUV�JHEUXLNW��+HW�JHYROJ�YDQ�GH�UHYLVLH�LV�GDW�HQNHOH�HHUGHU�JHSXEOLFHHUGH�FLMIHUV��]RZHO�LQ�GH�
MDUHQ�WRW�DOV�YDQDI�������IRUVH�ELMVWHOOLQJHQ�YDQ�QLYHDX��HQ�VRPV�RRN�RQWZLNNHOLQJ��KHEEHQ�RQGHUJDDQ���
�
9RRU�GLW�RQGHU]RHN�KHHIW�GH�UHYLVLH�WRW�JHYROJ�GDW�HU�HHQ�EUHXN�LQ�GH�FLMIHUUHHNVHQ�]LW��'H�UDPLQJHQ�WRW�
HQ�PHW�GH�QDGHU�YRRUORSLJH� MDDUUDPLQJ� ]LMQ�YyyU�GH� UHYLVLH� VDPHQJHVWHOG�� GH�GHILQLWLHYH� MDDUUDPLQJ�
YRQG�QD�GH�UHYLVLH�SODDWV��'H]H� LV�GXV�JHEDVHHUG�RS�HHQ�DDQWDO�DQGHUH�FRQFHSWHQ�HQ�EURQQHQ�GDQ�GH�
HHUGHUH�UDPLQJHQ��'RRU�GH�UHYLVLH�]LMQ�HQNHOH�FLMIHUV��HQ�RRN�YROXPHRQWZLNNHOLQJHQ��PHHU�ELMJHVWHOG�
GDQ�LQ�GH�VWDQGDDUGVLWXDWLH�]RQGHU�UHYLVLH��,Q�GLW�RQGHU]RHN�LV�HUYRRU�JHNR]HQ�RP�WRFK�GH�GHILQLWLHYH�
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��=LH�&%6��9HUELHVW���������5HYLVLH�1DWLRQDOH�UHNHQLQJHQ��ELMVWHOOLQJHQ�����������
�
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MDDUUDPLQJ� DOV� EHQFKPDUN� WH� JHEUXLNHQ�� RPGDW� KHW� XLWHLQGHOLMN� RP� GH]HOIGH� HFRQRPLVFKH�
ZHUNHOLMNKHLG�JDDW��
�
���'H�ELMVWHOOLQJHQ�YDQ�GH�%%3�JURHL�LQ������
�
7DEHO���JHHIW�HHQ�RYHU]LFKW�YDQ�GH�RSHHQYROJHQGH�UDPLQJHQ�YDQ�GH�YROXPHPXWDWLH�YDQ�KHW�%%3�WHJHQ�
PDUNWSULM]HQ��+HW�JHPLGGHOGH�YDQ�GH�)ODVK�NZDUWDDOUDPLQJHQ�EHGURHJ������SURFHQW��ELM�GH�GHILQLWLHYH�
MDDUUDPLQJ� ODJ�GH� UDPLQJ�YRRU�GH�HFRQRPLVFKH�JURHL�RS������SURFHQW��'LW�EHWHNHQW�HHQ�QHHUZDDUWVH�
ELMVWHOOLQJ�YDQ��VOHFKWV�������SURFHQWSXQW��'LW�ZDV�GH�NOHLQVWH�ELMVWHOOLQJ�YDQ�GH�DIJHORSHQ�WLHQ�MDDU��'H�
ELMVWHOOLQJ�WXVVHQ�)ODVK�HQ�QDGHU�YRRUORSLJH�MDDUUDPLQJ�ZDV�HFKWHU�HHQ�VWXN�KRJHU�������SURFHQWSXQW��
�
'H�ELMVWHOOLQJ�WXVVHQ�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ�HQ�GH�GHILQLWLHYH�UDPLQJ��YDQ�������SURFHQWSXQW��
EHVWDDW� XLW� WZHH� FRPSRQHQWHQ�� HHQ� UHYLVLHGHHO� HHQ� µUHJXOLHUH¶� ELMVWHOOLQJ��+HW� LV� QLHW�PRJHOLMN� GH]H�
HIIHFWHQ�YROOHGLJ�YDQ�HONDDU�WH�VFKHLGHQ�HQ�H[DFW�WH�NZDQWLILFHUHQ��:HO�LV�EHUHNHQG�GDW�KHW�GHHO�YDQ�GH�
UHYLVLH� GDW� EHWUHNNLQJ� KHHIW� RS� FRQFHSWXHOH� YHUDQGHULQJHQ� LQ� ����� HHQ� RSZDDUWV� HIIHFW� RS� GH�%%3�
JURHL�KDG�YDQ�����SURFHQWSXQW���'LW�EHWHNHQW�GXV�GDW�GH�ELMVWHOOLQJ�WHQ�JHYROJH�YDQ�µUHJXOLHUH¶�RRU]DNHQ�
VDPHQ�PHW�GH�RYHULJH�UHYLVLH�HIIHFWHQ��RQGHU�DQGHUH�GH�DDQVOXLWLQJ�RS�QLHXZH�VWDWLVWLVFKH�EURQQHQ���
������SURFHQWSXQW�EHGURHJ��
�
9ULM� RSYDOOHQG� LV� KHW� YHUVFKLO� WXVVHQ� GH� NZDUWDOHQ��9RRUDO� LQ� KHW� YLHUGH� HQ� LQ�PLQGHUH�PDWH� LQ� KHW�
HHUVWH�NZDUWDDO�ZDUHQ�HU�QHHUZDDUWVH�ELMVWHOOLQJHQ�WHQ�RS]LFKWH�YDQ�GH�)ODVKUDPLQJ��'H�HFRQRPLVFKH�
JURHL�LQ�KHW�GHUGH�NZDUWDDO�ZHUG�QDDU�ERYHQ�ELMJHVWHOG��'H�YHUVFKLOOHQ�WXVVHQ�GH�NZDUWDOHQ�]LMQ�RQGHU�
DQGHUH�KHW�JHYROJ�YDQ�KHW�IHLW�GDW�KHW�NZDUWDDOSDWURRQ�ELM�GH�UHYLVLH�LV�DDQJHSDVW��
�
7DEHO����5DPLQJHQ�%%3����YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ����� ���� ����� ����� ���� �����

.ZDUWDDO�,, ���� ����� ���� ���� ���� ����

.ZDUWDDO�,,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,9 ���� ���� ���� ���� ���� �����

-DDUFLMIHU ���� ���� ���� ���� ���� ����
� �JHPLGGHOGH� � �JHPLGGHOGH�

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ����� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW �
�
)LJXXU���ODDW�]LHQ�GDW������]RZHO�TXD�RPYDQJ�DOV�TXD�ULFKWLQJ�YDQ�GH�ELMVWHOOLQJ�YDQ�GH�HFRQRPLVFKH�
JURHL�HHQ�ELM]RQGHU�MDDU�LV��,Q�GH����MDDU�HUYRRU�ZDV�GH�RPYDQJ�YDQ�GH�ELMVWHOOLQJ�WXVVHQ�IODVKUDPLQJ�
HQ� GHILQLWLHYH� MDDUUDPLQJ� QLHW� HHUGHU� ]R� NOHLQ�� +HW� EHHOG� YDQ� GH� WRWDOH� RPYDQJ� YDQ� GH� WXVVHQWLMGVH�
ELMVWHOOLQJHQ� �JHPHWHQ�DDQ�GH�VRP�YDQ�GH�DEVROXWH�ELMVWHOOLQJHQ� WXVVHQ�GH�RSHHQYROJHQGH� UDPLQJHQ��
UHODWLYHHUW� GH�JHULQJH� WRWDOH�ELMVWHOOLQJ��'H]H� DEVROXWH�ELMVWHOOLQJ�EHGURHJ������SURFHQWSXQW��ZDW�QLHW�
XLW]RQGHUOLMN� ODDJ� LV��2SYDOOHQG� LV� RRN� GDW� GH� ULFKWLQJ� YDQ� GH�%%3�ELMVWHOOLQJ� QDDU� EHQHGHQ� LV��(HQ�
QHHUZDDUWVH�ELMVWHOOLQJ�ZDV�GH�YRRUJDDQGH����MDDU�VOHFKWV���NHHU�HHUGHU�YRRUJHNRPHQ��
�
�
�
�
�
�
�
�
�
�
�

�������������������������������������������������
��=LH�RRN�&%6��9HUELHVW���������5HYLVLH�1DWLRQDOH�UHNHQLQJHQ��ELMVWHOOLQJHQ�����������



� ��

)LJXXU����%LMVWHOOLQJHQ�YDQ�GH�HFRQRPLVFKH�JURHL��)ODVK�'HI���
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SURFHQWSXQW

7RWDOH�ELMVWHOOLQJ 6RP�DEVROXWH�ELMVWHOOLQJHQ�SHU�UDPLQJ

�
�
)LJXXU� �� JHHIW� HHQ� RYHU]LFKW� YDQ� GH� JHPLGGHOGH� ELMVWHOOLQJ� SHU� UDPLQJ� WXVVHQ� ����� HQ� ������ 'H�
JHPLGGHOGH�ELMVWHOOLQJ� YDQ� GH�%%3�YROXPHJURHL� WXVVHQ� GH� IODVKUDPLQJ� HQ� GH� GHILQLWLHYH� MDDUUDPLQJ�
EHGURHJ� ����� SURFHQWSXQW��'H� RPYDQJ� YDQ� GH� ELMVWHOOLQJ� YDQ� ����� ODJ� KLHU� GXV� UXLP� RQGHU��8LW� GH�
ILJXXU�NRPW�GXLGHOLMN�QDDU�YRUHQ�GDW�GH�ELMVWHOOLQJ�ELM�GH�GHILQLWLHYH�MDDUUDPLQJ�JHPLGGHOG�YHUXLW�KHW�
JURRWVW� LV� ������ SURFHQWSXQW��� 2RN�ZRUGW� GXLGHOLMN� GDW� ELM� LHGHUH� YROJHQGH� UDPLQJ� GH� HFRQRPLVFKH�
JURHL�JHPLGGHOG�QDDU�ERYHQ�ZRUGW�ELMJHVWHOG��
�
)LJXXU����*HPLGGHOGH�ELMVWHOOLQJHQ�YDQ�GH�HFRQRPLVFKH�JURHL�SHU�UDPLQJ������������
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)ODVK�5.5 5.5�-5.5 -5.5�9-5 9-5�19-5 19-5�'HI )ODVK�'HI

SURFHQWSXQW

%LMVWHOOLQJHQ�SHU�UDPLQJ $EVROXWH�ELMVWHOOLQJHQ�SHU�UDPLQJ

�
�
'H� DEVROXWH� ELMVWHOOLQJHQ� JHYHQ� RSQLHXZ� HHQ� DQGHU� EHHOG��'H� JHPLGGHOGH� DEVROXWH� ELMVWHOOLQJ� � � GH�
VRP� YDQ� GH� DEVROXWH� ZDDUGH� YDQ� ELMVWHOOLQJHQ� WXVVHQ� DI]RQGHUOLMNH� UDPLQJHQ�� EHGURHJ� �����
SURFHQWSXQW�YRRU������������+HW�MDDU������ODJ�ZDW�GDW�EHWUHIW�GXV�LHWV�ERYHQ�KHW�JHPLGGHOGH��9ROJHQV�

�������������������������������������������������
��'HILQLWLHI�KHHIW�KLHU�EHWUHNNLQJ�RS�GH�HHUVWH�NHHU�GDW�GH�FLMIHUV�YRRU�HHQ� MDDU�GHILQLWLHI�JHUDDPG�ZHUGHQ��'LW�
EHWHNHQW�GDW�ELM�GH�MDUHQ�WRW�HQ�PHW������GH�GHILQLWLHYH�UDPLQJ�YyyU�UHYLVLH�LV�JHQRPHQ�������LV�HFKWHU�DOOHHQ�QD�
UHYLVLH� GHILQLWLHI� JHUDDPG�� ,QPLGGHOV� LV� RRN� KHW� FLMIHU� YRRU� ����� JHUHYLVHHUG� HQ� ELQQHQNRUW� ]XOOHQ� RRN�
JHUHYLVHHUGH�FLMIHUV�YRRU�GH�YRRUJDDQGH�MDUHQ�JHSXEOLFHHUG�ZRUGHQ��
�



� ��

GH]H� PDDWVWDI� ZDUHQ� GH� ELMVWHOOLQJHQ� ELM� GH� YRRUORSLJH� MDDUUDPLQJ� ELMQD� HYHQ� JURRW� DOV� ELM� GH�
GHILQLWLHYH�MDDUUDPLQJ��'LW�EHWHNHQW�GDW�GH�JHPLGGHOGH�RPYDQJ�YDQ�GH�ELMVWHOOLQJHQ�ELM�GH�YRRUORSLJH�
MDDUUDPLQJ� ELMQD� QHW� ]R� JURRW� LV� DOV� ELM� GH� GHILQLWLHYH� MDDUUDPLQJ�� PDDU� GDW� GH� ULFKWLQJ� YDNHU� QDDU�
EHQHGHQ� LV� GDQ� ELM� GH� GHILQLWLHYH� MDDUUDPLQJ�� 'H� JURWH� JHPLGGHOGH� ELMVWHOOLQJ� ELM� GH� YRRUORSLJH�
MDDUUDPLQJ�KHHIW�ZDDUVFKLMQOLMN�WH�PDNHQ�PHW�KHW�IHLW�GDW�ELM�GH�VDPHQVWHOOLQJ�YDQ�GH�HHUVWH�UDPLQJHQ�
RS�NZDUWDDOEDVLV�YHHO�PLQGHU�GDWD�EHVFKLNEDDU�]LMQ�GDQ�ELM�GH�MDDUUDPLQJHQ��
�
���:DW�LV�GH�QRUP�YRRU�GH�KRRJWH�YDQ�ELMVWHOOLQJHQ"�
�
(U� EHVWDDQ� �QRJ�� JHHQ� LQWHUQDWLRQDDO� YDVWJHVWHOGH� ULFKWOLMQHQ� HQ� QRUPHQ� YRRU� GH� ELMVWHOOLQJHQ� YDQ�
HFRQRPLVFKH�JURHLFLMIHUV��2S�GHQ�GXXU�]RX�KHW�QLHWWHPLQ�JRHG�]LMQ�QRUPDWLHYH�XLWVSUDNHQ�WH�GRHQ�RYHU�
GH� KRRJWH� YDQ� GH� ELMVWHOOLQJHQ�� 'H� YROJHQGH� GULH� YUDJHQ�� ZDDU� ZH� NRUW� RS� LQJDDQ�� NXQQHQ� LQ� GH�
GLVFXVVLH�HHQ�URO�VSHOHQ��
�

��� +RH�YHUKRXGHQ�GH�ELMVWHOOLQJHQ�]LFK�WRW�&%6�LQWHUQH�PDDWVWDYHQ"�
��� +RH�YHUKRXGHQ�GH�ELMVWHOOLQJHQ�]LFK�WRW�GLH�YDQ�DQGHUH�VWDWLVWLVFKH�EXUHDXV"�
��� ,Q�KRHYHUUH�]LMQ�GH�UDPLQJHQ�VWDWLVWLVFK�]XLYHU�WH�QRHPHQ"�

�
����,QWHUQH�PDDWVWDYHQ�
�
+HW� &%6� KDQWHHUW� ELM� LQWHUQH� NZDOLWHLWVUDSSRUWDJHV� �GH� RPYDQJ� YDQ� GH� ELMVWHOOLQJHQ� YDQ� GH�
HFRQRPLVFKH�JURHL�LV�ppQ�YDQ�GH�]RJHQDDPGH�3UHVWDWLH�,QGLFDWRUHQ��PDDWVWDYHQ�YRRU�GH�ELMVWHOOLQJHQ�
YDQ� GH� %%3�JURHL�� 'H� QRUP� GLH� JHKDQWHHUG� ZRUGW� LV� DOV� YROJW�� 3HU� YHUVODJMDDU� ZRUGHQ� YRRU� LHGHU�
NZDUWDDO�GH�IODVKUDPLQJ�HQ�GH�GHILQLWLHYH�UDPLQJ�PHW�HONDDU�YHUJHOHNHQ��9RRU�LHGHU�YDQ�GH�NZDUWDOHQ�
ZRUGW�QDJHJDDQ�RI�GH�ELMVWHOOLQJ�DO�GDQ�QLHW�JURWHU�LV�GDQ������SURFHQWSXQW��$OV�GLW�YRRU�PD[LPDDO�ppQ�
YDQ�GH�NZDUWDOHQ�KHW�JHYDO�LV��LV�DDQ�GH�QRUP�YROGDDQ��,Q�ILJXXU���LV�WH�]LHQ�GDW�DDQ�GH]H�QRUP�LQ������
UXLPVFKRRWV�LV�YROGDDQ��8LW�GH�ILJXXU�EOLMNW�HFKWHU�RRN�GDW�LQ�YLMI�YDQ�GH�GHUWLHQ�MDDU�GLW�QLHW�KHW�JHYDO�
ZDV��YRRU�KHW�ODDWVW� LQ������� ,Q�GH�ILJXXU�]LMQ�GDDUQDDVW�OLPLHWZDDUGHQ�ZHHUJHJHYHQ�RP�XLWELMWHUV� WH�
GHWHFWHUHQ���(HQ�XLWELMWHU�LV�HHQ�ELMVWHOOLQJ�GLH�YHHO�JURWHU�LV�GDQ�GH�UHVW��'H�OLPLHWHQ�YRRU�XLWELMWHUV�]LMQ�
JHEDVHHUG� RS� GH� PDWH� YDQ� VSUHLGLQJ� YDQ� GH� ELMVWHOOLQJHQ� ]HOI�� 6LQGV� ����� ]LMQ� GH]H� OLPLHWHQ� JHHQ�
HQNHOH�NHHU�RYHUVFKUHGHQ��
�
)LJXXU����/LPLHWHQ�YRRU�ELMVWHOOLQJHQ�YDQ�GH�HFRQRPLVFK�JURHL��)ODVK�'HI���LQWHUQH�FRQWUROH�HQ�XLWELMWHUV�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

2QGHUJUHQV�XLWELMWHUV %RYHQJUHQV�XLWELMWHUV
2QGHUJUHQV�LQWHUQH�FRQWUROH %RYHQJUHQV�LQWHUQH�FRQWUROH
%LMVWHOOLQJ

 

�������������������������������������������������
��2QWOHHQG�DDQ�'H�=LOYD���������7RRONLW�IRU�UHYLVLRQ�VWXGLHV�



� ��

�
����,QWHUQDWLRQDOH�YHUJHOLMNLQJ�
�
1LHW�DOOHHQ�1HGHUODQG�KHHIW� WH�PDNHQ�PHW�ELMVWHOOLQJHQ�YDQ�HFRQRPLVFKH�JURHLUDPLQJHQ��2RN�DQGHUH�
ODQGHQ� VWHOOHQ� KXQ� FLMIHUV� �VRPV� IRUV�� ELM�� 7DEHO� �� JHHIW� HHQ� RYHU]LFKW� YDQ� GH� ELMVWHOOLQJHQ� YDQ� GH�
YROXPHJURHL�YDQ�KHW�%%3�YRRU�HQNHOH� ODQGHQ��'H�FLMIHUV� WRW�HQ�PHW�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ�
]LMQ�RQWOHHQG�DDQ�RSHHQYROJHQGH�HGLWLHV�YDQ�GH�(FRQRPLF�2XWORRN�YDQ�GH�2(&'��2PGDW�GH]H�YRRU�
KHW� GHILQLWLHYH� MDDU� QRJ� QLHW� EHVFKLNEDDU� LV�� ]LMQ� GH� FLMIHUV� YRRU� GH]H� ODDWVWH� UDPLQJ� RQWOHHQG� DDQ�
1HZ&URQRV�� GH� SXEOLFDWLHGDWDEDVH� YDQ�(XURVWDW��%LM� GH� YHUJHOLMNLQJ� YDQ� GH]H� FLMIHUV�PRHWHQ� HQNHOH�
EHODQJULMNH�NDQWWHNHQLQJHQ�ZRUGHQ�JHPDDNW���
�
=RDOV� JHPHOG� ]LMQ� GH� EURQQHQ� YRRU� GH� UDPLQJHQ� YHUVFKLOOHQG�� 'DDUQDDVW� KHEEHQ� GH� ODQGHQ�
YHUVFKLOOHQGH�UDPLQJVSURFHVVHQ��ZDDUGRRU�UDPLQJHQ�QLHW�RS�KHW]HOIGH�PRPHQW�XLWNRPHQ��'LW�NDQ�]HOIV�
WRW� JHYROJ� KHEEHQ� GDW� HQNHOH� KLHU� JHSXEOLFHHUGH� RSHHQYROJHQGH� UDPLQJHQ� YRRU� VRPPLJH� ODQGHQ� LQ�
IHLWH� GH]HOIGH� UDPLQJ� EHWUHIIHQ� RPGDW� HU� LQ� GH� WXVVHQWLMG� JHHQ� QLHXZH� UDPLQJ� LV� JHSXEOLFHHUG��
%RYHQGLHQ� EHWUHIIHQ� GH� ODDWVWH� FLMIHUV� YRRU� VRPPLJH� ODQGHQ� �RQGHU� DQGHUH�1HGHUODQG�� JHUHYLVHHUGH�
FLMIHUV��ZDW�GH�RQGHUOLQJH�YHUJHOLMNEDDUKHLG�YHUGHU�EHPRHLOLMNW��1LHWWHPLQ�JHHIW�GH�WDEHO�HHQ�LGHH�YDQ�
GH� RUGH� YDQ� JURRWWH� YDQ� ELMVWHOOLQJHQ� LQ� DQGHUH� ODQGHQ��'H� ELMVWHOOLQJ� WXVVHQ� GH� HHUVW� JHSXEOLFHHUGH�
MDDUUDPLQJ��YRRU�1HGHUODQG�ZHHN�VOHFKWV�����SURFHQWSXQW�DI�YDQ�GH�GHILQLWLHYH�MDDUUDPLQJ��'DDUPHH�
OLMNW�1HGHUODQG�QLHW�DI�WH�ZLMNHQ�YDQ�GH�DQGHUH�KLHU�YHUPHOGH�ODQGHQ��:RUGW�HU�HFKWHU�JHNHNHQ�QDDU�GH�
RPYDQJ��LQ�DEVROXWH�]LQ��YDQ�GH�WXVVHQWLMGVH�ELMVWHOOLQJHQ��GDQ�]LMQ�GH�YHUVFKLOOHQ�YRRU�1HGHUODQG�LQ�
�����JURWHU�GDQ�LQ�GH�RYHULJH�ODQGHQ��
�
7DEHO����2SHHQYROJHQGH�MDDUUDPLQJHQ�YDQ�GH�%%3�YROXPHPXWDWLH�LQWHUQDWLRQDDO�������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

5DPLQJ (2��� (2��� (2��� (2��� (XURVWDW %LMVWHOOLQJ 6RP�YDQ�GH�DEVROXWH

&%6�UDPLQJ )ODVK -5.5 9-5 19-5 'HI )ODVK�'HI ELMVWHOOLQJHQ

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��YROXPHPXWDWLHV SURFHQWSXQW

���������������������������������������������������������������������������������������������� �������������������������������������������������������������

&DQDGD ��� ��� ��� ��� ��� ���� ���

'XLWVODQG ��� ��� ��� ��� ��� ���� ���

)UDQNULMN ��� ��� ��� ��� ��� ��� ���

-DSDQ ��� ��� ���� ���� ���� ���� ���

1HGHUODQG ��� ��� ��� ��� ��� ���� ���

9HUHQLJG�.RQLQNULMN ��� ��� ��� ��� ��� ��� ���

9HUHQLJGH�6WDWHQ ��� ��� ��� ��� ��� ���� ���

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

%URQ��2(&'��(FRQRPLF�2XWORRN��QUV���������&%6��1DWLRQDOH�UHNHQLQJHQ�������������������(XURVWDW��1HZ&URQRV���������� �
�
5HFHQWHOLMN� LV� LQ� RSGUDFKW� YDQ� GH� 2(&'� RQGHU]RHN� JHGDDQ� QDDU� GH� ELMVWHOOLQJHQ� YDQ� GH�
VHL]RHQVJHFRUULJHHUGH�%%3�JHJHYHQV�YDQ����ODQGHQ�RYHU�GH�SHULRGH�������������+LHUXLW�NZDPHQ�GH�
�YRRU]LFKWLJH��YROJHQGH�FRQFOXVLHV�QDDU�YRUHQ��
�
•� 'H�EHWURXZEDDUKHLG�YDQ�GH�FLMIHUV�LV�LQ�GH�PHHVWH�ODQGHQ�JOREDDO�JHQRPHQ�WRHJHQRPHQ�LQ�GH�ORRS�

YDQ�GH�MDUHQ��
•� 'H�JHPLGGHOGH�ELMVWHOOLQJHQ�WXVVHQ�HHUVWH�HQ�GHILQLWLHYH�UDPLQJHQ�KDGGHQ�YRRU�GH�PHHVWH�ODQGHQ�

�ZDDURQGHU�1HGHUODQG��JURIZHJ�GH]HOIGH�RPYDQJ��PHW�HQNHOH�XLW]RQGHULQJHQ��
�

�������������������������������������������������
��'H�HHUVW�JHSXEOLFHHUGH�MDDUUDPLQJ�ZRUGW�)ODVK�UDPLQJ�JHQRHPG��+HW�EHWUHIW�GH�HHUVWH�JHSXEOLFHHUGH�
JURHLUDPLQJ�YRRU�KHW�MDDU�������'H]H�LV�RQGHU�DQGHUH�JHEDVHHUG�RS�GH�HHUVWH�UDPLQJ�YRRU�KHW�YLHUGH�NZDUWDDO�
YDQ�������'H]H�)ODVK�UDPLQJ�YRRU�KHW�MDDU�ZLMNW�DI�YDQ�GH�)ODVK�GLH�LQ�GLH�UDSSRUW�JHEUXLNW�ZRUGW��
/DDWVWJHQRHPGH�LV�HHQ�JHPLGGHOGH�YDQ�GH�HHUVWH�UDPLQJHQ�YDQ�LHGHU�NZDUWDDO�HQ�LV�QRRLW�JHSXEOLFHHUG��
��=LH�'L�)RQ]R���������5HYLVLRQV�LQ�TXDUWHUO\�*'3�RI�2(&'�FRXQWULHV�
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�
����6WDWLVFKH�]XLYHUKHLG�
�
1RUPDDO� JHVSURNHQ� ]RX� GH� YHUZDFKWH� DIZLMNLQJ� WXVVHQ� GH� HHUVWH� �IODVK��� UDPLQJ� HQ� GH� GHILQLWLHYH�
UDPLQJ�� ELM� HHQ� JURRW� DDQWDO� ZDDUQHPLQJHQ�� JHOLMN� PRHWHQ� ]LMQ� DDQ� QXO�� 0HW� DQGHUH� ZRRUGHQ�� GH�
IODVKUDPLQJ�]RX�HHQ�]XLYHUH�VFKDWWHU�PRHWHQ�]LMQ�YRRU�GH�GHILQLWLHYH�UDPLQJ��(U�EHVWDDW�HHQ�VWDWLVWLVFKH�
WHVW�RP�QD�WH�JDDQ�RI�GLW�LQ�GH�SUDNWLMN�RRN�KHW�JHYDO�LV���'H]H�]RJHQDDPGH�DGMXVWHG�W�WHVW�WRHWVW��ELM�
HHQ� EHSDDOG� EHWURXZEDDUKHLGVQLYHDX�� RI� GH� GDWD� DDQWRQHQ� GDW� KHW� YHUVFKLO� WXVVHQ� EHLGH� UDPLQJHQ�
VLJQLILFDQW� DIZLMNW� YDQ� ��� ,Q� ILJXXU� �� ]LMQ� DOOH� ELMVWHOOLQJHQ� SHU� NZDUWDDO� WXVVHQ� GH� IODVK�� HQ� GH�
GHILQLWLHYH�UDPLQJ�ZHHUJHJHYHQ�HQ�LV�GH]H�EHUHNHQLQJ�JHPDDNW�YRRU�GH�NZDUWDOHQ�YDQDI������WRW�HQ�
PHW�������'H�W�ZDDUGH�NRPW�XLW�RS�������ZDDUPHH�]RZHO�RS�����DOV�RS�����EHWURXZEDDUKHLGVQLYHDX�
GH�K\SRWKHVH�PRHW�ZRUGHQ�YHUZRUSHQ�GDW�HU�JHHQ�ELDV�EHVWDDW�WXVVHQ�GH�IODVKUDPLQJ�HQ�GH�GHILQLWLHYH�
UDPLQJ��� *H]LHQ� GH� HHUGHU� JHPHOGH� JHPLGGHOGH� ELMVWHOOLQJ� YDQ� ����� SURFHQWSXQW� LV� GLW� QLHW�
YHUZRQGHUOLMN�� ,Q� GH� ELMODJH� YDQ� GLW� UDSSRUW� LV� GH� EHUHNHQLQJ� RRN� YRRU� GH� RQGHUGHOHQ� YDQ� KHW�%%3�
XLWJHYRHUG��'DDUELM� LV� RYHULJHQV� GH� YHUJHOLMNLQJ� JHPDDNW� WXVVHQ� GH� UHJXOLHUH� NZDUWDDOUDPLQJ� HQ� GH�
GHILQLWLHYH�MDDUUDPLQJ��RPGDW�YRRU�GH�IODVK�WH�ZHLQLJ�JHJHYHQV�SHU�FRPSRQHQW�EHVFKLNEDDU�]LMQ��
�
)LJXXU����%LMVWHOOLQJHQ�YDQ�GH�HFRQRPLVFKH�JURHL�SHU�NZDUWDDO��)ODVK�'HI��

%LMVWHOOLQJ�)ODVK���'HI

����

����

����

���

���

���

���

���

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

�
*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� QHH �
�

�������������������������������������������������
��2QWOHHQG�DDQ�KHW�%ULWV�VWDWLVWLVFK�EXUHDX��2IILFH�IRU�1DWLRQDO�6WDWLVWLFV��
��9ROJHQV�GH]H�WHVW�LV�HU�JHHQ�ELDV�WXVVHQ�GH�PHHVWH�GLUHFW�RSHHQYROJHQGH�UDPLQJHQ��'H�)ODVK�EOLMNW�ELMYRRUEHHOG�
ZHO�HHQ�]XLYHUH�VFKDWWHU�WH�]LMQ�YRRU�GH�UHJXOLHUH�NZDUWDDOUDPLQJ��



� ���

���0RJHOLMNH�RRU]DNHQ�YDQ�ELMVWHOOLQJHQ�
�
%LMVWHOOLQJHQ�YDQ�GH�UDPLQJHQ�NXQQHQ�YHOH�RRU]DNHQ�KHEEHQ��,Q�RQGHU]RHN�GDW�WRW�QX�WRH�JHSXEOLFHHUG�
LV��ZRUGW�YHHODO�GH�YROJHQGH�LQGHOLQJ�JHPDDNW����
�

��� KHW�EHVFKLNEDDU�NRPHQ�YDQ�QLHXZ�RI�EHWHU�EURQPDWHULDDO�
��� QLHXZH�EHUHNHQLQJ��]RDOV�XSGDWHQ�YDQ�GH�EDVLVSHULRGH�RI�DQGHUH�LQWHJUDWLH����
��� KHUVWHOOHQ�YDQ�IRXWHQ�
��� PHWKRGRORJLVFKH�HQ�FRQFHSWXHOH�YHUDQGHULQJHQ��UHYLVLHV��

�
'H]H� RRU]DNHQ� YDQ� ELMVWHOOLQJHQ� NXQQHQ� ]LFK� YRRUGRHQ� ELM� DOOH� RQGHUGHOHQ� YDQ� GH� QDWLRQDOH�
UHNHQLQJHQ��2P�HHQ�VSHFLILHNHU�EHHOG�WH�NULMJHQ�LV�KHW�GDDURP�QXWWLJ�HHQ�RQGHUYHUGHOLQJ�WH�PDNHQ�YDQ�
KHW�%%3��+HW�%%3�NDQ� RS� GULH�PDQLHUHQ� EHUHNHQG�ZRUGHQ�� YDQXLW� GH� ILQDOH� EHVWHGLQJHQ�� YDQXLW� GH�
SURGXFWLH�HQ�YDQXLW�GH�LQNRPHQV��,Q�GLW�UDSSRUW�NRPHQ�GH�HHUVWH�WZHH�PHWKRGHQ�DDQ�GH�RUGH��2S�GH]H�
PDQLHU�ZRUGW�EHNHNHQ�KRH�JURRW�GH�ELMVWHOOLQJHQ�SHU�RQGHUGHHO�YDQ�GH�QDWLRQDOH�UHNHQLQJ�ZDUHQ�YRRU�
����� �HQ� HHUGHUH� MDUHQ��� 'LW� NDQ� HHQ� LQGLFDWLH� JHYHQ� YRRU� PRJHOLMNH� ]ZDNNH� SOHNNHQ� LQ� KHW�
EURQPDWHULDDO��LQ�GH�UDPLQJVPHWKRGHQ�RI�LQ�GH�DDQVOXLWLQJ�YDQ�FLMIHUV��
�
����)LQDOH�EHVWHGLQJHQPHWKRGH�
�
(HQ�YDQ�GH�PDQLHUHQ�RP�KHW�%%3�WH�EHSDOHQ�LV�GH�ILQDOH�EHVWHGLQJHQPHWKRGH��ZDDUELM�KHW�%%3�ZRUGW�
EHUHNHQG�DOV� VRP�YDQ�GH� WRWDOH�FRQVXPSWLH��GH� WRWDOH� LQYHVWHULQJHQ�HQ�KHW�XLWYRHURYHUVFKRW��2RN�GH�
ELMVWHOOLQJ� YDQ� GH� %%3�JURHL� NDQ� ZRUGHQ� RQGHUYHUGHHOG� LQ� DDQGHOHQ� YDQ� GH]H� ILQDOH�
EHVWHGLQJVFRPSRQHQWHQ� �]LH� ILJXXU� ������'H� DDQGHOHQ� WHOOHQ� RS� WRW� GH� WRWDOH�%%3�ELMVWHOOLQJ� �WXVVHQ�
IODVK�HQ�GHILQLWLHYH�UDPLQJ��YDQ�±�����SURFHQWSXQW�LQ��������
�
9HUUHZHJ� GH� JURRWVWH� ELMGUDJHQ� DDQ� GH� %%3�ELMVWHOOLQJ� YRRU� ����� ]LMQ� WH� ]LHQ� ELM� GH� LQYRHU� HQ� GH�
XLWYRHU� YDQ� JRHGHUHQ� HQ�GLHQVWHQ��'H]H� ]LMQ� YHHO� JURWHU� GDQ�GH�%%3�ELMVWHOOLQJ��PDDU� KHIIHQ�HONDDU�
YULMZHO�RS����'LW� LV�JHHQ� WRHYDO��ZDQW�GLW�KHHIW�GHHO� WH�PDNHQ�PHW�KHW� IHLW�GDW�HHQ�JURRW�GHHO�YDQ�GH�
EXLWHQODQGVH�KDQGHO�YDQ�1HGHUODQG�EHVWDDW�XLW�]RJHQDDPGH�ZHGHUXLWYRHU��'LW�]LMQ�JRHGHUHQ�GLH�GRRU�
1HGHUODQG�ZRUGHQ� LQJHYRHUG�HQ��QD�KRRJXLW�HHQ�NOHLQH�EHZHUNLQJ� WH�KHEEHQ�RQGHUJDDQ��GLUHFW�ZHHU�
ZRUGHQ�XLWJHYRHUG��WH�GHQNHQ�YDOW�DDQ�GH�5RWWHUGDPVH�KDYHQ�RI�6FKLSKRO���:HGHUXLWYRHU�EHwQYORHGW�
GXV� ]RZHO�GH� LQYRHU�� DOV�GH�XLWYRHUFLMIHUV�HQ�RRN�YULMZHO� LQ�GH]HOIGH�PDWH��9HUGHU� LV� WH� ]LHQ�GDW�GH�
ELMGUDJH� YDQ� GH� EHGULMIVLQYHVWHULQJHQ� LHWV� JURWHU� LV� GDQ� YDQ� GH� RYHULJH� FDWHJRULHsQ� HQ� GDW� GH�
ELMVWHOOLQJHQ�ELM�GH�FRQVXPSWLH�UHODWLHI�NOHLQ�ZDUHQ���
�
'H� FRQFOXVLH� LV� GDW� GH� LQ�� HQ� XLWYRHU� LQ� ����� GH� JURRWVWH� ELMGUDJH� KHEEHQ� JHOHYHUG� DDQ� GH� %%3�
ELMVWHOOLQJ� WXVVHQ� IODVKUDPLQJ� HQ� GHILQLWLHYH� UDPLQJ� HQ� GDW� GH� ELMGUDJH� YDQ� GH� RYHULJH�
EHVWHGLQJVFDWHJRULHsQ� UHODWLHI�NOHLQ�ZDV��8LW�GLW� ODDWVWH�NDQ�HFKWHU�QLHW�JHFRQFOXGHHUG�ZRUGHQ�GDW� LQ�
GH]H�FDWHJRULHsQ�YULMZHO�JHHQ�ELMVWHOOLQJHQ�KHEEHQ�SODDWVJHYRQGHQ��7HQ�HHUVWH�NDQ�HHQ�NOHLQH�ELMGUDJH�
WH� PDNHQ� KHEEHQ� PHW� GH� JHULQJH� UHODWLHYH� RPYDQJ� LQ� KHW� %%3�� 7HQ� WZHHGH� NXQQHQ� HU� JURWH�
WXVVHQWLMGVH� ELMVWHOOLQJHQ� KHEEHQ� SODDWVJHYRQGHQ�� ,Q� KHW� YHUYROJ� YDQ� GH]H� SDUDJUDDI� ZRUGHQ� SHU�
FDWHJRULH� HQNHOH� YHUNODULQJHQ� JHJHYHQ� YRRU� GH� ELMVWHOOLQJHQ� �YDQ� GH� YROXPHPXWDWLHV� YDQ� GH�

�������������������������������������������������
���2QWOHHQG�DDQ�&��6��&DUVRQ��6��.KDZDMD��DQG�7K��.��0RUULVRQ���������5HYLVLRQV�3ROLF\�IRU�2IILFLDO�6WDWLVWLFV��
$�0DWWHU�RI�*RYHUQDQFH�
��� ,QWHJUDWLH� LV�KHW�SURFHV�ZDDUELM� UDPLQJHQ�YDQXLW�RQGHUGHOHQ�YDQ�GH�QDWLRQDOH� UHNHQLQJHQ�PHW�HONDDU�ZRUGHQ�
JHFRQIURQWHHUG�HQ�FRQVLVWHQW�ZRUGHQ�JHPDDNW�RP�]R��YDQXLW�GH�YHUVFKLOOHQGH�EHQDGHULQJVPHWKRGHQ��WRW�ppQ�%%3�
WH�NRPHQ��+HW�LV�GXV�PRJHOLMN�GDW�ELMVWHOOLQJHQ�YRRU�HHQ�RQGHUGHHO�ZRUGHQ�YHURRU]DDNW�GRRU�QLHXZH�UDPLQJHQ�
YDQ�HHQ�DQGHU�RQGHUGHHO��]RQGHU�GDW�HU�YRRU�KHW�HHUVWH�RQGHUGHHO�QLHXZH�GDWD�EHVFKLNEDDU�]LMQ�RI�RS�HHQ�DQGHUH�
PDQLHU�GH�VLWXDWLH�LV�JHZLM]LJG��
���'LW�JHEHXUW�GRRU�GH�FRPSRQHQWHQ�WH�ZHJHQ�DDQ�GH�KDQG�YDQ�KXQ�UHODWLHYH�RPYDQJ�LQ�KHW�%%3��
���(HQ�RSZDDUWVH�ELMVWHOOLQJ�YDQ�GH�LQYRHU�OHLGW�FHWHULV�SDULEXV�WRW�HHQ�QHHUZDDUWVH�ELMVWHOOLQJ�YDQ�KHW�%%3�RPGDW�
GH�LQYRHU�LQ�PLQGHULQJ�ZRUGW�JHEUDFKW�RS�GH�1HGHUODQGVH�SURGXFWLH��HQ�GXV�KHW�%%3��
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RQGHUGHOHQ�� QLHW� DOV� SHUFHQWDJH� YDQ� GH� ELMVWHOOLQJ� YDQ� GH� YROXPHJURHL� YDQ� KHW� %%3��� 9RRU�
JHGHWDLOOHHUGH�FLMIHUPDWLJH�JHJHYHQV�ZRUGW�YHUZH]HQ�QDDU�GH�ELMODJH��
�
)LJXXU����$DQGHOHQ�YDQ�GH�ILQDOH�EHVWHGLQJVFRPSRQHQWHQ�LQ�GH�ELMVWHOOLQJ�YDQ�GH�%%3�JURHL��)ODVK�'HI���
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������&RQVXPSWLH�KXLVKRXGHQV�
�
2YHU]LFKW�ELMVWHOOLQJHQ�����������
�
)LJXXU� �� ODDW� ]LHQ� GDW� GH� ELMVWHOOLQJHQ� ELM� GH� RSHHQYROJHQGH� UDPLQJHQ� YRRU� GH� FRQVXPSWLH� YDQ�
KXLVKRXGHQV� JHPLGGHOG� NOHLQ� ]LMQ��'H� JURRWVWH� ELMVWHOOLQJ� YLQGW� SODDWV� ELM� GH� GHILQLWLHYH� MDDUUDPLQJ��
*HPLGGHOG�ZHUG� GH� YROXPHJURHL� YDQ� GH� FRQVXPSWLH� GRRU� KXLVKRXGHQV� ELM� GH]H� ODDWVWH� UDPLQJ�PHW�
RQJHYHHU�����SURFHQWSXQW�QDDU�ERYHQ�ELMJHVWHOG��'LW�KHHIW� WH�PDNHQ�PHW�KHW� IHLW�GDW�HU�GDQ�YRRU�KHW�
HHUVW�EHODQJULMNH�LQIRUPDWLH�XLW�SURGXFWLHVWDWLVWLHNHQ�HQ�KHW�]RJHQDDPGH�%XGJHWRQGHU]RHN��GLH�DDQ�GH�
FRQVXPSWLHUDPLQJHQ� WHQ�JURQGVODJ� OLJJHQ��EHVFKLNEDDU�NRPW��'DDUQDDVW�ZRUGW�ELM�GH�UDPLQJ�YDQ�GH�
FRQVXPSWLH�YRRU�KXLVKRXGHQV�RQGHUVFKHLG�JHPDDNW� WXVVHQ�FRQVXPSWLH�YLD�GH�KDQGHO�HQ� FRQVXPSWLH�
GLH� QLHW� YLD� GH� KDQGHO� ORRSW�� 0HW� QDPH� ELM� GH� MDDUUDPLQJHQ� NRPW� HU� EHWHUH� LQIRUPDWLH� RYHU� GH�
FRQVXPSWLH�GLH�QLHW�YLD�KDQGHO�YHUORRSW��'H]H�ZRUGW�YHHODO�JHUDDPG�YDQXLW�GH�SURGXFWLHNDQW�YDQ�GH�
HFRQRPLH�� *HGHWDLOOHHUGH� LQIRUPDWLH� RYHU� GH]H� SURGXFWLH� NRPW� YHHODO� SDV� ELM� GH� MDDUUDPLQJ�
EHVFKLNEDDU��HHQ�YRRUEHHOG�KLHUYDQ�LV�GH�FRQVXPSWLH�YDQ�]RUJ��]LH�SDUDJUDDI����������
�
)LJXXU����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�&RQVXPSWLH�KXLVKRXGHQV�������������

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������
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SURFHQWSXQW

�
�
2RU]DNHQ�ELMVWHOOLQJHQ������
�
7DEHO����-DDUFLMIHUV�&RQVXPSWLH�KXLVKRXGHQV����������YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

&RQVXPSWLH�KXLVKRXGHQV�LQFO�,=:K ���� ���� ���� ���� ���� ���� �
�
2RN�ELM�GH� UDPLQJHQ�YRRU������ZDUHQ�HU�JHHQ�RSYDOOHQG�JURWH�ELMVWHOOLQJHQ��%LM�GH�)ODVK�� UHJXOLHUH�
NZDUWDDOUDPLQJHQ�HQ�-5.5�LV�GDW�QLHW�YHUZRQGHUOLMN��'H]H�UDPLQJHQ�ZRUGHQ�JHEDVHHUG�RS�RQJHYHHU�
GH]HOIGH�EURQVWDWLVWLHNHQ��+HW�UHVSRQVSHUFHQWDJH�ZDDURS�GH]H�VWDWLVWLHNHQ�JHEDVHHUG�]LMQ�ZRUGW�LQ�GH�
ORRS�YDQ�GH�WLMG�HFKWHU�KRJHU��ZDW�WRW�NOHLQH�ELMVWHOOLQJHQ�OHLGW��%LM�GH�YRRUORSLJH�MDDUUDPLQJ�HQ�QDGHU�
YRRUORSLJH� MDDUUDPLQJ� NRPW� HU� HQLJH� QLHXZH� LQIRUPDWLH� EHVFKLNEDDU�� 'H� LHWV� JURWHUH� ELMVWHOOLQJ� ELM�
QDGHU�YRRUORSLJH�MDDUUDPLQJ�ZDV�KHW�JHYROJ�YDQ�QLHXZH�SULMVLQIRUPDWLH�RS�KHW�JHELHG�YDQ�FRQVXPSWLH�
YDQ� GLHQVWHQ�� %LM� GH� GHILQLWLHYH� MDDUUDPLQJ� LV� YRRU� KHW� HHUVW� VXEVWDQWLHHO� JHEUXLN� JHPDDNW� YDQ�
SURGXFWLHVWDWLVWLHNHQ��*H]LHQ� GH� UHODWLHI� NOHLQH� ELMVWHOOLQJ� NDQ�ZRUGHQ� JHFRQFOXGHHUG� GDW� GH� HHUGHUH�
UDPLQJHQ�KLHU�JRHG�RS�DDQVORWHQ��
�
0DDWUHJHOHQ�GLH�JHWURIIHQ�]LMQ��RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� %LM� GH� FRQVXPSWLH� YDQ� KXLVKRXGHQV� JHOGW� HQ� VLJQDOHULQJVJUHQV�� GH� ELMVWHOOLQJ� WXVVHQ� WZHH�

RSHHQYROJHQGH� UDPLQJHQ�PDJ� LQ� SULQFLSH� QLHW� JURWHU� ]LMQ� GDQ� ���� SURFHQWSXQW�� $OV� GLW� ZHO� KHW�
JHYDO�LV��GDQ�PRHW�GDDU�HHQ�FRQFUHWH�RRU]DDN�YRRU�ZRUGHQ�DDQJHJHYHQ���

�



� ���

������,QYHVWHULQJHQ�
�
2YHU]LFKW�ELMVWHOOLQJHQ�����������
�
'H� LQYHVWHULQJHQ� ]LMQ� LQ� GH� QDWLRQDOH� UHNHQLQJHQ� RQGHUYHUGHHOG� LQ� LQYHVWHULQJHQ� GRRU� EHGULMYHQ� HQ�
LQYHVWHULQJ�GRRU�GH�RYHUKHLG��,Q�ILJXUHQ���HQ����LV�WH�]LHQ�GDW�EHLGH�FDWHJRULHsQ�LQ�GH�DIJHORSHQ�MDUHQ�
WH�PDNHQ�KHEEHQ�JHKDG�PHW�VXEVWDQWLsOH�ELMVWHOOLQJHQ�YDQ�GH�YROXPHUDPLQJHQ��'LW�LV�YRRUDO�KHW�JHYDO�
ELM�GH�MDDUFLMIHUV��'DDUELM�YDOW�RS�GDW�ELMVWHOOLQJHQ�QDDU�ERYHQ�ELM�GH�EHGULMIVLQYHVWHULQJHQ�YDDN�JHSDDUG�
JDDQ�PHW�ELMVWHOOLQJHQ�QDDU�EHQHGHQ�YDQ�RYHUKHLGVLQYHVWHULQJHQ�HQ�YLFH�YHUVD��'LW�KHHIW�RQGHU�DQGHUH�
WH� PDNHQ� PHW� KHW� IHLW� GDW� GH� LQYHVWHULQJHQ� ELM� GH� NZDUWDDOUDPLQJHQ� LQ� HHUVWH� LQVWDQWLH� DOV� JHKHHO�
JHUDDPG�ZRUGHQ�� ZDDUQD� ]H� YLD� HHQ� YHUGHHOVOHXWHO�ZRUGHQ� WRHJHZH]HQ� DDQ� EHGULMYHQ� HQ� RYHUKHLG��
9DQDI�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ�]LMQ�HU�YRRU�KHW�HHUVW�EURQQHQ�RYHU�LQYHVWHULQJHQ�EHVFKLNEDDU�
YDQXLW� GH� YUDDJNDQW� YDQ� GH� HFRQRPLH�� 2S� EDVLV� GDDUYDQ� NXQQHQ� GH� LQYHVWHULQJHQ� GRRU� EHGULMYHQ�
UHVSHFWLHYHOLMN� GRRU� GH� RYHUKHLG� GDQ� RRN� YRRU� KHW� HHUVW� DXWRQRRP�ZRUGHQ� JHUDDPG��7RW� HQ�PHW� GH�
YRRUORSLJH� MDDUUDPLQJ� ZRUGHQ� GH� UDPLQJHQ� JHEDVHHUG� RS� LQIRUPDWLH� YDQXLW� GH� DDQERGNDQW� YDQ� GH�
HFRQRPLH��ELQQHQODQGVH�SURGXFWLH�HQ�LQYRHU���
�
*H]LHQ�ERYHQVWDDQGH�LV�KHW�QLHW�YHUZRQGHUOLMN�GDW�GH�ELMVWHOOLQJHQ�ELM�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ�
KHW�JURRWVW�]LMQ��+HW� LV�YRRU�KHW�&%6�GDQ�RRN�ZHQVHOLMN�RP�RIZHO� LQ�HHQ�HHUGHU� VWDGLXP� LQIRUPDWLH�
YDQXLW�GH�YUDDJNDQW�YDQ�GH�LQYHVWHULQJHQ�WH�NULMJHQ��RIZHO�HHQ�UDPLQJVPHWKRGLHN�WH�RQWZLNNHOHQ�RP�
GLW�JRHG� WH�YRRUVSHOOHQ��*H]LHQ�KHW�YRODWLHOH�NDUDNWHU�YDQ�GH� LQYHVWHULQJHQ� OLMNW�GH� ODDWVWH�RSWLH�QLHW�
HHQYRXGLJ� WH� UHDOLVHUHQ�� 9HUGHU� LV� GH� YHUGHHOVOHXWHO� WXVVHQ� EHGULMIVLQYHVWHULQJHQ� HQ�
RYHUKHLGVLQYHVWHULQJHQ� HHQ� JURWH� LQYORHG� RS� GH� DDQVOXLWLQJ� WXVVHQ� GH� UDPLQJHQ��'LW� KHHIW� XLWHUDDUG�
JHHQ� LQYORHG� RS� GH� DDQVOXLWLQJ� WXVVHQ� GH� UDPLQJHQ� YDQ� GH� WRWDOH� LQYHVWHULQJHQ� �YDQ� EHGULMYHQ� HQ�
RYHUKHLG�VDPHQ���'H�FLMIHUV�RYHU�GH�WRWDOH�LQYHVWHULQJHQ�KHEEHQ�RYHULJHQV�YHHO�NOHLQHUH�ELMVWHOOLQJHQ�
RQGHUJDDQ�GDQ�GH�LQYHVWHULQJVFLMIHUV�YRRU�EHGULMYHQ�HQ�RYHUKHLG��
�
)LJXXU����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�,QYHVWHULQJHQ�EHGULMYHQ�������������

*HP LGGHOGH�ELMVWH OOLQJHQ�SHU�UDP LQJ������������
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)LJXXU�����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�,QYHVWHULQJHQ�RYHUKHLG�������������
*HPLGGHOGH�ELMVWH OOLQJHQ�SHU�UDP LQJ������������
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SURFHQWSXQW

�
�
2RU]DNHQ�ELMVWHOOLQJHQ������
�
7DEHO����-DDUFLMIHUV�,QYHVWHULQJHQ����������YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

%UXWR�LQYHVWHULQJHQ�EHGULMYHQ ����� ����� ����� ����� ����� �����

%UXWR�LQYHVWHULQJHQ�RYHUKHLG ���� ���� ���� ���� ���� ����� �
�
2RN�LQ������ZDUHQ�HU�JURWH�ELMVWHOOLQJHQ�ELM�GH� LQYHVWHULQJHQ��%LM�GH�RYHUKHLGVLQYHVWHULQJHQ�ZDV�GH�
ELMVWHOOLQJ� ELM� GH� QDGHU� YRRUORSLJH� MDDUUDPLQJ� KHW� JURRWVW��'LW� KDG� YRRU� HHQ� GHHO� WH�PDNHQ�PHW� HHQ�
LQFLGHQWHOH�IDFWRU��GH�LQYHVWHULQJHQ�YRRU�GH�+RJHVQHOKHLGVOLMQ��+6/��KDGGHQ�WRW�GDQ�WRH�QRJ�QLHW�JRHG�
LQ� GH� UDPLQJHQ� JH]HWHQ�� 'DDUQDDVW� NZDP� RRN� LQ� ����� ELM� GH� QDGHU� YRRUORSLJH� MDDUUDPLQJ� QLHXZH�
LQIRUPDWLH�EHVFKLNEDDU�RYHU�ZHWHQVFKDSSHOLMN�RQGHUZLMV��ZDWHUVFKDSSHQ�HQ�JHPHHQWHQ��'H�ELMVWHOOLQJ�
ELM� GH� GHILQLWLHYH� UDPLQJ� YRRU� GH� LQYHVWHULQJHQ� GRRU� EHGULMYHQ� ZDV� YRRUDO� KHW� JHYROJ� YDQ� QLHXZH�
LQIRUPDWLH�RYHU�YHU]HNHULQJVLQVWHOOLQJHQ�HQ�SHQVLRHQIRQGVHQ�HQ�LQIRUPDWLH�XLW�GH�LQYHVWHULQJVHQTXrWH�
ELM�KHW�/DQGERXZHFRQRPLVFK�,QVWLWXXW��/(,���
�
%LM�GH�GHILQLWLHYH� MDDUUDPLQJ�VSHHOGHQ�GH�FRQFHSWXHOH�YHUDQGHULQJHQ�DOV�JHYROJ�YDQ�GH� UHYLVLH������
HHQ� PHHU� GDQ� PDUJLQDOH� URO�� 'H]H� YHUDQGHULQJHQ� KDGGHQ� QDPHOLMN� HHQ� RSZDDUWV� HIIHFW� YDQ� ����
SURFHQWSXQW� RS� GH� YROXPHJURHL� YDQ� GH� LQYHVWHULQJHQ� �YDQ� EHGULMYHQ� HQ� RYHUKHLG� VDPHQ��� 'DDUYDQ�
NZDP� ���� SURFHQWSXQW� YRRU� UHNHQLQJ� YDQ� GH� LQWURGXFWLH� YDQ� GH� %LM]RQGHUH� ILQDQFLsOH� LQVWHOOLQJHQ�
�%),¶V��HQ�����SURFHQWSXQW�GRRU�GH�YHUQLHXZGH�FRPSXWHUSULMVLQGH[��
�
0DDWUHJHOHQ�GLH�JHWURIIHQ�]LMQ��RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� %LQQHQNRUW�]XOOHQ�VHFWRUUHNHQLQJHQ�SHU�NZDUWDDO��RRN�YRRU�LQYHVWHULQJHQ��ZRUGHQ�VDPHQJHVWHOG��

0HW� GH� NRPVW� YDQ� GH]H� NZDUWDDOVHFWRUUHNHQLQJHQ� ]DO� GH� DDQVOXLWLQJ� WXVVHQ� NZDUWDDO�� HQ�
MDDUUDPLQJHQ�QDDU�YHUZDFKWLQJ�EHWHU�ZRUGHQ��

�
$DQEHYHOLQJHQ�RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� 1DGHU�RQGHU]RHN�QDDU�GH�YHUGHHOVOHXWHO�WXVVHQ�EHGULMIVLQYHVWHULQJHQ�HQ�RYHUKHLGVLQYHVWHULQJHQ�LV�

JHZHQVW��'DDUELM�NDQ�JHNHNHQ�ZRUGHQ�QDDU�GH�YHUGHOLQJ�ELM�GH�GHILQLWLHYH�MDDUUDPLQJHQ�YRRU�HHQ�
JURRW�DDQWDO� MDUHQ�HQ�GH�QDYHQDQWH�ELMVWHOOLQJHQ��2RN�UHODWLHV�PHW�DQGHUH� LQGLFDWRUHQ�DOV�HHUGHUH�
LQYHVWHULQJHQ��EHGULMIVZLQVWHQ�HQ�EH]HWWLQJVJUDGHQ�NXQQHQ�LQ�KHW�RQGHU]RHN�EHWURNNHQ�ZRUGHQ��

•� (U�GLHQW�RQGHU]RFKW�WH�ZRUGHQ�RI�LQ�HHQ�HHUGHU�VWDGLXP�EURQQHQ�LQJH]HW�NXQQHQ�ZRUGHQ�RYHU�GH�
YUDDJ�QDDU�LQYHVWHULQJHQ��

�



� ���

������%XLWHQODQGVH�KDQGHO�LQ�JRHGHUHQ�
�
2YHU]LFKW�ELMVWHOOLQJHQ�����������
�
=RZHO�GH�LQYRHU�DOV�GH�XLWYRHU�YDQ�JRHGHUHQ�HQ�GLHQVWHQ�NHQGHQ�LQ�GH�DIJHORSHQ�MDUHQ�JHPLGGHOG�YULM�
JURWH� ELMVWHOOLQJHQ� �]LH� ILJXUHQ� ��� HQ� ����� 'H� WRWDOH� �RSZDDUWVH�� ELMVWHOOLQJ� EHGURHJ�� ]RZHO� YRRU� GH�
LQYRHU� DOV� YRRU� GH� XLWYRHU�� PHHU� GDQ� HHQ� SURFHQWSXQW� RS� GH� YROXPHJURHL� WXVVHQ� GH� UHJXOLHUH�
NZDUWDDOUDPLQJ�HQ�GH�GHILQLWLHYH� MDDUUDPLQJ��'H�JURRWVWH�ELMVWHOOLQJHQ�]LMQ� WH�]LHQ�ELM�GH�YRRUORSLJH�
MDDUUDPLQJ��%LM�GH�EXLWHQODQGVH�KDQGHO�LQ�JRHGHUHQ�KHHIW�GLW�±�QHW�DOV�ELM�GH�LQYHVWHULQJHQ�±�YRRU�HHQ�
GHHO� WH� PDNHQ� PHW� YHUVFKLOOHQ� LQ� PHWKRGLHN� WXVVHQ� NZDUWDDO�� HQ� MDDUUDPLQJHQ�� %LM� GH�
NZDUWDDOUHNHQLQJHQ� ZRUGHQ� GH� YROXPHPXWDWLHV� EHUHNHQG� RS� EDVLV� YDQ� PDDQGLQIRUPDWLH� �GH�
]RJHQRHPGH�PDDQGDIVODJHQ��YDQ�GH�VWDWLVWLHN� LQWHUQDWLRQDOH�KDQGHO��7HQ� WLMGH�YDQ�GH�)ODVK��� ]LMQ�HU�
PDDQGDIVODJHQ�EHVFKLNEDDU�YRRU�GH�HHUVWH�WZHH�PDDQGHQ�YDQ�KHW�YHUVODJNZDUWDDO�HQ�PRHW�HU�GXV�HHQ�
ELMUDPLQJ�ZRUGHQ� JHPDDNW� YRRU� KHW� GHUGH� NZDUWDDO��%LM� GH� UHJXOLHUH� NZDUWDDOUDPLQJ� LV� HU� YRRU� DOOH�
GULH�PDDQGHQ�ZDDUJHQRPHQ�LQIRUPDWLH�EHVFKLNEDDU��LQ�GH�YRUP�YDQ�PDDQGDIVODJHQ���%LM�GH�-5.5�LV�
HU� LQPLGGHOV� LQIRUPDWLH� SHU� NZDUWDDO� YRRUKDQGHQ�� GLH� HHQ� PHHU� YROOHGLJ� EHHOG� JHYHQ�� %LM� GH�
MDDUUDPLQJHQ� ZRUGW� HHQ� DQGHUH� ZHUNZLM]H� JHEUXLNW�� YDQDI� GH� YRRUORSLJH� MDDUUDPLQJ� ZRUGHQ� GH�
KDQGHOVVDOGL�GLUHFW�YDVWJHVWHOG�HQ�YHUYROJHQV�ZRUGHQ�GDDUXLW�GH�YROXPHRQWZLNNHOLQJHQ�EHUHNHQG��8LW�
GH� ELMVWHOOLQJHQ� EOLMNW� GDW� GH� ELM� GH� NZDUWDDOUHNHQLQJHQ� EHUHNHQGH� YROXPHFLMIHUV� YHHODO� GH� ODWHU�
EHUHNHQGH�RQWZLNNHOLQJHQ�RQGHUVFKDWWHQ��
�
)LJXXU�����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�,QYRHU�YDQ�JRHGHUHQ�HQ�GLHQVWHQ�������
�������

*HP LGGHOGH�ELMVWH OOLQJHQ�SHU�UDP LQJ������������
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�
)LJXXU�����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�8LWYRHU�JRHGHUHQ�HQ�GLHQVWHQ�������������

*HPLGGHOGH�ELMVWH OOLQJHQ�SHU�UDP LQJ������������
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�

�������������������������������������������������
���'H�)ODVK�ZRUGW�LQ�GH�ILJXUHQ�RYHU�GH�SHULRGH�����������QLHW�ZHHUJHJHYHQ�RPGDW�YRRU�GH�)ODVK�LQ�GH�HHUGHUH�
MDUHQ�QLHW�DOOH�DJJUHJDWHQ�JHSXEOLFHHUG�ZHUGHQ��



� ���

�
�
2RU]DNHQ�ELMVWHOOLQJHQ������
�
7DEHO����-DDUFLMIHUV�%XLWHQODQGVH�KDQGHO�LQ�JRHGHUHQ�HQ�GLHQVWHQ����������
YROXPHPXWDWLHV�

)ODVK 5.5 -5.5 9-5 19-5 'HI

,QYRHU�JRHGHUHQ�HQ�GLHQVWHQ ����� ����� ����� ����� ���� ����

8LWYRHU�JRHGHUHQ�HQ�GLHQVWHQ ����� ����� ����� ���� ���� ���� �
�
9RRU� KHW� YHUVODJMDDU� �����ZDUHQ� GH� ELMVWHOOLQJHQ� WXVVHQ�)ODVK� HQ� GHILQLWLHYH� MDDUUDPLQJHQ� RSQLHXZ�
JURRW��ELMQD���SURFHQWSXQW�ELM�GH�LQYRHU�HQ�UXLP�����SURFHQWSXQW�ELM�GH�XLWYRHU��'H�JURRWVWH�YHUVFKLOOHQ�
ZDUHQ�ZHHU�WH�]LHQ�ELM�GH�DDQVOXLWLQJ�WXVVHQ�MDDU��HQ�NZDUWDDOUDPLQJHQ��2RN�WXVVHQ�)ODVK�HQ�UHJXOLHUH�
NZDUWDDOUDPLQJHQ� ZDV� GH� ELMVWHOOLQJ� YDQ� ]RZHO� KHW� LQYRHU�� DOV� KHW� XLWYRHUYROXPH� UHODWLHI� JURRW�� ,Q�
�����KHHIW�GH�ELMUDPLQJ�YRRU�GH�GHUGH�PDDQG�ELM�GH�)ODVK�KHW�KDQGHOVYROXPH�RQGHUVFKDW��
�
'H�FRQFHSWXHOH�YHUDQGHULQJHQ�GRRU�GH�UHYLVLH������KDGGHQ�RRN�JHYROJHQ�YRRU�GH�YROXPHUDPLQJ�YDQ�
EXLWHQODQGVH�KDQGHO� LQ�JRHGHUHQ��'RRU�GH�QLHXZH�FRPSXWHUSULMVLQGH[� ODJ�GH�YROXPHUDPLQJ�YRRU�GH�
XLWYRHU�YDQ�JRHGHUHQ�����SURFHQWSXQW�KRJHU��DOV�JHYROJ�YDQ�HHQ�KRJHUH�UDPLQJ�YDQ�GH�ZHGHUXLWYRHU��
HQ�NZDP�GH�LQYRHU�YDQ�JRHGHUHQ�����SURFHQWSXQW�KRJHU�XLW��%LM�GH�EXLWHQODQGVH�KDQGHO�LQ�GLHQVWHQ�KDG�
GH� UHYLVLH� HHQ� QHHUZDDUWVH� ELMVWHOOLQJ� WRW� JHYROJ��'LW�ZDV� YRRUDO� KHW� JHYROJ� YDQ� GH� LQWURGXFWLH� YDQ�
ELM]RQGHUH� ILQDQFLsOH� LQVWHOOLQJHQ� �%),¶V�� LQ� GH� QDWLRQDOH� UHNHQLQJHQ�� %LM� GH� YROXPHPXWDWLH� YDQ� GH�
XLWYRHU� YDQ� GLHQVWHQ� EHGURHJ� GH� UHYLVLHELMVWHOOLQJ� ����� SURFHQWSXQW� HQ� ELM� GH� YROXPHPXWDWLH� YDQ� GH�
LQYRHU�YDQ�GLHQVWHQ������SURFHQWSXQW��
�
9HUGHU�LV�ELM�GH�UHYLVLH�QDXZHUH�DDQVOXLWLQJ�JH]RFKW�WXVVHQ�GH�JHJHYHQV�XLW�GH�VWDWLVWLHN�EXLWHQODQGVH�
KDQGHO� HQ� GLH� YDQ� GH� QDWLRQDOH� UHNHQLQJHQ� �GLH� WRW� GDQ� WRH� RQGHUOLQJH� LQFRQVLVWHQWLHV� NHQGHQ��� 'LW�
KHHIW�JHYROJHQ�YRRU�GH�UDPLQJ�YDQ�GH�ZHGHUXLWYRHU��(HQ�DQGHUH�QLHW�FRQFHSWXHOH�YHUDQGHULQJ�EHWUHIW�
GH�LQWHUQDWLRQDOH�KDQGHO�LQ�GLHQVWHQ��ZDDU�GH�ZDDUQHPLQJVPHWKRGH�YRRU�WUDQVDFWLHV�PHW�KHW�EXLWHQODQG�
LV� YHUDQGHUG�� +HW� ZDV� HFKWHU� QLHW� PRJHOLMN� GH]H� QLHW�FRQFHSWXHOH� UHYLVLH�HIIHFWHQ� QDGHU� WH�
NZDQWLILFHUHQ��RPGDW�]H�PRHLOLMN�]LMQ�WH�VFKHLGHQ�YDQ�UHJXOLHUH�ELMVWHOOLQJHQ��
�
0DDWUHJHOHQ�GLH�JHWURIIHQ�]LMQ��RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� ,Q�KHW�KXLGLJH�UDPLQJVSURFHV�LV�GH�GHUGH�PDDQGDIVODJ�HHUGHU�EHVFKLNEDDU��]RGDW�GH]H�RRN�ELM�GH�

)ODVK� LQJH]HW� NDQ� ZRUGHQ�� 'H]H� PDDQGDIVODJ� LV� ZHO� JHEDVHHUG� RS� PLQGHU� LQIRUPDWLH� GDQ� GH�
RYHULJH� DIVODJHQ��'DDUQDDVW� ]LMQ� HU�PHHU� WXVVHQWLMGVH� DIVODJHQ� EHVFKLNEDDU��+HW�JHEUXLN� KLHUYDQ�
NDQ�GH�NDQV�RS�ELMVWHOOLQJHQ�NOHLQHU�PDNHQ��

•� 'H�UDPLQJ�YDQ�SULMVRQWZLNNHOLQJHQ�YDQ�GH�EXLWHQODQGVH�KDQGHO�LQ�JRHGHUHQ�LV�YHUEHWHUG��2RN�GLW�
YHUNOHLQW�GH�NDQV�RS�JURWH�YHUVFKLOOHQ�WXVVHQ�UDPLQJHQ��

�
$DQEHYHOLQJHQ�RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� 1DGHU� RQGHU]RHN� QDDU� GH� DDQVOXLWLQJ� WXVVHQ� GH� YROXPHUDPLQJHQ� ELM� NZDUWDDOUHNHQLQJHQ� HQ�

MDDUUHNHQLQJHQ�LV�QRRG]DNHOLMN�RP�GH�UDPLQJHQ�EHWHU�RS�HONDDU�WH�ODWHQ�DDQVOXLWHQ��2YHULJHQV�LV�GH�
DDQVOXLWLQJ� DO� EHWHU� JHZRUGHQ� GRRU� GH� LQYRHULQJ� YDQ� HHQ� QLHXZ� NZDUWDDOV\VWHHP� YRRU� GH�
LQWHUQDWLRQDOH�KDQGHO��



� ���

����3URGXFWLHPHWKRGH�
�
'H� WZHHGH�PDQLHU� RP� KHW�%%3� WH� EHUHNHQHQ� LV� YROJHQV� GH� ]RJHQDDPGH� SURGXFWLHPHWKRGH��'DDUELM�
ZRUGW� GH� WRHJHYRHJGH� ZDDUGH� �SURGXFWLH� PLQXV� YHUEUXLN�� YDQ� DOOH� EHGULMIVWDNNHQ� ELQQHQ� GH�
1HGHUODQGVH�HFRQRPLH�RSJHWHOG��2S�GH]H�ZLM]H�NDQ�GH�ELMGUDJH�YDQ�GH�EHGULMIVWDNNHQ�DDQ�GH�%%3�
ELMVWHOOLQJ�ZRUGHQ�EHSDDOG�� ,Q� ILJXXU��� LV� WH� ]LHQ�GDW�YHUUHZHJ�GH�JURRWVWH� UHODWLHYH�ELMVWHOOLQJ�KHHIW�
SODDWVJHYRQGHQ�ELM�GH�ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ��'H]H�EHGULMIVWDN��ZDDULQ�RQJHYHHU�HHQ�
NZDUW�YDQ�KHW�%%3�ZRUGW�JHJHQHUHHUG��KDG�HHQ�QHJDWLHYH�ELMGUDJH�YDQ�ELMQD�HHQ�KDOYH�SURFHQWSXQW�DDQ�
GH�%%3�ELMVWHOOLQJ��2RN�GH� ERXZQLMYHUKHLG� OHYHUGH� HHQ� QHHUZDDUWVH�ELMGUDJH� GLH� JURWHU�ZDV� GDQ� GH�
%%3�ELMVWHOOLQJ�]HOI��'DDUWHJHQRYHU�VWDDQ�YLHU�EHGULMIVWDNNHQ�PHW�HHQ�ELMVWHOOLQJ�QDDU�ERYHQ��ZDDUYDQ�
GH� LQGXVWULH� GH� JURRWVWH� ELMGUDJH� OHYHUGH�� 2SYDOOHQG� LV� GH� JURWH� ELMGUDJH� YDQ� GH� NOHLQH� EHGULMIVWDN�
HQHUJLH��HQ�ZDWHUOHLGLQJEHGULMYHQ��'H]H�ELMVWHOOLQJ�LV�PHGH�HHQ�JHYROJ�YDQ�GH�UHYLVLH�������ZDDUELM�GH�
UDPLQJ�YDQ�GH�SURGXFWLH�YDQ�HQHUJLH��HQ�KHW�YHUEUXLN�KLHUYDQ�LQ�KHW�SURGXFWLHSURFHV��QDDU�EHQHGHQ�LV�
ELMJHVWHOG�� 9DQZHJH� GH� UHODWLHI� JHULQJH� WRHJHYRHJGH� ZDDUGH� YDQ� GH]H� EHGULMIVWDN� WHQ� RS]LFKWH� YDQ�
SURGXFWLH�HQ�YHUEUXLN�NXQQHQ�ELMVWHOOLQJHQ�YDQ�SURGXFWLH�RI�YHUEUXLN�OHLGHQ�JURWH�ELMVWHOOLQJHQ�YDQ�GH�
WRHJHYRHJGH� ZDDUGH�� 2S� GH� ELMVWHOOLQJHQ� ELM� LQGXVWULH�� ILQDQFLsOH� HQ� ]DNHOLMNH� GLHQVWYHUOHQLQJ��
RYHUKHLG�HQ�]RUJ�HQ�RYHULJH�GLHQVWYHUOHQLQJ�ZRUGW�QDGHU�LQJHJDDQ��
�
'H�UHYLVLH������KHHIW�RYHULJHQV�JHYROJHQ�JHKDG�YRRU�GH�UDPLQJ�YDQ�GH�WRHJHYRHJGH�ZDDUGH�YDQ�DOOH�
EHGULMIVWDNNHQ��7HQ�HHUVWH�KHHIW�GH�ZLM]LJLQJ�YDQ�GH�UHJLVWUDWLH�YDQ�),6,0�JHOHLG�WRW�HHQ�ODJHUH�UDPLQJ�
YDQ�GH�WRHJHYRHJGH�ZDDUGH�YDQ�DOOH�EHGULMIVWDNNHQ��7HQ�WZHHGH�LV�KHW�SURFHV�YDQ�VDPHQVWHOOLQJ�YDQ�GH�
MDDUOLMNVH�SURGXFWLHVWDWLVWLHNHQ�YRRU�HHQ�JURRW�DDQWDO�EHGULMIVWDNNHQ�DDQJHSDVW��
�
)LJXXU�����$DQGHOHQ�YDQ�GH�ILQDOH�SURGXFWLHFRPSRQHQWHQ�LQ�GH�ELMVWHOOLQJ�YDQ�GH�%%3�JURHL��)ODVK�'HI���
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� ���

������,QGXVWULH�
�
2YHU]LFKW�ELMVWHOOLQJHQ�����������
�
)LJXXU����ZLMVW�XLW�GDW�GH��RYHU�HHQ�ODQJHUH�SHULRGH��JHPLGGHOGH�ELMVWHOOLQJHQ�YDQ�GH�YROXPHJURHL�YDQ�
GH� WRHJHYRHJGH� ZDDUGH� YDQ� GH� LQGXVWULH� NOHLQ� ]LMQ�� %LM� JHHQ� HQNHOH� UDPLQJ� ZDV� KHW� YHUVFKLO� WHQ�
RS]LFKWH� YDQ� GH� YRRUJDDQGH� UDPLQJ� JURWHU� GDQ� ���� SURFHQWSXQW�� $OV� DI]RQGHUOLMNH� MDUHQ� ZRUGHQ�
EHNHNHQ� EOLMNW� HFKWHU� GDW� HU� ZHO� JURWH� ELMVWHOOLQJHQ� ]LMQ� JHZHHVW�� ,Q� VRPPLJH� MDUHQ� ZDUHQ� ]H� QDDU�
ERYHQ�HQ�LQ�DQGHUH�MDUHQ�QDDU�EHQHGHQ�HQ�GDDUGRRU�YLHOHQ�]H�JHPLGGHOG�JURWHQGHHOV�WHJHQ�HONDDU�ZHJ��
0HGH�GRRU�KHW�HIIHFW� YDQ�RSZDDUWVH� HQ�QHHUZDDUWVH�ELMVWHOOLQJHQ�GLH�HONDDU�GHHOV�RSKHIIHQ�EOLMNW�GH�
UHJXOLHUH�NZDUWDDOUDPLQJHQ�XLWHLQGHOLMN�HHQ�VWDWLVWLVFK�]XLYHUH�VFKDWWHU�YRRU�GH�GHILQLWLHYH�MDDUUDPLQJ�
WH�]LMQ�JHZHHVW��]LH�ELMODJH���
�
)LJXXU�����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�7RHJHYRHJGH�ZDDUGH�LQGXVWULH�������������

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������
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�
�
2RU]DNHQ�ELMVWHOOLQJHQ������
�
7DEHO����-DDUFLMIHUV�7RHJHYRHJGH�ZDDUGH�LQGXVWULH����������YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

7:�LQGXVWULH ����� ����� ����� ����� ����� ����  
�
'H� ELMVWHOOLQJ� WXVVHQ� GH� )ODVK� HQ� GH� GHILQLWLHYH� MDDUUDPLQJ� EHGURHJ� YRRU� KHW� YHUVODJMDDU� ����� ����
SURFHQWSXQW��]LH�WDEHO�����'LW�LV�YHHO�PHHU�GDQ�KHW�ODQJMDULJ�JHPLGGHOGH��'H�LQGXVWULH�KDG�GDDUPHH�HHQ�
JURWH�ELMGUDJH�DDQ�GH� WRWDOH�ELMVWHOOLQJ�YDQ�GH�HFRQRPLVFKH�JURHL��%LM�GH�QDGHU�YRRUORSLJH�HQ�ELM�GH�
GHILQLWLHYH� MDDUUDPLQJHQ�ZDUHQ�GH�ELMVWHOOLQJHQ�KHW�JURRWVW��%LM�GH�GHILQLWLHYH� MDDUUDPLQJ�ZDV�HU�HHQ�
QHHUZDDUWV�HIIHFW�DOV�JHYROJ�YDQ�GH�UHYLVLH�������GRRU�GH�JHZLM]LJGH�UHJLVWUDWLH�YDQ�),6,0�ZHUG�GH�
WRHJHYRHJGH� ZDDUGH� QDDU� EHQHGHQ� ELMJHVWHOG�� HQ� ZDV� GH� µUHJXOLHUH¶� ELMVWHOOLQJ� GXV� QRJ� JURWHU�� 'H�
ELMVWHOOLQJHQ�ELM�GH�NZDUWDDOUDPLQJHQ�ZDUHQ�EHSHUNW�LQ�RPYDQJ��
�
'H� LQGXVWULH� DOV� JHKHHO� ZRUGW� LQ� GH� QDWLRQDOH� UHNHQLQJHQ� RQGHUYHUGHHOG� LQ� YHUVFKLOOHQGH� EUDQFKHV��
)LJXXU� ��� ODDW� ]LHQ� LQ� ZHONH� PDWH� GH� YHUVFKLOOHQGH� EUDQFKHV� KHEEHQ� ELMJHGUDJHQ� DDQ� GH� WRWDOH�
ELMVWHOOLQJ�ELM�GH�LQGXVWULH�LQ�������GH�ELMGUDJHQ�WHOOHQ�RS�WRW�GH�ELMVWHOOLQJ�YDQ�GH�LQGXVWULH�DOV�JHKHHO�
YDQ�����SURFHQWSXQW���'H�JURRWVWH�ELMGUDJHQ�NRPHQ�YDQ�GH�YRHGLQJV�� HQ�JHQRWPLGGHOHQLQGXVWULH�� GH�
DDUGROLH�LQGXVWULH�HQ�GH�FKHPLVFKH�LQGXVWULH� 
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�
)LJXXU� ���� $DQGHOHQ� YDQ� GH� EUDQFKHV� LQ� GH� WRWDOH� ELMVWHOOLQJ� YDQ� GH� YROXPHJURHL� YDQ� GH� WRHJHYRHJGH�
ZDDUGH�YDQ�GH�LQGXVWULH��)ODVK�'HI��������
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�
�
7DEHOOHQ� �� HQ� �� JHYHQ� HHQ� RYHU]LFKW� YDQ� GH� RSHHQYROJHQGH� UDPLQJHQ� ELM� GH� YRHGLQJV�� HQ�
JHQRWPLGGHOHQLQGXVWULH� HQ� GH� RQGHUGHOHQ� YDQ� GH� FKHPLVFKH� LQGXVWULH�� %LM� GH� YRHGLQJV�� HQ�
JHQRWPLGGHOHQLQGXVWULH�]LMQ�GH�ELMVWHOOLQJHQ�WXVVHQ�GH�RSHHQYROJHQGH�UDPLQJHQ�RYHU�KHW�DOJHPHHQ�QLHW�
]R�JURRW��DIJH]LHQ�YDQ�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ���PDDU�ZHO�VWHHGV�QDDU�ERYHQ��'DDUGRRU�LV�KHW�
YHUVFKLO�WXVVHQ�)ODVK�HQ�GHILQLWLHYH�UDPLQJ�JURRW������SURFHQWSXQW���%LM�GH�FKHPLVFKH�LQGXVWULH�YDOOHQ�
YRRUDO�GH�JURWH�ELMVWHOOLQJHQ�ELM�GH�GHILQLWLHYH�MDDUUDPLQJ�RS��YRRU�DOOH�GULH�GH�RQGHUGHOHQ��
�
7DEHO����-DDUFLMIHUV�7RHJHYRHJGH�ZDDUGH�YRHGLQJV��HQ�JHQRWPLGGHOHQLQGXVWULH����������YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

7:�9RHGLQJV��HQ�JHQRWPLGGHOHQLQGXVWULH ���� ��� ��� ��� ��� ��� �
�
7DEHO����-DDUFLMIHUV�7RHJHYRHJGH�ZDDUGH�FKHPLVFKH�LQGXVWULH����������YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

��&KHPLVFKH�EDVLVSURGXFWHQ�LQGXVWULH ��� ��� ��� ��� ��� ���

��&KHPLVFKH�HLQGSURGXFWHQ�LQGXVWULH ��� ��� ��� ��� ��� ����

��5XEEHU��HQ�NXQVWVWRILQGXVWULH ��� ��� ��� ��� ��� ��� �
�
+HW�UDPLQJVSURFHV�LV�ELM�GH�PHHVWH�EUDQFKHV�LQ�JURWH�OLMQHQ�KHW]HOIGH��,Q�GH�NZDUWDDOUDPLQJHQ�ZRUGHQ�
GH�SURGXFWLHFLMIHUV�JURWHQGHHOV�JHEDVHHUG�RS�GH�]RJHQDDPGH�PDDQGSURGXFWLH�LQGH[��3,���'H]H�ZRUGW�
GRRU�KHW�&%6�VDPHQJHVWHOG�RS�EDVLV�YDQ�HQTXrWHJHJHYHQV�ELM�EHGULMYHQ��GH�SURGXFWLHRPYDQJ�ZRUGW�
PHHVWDO�JHVFKDW�RS�EDVLV�YDQ�GH�RP]HW�RI�KHW�DDQWDO�JHZHUNWH�XUHQ���'H�3,�ZRUGW�SHU�PDDQG�EHUHNHQG�
HQ�UHJHOPDWLJ�ELMJHVWHOG��+HW�YHUVFKLO�WXVVHQ�GH�3,�GLH�ELM�GH�)ODVK�JHEUXLNW�ZRUGW�HQ�GH�3,�GLH�ELM�GH�
UHJXOLHUH� NZDUWDDOUDPLQJ� ZRUGW� LQJH]HW� LV� KHW� UHVSRQVSHUFHQWDJH�� 'LW� OLJW� ELM� GH� )ODVK� RS� ]R¶Q� ���
SURFHQW�HQ�ELM�GH�UHJXOLHUH�NZDUWDDOUDPLQJ�RS�UXLP����SURFHQW��
�
2P�LQ�GH�NZDUWDDOUDPLQJHQ�WRW�GH�RQWZLNNHOLQJ�YDQ�GH�WRHJHYRHJGH�ZDDUGH�WH�NRPHQ�PRHW��QDDVW�HHQ�
UDPLQJ�YRRU�GH�SURGXFWLH��RRN�HHQ�UDPLQJ�YRRU�KHW�YHUEUXLN�YDQ�GH�EUDQFKHV�JHPDDNW�ZRUGHQ��2PGDW�
KLHURYHU� JHHQ� HQTXrWHJHJHYHQV� EHVFKLNEDDU� ]LMQ� RS� NZDUWDDOEDVLV�� ZRUGW� KLHUYRRU� HHQ� VFKDWWLQJ�
JHPDDNW�ZDDUELM�JHEUXLN�ZRUGW�JHPDDNW�YDQ�YHUEUXLNVJHJHYHQV�YDQ�YRRUJDDQGH�MDUHQ��'DDUELM�ZRUGW�
HUYDQ� XLWJHJDDQ� GDW� KHW� YHUEUXLN� ]LFK� RS� GH]HOIGH� ZLM]H� DOV� GH� SURGXFWLH� KHHIW� RQWZLNNHOG�� 'H�
XLWHLQGHOLMN�LQ�GH�NZDUWDDOUHNHQLQJHQ�EHUHNHQGH�RQWZLNNHOLQJ�YDQ�GH�WRHJHYRHJGH�ZDDUGH�PDJ�YHUGHU�
LQ� SULQFLSH� QLHW� PHHU� GDQ� ���� SURFHQWSXQW� DIZLMNHQ� YDQ� GH� RQWZLNNHOLQJ� GLH�PLGGHOV� GH�PDDQG�3,�
ZRUGW�EHUHNHQG��WHQ]LM�HU�GXLGHOLMNH�DDQZLM]LQJHQ�]LMQ�YRRU�HHQ�DIZLMNHQGH�RQWZLNNHOLQJ��'H]H�UHJHO�LV�
LQJHVWHOG�RP�GH�DDQVOXLWLQJ�WXVVHQ�GH�PDDQG�3,�HQ�GH�NZDUWDDOUHNHQLQJHQ�WH�ZDDUERUJHQ��
�
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%LM� GH� MDDUUDPLQJHQ� LV� HU� YRRU� GH� PHHVWH� EUDQFKHV� YHHO� PHHU� LQIRUPDWLH� EHVFKLNEDDU� GDQ� ELM� GH�
NZDUWDDOUDPLQJHQ� PLGGHOV� GH� ]RJHQRHPGH� SURGXFWLHVWDWLVWLHNHQ�� (HQ� YRRUEHHOG� LV� GH� YRHGLQJV�� HQ�
JHQRWPLGGHOHQLQGXVWULH�� 'DDU� LV� ELM� GH� QDGHU� YRRUORSLJH� MDDUUDPLQJ� YRRU� KHW� HHUVW� LQIRUPDWLH� YDQ�
SURGXFWVFKDSSHQ�EHVFKLNEDDU�HQ�]LMQ�HU�WHYHQV�JHJHYHQV�RYHU�KHW�YHUEUXLN��+LHUGRRU�NDQ�KHW�YHUEUXLN�
DXWRQRRP� JHUDDPG� ZRUGHQ� HQ� KRHIW� GH� RQWZLNNHOLQJ� YDQ� KHW� YHUEUXLN� GXV� QLHW� PHHU�� ]RDOV� ELM� GH�
NZDUWDDOUHNHQLQJHQ��JHOLMN�WH�]LMQ�DDQ�GLH�YDQ�GH�SURGXFWLH��'LW�VSHHOW�RRN�ELM�GH�FKHPLVFKH�LQGXVWULH��
PDDU�GDQ�ELM�GH�GHILQLWLHYH�MDDUUDPLQJ��+HW�YHUVFKLO�LQ�GH�UDPLQJHQ�YRRU�KHW�YHUEUXLN�WXVVHQ�NZDUWDDO��
HQ�MDDUUDPLQJHQ�KHHIW�LQ������JHOHLG�WRW�JURWH�ELMVWHOOLQJHQ�YDQ�GH�WRHJHYRHJGH�ZDDUGH��
�
$DQEHYHOLQJHQ�RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� 1DGHU�RQGHU]RHN�QDDU�GH�DDQVOXLWLQJ� WXVVHQ� MDDU�� HQ�NZDUWDDOFLMIHUV� LV� YDQ�EHODQJ�� ,Q�KHW� UHFHQW�

XLWJHYRHUGH� .5(*�SURMHFW� �.ZDOLWHLW� 5DPLQJ� (FRQRPLVFKH� *URHL��� ZDDULQ� KHW� SURFHV� YDQ� GH�
UDPLQJHQ�YDQ�GH�HFRQRPLVFKH�JURHL�LV�JHsYDOXHHUG��LV�KLHUPHH�HHQ�EHJLQ�JHPDDNW��'DDUQDDVW�NDQ�
RQGHU]RHN� JHGDDQ� ZRUGHQ� QDDU� GH� YDVWH� YHUKRXGLQJ� WXVVHQ� SURGXFWLH� HQ� YHUEUXLN� ELM� GH�
NZDUWDDOUDPLQJHQ�� 9HUGHU� LV� RQGHU]RHN� QDDU� HHUGHUH� EHVFKLNEDDUKHLG� YDQ� JHJHYHQV� RYHU� GH�
RPYDQJ�YDQ�KHW�YHUEUXLN�SHU�EUDQFKH�ELM�GH�NZDUWDDOUHNHQLQJHQ�YDQ�EHODQJ��

•� $QDO\VH� YDQ� GH� RPYDQJ� YDQ� GH� ELMVWHOOLQJHQ� LQ� GH� RSHHQYROJHQGH� UDPLQJHQ� YDQ� GH�
EURQVWDWLVWLHNHQ��]RDOV�GH�PDDQG�3,��HQ�YDQ�GH�YUDDJ�KRH�VWULQJHQW�PRHW�ZRUGHQ�YDVWJHKRXGHQ�DDQ�
GH�DDQVOXLWLQJ�WXVVHQ�PDDQG�3,�HQ�GH�NZDUWDDOUHNHQLQJHQ��'H]H�DQDO\VH�LV�WHYHQV�HHQ�RQGHUZHUS�
YDQ�YHUYROJRQGHU]RHN�RS�KHW�.5(*�SURMHFW��
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������)LQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ�
�
2YHU]LFKW�ELMVWHOOLQJHQ�����������
�
%LM�GH�ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ�LV�JHPLGGHOG�RYHU�����������ELM�JHHQ�HQNHOH�UDPLQJ�HHQ�
JURWH� ELMVWHOOLQJ� WH� ]LHQ� YDQ� GH� YROXPHJURHL� YDQ� GH� WRHJHYRHJGH�ZDDUGH� �]LH� ILJXXU� �����$OOHHQ� GH�
JHPLGGHOGH�ELMVWHOOLQJ�ELM�GH�YRRUORSLJH�MDDUUDPLQJ�OLJW�QHW�ERYHQ�GH�����SURFHQWSXQW��%LM�GH�ILQDQFLsOH�
HQ� ]DNHOLMNH� GLHQVWYHUOHQLQJ� LV� GDQ� RRN� JHHQ� VSUDNH� YDQ� HHQ� VWUXFWXUHOH� ELDV� WXVVHQ� GH�
NZDUWDDOUDPLQJHQ� HQ� GH� GHILQLWLHYH� MDDUUDPLQJ�� $OV� HFKWHU� GH� MDUHQ� DI]RQGHUOLMN� EHNHNHQ� ZRUGHQ��
EOLMNW� GH� ILQDQFLsOH� HQ� ]DNHOLMNH� GLHQVWYHUOHQLQJ�� PHW� QDPH� GH� ODDWVWH� MDUHQ�� HHQ� JURRW� DDQGHHO� WH�
KHEEHQ�JHKDG�LQ�GH�ELMVWHOOLQJHQ��(U�LV�LHWV�GHUJHOLMNV�WH�]LHQ�DOV�ELM�GH�LQGXVWULH��LQ�VRPPLJH�MDUHQ�]LMQ�
HU�JURWH�ELMVWHOOLQJHQ�QDDU�ERYHQ�HQ�LQ�DQGHUH�MDUHQ�QDDU�EHQHGHQ��PDDU�GH�JHPLGGHOGH�ELMVWHOOLQJ�RYHU�
HHQ�DDQWDO�MDUHQ�OLJW�GLFKW�ELM�QXO��
�
)LJXXU�����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�7RHJHYRHJGH�ZDDUGH�ILQDQFLsOH�HQ�
]DNHOLMNH�GLHQVWYHUOHQLQJ�������������

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������
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�
2RU]DNHQ�ELMVWHOOLQJHQ������
�
7DEHO�����-DDUFLMIHUV�7RHJHYRHJGH�ZDDUGH�ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ����������
YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

7:�ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUO� ���� ����� ����� ����� ����� ����� �
�
'H� ILQDQFLsOH� HQ� ]DNHOLMNH� GLHQVWYHUOHQLQJ� ZRUGW� LQ� GH� QDWLRQDOH� UHNHQLQJHQ� RQGHUYHUGHHOG� LQ� YLHU�
RQGHUGHOHQ��GH�ILQDQFLsOH�GLHQVWYHUOHQLQJ��YHUKXXU�YDQ�HQ�KDQGHO�LQ�RQURHUHQG�JRHG��XLW]HQGEXUHDXV�HQ�
RYHULJH�]DNHOLMNH�GLHQVWYHUOHQLQJ��'H�YROXPHJURHL�YDQ�GH�WRHJHYRHJGH�ZDDUGH�YDQ�GH�EHGULMIVWDN�DOV�
JHKHHO� ZHUG� YDQ� GH� )ODVK� QDDU� GH� GHILQLWLHYH� MDDUUDPLQJ� PHW� UXLP� ���� SURFHQWSXQW� QDDU� EHQHGHQ�
ELMJHVWHOG��]LH�WDEHO������7DEHO����JHHIW�HHQ�RYHU]LFKW�YDQ�GH�UDPLQJHQ�SHU�RQGHUGHHO��
�
7DEHO�����-DDUFLMIHUV�7RHJHYRHJGH�ZDDUGH�RQGHUGHOHQ�YDQ�GH�ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ�������
���YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

��)LQDQFLsOH�LQVWHOOLQJHQ ���� ���� ���� ���� ���� ���

��9HUKXXU�YDQ�HQ�KDQGHO�LQ�RQURHUHQG�JRHG ��� ��� ��� ��� ��� ���

��8LW]HQGEXUHDXV ���� ���� ���� ���� ���� ����

��2YHULJH�]DNHOLMNH�GLHQVWYHUOHQLQJ ���� ��� ��� ���� ���� ���� �
�
,Q� ILJXXU� ��� ]LMQ� GH]H� ELMVWHOOLQJHQ� YDQ� GH� YHUVFKLOOHQGH� RQGHUGHOHQ� RPJHUHNHQG� LQ� ELMGUDJHQ� DDQ�
ELMVWHOOLQJ�YDQ�GH�ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ�DOV�JHKHHO��+HW�EOLMNW�GDW�GH�RYHULJH�]DNHOLMNH�
GLHQVWYHUOHQLQJ�YHUXLW�KHW�JURRWVWH�DDQGHHO�KHHIW�LQ�������
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�
)LJXXU�����$DQGHOHQ�YDQ�GH�RQGHUGHOHQ� LQ�GH�WRWDOH�ELMVWHOOLQJ�YDQ�GH�YROXPHJURHL�YDQ�GH�WRHJHYRHJGH�
ZDDUGH�YDQ�GH�ILQDQFLsOH�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ��)ODVK�'HI��������
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�
�
'H�ILQDQFLsOH�LQVWHOOLQJHQ�EHVWDDQ�YRRUQDPHOLMN�XLW�EDQNHQ��YHU]HNHUDDUV�HQ�SHQVLRHQIRQGVHQ��9HUXLW�
GH� JURRWVWH� ELMVWHOOLQJ� ELM� GH� ILQDQFLsOH� LQVWHOOLQJHQ� YRQG� SODDWV� ELM� GH� GHILQLWLHYH� MDDUUDPLQJ� �QDDU�
ERYHQ���'LW�ZDV� YRRUDO� HHQ� JHYROJ� YDQ� GH� UHYLVLH��'H� UHJLVWUDWLH� YDQ� GH� UHQWHPDUJH� YDQ� EDQNHQ� LV�
YROOHGLJ�YHUDQGHUG��GRRU�GH�JHZLM]LJGH�UHJLVWUDWLH�YDQ�),6,0��ZDDUGRRU�GH�WRHJHYRHJGH�ZDDUGH�KRJHU�
XLWNZDP�� 2RN� GH� LQWURGXFWLH� YDQ� GH� ELM]RQGHUH� ILQDQFLsOH� LQVWHOOLQJHQ� �%),¶V�� LQ� GH� QDWLRQDOH�
UHNHQLQJHQ�KHHIW�KLHUELM�HHQ�URO�JHVSHHOG��%LM�GH�UDPLQJHQ�WRW�HQ�PHW�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ�
ZDUHQ� GH� ELMVWHOOLQJHQ�PLQGHU� JURRW��PDDU� MXLVW� VWHHGV� QDDU� EHQHGHQ��+LHUGRRU�ZDV� HU� WRFK� HHQ� YULM�
JURRW�YHUVFKLO� WXVVHQ�GH�)ODVK�HQ�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ��'H�YHUVFKLOOHQ�WXVVHQ�GH�UHJXOLHUH�
NZDUWDDOUDPLQJHQ�HQ�GH�)ODVK�KRXGHQ�RQGHU�PHHU�YHUEDQG�PHW�KHW�JHULQJH�DDQWDO�EHVFKLNEDUH�EURQQHQ�
ELM�GH�)ODVK��%LM�GH�YRRUORSLJH�MDDUUDPLQJ�NRPW�YRRU�EDQNHQ�YHHO� LQIRUPDWLH�YDQ�'H�1HGHUODQGVFKH�
%DQN� �'1%�� EHVFKLNEDDU�� 9DQDI� GH� QDGHU� YRRUORSLJH� MDDUUDPLQJ� ]LMQ� HU� YRRU� KHW� HHUVW� QLHW�
JHFRQVROLGHHUGH� '1%�FLMIHUV� EHVFKLNEDDU�� 'H]H� ]LMQ� YDQ� JURRW� EHODQJ� YRRU� GH� UDPLQJ� YDQ� KHW�
ELQQHQODQGV� EHGULMI� ELM� EDQNHQ�� 'RRU� GH]H� QLHXZH� LQIRUPDWLH� NDQ� VRPV� EOLMNHQ� GDW� KHW� ELM� GH�
NZDUWDDOUHNHQLQJHQ� JHVFKHWVWH� EHHOG� IRUV� PRHW� ZRUGHQ� DDQJHSDVW�� 'LW� ODDWVWH� JHOGW� RRN� YRRU� GH�
YHU]HNHUDDUV� HQ� SHQVLRHQIRQGVHQ�� 'DDU� ]LMQ� ELM� GH� QDGHU� YRRUORSLJH� MDDUUDPLQJ� YRRU� KHW� HHUVW�
JHGHWDLOOHHUGH�EURQQHQ�YDQ�GH�3HQVLRHQ��HQ�9HU]HNHULQJVNDPHU��39.��EHVFKLNEDDU��
�
'H� RYHULJH� ]DNHOLMNH� GLHQVWYHUOHQLQJ� EHVWDDW� XLW� YHUKXXU� YDQ� URHUHQGH� JRHGHUHQ��
FRPSXWHUVHUYLFHEXUHDXV�� VSHXU�� HQ� RQWZLNNHOLQJVZHUN�� MXULGLVFKH� HQ� HFRQRPLVFKH� GLHQVWYHUOHQLQJ��
DUFKLWHFWHQ�� HQ� LQJHQLHXUVEXUHDXV�� UHFODPHEXUHDXV� HQ� ]DNHOLMNH� GLHQVWYHUOHQLQJ� Q�H�J�� 'H� RYHULJH�
]DNHOLMNH�GLHQVWYHUOHQLQJ�KHHIW�LQ������HHQ�JURRW�DDQGHHO�JHKDG�LQ�GH�ELMVWHOOLQJHQ�YDQ�GH�ILQDQFLsOH�HQ�
]DNHOLMNH� GLHQVWYHUOHQLQJ�� %LM� GH� )ODVK�� HQ� UHJXOLHUH� NZDUWDDOUDPLQJ� ]LMQ� DOOHHQ� YRRU� ,7�EHGULMYHQ�
RP]HWJHJHYHQV�EHVFKLNEDDU��9RRU�GH�RYHULJH�RQGHUGHOHQ�PRHW�HHQ�VFKDWWLQJ�JHPDDNW�ZRUGHQ�RS�EDVLV�
YDQ� ]HHU� JOREDOH� LQGLFDWRUHQ�� %LM� GH� UHJXOLHUH� NZDUWDDOUDPLQJHQ� NDQ� ZRUGHQ� DDQJHVORWHQ� ELM�
RQWZLNNHOLQJHQ� YDQ� GH� ZHUNJHOHJHQKHLG�� 'H� MDDUUDPLQJHQ� ]LMQ� JHEDVHHUG� RS� HHQ� YHHO� PHHU�
JHGHWDLOOHHUG�VWHOVHO�YDQ�&%6�SURGXFWLHVWDWLVWLHNHQ��'H�JURWH�ELMVWHOOLQJ�ELM�GH�GHILQLWLHYH�MDDUUDPLQJ�LV�
PHGH�HHQ�JHYROJ�YDQ�GH�KHU]LHQLQJ�YDQ�GH�EURQJHJHYHQV��ZDDU�GH�PHWKRGH�YDQ�ELMUDPLQJ�YDQ�NOHLQH�
EHGULMYHQ�LV�YHUDQGHUG��
�
0DDWUHJHOHQ�GLH�JHWURIIHQ�]LMQ��RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� (U�ZRUGW� JHZHUNW� DDQ� GH� RQWZLNNHOLQJ� YDQ� HHQ� QLHXZH� YROXPH�LQGLFDWRU� YRRU� GH� SURYLVLHV� YDQ�

EDQNHQ��
•� ,Q�KHW�NDGHU�YDQ�GH�QLHXZH�VHFWRUUHNHQLQJHQ�RS�NZDUWDDOEDVLV�LV�HHQ�UDSSRUWDJH�YRRU�GH�EDQNHQ�

RQWZLNNHOG�ZDDUGRRU�GH�UDPLQJHQ�YRRU�SURGXFWLH��YHUEUXLN�HQ�ORRQNRVWHQ�]XOOHQ�YHUEHWHUHQ��'RRU�
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GH]H� ]RJHQRHPGH� NZDUWDDOVHFWRUUHNHQLQJHQ� ]XOOHQ� GH� NZDUWDDOFLMIHUV� QDDU� YHUZDFKWLQJ� EHWHU�
DDQVOXLWHQ�ELM�GH�MDDUFLMIHUV��

•� (U� LV� HHQ� XLWJHEUHLG� RQGHU]RHN� JHVWDUW� QDDU� GH� ZDDUQHPLQJ� YDQ� GH� SHQVLRHQHQ� HQ�
YHU]HNHULQJVLQVWHOOLQJHQ�HQ�GH�YHUVFKLOOHQ�WXVVHQ�NZDUWDDO��HQ�MDDUUDPLQJHQ��

•� ,QPLGGHOV� ZRUGHQ� HU� RP]HWVWDWLVWLHNHQ� JHPDDNW� YRRU� DOOH� RQGHUGHOHQ� YDQ� GH� RYHULJH�
GLHQVWYHUOHQLQJ�� 8LW� KHW� .5(*�UDSSRUW� EOLMNW� HFKWHU� GDW� GH]H� QRJ� QLHW� JRHG� DDQVOXLWHQ� ELM� GH�
MDDUFLMIHUV��

�
$DQEHYHOLQJHQ�RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� 2QGHU]RHN�QDDU� VQHOOHUH�EHVFKLNEDDUKHLG�YDQ�EHWURXZEDUH�EURQQHQ�EOLMIW� QRGLJ�RP�ELM� GH�)ODVK�

HHQ�PHHU�RQGHUERXZGH�UDPLQJ�WH�NXQQHQ�PDNHQ�YRRU�GH�ILQDQFLsOH�LQVWHOOLQJHQ��,Q�KHW�NDGHU�YDQ�
GH�NZDUWDDOVHFWRUUHNHQLQJHQ�LV�KLHUPHH�HHQ�EHJLQ�JHPDDNW��

•� 2QGHU]RHN�QDDU�GH�PRJHOLMNKHLG�RP�HHQ�EHWHUH�PHWKRGH� WH�RQWZLNNHOHQ�YRRU�GH�YROXPHUDPLQJ�
YDQ�YHU]HNHUDDUV�HQ�SHQVLRHQIRQGVHQ�RS�NZDUWDDOEDVLV�LV�ZHQVHOLMN��

•� %LM� GH� RYHULJH� ]DNHOLMNH� GLHQVWYHUOHQLQJ� GLHQW� QDGHU� RQGHU]RHN� JHGDDQ� WH� ZRUGHQ� QDDU� GH�
YHUVFKLOOHQ�WXVVHQ�GH�EURQJHJHYHQV�YDQ�GH�NZDUWDDOUDPLQJHQ�HQHU]LMGV�HQ�GLH�YDQ�GH�MDDUUDPLQJHQ�
DQGHU]LMGV��
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������2YHUKHLG�
�
2YHU]LFKW�ELMVWHOOLQJHQ�����������
�
'H� DIJHORSHQ� MDUHQ� ]LMQ� GH� JHPLGGHOGH� ELMVWHOOLQJHQ� ELM� GH� YROXPHUDPLQJHQ� YRRU� GH� RYHUKHLG� QLHW�
RSYDOOHQG�JURRW�JHZHHVW��'H�JURRWVWH�DDQSDVVLQJ�YRQG��JHPLGGHOG�RYHU�GH�SHULRGH������������SODDWV�
ELM�GH�QDGHU�YRRUORSLJH�MDDUUDPLQJ��UXLP�����SURFHQWSXQW�QDDU�ERYHQ���2RN�ELM�GH�RYHUKHLG�LV�HU�HHQ�
YHUVFKLO� LQ� UDPLQJVZLM]H� WXVVHQ�GH�NZDUWDDOUHNHQLQJHQ�HQ�GH� MDDUUHNHQLQJHQ��2S�NZDUWDDOEDVLV� LV�HU�
YRRU� GH� RYHUKHLG�ZHLQLJ� DQGHUH� LQIRUPDWLH� EHVFKLNEDDU� GDQ� JHJHYHQV� RYHU� GH� EHWDDOGH� ORQHQ� LQ� GH�
EHGULMIVWDN�� 9DQDI� GH� YRRUORSLJH� MDDUUDPLQJHQ� LV� KHW� ]RJHQRHPGH� 5LMNVEHVWDQG� EHVFKLNEDDU�� PHW�
JHGHWDLOOHHUGH�LQIRUPDWLH�RYHU�GH�RYHUKHLG��'H�ELMVWHOOLQJHQ�RYHU�GH�ODDWVWH�MDUHQ�ZLM]HQ�XLW�WH�GDW�GH�
ORRQJHJHYHQV�RS�NZDUWDDOEDVLV�YDDN�HHQ�DQGHU�EHHOG�JHYHQ�GDQ�GH�GHILQLWLHYH�MDDUUDPLQJ��
�
)LJXXU�����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�7RHJHYRHJGH�ZDDUGH�RYHUKHLG�������������

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������
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�
2RU]DNHQ�ELMVWHOOLQJHQ������
�
7DEHO�����-DDUFLMIHUV�7RHJHYRHJGH�ZDDUGH�RYHUKHLG����������YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

7:�RYHUKHLG ���� ���� ���� ���� ���� ���� �
�
'H�ELMVWHOOLQJHQ�YRRU�GH�RYHUKHLG�ODJHQ�YRRU�KHW�YHUVODJMDDU������LQ�GH]HOIGH�RUGH�YDQ�JURRWWH�DOV�GH�
YRRUJDDQGH� MDUHQ�� 7DEHO� ��� ODDW� ]LHQ� GDW� GH� ELMVWHOOLQJHQ� ELM� GH� UHJXOLHUH� NZDUWDDOUDPLQJ� HQ� GH�
YRRUORSLJH�MDDUUDPLQJ�KHW�JURRWVW�ZDUHQ��%LM�GH�UHJXOLHUH�NZDUWDDOUDPLQJ�LV�GLW�KHW�JHYROJ�YDQ�PHHU�
DFWXHOH�ORRQLQIRUPDWLH�RYHU�HHQ�NZDUWDDO��%LM�GH�YRRUORSLJH�MDDUUDPLQJ�KDG�GH�ELMVWHOOLQJ��RSQLHXZ��WH�
PDNHQ�PHW�QLHXZH�LQIRUPDWLH�XLW�KHW�5LMNVEHVWDQG�HQ�QLHXZH�LQIRUPDWLH�RYHU�GH�ODJHUH�RYHUKHLG��
�
0DDWUHJHOHQ�GLH�JHWURIIHQ�]LMQ��RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� ,Q�KHW�KXLGLJH�UDPLQJVSURFHV�ZRUGHQ�GH�NZDUWDDOVHFWRUUHNHQLQJHQ�LQJH]HW��+LHUELM�ZRUGW�RQGHU�

DQGHUH�JHEUXLN�JHPDDNW�YDQ�HHQ�5LMNVEHVWDQG�RS�NZDUWDDOEDVLV��'H�YHUZDFKWLQJ�LV�GDW�KLHUGRRU�
NZDUWDDO�� HQ� MDDUUHNHQLQJHQ� EHWHU� RS� HONDDU� ]XOOHQ� DDQVOXLWHQ�� ZDDUGRRU� GH� NDQV� RS� JURWH�
ELMVWHOOLQJHQ�NOHLQHU�ZRUGW��

�
$DQEHYHOLQJHQ�RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� 1DGHU�RQGHU]RHN�QDDU�GH�FLMIHUV�RYHU�GH�ORQHQ�RS�NZDUWDDOEDVLV�HQHU]LMGV�HQ�RYHU�GH�WRHJHYRHJGH�

ZDDUGH� YDQ� GH� RYHUKHLG� RS� MDDUEDVLV� DQGHU]LMGV� LQ� GH� DIJHORSHQ� MDUHQ� NDQ� OLFKW�ZHUSHQ� RS� GH�
YUDDJ�KRH�VWHUN�KHW�YHUEDQG�LV��

�
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������=RUJ�HQ�RYHULJH�GLHQVWYHUOHQLQJ�
�
2YHU]LFKW�ELMVWHOOLQJHQ�����������
�
,Q� ILJXXU� ��� LV� WH� ]LHQ� GDW� GH� JURRWVWH� ELMVWHOOLQJHQ� ELM� GH� YROXPHUDPLQJHQ� YDQ� GH� ]RUJ� HQ� RYHULJH�
GLHQVWYHUOHQLQJ�LQ�GH�SHULRGH�����������WH�]LHQ�ZDUHQ�ELM�GH�YRRUORSLJH�MDDUUDPLQJ��QDDU�EHQHGHQ��HQ�
GH�GHILQLWLHYH�MDDUUDPLQJ��QDDU�ERYHQ���%LM�GH�NZDUWDDOUDPLQJHQ�ZRUGW�JHEUXLN�JHPDDNW�YDQ�JHJHYHQV�
RYHU�GH�FRQVXPSWLH�YDQ�GH�]RUJ��'LW�EHWUHIW�ELMYRRUEHHOG�LQIRUPDWLH�RYHU�GH�=LHNHQIRQGVZHW��=):��HQ�
GH�$OJHPHQH�:HW�%LM]RQGHUH�=LHNWHNRVWHQ� �$:%=��� ,Q� HHUVWH� LQVWDQWLH� �YRRUQDPHOLMN�ELM� GH�)ODVK��
JHEUXLNW�KHW�&%6�EHJURWLQJVFLMIHUV�ELM�KDDU�DQDO\VH��GLH�ELM�ODWHUH�NZDUWDDOUDPLQJHQ�ZRUGHQ�YHUYDQJHQ�
GRRU�UHDOLVDWLHFLMIHUV��%LM�GH�MDDUUHNHQLQJHQ�ZRUGHQ�GH�YROXPHUDPLQJHQ�YRRU�KHW�HHUVW�RRN�YDQXLW�GH�
SURGXFWLHNDQW��G�Z�]��YDQXLW�JHJHYHQV�RYHU�GH�]RUJOHYHUDQFLHUV��YDQ�GH�]RUJ�VDPHQJHVWHOG��'LW�JHEHXUW�
GRRU� PLGGHO� YDQ� GH� HQNHOH� MDUHQ� JHOHGHQ� GRRU� KHW� &%6� RQWZLNNHOGH� =RUJUHNHQLQJHQ�� %LM� GH�
MDDUUDPLQJHQ�ZRUGW�RQGHU�DQGHUH�JHEUXLN�JHPDDNW�YDQ�FLMIHUV�RYHU�GH�SURGXFWLH�YDQ�]LHNHQKXL]HQ��
�
)LJXXU�����*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDPLQJ�YROXPHPXWDWLH�7RHJHYRHJGH�ZDDUGH�]RUJ�HQ�RYHULJH�
GLHQVWYHUOHQLQJ�������������

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������
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�
�
2RU]DNHQ�ELMVWHOOLQJHQ������
�
7DEHO�����-DDUFLMIHUV�7RHJHYRHJGH�ZDDUGH�]RUJ�HQ�RYHULJH�GLHQVWYHUOHQLQJ����������YROXPHPXWDWLHV��

)ODVK 5.5 -5.5 9-5 19-5 'HI

7:�]RUJ�HQ�RYHULJH�GLHQVWYHUOHQLQJ ���� ���� ���� ���� ���� ���� �
�
'H�ELMVWHOOLQJHQ�ELM�GH�YROXPHUDPLQJ�YDQ�GH�]RUJ�YRRU������]LMQ�IRUV�WH�QRHPHQ��%LM�GH�WRHJHYRHJGH�
ZDDUGH�ZDV�GLW�YRRU�GH�MDDUFLMIHUV�RQJHYHHU�����SURFHQWSXQW�WXVVHQ�)ODVK�HQ�UHJXOLHUH�NZDUWDDOUDPLQJ�
HQHU]LMGV� HQ� QDGHU� YRRUORSLJH� HQ� GHILQLWLHYH� MDDUUDPLQJ� DQGHU]LMGV�� 2SYDOOHQG� LV� GDW� GH� JURRWVWH�
ELMVWHOOLQJ� LQ� ����� QLHW� SODDWV� YRQG� ELM� GH� YRRUORSLJH� MDDUUDPLQJ�� PDDU� ELM� GH� QDGHU� YRRUORSLJH�
MDDUUDPLQJ��'LW�KHHIW�WH�PDNHQ�PHW�KHW�IHLW�GDW�HU�EHWHUH�LQIRUPDWLH�RYHU�FRQVXPSWLH�EHVFKLNEDDU�LV�HQ�
GDW�LQ������GH�LQIRUPDWLH�YDQ�GH�=RUJUHNHQLQJHQ�YRRU�KHW�HHUVW�JHEUXLNW�ZHUG�ELM�GH�QDGHU�YRRUORSLJH�
MDDUUDPLQJ��
�
$DQEHYHOLQJHQ�RP�GH�NDQV�RS�JURWH��ELMVWHOOLQJHQ�WH�EHSHUNHQ�
�
•� 'H�LQIRUPDWLH�RYHU�GH�SURGXFWLH�YDQ�GH�]RUJ�JHHIW�HHQ�EHWHU�EHHOG�YDQ�GH�YROXPHRQWZLNNHOLQJHQ�

GDQ� GH� FRQVXPSWLH��2QGHU]RHN� QDDU� YHUVQHOOLQJ� YDQ� GH�=RUJUHNHQLQJHQ� RI� EHVFKLNEDDUKHLG� YDQ�
�GHHO�LQIRUPDWLH�RYHU�SURGXFWLHNDQW�RS�NZDUWDDOEDVLV�LV�GXV�QRGLJ�RP�GH�NZDUWDDO��HQ�MDDUFLMIHUV�
EHWHU�RS�HONDDU�WH�ODWHQ�DDQVOXLWHQ��
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�
���&RQFOXVLHV�HQ�DDQEHYHOLQJHQ�
�
(HQ�RYHU]LFKW�YDQ�GH�EHODQJULMNVWH�FLMIHUPDWLJH�FRQFOXVLHV��
�
•� 9RRU�KHW�MDDU������EHGURHJ�GH�ELMVWHOOLQJ�WXVVHQ�GH�HHUVWH�UDPLQJ�YDQ�GH�HFRQRPLVFKH�JURHL�HQ�GH�

GHILQLWLHYH� UDPLQJ� VOHFKWV� ����� SURFHQWSXQW�� 'H� ELMVWHOOLQJ� ODJ� GDDUPHH� HHQ� VWXN� ODJHU� GDQ� KHW�
JHPLGGHOGH�YDQ������SURFHQWSXQW�RYHU������������

•� +HW� DDQGHHO� YDQ� FRQFHSWXHOH� ZLM]LJLQJHQ� GRRU� GH� UHYLVLH� YDQ� GH� QDWLRQDOH� UHNHQLQJHQ� EHGURHJ�
�VOHFKWV�� ���� SURFHQWSXQW�� DOV� GLW� UHYLVLH�HIIHFW� QLHW� PHHJHQRPHQ� ZRUGW�� EOLMNW� GH� µUHJXOLHUH¶�
ELMVWHOOLQJ�LHWV�JURWHU��

•� 'H�ODDWVWH�MDUHQ�ZDV�HU�LQ�HHUVWH�LQVWDQWLH�ELMQD�DOWLMG�HHQ�VLJQLILFDQWH�RQGHUVFKDWWLQJ�YDQ�GH�%%3�
JURHL�������ZDV�KLHU�HHQ�XLW]RQGHULQJ�RS��

•� 'H� VRP� YDQ� GH� ELMVWHOOLQJHQ� SHU� UDPLQJ� �LQ� DEVROXWH� ZDDUGH�� ODJ� RS� ����� SURFHQWSXQW�� 'LW� LV�
RQJHYHHU�JHOLMN�DDQ�KHW�ODQJMDULJ�JHPLGGHOGH�YDQ������SURFHQWSXQW��

•� 9DQXLW�GH�EHVWHGLQJHQNDQW�ZDUHQ�GH�ELMVWHOOLQJHQ�ELM�LQ��HQ�XLWYRHU�KHW�JURRWVW��'H]H�KHIIHQ�HONDDU�
HFKWHU�RS�]RGDW�]H�QDXZHOLMNV�HIIHFW�KHEEHQ�RS�GH�%%3�UDPLQJ��2RN�ELM�GH�LQYHVWHULQJHQ�ZDUHQ�GH�
ELMVWHOOLQJHQ�YRRU�KHW�YHUVODJMDDU������UHODWLHI�JURRW��

•� 9DQXLW� GH� SURGXFWLHNDQW� KDGGHQ� GH� ELMVWHOOLQJHQ� ELM� GH� ILQDQFLsOH� HQ� ]DNHOLMNH� GLHQVWYHUOHQLQJ�
RSQLHXZ�KHW�JURRWVWH�DDQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�HFRQRPLVFKH�JURHL��2RN�KHW�DDQGHHO�YDQ�GH�
LQGXVWULH�ZDV�UHODWLHI�JURRW��

�
$OJHPHQH�DDQEHYHOLQJHQ�
�
2QGHU]RHN�QDDU�EHWHUH�DDQVOXLWLQJ� WXVVHQ� � NZDUWDDO�� HQ� MDDUUDPLQJHQ��%LM�GH� UDPLQJ� YDQ� VRPPLJH�
EHGULMIVWDNNHQ�HQ�ILQDOH�EHVWHGLQJVFDWHJRULHsQ�EHVWDDW�QRJ�VWHHGV�HHQ�YULM�JURRW�YHUVFKLO�WXVVHQ�GH�MDDU��
HQ� NZDUWDDOUHNHQLQJHQ� YDQZHJH� YHUVFKLO� LQ� KRHYHHOKHLG� EURQQHQ�� 'LW� OHLGW� WRW� HHQ� JURWH� NDQV� RS�
ELMVWHOOLQJHQ� ELM� GH� YRRUORSLJH� MDDUUDPLQJ� �RI� VRPV� ELM� GH� QDGHU� YRRUORSLJH� MDDUUDPLQJ��� 2PGDW� GH�
FLMIHUV�XLWHLQGHOLMN�KHW]HOIGH�RQGHUGHHO�YDQ�GH�HFRQRPLH�EHVFKULMYHQ�LV�KHW�YDQ�EHODQJ�GDW�GH�FLMIHUV�]R�
JRHG�PRJHOLMN�RS�HONDDU�DDQVOXLWHQ��(U�GLHQHQ�PHWKRGHQ�JH]RFKW�WH�ZRUGHQ�RP�RQWZLNNHOLQJHQ�EHWHU�
WH�YRRUVSHOOHQ��ELMYRRUEHHOG�GRRU�HFRQRPHWULVFKH�VFKDWWLQJVPHWKRGHQ��2YHULJHQV� LV� LQ�KHW�NDGHU�YDQ�
YHUEHWHULQJ� YDQ� GH� HFRQRPLVFKH� JURHLUDPLQJHQ� KHW�.5(*�SURMHFW� �.ZDOLWHLW�5DPLQJ�(FRQRPLVFKH�
*URHL��XLWJHYRHUG��GDW�EHRRJW�GH�SUREOHPHQ�GLH�]LFK�YRRUGRHQ�ELM�KHW�UDPHQ�YDQ�GH�HFRQRPLVFKH�JURHL�
LQ� EUHGH� ]LQ� LQ� NDDUW� WH� EUHQJHQ�� WH� DQDO\VHUHQ� HQ� FRQFUHWH� HQ� XLWYRHUEDUH� RSORVVLQJVULFKWLQJHQ� WH�
IRUPXOHUHQ��
�
,QVWHOOHQ� YDQ� VLJQDOHULQJVJUHQ]HQ� SHU� UDPLQJ� SHU� RQGHUGHHO�� %LM� HQNHOH� EHGULMIVWDNNHQ� HQ�
EHVWHGLQJVFDWHJRULHsQ� YDQ� GH� QDWLRQDOH� UHNHQLQJHQ� ZRUGHQ� VLJQDOHULQJVJUHQ]HQ� JHKDQWHHUG� YRRU�
ELMVWHOOLQJHQ�WXVVHQ�WZHH�RSHHQYROJHQGH�UDPLQJHQ��$OV�GH]H�OLPLHW�RYHUVFKUHGHQ�ZRUGW��GLHQW�GDDU�HHQ�
FRQFUHWH� YHUNODULQJ� YRRU� WH� ]LMQ�� 'H]H� UHJHO� OLMNW� LQ� GH� SUDNWLMN� JRHG� WH� ZHUNHQ� �LQ� GH� ]LQ� GDW� GH�
ELMVWHOOLQJHQ� GDDU� NOHLQ� ]LMQ��� +HW� LV� HFKWHU� YDQ� JURRW� EHODQJ� GDW� GH]H� OLPLHWHQ� QLHW� DOV�
VWXULQJVLQVWUXPHQW�JHEUXLNW�ZRUGHQ�PDDU�DOOHHQ�DOV�VLJQDOHULQJVLQVWUXPHQW��
�
9HUEHWHULQJ� YDQ� GH� EURQVLWXDWLH�� ,Q� GH� KXLGLJH� VLWXDWLH� LV� GH� KRHYHHOKHLG� HQ� GH� NZDOLWHLW� YDQ� GH�
EURQQHQ�ELM�GH�NZDUWDDOUDPLQJHQ�YHHO�PLQGHU�GDQ�ELM�GH�MDDUUHNHQLQJHQ��'LW�NZDP�RRN�XLW�KHW�.5(*�
RQGHU]RHN� QDDU� YRUHQ��+RHZHO� GH� ELMVWHOOLQJHQ� LQ� ����� YULM� NOHLQ�ZDUHQ�� OLMNW� KHW� QLHW� UHDOLVWLVFK� WH�
YHUZDFKWHQ�GDW�GLW�GH�NRPHQGH�MDUHQ�RRN�]R�]DO�]LMQ��'LW�SUREOHHP�VSHHOW�ELM�HHQ�JURRW�GHHO�YDQ�GH�
QDWLRQDOH�UHNHQLQJHQ��+HW�LV�YDQ�JURRW�EHODQJ�GDW�PHW�QDPH�YRRU�GH�)ODVK�HQ�UHJXOLHUH�NZDUWDDOUDPLQJ�
JH]RFKW�ZRUGW�QDDU�EURQQHQ�GLH�]R�GLUHFW�PRJHOLMN�DDQVOXLWHQ�RS�GH�EURQQHQ�HQ�RI�UDPLQJVPHWKRGHQ�
GLH�JHEUXLNW�ZRUGHQ�ELM�GH�MDDUUHNHQLQJHQ��
�
2QGHU]RHN�QDDU�ELMVWHOOLQJHQ�YDQ�GH�EURQQHQ��(U�EHVWDDW�HHQ�JURWH�YHUZHYHQKHLG�WXVVHQ�GH�QDWLRQDOH�
UHNHQLQJHQ� HQ� KXQ� EURQVWDWLVWLHNHQ�� GLH� ELM� DQGHUH� RQGHUGHOHQ� YDQ� KHW� &%6� ZRUGHQ� VDPHQJHVWHOG��
(QHU]LMGV�PRJHQ�GH�DJJUHJDWHQ�YDQ�GH�QDWLRQDOH�UHNHQLQJHQ�LQ�SULQFLSH�VOHFKWV�WRW�RS�]HNHUH�KRRJWH�
DIZLMNHQ�YDQ�GH�XLWNRPVWHQ�YDQ�GH�EURQVWDWLVWLHNHQ��]RDOV�ELM�GH�PDDQGSURGXFWLH�LQGH[���$QGHU]LMGV�
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ZRUGHQ� GH� EURQVWDWLVWLHNHQ� RS� KXQ� EHXUW� RRN� UHJHOPDWLJ� KHULMNW� RS� GH� DFWXHOH� UDPLQJHQ� YDQ� GH�
QDWLRQDOH� UHNHQLQJHQ��'H]H� EURQVWDWLVWLHNHQ� KHEEHQ� HFKWHU� RRN� UHJHOPDWLJ� WH�PDNHQ�PHW� µUHJXOLHUH¶�
ELMVWHOOLQJHQ��ELMYRRUEHHOG�DOV�JHYROJ�YDQ�KRJHUH�UHVSRQV��QLHXZH�LQIRUPDWLH�RI�KHUVWHO�YDQ�IRXWHQ��+HW�
LV�ELM�KHW�RQGHU]RHN�QDDU�GH�ELMVWHOOLQJHQ�YDQ�GH�QDWLRQDOH�UHNHQLQJHQ�GDQ�RRN�YDQ�JURRW�EHODQJ�KRH�GH�
ELMVWHOOLQJHQ�YDQ�GH�EURQQHQ�]LFK�RQWZLNNHOHQ��2QGHU]RHN�QDDU�WZHH�YUDJHQ�LV�GDQ�RRN�ZHQVHOLMN��D��
KRH�JURRW�]LMQ�GH�ELMVWHOOLQJHQ�YDQ�GH�EURQVWDWLVWLHNHQ�HQ�ZDW�]LMQ�GH�RRU]DNHQ"�HQ�E��KRH�JURRW�PRJHQ�
GH� YHUVFKLOOHQ� ]LMQ� WXVVHQ� GH� RQWZLNNHOLQJHQ� GLH� GLUHFW� XLW� GH� EURQQHQ� ZRUGHQ� DIJHOHLG� HQ� GH�
RQWZLNNHOLQJHQ�LQ�GH�QDWLRQDOH�UHNHQLQJHQ"�
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%LMODJH�
�
,Q�GH�ELMODJH�ZRUGW�SHU�ILQDOH�EHVWHGLQJVFDWHJRULH�HQ�SHU�EHGULMIVWDN�HHQ�RYHU]LFKW�JHJHYHQ�YDQ��
�

��� 'H� KRRJWH� YDQ� GH� RSHHQYROJHQGH� UDPLQJHQ�� +HW� JDDW� KLHUELM� RP� GH� KRRJWH� YDQ� GH�
YROXPHPXWDWLHV��LQ�KHW�JHYDO�YDQ�GH�EHGULMIVWDNNHQ�YDQ�GH�WRHJHYRHJGH�ZDDUGH��SHU�NZDUWDDO�
SHU�UDPLQJ��2RN�GH�MDDUUDPLQJHQ�ZRUGHQ�ZHHUJHJHYHQ��

��� (HQ�VDPHQYDWWLQJ�YDQ�GH�ELMVWHOOLQJHQ�DDQ�GH�KDQG�YDQ�YLHU�LQGLFDWRUHQ���
•� GH�WRWDOH�ELMVWHOOLQJ�WXVVHQ�GH�)ODVK��HQ�GH�GHILQLWLHYH�UDPLQJ�
•� GH�VRP�YDQ�GH�DEVROXWH�ZDDUGHQ�YDQ�GH�WXVVHQWLMGVH�ELMVWHOOLQJHQ��GLW� LV�GH�VRP�YDQ�DOOH�

�LQ�KHW�UDSSRUW�PHHJHQRPHQ��DEVROXWH�ZDDUGH�WXVVHQWLMGVH�ELMVWHOOLQJHQ�LQ�HQ�JHHIW�ZHHU�LQ�
KRHYHUUH�GH�UDPLQJHQ�YRRU�HHQ�YDULDEHOH�KHEEHQ�JHIOXFWXHHUG��

•� KHW� DDQGHHO� YDQ� KHW� RQGHUGHHO� LQ� GH� %%3�ELMVWHOOLQJ� WXVVHQ� )ODVK� HQ� QDGHU� YRRUORSLJH�
MDDUUDPLQJ��GLW�LV�JHOLMN�DDQ�KHW�DDQGHHO�YDQ�KHW�RQGHUGHHO�LQ�KHW�%%3�PDDO�GH�ELMVWHOOLQJ�
YDQ� KHW� RQGHUGHHO� HQ� ODDW� ]LHQ� LQ� ZHONH� PDWH� KHW� RQGHUGHHO� KHHIW� ELMJHGUDJHQ� DDQ� GH�
ELMVWHOOLQJHQ� YDQ� GH� YROXPHPXWDWLH� YDQ� KHW� %%3� WXVVHQ� )ODVK� HQ� QDGHU� YRRUORSLJH�
MDDUUDPLQJ�

•� KHW� DDQGHHO� YDQ� KHW� RQGHUGHHO� LQ� GH� %%3�ELMVWHOOLQJ� WXVVHQ� )ODVK� HQ� GHILQLWLHYH�
MDDUUDPLQJ��GLW�LV�JHOLMN�DDQ�KHW�DDQGHHO�YDQ�KHW�RQGHUGHHO�LQ�KHW�%%3�PDDO�GH�ELMVWHOOLQJ�
YDQ� KHW� RQGHUGHHO� HQ� ODDW� ]LHQ� LQ� ZHONH� PDWH� KHW� RQGHUGHHO� KHHIW� ELMJHGUDJHQ� DDQ� GH�
ELMVWHOOLQJHQ�YDQ�GH�YROXPHPXWDWLH�YDQ�KHW�%%3�WXVVHQ�)ODVK�HQ�GHILQLWLHYH�MDDUUDPLQJ�

��� 'H�JHPLGGHOGH�ELMVWHOOLQJHQ�YDQ�GH�YROXPHPXWDWLHV��LQ�KHW�JHYDO�YDQ�GH�EHGULMIVWDNNHQ�YDQ�GH�
WRHJHYRHJGH�ZDDUGH��YRRU�GH�SHULRGH�����������SHU�UDPLQJ�

��� (HQ� VWDWLVWLVFKH� WHVW� �W�WHVW�� RP� WH� EHSDOHQ� RI� HU� HHQ� ELDV� EHVWDDW� WXVVHQ� UHJXOLHUH�
NZDUWDDOUDPLQJ�GH�GHILQLWLHYH�UDPLQJ�ELM�HHQ�EHWURXZEDDUKHLGVQLYHDX�YDQ����SURFHQW��$OV�GH�
W�ZDDUGH�NOHLQHU�LV�GDQ�GH�JUHQVZDDUGH��GLH�RS�������OLJW�ELM�HHQ�EHWURXZEDDUKHLGVQLYHDX�YDQ�
��� SURFHQW�� LV� GH� UHJXOLHUH� NZDUWDDOUDPLQJ� HHQ� ]XLYHUH� VFKDWWLQJ� YRRU� GH� GHILQLWLHYH�
MDDUUDPLQJ��

�



� ���

&RQVXPSWLH�KXLVKRXGHQV�LQFO�,=:K
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,9 ���� ���� ���� ���� ���� ����

*HPLGGHOG����� ���� ���� ���� ���� ���� ����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ����� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6
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0,4
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0,8
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1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� QHH

%LMVWHOOLQJ�'HI���5.5
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���

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

�



� ���

&RQVXPSWLH�RYHUKHLG
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,9 ���� ���� ���� ���� ���� ����

*HPLGGHOG����� ���� ���� ���� ���� ���� ����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� QHH

%LMVWHOOLQJ�'HI���5.5
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���

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW
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� ���

%UXWR�LQYHVWHULQJHQ�EHGULMYHQ
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ����� ����� ����� ����� ����� �����

.ZDUWDDO�,, ����� ����� ����� ����� ����� �����

.ZDUWDDO�,,, ����� ����� ����� ����� ����� �����

.ZDUWDDO�,9 ����� ����� ����� ����� ����� ������

*HPLGGHOG����� ����� ����� ����� ����� ����� �����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ����� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� �����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH �����

W�ZDDUGH���JUHQVZDDUGH������� MD

%LMVWHOOLQJ�'HI���5.5
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����

���

���

���

���

���

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

�



� ���

%UXWR�LQYHVWHULQJHQ�RYHUKHLG
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ���� ���� ���� ���� ����� �����

.ZDUWDDO�,, ���� ���� ���� ���� ���� �����

.ZDUWDDO�,,, ���� ���� ���� ���� ���� �����

.ZDUWDDO�,9 ����� ����� ����� ����� ���� ����

*HPLGGHOG����� ���� ���� ���� ���� ���� �����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ����� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� QHH

%LMVWHOOLQJ�'HI���5.5

�����

����

���

���

����

����

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

�



� ���

,QYRHU�JRHGHUHQ�HQ�GLHQVWHQ
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ����� ����� ����� ����� ����� �����

.ZDUWDDO�,, ����� ����� ����� ����� ���� �����

.ZDUWDDO�,,, ����� ����� ����� ���� ���� ����

.ZDUWDDO�,9 ���� ���� ���� ���� ���� ����

*HPLGGHOG����� ����� ����� ����� ����� ���� ����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� QHH

%LMVWHOOLQJ�'HI���5.5
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���

���

���
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���

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

�



� ���

8LWYRHU�JRHGHUHQ�HQ�GLHQVWHQ
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ����� ����� ����� ����� ����� �����

.ZDUWDDO�,, ����� ����� ����� ����� ���� ����

.ZDUWDDO�,,, ����� ���� ���� ���� ���� ����

.ZDUWDDO�,9 ���� ���� ���� ���� ���� ����

*HPLGGHOG����� ����� ����� ����� ���� ���� ����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� QHH

%LMVWHOOLQJ�'HI���5.5
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

�



� ���

7:�ODQGERXZ��ERVERXZ�HQ�YLVVHULM
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ����� ���� ���� ���� ���� ����

.ZDUWDDO�,, ���� ���� ���� ����� ����� �����

.ZDUWDDO�,,, ���� ����� ���� ����� ����� �����

.ZDUWDDO�,9 ����� ����� ����� ����� ����� �����

*HPLGGHOG����� ����� ���� ���� ����� ����� �����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ����� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� MD

%LMVWHOOLQJ�'HI���5.5
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW
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� ���

7:�GHOIVWRIIHQZLQQLQJ
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ����� ����� ����� ����� ����� �����

.ZDUWDDO�,, ����� ����� ����� ����� ����� �����

.ZDUWDDO�,,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,9 ���� ���� ���� ���� ���� ����

*HPLGGHOG����� ���� ���� ���� ���� ���� ����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ����� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2
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0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW
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*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� QHH

%LMVWHOOLQJ�'HI���5.5
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$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW
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$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW
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$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW
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$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW
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$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�'HI��YDQ�������SURFHQWSXQW�� ����� SURFHQWSXQW �
�

*HPLGGHOGH�ELMVWHOOLQJHQ�SHU�UDP LQJ������������

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

RKR-JRKR JRKR-VJR VJR-NJVR NVJR- Def

SURFHQWSXQW

�
�

*HPLGGHOGH�DIZLMNLQJ�'HI�5.5� ����

$DQWDO�ZDDUQHPLQJHQ� ��

W�ZDDUGH ����

W�ZDDUGH���JUHQVZDDUGH������� MD

%LMVWHOOLQJ�'HI���5.5

����

����

����

���

���

���

���

���

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

SURFHQWSXQW

�



� ���

7:�]RUJ�HQ�RYHULJH�GLHQVWYHUOHQLQJ
5DPLQJHQ�YROXPHPXWDWLHV���������

)ODVK 5.5 -5.5 9-5 19-5 'HI

.ZDUWDDO�, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,,, ���� ���� ���� ���� ���� ����

.ZDUWDDO�,9 ���� ���� ���� ���� ���� ����

*HPLGGHOG����� ���� ���� ���� ���� ���� ����

7RWDOH�ELMVWHOOLQJ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

6RP�DEVROXWH�ELMVWHOOLQJHQ�MDDUUDPLQJHQ�)ODVK�'HI�LQ������ ���� SURFHQWSXQW

$DQGHHO�LQ�GH�ELMVWHOOLQJ�YDQ�GH�EES�JURHL�)ODVK�19-5��YDQ�������SURFHQWSXQW�� ���� SURFHQWSXQW
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