
�6WLOVWDDQ�ELM�ORSHQ

$XWHXUV�

$QGUp�+HFN��$067(/�,QVWLWXXW��8QLYHUVLWHLW�YDQ�$PVWHUGDP�

$QGUp�+ROOHPDQ��%RQKRHIIHU�FROOHJH��³OHUDDU�LQ�RQGHU]RHN´�ELM�$067(/�,QVWLWXXW�

�������$067(/�,QVWLWXXW��9HUGHU�JHEUXLN�DOOHHQ�WRHJHVWDDQ�PHW�EURQYHUPHOGLQJ�

,QOHLGLQJ

(U� ]LMQ� YHUVFKLOOHQGH� PDQLHUHQ� YDQ� PHQVHOLMNH� JDQJ�� VOHQWHUHQ�� ZDQGHOHQ�� VQHOZDQGHOHQ�

³JHZRRQ´� ORSHQ�� KDUGORSHQ�� MRJJHQ�� HWF�� ,Q� DO� GH]H� JHYDOOHQ� JDDW� KHW� RP� HHQ� ]LFK� F\FOLVFK

KHUKDOHQGH�EHZHJLQJ�YDQ�GH�JHOHGLQJHQ�YDQ�KHW�OLFKDDP��ZDDUELM�YRRUDO�GH�DFWLH�YDQ�GH�EHQHQ

RSYDOW�� 0HW� KHW� EORWH� RRJ� ]LMQ� YHUVFKLOOHQ� LQ� ORRSEHZHJLQJHQ� YDDN� DO� ZDDUQHHPEDDU�� %LM

NLQHPDWLVFK�RQGHU]RHN�YDQ�PHQVHOLMNH�JDQJ�ZRUGHQ�JURRWKHGHQ�GLH�KHW�JDQJSURFHV�LQ�UXLPWH

HQ� WLMG� EHVFKULMYHQ� RS� HHQ� REMHFWLHYH� QDWXXUZHWHQVFKDSSHOLMNH� PHWKRGH� RQGHU]RFKW�� 'HQN

KLHUELM�DDQ�JURRWKHGHQ�]RDOV�VWDSOHQJWH��VWDSIUHTXHQWLH��NDGDQV���VWDSWLMG�HQ�JDQJVQHOKHLG��(HQ

YHHOJHEUXLNWH�PHWKRGH�LQ�H[SHULPHQWHHO�RQGHU]RHN�LV�YLGHRDQDO\VH��GH�RQGHU]RHNHU�UHJLVWUHHUW

DFKWHUHHQYROJHQGH�JHEHXUWHQLVVHQ�YDQ�HHQ�JDQJSURFHV�PHW�HHQ�DDQ�HHQ�3&�JHNRSSHOGH�YLGHR�

FDPHUD�HQ�SUREHHUW�YHUEDQGHQ�WXVVHQ�JHUHJLVWUHHUGH�JURRWKHGHQ�EORRW�WH�OHJJHQ�

%LM� HHQ� YROOHGLJH� JDQJDQDO\VH� ZRUGW� EHKDOYH� QDDU� NLQHPDWLVFKH� DVSHFWHQ� YDQ� GH� JDQJ� RRN

QDDU�G\QDPLVFKH�HQ� I\VLRORJLVFKH�DVSHFWHQ�JHNHNHQ��%HODVWLQJ�YDQ�KHW�VSLHUVNHOHWV\VWHHP�HQ

HQHUJLHYHUEUXLN�]LMQ�GDQ�RRN�SXQWHQ�YDQ�DDQGDFKW��(U�]LMQ�YHUVFKLOOHQGH�UHGHQHQ�HQ�PRWLHYHQ

YRRU�JDQJDQDO\VH��:H�QRHPHQ�YLHU�WRHSDVVLQJVJHELHGHQ�

�� *HQHHVNXQGH�� 2P� SUREOHPHQ� LQ� KHW� PHQVHOLMN� EHZHJLQJVDSSDUDDW� � DGHTXDDW� WH� NXQQHQ

YHUKHOSHQ�� PRHWHQ� OLFKDDPVEHZHJLQJHQ� HHUVW� JRHG� LQ� NDDUW� JHEUDFKW� ZRUGHQ�� +HW

RQWZHUSHQ�RI�DDQPHWHQ�YDQ�JHVFKLNWH�KXOSVWXNNHQ�YRRU�PHQVHQ�PHW�ORRSVWRRUQLVVHQ��GHQN

ELMYRRUEHHOG�DDQ�SURWKHVHQ��NUXNNHQ�RI�VSHFLDOH�VFKRHLVHO��YHUHLVW�HHQ�JRHG� LQ]LFKW� LQ�GH

ORRSEHZHJLQJ�

�� 6SRUWZHWHQVFKDS��'RRU�OLFKDDPVEHZHJLQJHQ�HQ�GH�NUDFKWHQ�GLH�KLHUPHH�JHSDDUG�JDDQ�WH

PHWHQ� HQ� WH� DQDO\VHUHQ� NXQQHQ� EHZHJLQJVZHWHQVFKDSSHUV� VSRUWHUV� DGYLH]HQ� JHYHQ

WHQHLQGH� KXQ� VSRUWSUHVWDWLHV� WH� YHUEHWHUHQ�� %LMYRRUEHHOG�� HHQ� NOHLQH� YHUEHWHULQJ� DDQ� GH

WHFKQLHN� YDQ� HHQ� KRUGHORSHU� NDQ� DO� KHW� YHUVFKLO� EHWHNHQHQ� WXVVHQ� NDPSLRHQVFKDS� HQ

YHUOLHV�

�� 3HUVRRQVLGHQWLILFDWLH��(HQ�EHNHQGH�KHUNHQ� MH�YDDN�RS�DIVWDQG�DO�DDQ�]LMQ�RI�KDDU�PDQLHU

YDQ�ORSHQ��+HW�JDQJSURFHV�KHHIW�NHQQHOLMN�SHUVRRQVJHERQGHQ�NHQPHUNHQ��2QGHU]RHNHUV�LQ

GH� ELRPHFKDQLFD� SUREHUHQ� PHHWEDUH� HQ� NDUDNWHULVWLHNH� NHQPHUNHQ� YDQ� KHW� ORSHQ� YDVW� WH

VWHOOHQ�ZDDUPHH�MH�GDQ�SHUVRQHQ�NXQW�KHUNHQQHQ�DDQ�KXQ�VWLMO�YDQ�ORSHQ��(HQ�YDQ�GH�]DNHQ

GLH� GDDUELM� DDQ� GH� RUGH� NRPW� LV� KRH� MH� GH� EHZHJLQJHQ� YDQ� GH� OHGHPDWHQ� PHW

JRQLRPHWULVFKH�IXQFWLHV�JRHG�NXQW�EHVFKULMYHQ��1X�LV�ZHO�QLHW� LHGHUH�SHULRGLHNH�NURPPH

PHW�HHQ�VLQXVJUDILHN�WH�EHVFKULMYHQ��PDDU�ELM�ORRSEHZHJLQJHQ�RI�RQGHUGHOHQ�KLHUYDQ�YDDN

ZHO�� 'DW� KHHIW� RRN� ]LMQ� UHGHQHQ�� /RRSKHUNHQQLQJ� YDQ� SHUVRQHQ� LV� JHEDVHHUG� RS� KHW

ZLVNXQGLJH�PRGHO�YDQ�NURPPHQ�GLH�RSJHERXZG�]LMQ�XLW�YHUVFKLOOHQGH�VLQXVJUDILHNHQ��,Q

PHHU� ZHWHQVFKDSSHOLMN� WHUPHQ�� GH� )RXULHU� UHSUHVHQWDWLH� YDQ� GH� SHULRGLHN� ORRSEHZHJLQJ

OLJW� WHQ� JURQGVODJ� DDQ� GH� ]RJHKHWHQ� ORRSVLJQDWXXU�� ,Q� GH� PLVGDDGEHVWULMGLQJ� ELHGW� GH

ORRSVLJQDWXXU� PRJHOLMNKHGHQ� RP� ZHJUHQQHQGH� GLHYHQ� RI� UHOVFKRSSHUV� DDQ� GH� KDQG� YDQ

EHHOGHQ�GLH�PHW�HHQ�EHZDNLQJVFDPHUD�RSJHQRPHQ�]LMQ�WH�LGHQWLILFHUHQ��0RPHQWHHO�ZRUGW

KDUG� RQGHU]RFKW� RI� HQ� KRH� ORRSKHUNHQQLQJ� HHQ� JRHGH� DDQYXOOLQJ� NDQ� ]LMQ� RS� DQGHUH

LGHQWLILFDWLHPHWKRGHQ�]RDOV�YLQJHUDIGUXN�HQ�LULVFRSLH�

�� )LOPLQGXVWULH��$DQ�OLFKDDPVKRXGLQJ�HQ�EHZHJLQJHQ�YDQ�HHQ�SHUVRRQ�NXQ�MH�YDDN�]LMQ�RI

KDDU��JHPRHGVWRHVWDQG�DIOH]HQ��(HQ�RSJHZHNW�SHUVRRQ�ORRSW�DQGHUV�GDQ�LHPDQG�GLH�LQ�HHQ
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GHSUHVVLHYH�JHPRHGVWRHVWDQG�YHUNHHUW��2RN�GH]H�HPRWLRQHOH�NDQW�YDQ�KHW�JDQJSURFHV�NDQ

H[SHULPHQWHHO� LQ� ZLVNXQGLJH� WHUPHQ� EHVFKUHYHQ� ZRUGHQ�� 0DNHUV� YDQ� WHNHQILOPV� HQ

VFLHQFH�ILFWLRQ�ILOPV�KHEEHQ�KLHU�EHODQJ�ELM��]LM�ZLOOHQ�YDDN�JHHQ�URERWDFKWLJH�ILJXUHQ�LQ�GH

ILOP�KHEEHQ��PDDU�ZH]HQV�GLH�HPRWLH�WRQHQ��'H�ZLVNXQGLJH�EHVFKULMYLQJ�YDQ�PHQVHOLMNH

JDQJ�KHOSW�]H�HHQ�KDQGMH�

:DW�JD�MH�GRHQ"

,Q�GH]H�SUDNWLVFKH�RSGUDFKW�PDDN�MH�NHQQLV�PHW�HQNHOH�NLQHPDWLVFKH�IDFHWWHQ�YDQ�JDQJDQDO\VH

G�P�Y�� YLGHRPHWLQJ� LQ� &RDFK�� (HQ� YDQ� GH� ]DNHQ� GLH� DDQ� GH� RUGH� NRPHQ� LV� KRH� MH� DUP�� HQ

EHHQEHZHJLQJHQ�WLMGHQV�KHW�ORSHQ�PHW�JRQLRPHWULVFKH�IXQFWLHV�NXQW�EHVFKULMYHQ��2RN�NLMN�MH

QDDU�KHW�YHUEDQG�WXVVHQ�GH�EHZHJLQJVXLWVODJ�YDQ�KHW�NQLHJHZULFKW�HQ�GLH�YDQ�KHW�KHXSJHZULFKW

WLMGHQV�HHQ�ORRSEHZHJLQJ��GH�ELMSDVVHQGH�JUDILHN�KHHW�KHW�KHXS�NQLH�F\FORJUDP��,Q�KHW�ODDWVWH

RQGHUGHHO� YDQ� GH� RSGUDFKW� QHHP� MH� PHW� HHQ� ZHEFDP� HHQ� ]HOIJHNR]HQ� ORRSEHZHJLQJ� RS�

FRQVWUXHHU� HQ� DQDO\VHHU� MH�KHW�ELMSDVVHQGH�KHXS�NQLH� F\FORJUDP�� HQ� YHUJHOLMN� MH� GLW� PHW� HHQ

F\FORJUDP� YDQ� HHQ� DIZLMNHQGH� ORRSEHZHJLQJ� �ELM� YRRUNHXU� PHW� HHQ� F\FORJUDP� YDQ� HHQ

NODVJHQRRW���$OOHHQ�YDQ�GLW�ODDWVWH�RQGHUGHHO�YHUZDFKWHQ�ZLM�HHQ�YHUVODJ�WHU�EHRRUGHOLQJ�

+HW�OHVPDWHULDDO

9DQ�KHW�ELMSDVVHQGH�&RDFK�SURMHFW�³6WLOVWDDQ�ELM�ORSHQ´�GRH�MH�GH�YROJHQGH�YLHU�DFWLYLWHLWHQ�

��� :LVNXQGLJH�DQDO\VH�YDQ�PHQVHOLMNH�JDQJ�

��� =ZDDLIDVH�ELM�ODQJ]DDP�ORSHQ�

��� 6FKUHGH�ELM�ODQJ]DDP�ORSHQ�

��� $QDO\VH�YDQ�HHQ�]HOIJHNR]HQ�JDQJSURFHV�

'H�EHQRGLJGH�XLWOHJ�HQ�GH�RSGUDFKWHQ�NRPHQ�VWUDNV�ELMQD�DOOHPDDO�RS�KHW�VFKHUP��:H�KHEEHQ

]H� RRN� RS� SDSLHU� JH]HW�� ]RGDW� MH� ]HOI� NXQW� NLH]HQ� ZDW� MH� KHW� SUHWWLJVW� YLQGW�� 'H� FRPSXWHU�

DDQZLM]LQJHQ�]LMQ�VRPV�]R�JHGHWDLOOHHUG�RSJHVFKUHYHQ�GDW�]H�GH� LQGUXN�NXQQHQ�ZHNNHQ�YDQ

HHQ�µNQRSSHQFXUVXV¶�� �'LW� LV�JHGDDQ�RP�MH�VQHO�HQ�]HOIVWDQGLJ�PHW�YLGHRPHWHQ�YLD�&RDFK� WH

NXQQHQ�ODWHQ�ZHUNHQ��'H�ZLVNXQGH�]LW�YRRUDO�LQ�GH�WRHSDVVLQJ��2YHULJHQV��QD�GLW�SURMHFW�KHE�MH

KRSHOLMN�HHQ�JRHGH�LQGUXN�JHNUHJHQ�YDQ�ZDW�YLGHRPHWHQ�PHW�&RDFK�YRRU� MH�SURILHOZHUNVWXN

NDQ� EHWHNHQHQ�� 2I� DOV� MH� QRJ� JHHQ� GHILQLWLHYH� RQGHUZHUSNHX]H� JHPDDNW� KHEW�� GDQ� KHE� MH

PLVVFKLHQ�ZHO�LQVSLUDWLH�RSJHGDDQ�YRRU�HHQ�EHZHJLQJVRQGHU]RHN�

7HUPLQRORJLH

,Q�KHW�OHVPDWHULDDO�VOXLWHQ�ZH�DDQ�ELM�KHW�WDDOJHEUXLN�GDW�LQ�GH�JHQHHVNXQGH�HQ�ELRPHFKDQLFD

YRRU�PHQVHOLMNH�JDQJ�JHKDQWHHUG�ZRUGW��]LH�5R]HQGDO�HW�DO��³,QOHLGLQJ�LQ�GH�NLQHVLRORJLH�YDQ

GH�PHQV´��&XOHPERUJ��5RELMQV�(GXFDWLHYH�3DUWQHUV���
�

�GUXN��������'LW�WDDOJHEUXLN�PDJ�VRPV

ZDW�RXGHUZHWV�RYHUNRPHQ��PDDU�KLHUPHH�NDQ�PHQ�ZHO�YRRU�HHQLHGHU�KHHO�SUHFLHV� DDQJHYHQ

ZDW�PHQ�EHGRHOW��:H�JHYHQ�HHQ�EHNQRSWH�OLMVW�YDQ�GH�EHODQJULMNVWH�ZRRUGHQ�HQ�GHILQLWLHV�GLH

LQ�GH]H�RSGUDFKW�YRRU�NRPHQ��PHW�WXVVHQ�KDDNMHV�GH�HTXLYDOHQWH�(QJHOVH�QDPHQ�

([WHQVLH��H[WHQVLRQ���UHNNLQJ��VWUHNNLQJ�YDQ�OHGHPDWHQ��+HW�WHJHQRYHUJHVWHOGH�YDQ�IOH[LH�

)OH[LH��IOH[LRQ���EXLJLQJ�YDQ�HHQ�JHZULFKW��'RRUJDDQV�ZRUGW�KLHUELM�GH�KRHN�WXVVHQ�GH�ERWWHQ

NOHLQHU��+HW�WHJHQRYHUJHVWHOGH�YDQ�H[WHQVLH�

*DQJ� �JDLW��� HHQ� ]LFK� F\FOLVFK� KHUKDOHQGH� EHZHJLQJ� YDQ� GH� JHOHGLQJHQ� YDQ� KHW� OLFKDDP

ZDDUELM�YRRUDO�GH�DFWLH�YDQ�GH�EHQHQ�RSYDOW�

6FKUHGH��JDLW�F\FOH���ppQ�YROOHGLJH�ORRSF\FOXV�EHJLQQHQG�ELM�KLHOFRQWDFW�YDQ�HHQ�YRHW�PHW�GH

RQGHUJURQG�WRW�KHW�GDDURSYROJHQGH�KLHOFRQWDFW�YDQ�GH]HOIGH�YRHW�

6WDS��VWHS���EHZHJLQJVIDVH�WXVVHQ�KHW�PRPHQW�GDW�GH�UHFKWHUKLHO�FRQWDFW�PHW�GH�RQGHUJURQG�HQ

KHW� GDDURS� YROJHQGH� KLHOFRQWDFW� YDQ� GH� OLQNHUYRHW� �HQ� RPJHNHHUG��� (HQ� VFKUHGH� EHVWDDW

GXV�XLW�WZHH�VWDSSHQ�

7LMGHQV�HHQ�JDQJ�VSHHOW�HHQ�EHHQ�DIZLVVHOHQG�WZHH�UROOHQ��QO��GDW�YDQ�VWDQGEHHQ��VWDQFH�OHJ��

DOV�GH�YRHW�FRQWDFW�PHW�GH�RQGHUJURQG�PDDNW��HQ�GDW�YDQ�]ZDDLEHHQ�RI�VOLQJHUEHHQ��VZLQJ�OHJ�

DOV�GH�YRHW� ORV�YDQ�GH�RQGHUJURQG� LV��%LM�QRUPDOH�JDQJ� LV�HU�HHQ�IDVH� LQ�HHQ�VFKUHGH�ZDDULQ
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EHLGH�EHQHQ�LQ�FRQWDFW�PHW�GH�RQGHUJURQG�]LMQ��GLW�KHHW�GH�ELSHGDOH�IDVH���%LM�VQHOZDQGHOHQ�LV

GH�ELSHGDOH�WLMG�QLHW�QHW�JHOLMN�DDQ�QXO�HQ�ELM�UHQQHQ�LV�HU�KHOHPDDO�JHHQ�ELSHGDOH�IDVH�

9RRU�GH�YROOHGLJKHLG�RI�YRRU�KHW�JHYDO�GDW� MH�PHGLVFKH�RI�(QJHOVWDOLJH� OLWHUDWXXU� UDDGSOHHJW

JHYHQ�ZH�QRJ�GH�/DWLMQVH�HQ�(QJHOVH�EHQDPLQJHQ�YRRU�GH�ERWWHQ�LQ�HHQ�EHHQ�

'LMEHHQ��IHPXU��WKLJK�ERQH

.QLHVFKLMI��SDWHOOD��NQHHFDS

6FKHHQEHHQ��WLELD��VKLQ�ERQH��VKDQN

.XLWEHHQ��ILEXOD��VSOLQW�ERQH

9HUVODJ

9DQ�KHW�YHUORRS�YDQ�MH�HLJHQ�RQGHU]RHN�DDQ�KHW�HLQGH�YDQ�GH�SUDNWLVFKH�RSGUDFKW�PRHW�MH�HHQ

NRUW�HQ�ERQGLJ�YHUVODJ�PDNHQ��'DDULQ�PRHWHQ�QLHW�DOOHHQ�GH�UHVXOWDWHQ�NRPHQ�WH�VWDDQ��VFKULMI

RRN�MH�JHGDFKWHJDQJ�HQ�ZHUN]DDPKHGHQ�NRUW�RS��2PGDW�ZH�EHQLHXZG�]LMQ�KRH�JHPDNNHOLMN�RI

LQJHZLNNHOG�GH]H�RSGUDFKW� LV�HQ�KRH�KHW�ZHUNHQ�PHW�&RDFK�JDDW�� ]LMQ�ZH�RRN�QLHXZVJLHULJ

QDDU�GH�³IRXWHQ´�GLH�MH�RQGHUZHJ�JHPDDNW�KHEW�HQ�GH�]LMSDGHQ�GLH�MH�LQJHVODJHQ�EHQW��2RN��RI

MXLVW�LQ�RQGHU]RHN�OHHU�MH�YHHO�YDQ�IRXWHQ�HQ�]LMVSURQJHQ�RP�WRW�HHQ�JRHG�HLQGGRHO�WH�JHUDNHQ�

+HW�YHUVODJ�PRHW�RYHU]LFKWHOLMN� ]LMQ� HQ� HU�QHWMHV�XLW]LHQ��'XV� OLHIVW� PHW� HHQ� WHNVWYHUZHUNHU�

9DQXLW� &RDFK� NXQ� MH� WDEHOOHQ�� JUDILHNHQ� HQ� WHNVWHQ� NRSLsUHQ� HQ� SODNNHQ� QDDU� HHQ� :RUG

GRFXPHQW��+HW� LV�GDDURP�DDQ� WH�EHYHOHQ�RP�� VDPHQ�PHW�&RDFK�RRN�:RUG�DDQ� WH� ]HWWHQ�� -H

NXQW� GDQ� DOYDVW� JUDILHNHQ�� WDEHOOHQ� HQ� ZDW� DO� QLHW� PHHU� QDDU� :RUG� NRSLsUHQ�� :DW� MH� HUYDQ

JHEUXLNW�]LH�MH�ODWHU�ZHO�

,QKRXG�YHUVODJ

�� ,QOHLGLQJ��WLWHO��DXWHXUV��GDWXP��VDPHQYDWWLQJ��LQKRXGVRSJDYH��«�

�� .RUW�HQ�ERQGLJ�YHUVODJ�YDQ�YHUVFKLOOHQGH�RQGHUGHOHQ�YDQ�KHW�RQGHU]RHN��HQ�ZHO�]R�GDW�GH

OH]HU�NDQ�]LHQ�KRH�KHW�RQGHU]RHN� LV�YHUORSHQ��GXV�QLHW�DOOHHQ�KHW�HLQGUHVXOWDDW��*D� LQ�RS

RYHUHHQNRPVWHQ� HQ�YHUVFKLOOHQ� WXVVHQ� MH� HLJHQ� F\FORJUDP�HQ�GDW�YDQ� HHQ� NODVJHQRRW�� GH

PDQLHUHQ�ZDDURS�MH�QDDU�GH]H�GLDJUDPPHQ��DO�GDQ�QLHW�ELQQHQ�&RDFK��JHNHNHQ�KHEW��KRH

MH�DDQ�GH�JHJHYHQV�YDQ�DQGHUHQ�JHNRPHQ�EHQW��ZDW�MH�GDDU�QRJ�YHUGHU�PHH�JHGDDQ�KHEW�����

�� (HQ�RRUGHHO�RYHU�RQGHUZHUSNHX]H��RYHU�GH�RS]HW�YDQ�GH�SUDNWLVFKH�RSGUDFKW�HQ�RYHU�GH

EUXLNEDDUKHLG�YDQ�&RDFK�

�� 6XJJHVWLHV�YRRU�DQGHUH�WRHSDVVLQJHQ�YDQ�YLGHRPHWHQ�PHW�&RDFK�

�� (HQ�ORJERHN�ZDDULQ�VWDDW�KRH�ODQJ�HQ�ZDDU�MXOOLH�DDQ�GH�YHUVFKLOOHQGH�RQGHUGHOHQ�KHEEHQ

JHZHUNW�HQ�KRH�GH�ZHUNYHUGHOLQJ�ZDV�

�� GLVNHWWH�V���PHW�GDDURS�GH�&RDFK�UHVXOWDWHQ��ILOPSMHV�HQ�KHW�:RUG�YHUVODJ�RRN�LQOHYHUHQ�

,QKRXGVRSJDYH

:LVNXQGLJH�DQDO\VH�YDQ�PHQVHOLMNH�JDQJ�««««««««««««««� ���

=ZDDLIDVH�ELM�ODQJ]DDP�ORSHQ�««««««««««««««««««« ���

6FKUHGH�ELM�ODQJ]DDP�ORSHQ�««���««««�«««««��«««««�«���� ��

2QGHU]RHN�YDQ�HHQ�]HOIJHNR]HQ�JDQJSURFHV�«««««««««««««� ��
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$FWLYLWHLW����ZLVNXQGLJH�DQDO\VH�YDQ�PHQVHOLMNH�JDQJ

,Q� GH]H� DFWLYLWHLW� PDDN� MH� NHQQLV� PHW� HHQ

ZLVNXQGLJH� DQDO\VH� YDQ� PHQVHOLMNH� JDQJ�

&HQWUDOH�WKHPD¶V�]LMQ��L��GH�EHSDOLQJ�YDQ�VWDS�

JURRWKHGHQ�HQ�VWDSWLMGIDFWRUHQ�DDQ�GH�KDQG�YDQ

HHQ� YLGHRFOLS� HQ� � �LL�� KHW� YLQGHQ� YDQ� HHQ

JHVFKLNWH� NURPPH� ELM� PHHWJHJHYHQV� GLH� YLD

YLGHRPHWLQJ�PHW�&RDFK�YHUJDDUG�]LMQ�

6WDUW��&RDFK�HQ�NLHV�GH�DFWLYLWHLW

���:LVNXQGLJH�DQDO\VH�YDQ�PHQVHOLMNH�JDQJ�

,QOHLGLQJ
,Q�KHW�ILOPSMH�ORRSW�PLMQKHHU�+ROOHPDQ�ODQJV�HHQ�JHERXZ��+HW�ILOPSMH

LV� RSJHQRPHQ� PHW� HHQ� ZHEFDP� PHW� HHQ� VQHOKHLG� YDQ� ��� EHHOGMHV� SHU

VHFRQGH��'H�YLGHRFOLS�EHVWDDW�XLW����EHHOGHQ��GLH�ZHHUJHJHYHQ�ZRUGHQ

DOV�VWUHHSMHV�LQ�GH�EHHOGHQEDON�RQGHU�LQ�KHW�OLQNHU�YLGHRYHQVWHU�

-H� ]LHW� HHQ� DVVHQVWHOVHO�� HHQ� OLFKWEODXZH� VFKDDODDQGXLGLQJ� PHW� �

PHWHU�HUELM��HQ�PHHWSXQWHQ��GRRU�PLGGHO�YDQ�URGH�HQ�OLOD�EROOHWMHV�

RS�GH�UHFKWHUVFKRXGHU�HQ�GH�UHFKWHUKDQG�

9RRU�KHW�JHPDN�]LMQ�GH�JUDILHNHQ�YDQ�GH�FR|UGLQDWHQ�YDQ�VFKRXGHU��HQ

KDQGSRVLWLH�DO�NODDU�JH]HW�

,Q� GH]H� HQ� YROJHQGH� DFWLYLWHLWHQ� ]XO� MH� ]LHQ� GDW� GH� ORRSEHZHJLQJ

JRHG� PHW� JRQLRPHWULVFKH� IXQFWLHV� EHVFKUHYHQ� NDQ� ZRUGHQ�� :H� FRQFHQ�

WUHUHQ�RQV�KLHU�YRRUDO�RS�GH�EHZHJLQJHQ�YDQ�GH�UHFKWHUVFKRXGHU�HQ�GH

UHFKWHUKDQG�

6WDSJURRWKHGHQ�HQ�VWDSWLMGIDFWRUHQ
(HQ�VFKUHGH�ZRUGW�RQGHUYHUGHHOG�LQ�IDVHQ�ZDDUELM�YRHWHQ�DO�GDQ�QLHW

FRQWDFW� PDNHQ� PHW� GH� RQGHUJURQG�� ,Q� RQGHUVWDDQGH� ILJXXU� ZRUGHQ

ZRUGHQ�GH�YHUVFKLOOHQGH�IDVHQ�YDQ�HHQ�ORRSEHZHJLQJ�HQ�KXQ�WLMGVGXXU

�DOV�SHUFHQWDJH�YDQ�GH�VFKUHGHWLMG��JHWRRQG��'H]H�ILJXXU�LV�RYHUJH�

QRPHQ� XLW� 5RVH� 	� *DPEOH�� ³+XPDQ� :DONLQJ´�� :LOOLDPV� DQG� :LONLQV�

������(QNHOH�VWDSJURRWKHGHQ�]LMQ�VWDSOHQJWH��VWDSIUHTXHQWLH�� DDQWDO

VWDSSHQ� SHU� PLQXXW�� HQ� JDQJVQHOKHLG�� (QNHOH� VWDSWLMGIDFWRUHQ� ]LMQ

VWDQGWLMG��VOLQJHUWLMG��ELSHGDOH�WLMG��VFKUHGHWLMG�HQ�VWDSWLMG�



�

���'RRU�JRHG�QDDU�GH�YLGHRFOLS�HQ�GH�ELMSDVVHQGH�JUDILHNHQ�WH�NLMNHQ

NXQ�MH�DO�KHHO�ZDW�WH�ZHWHQ�NRPHQ�RYHU�PHQVHOLMNH�JDQJ��$OV�MH�LQ

KHW� GLDJUDPYHQVWHU� GH� 
/HHV� XLW
� PRGXV� NLHVW�� GDQ� ZRUGW� GH

NRSSHOLQJ�WXVVHQ�GH�YLGHRFOLS�HQ�KHW�GLDJUDPYHQVWHU�]LFKWEDDU�HQ

YHUVFKLMQW� HU� HHQ� NDGHU� ZDDULQ� GH� FR|UGLQDWHQ� YDQ� GH� JHNR]HQ

JURRWKHGHQ� VWDDQ�� 'LW� YHUJHPDNNHOLMNW� KHW� EHDQWZRRUGHQ� YDQ� GH

YROJHQGH�YUDJHQ�Q�D�Y��GH�YLGHRFOLS�

:DW�NXQ�MH�]HJJHQ�RYHU�GH�FR|UGLQDWLH�WXVVHQ�DUP��HQ�EHHQEHZHJLQJ"

:DW�LV�KHW�YHUEDQG�WXVVHQ�VFKRXGHUKRRJWH�HQ�IDVH�LQ�GH�JDQJ"

+RHYHHO�PHWHU�SHU�VHFRQGH�ORRSW�PLMQKHHU�+ROOHPDQ�RS�GLW�ILOPMH"

:DW�LV�MRXZ�VFKDWWLQJ�YDQ�GH�VFKUHGHWLMG"

%HUHNHQ�KLHUXLW�GH�VWDSIUHTXHQWLH��G�Z�]��KHW�DDQWDO�VWDSSHQ�SHU

PLQXXW�

6FKDW�GH�WLMGVGXXU�YDQ�VWDQGIDVH��]ZDDLIDVH�HQ�ELSHGDOH�IDVH�DOV

SHUFHQWDJH�YDQ�GH�VFKUHGHWLMG�

���,Q�GH�JUDILHN�]LMQ�3�;��3�;��3�<�HQ�3�<�XLWJH]HW�WHJHQ�GH�WLMG�

0HUN�RS��HU�]LMQ�WZHH�YHUWLFDOH�DVVHQ��7ZHH�YDQ�GH�YLHU�JUDILHNHQ

]LMQ�VWLMJHQG��.XQ�MH�GDW�YHUNODUHQ"�(Q�KRH�]LW�KHW�PHW�GH�WZHH

DQGHUH�JUDILHNHQ"

���-H� NXQW� LQ� KHW� YLGHR�PHHWYHQVWHU� RRN� JHPDNNHOLMN� DIVWDQGHQ� HQ

KRHNHQ�RSPHWHQ��.OLN�PHW�GH�UHFKWHU�PXLVNQRS�LQ�KHW�YLGHRYHQVWHU

RI�NOLN�PHW�GH�OLQNHU�PXLVNQRS�RS�GH�KDPHUNQRS�LQ�GLW�NZDGUDQW�

.LHV�
0HHWODW
��6OHHS�GH�XLWHLQGHQ�YDQ�GH�PHHWODW�]R�GDW�]H�OLJJHQ

RS� GH� SXQWHQ� ZDDUWXVVHQ� MH� GH� DIVWDQG� ZLOW� ZHWHQ�� 0HHW� RS� GH]H

PDQLHU�GH�VWDSOHQJWH�

���8LW�GH�JHPHWHQ�VWDSOHQJWH�HQ�VWDSIUHTXHQWLH�NXQ�MH�GH�JHPLGGHOGH

JDQJVQHOKHLG�EHUHNHQHQ��+RHYHHO�PHWHU�SHU� VHFRQGH� ORRSW� PLMQKHHU

+ROOHPDQ�LQ�KHW�ILOPSMH�YROJHQV�GH]H�EHUHNHQLQJ"�.ORSW�GLW�PHW�MH

RQGHUGHHO�����JHYRQGHQ�DQWZRRUG"�:DW�LV�GH�JDQJVQHOKHLG�XLWJHGUXNW

LQ�NLORPHWHU�SHU�XXU"

2HIHQHQ�PHW�QLHXZH�GLDJUDPPHQ�PDNHQ
���5HFKWVNOLN�LQ�KHW�GLDJUDPYHQVWHU��.LHV� 
:LM]LJ�PDDN� GLDJUDP
�� ,Q

KHW�GLDORRJYHQVWHU�]LH�MH�RQGHU�DQGHUH�GH�QDDP�YDQ�KHW�YHQVWHU��GH

PRJHOLMNKHLG�RP�HHQ�UDVWHU��URRVWHU��DDQ�WH�EUHQJHQ��DFKW�NRORPPHQ

RP� WH� NLH]HQ� HQ� RQGHUDDQ� GH� PRJHOLMNKHLG� RP� GH� JUDILHN� HU� ZDW

DQGHUV�XLW�WH�ODWHQ�]LHQ�

.OLN�RS�&���'H�
.ORN
�LV�YHUERQGHQ�PHW�GH�WLMG�RS�GH�YLGHRILOP�

%HNLMN� &��� &��� &�� HQ� &��� -H� KHUNHQW� YDVW� GH� FR|UGLQDWHQ� YDQ� GH

PHHWSXQWHQ��0DDN�GH�YHUWLFDOH�FR|UGLQDWHQ�YDQ�GH�JHPHWHQ�SRVLWLHV

RQ]LFKWEDDU�

���.OLN�RS�GH�JHOH�NQRS�
.LHV�GLDJUDP
�LQ�GH�NQRSSHQEDON��,�S�Y��HHQ

EHVWDDQG�GLDJUDP�WH�NLH]HQ��PDDN�MH�QX�HHQ�QLHXZ�GLDJUDP��DOOHHQ

YRRU� GH� SRVLWLH� YDQ� GH� UHFKWHUKDQG�� GUXN� RS� 
1LHXZ� GLDJUDP
� HQ

JHHI�GLW�GLDJUDP�HHQ�]LQYROOH�QDDP��ELMYRRUEHHOG�
KDQG
��.LHV�DOV

HHUVWH�NRORP�GH�YHUELQGLQJ�
.ORN
�HQ�DOV�WZHHGH�UHVS��GHUGH�NRORP

GH�[��HQ�\�FR|UGLQDDW�YDQ�GH�UHFKWHUKDQG��.OLN�RS�2.�HQ�NLHV�KHW

QLHXZ�JHPDDNWH�GLDJUDP��MH�KHEW�QX�WZHH�JUDILHNHQ�LQ�ppQ�GLDJUDP�

=RHN� ]HOI� XLW� KRH� MH� GH� YHUWLFDOH� SRVLWLH� YDQ� GH� KDQG� XLW� NXQW

]HWWHQ�WHJHQ�GH�KRUL]RQWDOH�SRVLWLH��:DW�EHWHNHQW�GH]H�JUDILHN"

���([SHULPHQWHHU�LQ�KHW�QLHXZ�JHPDDNWH�GLDJUDP�PHW�GH�PRJHOLMNKHGHQ

RP�GH�PHHWSXQWHQ�RS�GLYHUVH�PDQLHUHQ�HQ�LQ�YHUVFKLOOHQGH�NOHXUHQ

ZHHU�WH�JHYHQ�
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%HSDOHQ�YDQ�HHQ�JHVFKLNWH�NURPPH�ELM�PHHWJHJHYHQV

���=HW�GH�KRUL]RQWDOH�SRVLWLH�YDQ�GH�UHFKWHUVFKRXGHU�LQ�HHQ�JUDILHN

XLW� WHJHQ� GH� WLMG�� *HEUXLN� KLHUYRRU� HHQ� QLHXZ� GLDJUDPYHQVWHU�

7HNHQ� DOOHHQ� GH� PHHWSXQWHQ� HQ� YHUELQGW� ]H� QLHW� PHW� UHFKWH

OLMQVWXNMHV�

5HFKWVNOLN�LQ�KHW�GLDJUDP��RI�NOLN�RS�GH�
KDPHUNQRS
��WZHHGH�YDQ

OLQNV�ERYHQ�LQ�KHW�GLDJUDPYHQVWHU�

.LHV�
$QDO\VH
�HQ�GDDUYDQ�
)XQFWLHILW
��WR�ILW� �SDVVHQ��

%LM� 
)XQFWLHW\SH
� ]LH� MH� GDW� I�[� D�[�E� JHWHNHQG� LV�� 'H� ZDDUGHQ

YDQ� D� ������ HQ� E� ��(���� YDQ� GH� JHWHNHQGH� UHFKWH� OLMQ� VWDDQ

HUQDDVW��.OLN�RS�
$XWR�ILW
��'H�UHFKWH�OLMQ�GLH�KHW�EHVWH�SDVW�ELM

GH�PHHWSXQWHQ�ZRUGW�EHUHNHQG��'H�ZDDUGHQ�YDQ�D�HQ�E�YHUDQGHUHQ�HHQ

EHHWMH��:DW�EHWHNHQW�GLW�HLJHQOLMN�YRRU�GH�JUDILHN�YDQ�GH]H�QLHXZH

OLMQ�LQ�YHUJHOLMNLQJ�PHW�GH�YRULJH"

$OV�MH�QX�2.�DDQNOLNW��GDQ�ZRUGW�GH�UHFKWH�OLMQ�DDQ�KHW�GLDJUDP�

YHQVWHU�WRHJHYRHJG��.LHV�MH�
6WRS
��GDQ�EOLMIW�KHW�GLDJUDPYHQVWHU

]RDOV�KHW�ZDV�

6FKULMI� GH� IRUPXOH� YDQ� GH� UHFKWH� OLMQ� RS� HQ� NOLN� 2.�� :DW� LV� GH

EHWHNHQLV�YDQ�GH�ULFKWLQJVFRsIILFLsQW�YDQ�GH]H�OLMQ"

���=HW�GH�YHUWLFDOH�SRVLWLH�YDQ�GH�UHFKWHUVFKRXGHU�XLW�WHJHQ�GH�WLMG�

=HW� DOOHHQ� GH� PHHWSXQWHQ� XLW� HQ� YHUELQGW� ]H� RQGHUOLQJ� QLHW� PHW

UHFKWH�OLMQVWXNMHV��=RRP�LQ�]RGDW�GH�JUDILHN�]R�JURRW�PRJHOLMN�LQ

EHHOG� LV�� -H� ]LHW� HHQ� RS�� HQ� QHHUJDDQGH� JUDILHN�� +HW� LV� JHHQ

VLQXVJUDILHN� ZDQW� GH� WUHQG� YDQ� GH� JUDILHN� LV� VFKXLQ� RPKRRJ�� :DW

NDQ�KLHUYRRU�HHQ�UHGHQ�]LMQ"��+LQW��PHHW�LQ�KHW�YLGHRILOPSMH�PHW

GH� 
PHHWODW
� KHW� KRRJWHYHUVFKLO� WXVVHQ� UDDP� HQ� JURQG� RS� DDQ� GH

OLQNHU��HQ�UHFKWHUNDQW�YDQ�KHW�UDDP�

���:H�JDDQ�GH�YHUWLFDOH�SRVLWLH�YDQ�GH�VFKRXGHU�]R�JRHG�PRJHOLMN�PHW

HHQ�IRUPXOH�EHVFKULMYHQ�

(HUVW�PDDU�HHQV�GH�WUHQG�YDVWVWHOOHQ��PDDN�HHQ�IXQFWLHILW�YDQ�GH

PHHWJHJHYHQV� PHW� HHQ� UHFKWH� OLMQ�� 9RHJ� GH]H� UHFKWH� OLMQ� WRH� DDQ

KHW�GLDJUDP�

=HW�GH�JUDILHN�YDQ�KHW�YHUVFKLO�WXVVHQ�GH�JHPHWHQ�\�SRVLWLH�HQ�GH

EHQDGHULQJ� PHW� HHQ� UHFKWH� OLMQ� XLW� PHW� EHKXOS� YDQ� HHQ� WZHHGH

YHUWLFDOH�DV��'LW�NXQ�MH�LQ�HHQ�GLDJUDPYHQVWHU�DOV�YROJW�EHZHUN�

VWHOOLJHQ�

��UHFKWVNOLN�LQ�KHW�GLDJUDPYHQVWHU�HQ�NLHV�GH�PHQX�RSWLH

��
ZLM]LJ�PDDN�GLDJUDP
�

��NLHV�HHQ�OHJH�NRORP�HQ�YHUDQGHU�GH�YHUELQGLQJ�LQ�
IRUPXOH
�

��.LHV�
\�DV�UHFKWV


��.OLN�LQ�KHW�YDN�DFKWHU�
)RUPXOH�


��.OLN�RS�GH�
:L]DUG�NQRS
��GH�NQRS�PHW�GH�JRRFKHOKRHG�DOV�LFRRQ�

��.OLN�RS�EHNHQGH�JURRWKHGHQ�HQ�ZLVNXQGLJH�RSHUDWLHV�RP�GH

��JHVFKLNWH�IRUPXOH�WH�PDNHQ�

��9XO�GH�QDDP�YDQ�GH�JURRWKHLG�HQ��RSWLRQHHO��GH�HHQKHLG�LQ�

��.OLN�RS�2.�HQ�KHUVFKDDO�GH�JUDILHN�GRRU�KHUKDDOG�WH�NOLNNHQ�RS

��KHW�KHUVFKDDONQRSMH�WRWGDW�MH�GH�YHUVFKLOJUDILHN�JRHG�LQ�EHHOG

��KHEW�

$OV�DOOHV�JRHG�LV�JHJDDQ�KHE�MH�HHQ�YHU]DPHOLQJ�YDQ�SXQWHQ�GLH�RS

HHQ�VLQXVJUDILHN�OLMNHQ�WH�OLJJHQ��%HSDDO�PHW�IXQFWLHILW�GH�EHVW

ELMSDVVHQGH� VLQXVRwGH�� 'H� VRP� YDQ� GH]H� VLQXVRwGH� HQ� GH� HHUGHU

JHYRQGHQ�UHFKWH�OLMQ�EHVFKULMIW�GH�PHHWJHJHYHQV�WDPHOLMN�JRHG��*D

GLW�QD�GRRU�&RDFK�GH�JUDILHN�YDQ�GH]H�VRP�WH�ODWHQ�WHNHQHQ�

���-H�KHEW�DO�JH]LHQ�GDW�MH�DIVWDQGHQ�NXQW�PHWHQ��+HW�LV�RRN�PRJHOLMN

RP�KRHNHQ�WH�PHWHQ��=RDOV�MH�ZHHW�NXQ�MH�KRHNHQ�PHWHQ�LQ�JUDGHQ�HQ

LQ� UDGLDOHQ�� :H� NLH]HQ� KLHU� YRRU� JUDGHQ�� NOLN� 2SWLHV� ±

$FWLYLWHLWRSWLHV� HQ� VWHO� LQ� RS� JUDGHQ�� 5HFKWVNOLN� LQ� KHW

YLGHRYHQVWHU� HQ� NLHV� 
*UDGHQERRJ
�� 0HHW� QX� GH� PD[LPDOH� KRHN� GLH
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KHW�GLMEHHQ�PDDNW�PHW�GH�YHUWLFDOH�ULFKWLQJ��0HHW�RRN�GH�PD[LPDOH

KRHN� ZDDUPHH� KHW� VFKHHQEHHQ� DIZLMNW� YDQ� GH� ULFKWLQJ� YDQ� KHW

GLMEHHQ��'LW�ZRUGW�GH�NQLHKRHN�JHQRHPG��+RH�JURWHU�GH�ZDDUGH�YDQ

GH� NQLHKRHN�� KRH� VWHUNHU� GH� NQLHIOH[LH�� +RHYHHO� JUDGHQ� LV� HHQ

DUP]ZDDL"

0LVVFKLHQ�KHE�MH�ELM�KHW�PDNHQ�YDQ�GH�JUDILHNHQ�DO�JH]LHQ�GDW�DOV

PRJHOLMNH� YHUELQGLQJ� 
3��+RHN
� HQ� 
3��+RHN
� VWDDW�� 2RN� LV


3��$IVWDQG
� PRJHOLMN�� 2QGHU]RHN� ZHONH� KRHN� EHUHNHQG� ZRUGW� YLD


3��+RHN
�� 2QGHU]RHN� RRN� GH� EHWHNHQLV� YDQ� 
3��$IVWDQG
�� -H� NXQW

KLHUELM�PLVVFKLHQ�GH�RSWLH�
7RRQ�DOV�7DEHO
�JHEUXLNHQ�GLH�MH�NXQW

]LHQ�QD�UHFKWVNOLNNHQ�LQ�KHW�GLDJUDPYHQVWHU�

2P� GH� RSWLH� KRHNPHWLQJ� YDQ� &RDFK� WH� EHQXWWHQ� RP� GLM�� HQ� VFKHHQEHHQKRHNHQ� WH� ODWHQ

EHUHNHQHQ�LV�KHW�QRGLJ�GDW�KHW�DVVHQVWHOVHO�RS�HHQ�VOLPPH�PDQLHU��³PHHORRSW´�PHW�GH�ORSHU�

+RH�GDW�JDDW�]LH�MH�LQ�GH�YROJHQGH�DFWLYLWHLW�

(HQ�YDQ�GH�PRWLHYHQ�RP�QDDU�GH�EHZHJLQJVXLWVODJ�YDQ�KHW�NQLHJHZULFKW�WH�NLMNHQ�LV�GDW�GH]H

JURRWKHLG� JHUHODWHHUG� LV� DDQ� GH� DDUG� YDQ� GH� JDQJ�� %LMYRUEHHOG�� YDQ� ODQJ]DDP� ZDQGHOHQ� WRW

KDUGORSHQ�LV�WLMGHQV�GH�VWDQGIDVH�JHOHLGHOLMN�PHHU�NQLHIOH[LH�YHUHLVW�

���$FWLYLWHLW 5DQJH�YDQ�GH�PDWH�YDQ�NQLHIOH[LH�WLMGHQV�GH�VWDQGIDVH��LQ�JUDGHQ�

���ZDQGHOHQ

������ODQJ]DDP ����±��

������YULM ����±���

������VQHO ���±���

������KDUGORSHQ ���±���
%URQ��3HUU\�HW�DO��.QHH�SRVWXUH�DQG�ELFHSV�DQG�VHPLPHPEUDQRVLV�PXVFOH�DFWLRQ�LQ�UXQQLQJ�DQG�FXWWLQJ��DQ�(0*�VWXG\��

7UDQVDFWLRQV�RI�WKH����U
�

$QQXDO�0HHWLQJ��2UWKRSDHGULF�5HVHDUFK�6RFLHW\��������������

9HUODDW�GH�DFWLYLWHLW�

$QWZRRUG� ³MD´� RS� GH� YUDDJ� ³5HVXOWDWHQ� RI� ZLM]LJLQJHQ� EHZDUHQ"´� � .LHV� HU� YRRU� RP� GH

YLGHRFOLS�QLHW�PHW�KHW�UHVXOWDDW�PHH�WH�EHZDUHQ��GLW�EHVSDDUW�UXLPWH�RS�HHQ�GLVNHWWH�

�
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$FWLYLWHLW����]ZDDLIDVH�ELM�ODQJ]DDP�ORSHQ

/RSHQ�LV�HHQ�SHULRGLHNH�EHZHJLQJ��MH�]HW�GH�HQH�VWDS

QD� GH� DQGHUH� LQ� HHQ� ]HNHUH� UHJHOPDDW�� (HQ� YDQ� GH

]DNHQ� GLH� DDQ� GH� RUGH� NRPHQ� LV� KRH� MH� GH]H

EHZHJLQJHQ� PHW� JRQLRPHWULVFKH� IXQFWLHV� NXQW

EHVFKULMYHQ��,Q�GH]H�DFWLYLWHLW�FRQFHQWUHHU�MH�MH�RS�GH

]ZDDLIDVH�YDQ�ODQJ]DDP�ORSHQ��MH�PHHW�GH�KRHNHQ�GLH

GLMEHHQ�HQ�VFKHHQEHHQ�W�R�Y��KHW�DVVHQVWHOVHO�PHW�KHW

NQLHJHZULFKW�DOV�RRUVSURQJ�PDNHQ��-H�SUREHHUW�KLHULQ

ZLVNXQGLJH�YHUEDQGHQ�H[SHULPHQWHHO�RS�WH�VSRUHQ�

6WDUW�]RQRGLJ�&RDFK�HQ�NLHV�GH�DFWLYLWHLW�����=ZDDLIDVH�ELM�ODQJ]DDP�ORSHQ�

,QOHLGLQJ
2S� KHW� YLGHR�PHHWYHQVWHU� ]LH� MH� HHQ� NRUW� ILOPSMH� YDQ� LHPDQG� GLH

ODQJ]DDP� LQ� HHQ� VWXGHHUNDPHU� ODQJV� WZHH� EXUHDXNDVWHQ� ORRSW�� 'H

EUHHGWH�YDQ�ppQ�NDVW�LV���PHWHU��+RXG�ELM�GH�LMNLQJ�YDQ� GH� PHWLQJ

UHNHQLQJ�PHW�KHW�SHUVSHFWLHI��OHJ�GH�LMNODW�YDQ���PHWHU�QHHU�RS�GH

GHQNEHHOGLJH� KRUL]RQWDOH� OLMQ� GLH� GH� SODDWVHQ� YHUELQGW� ZDDU� GH

UHFKWHUYRHW�QHHUJH]HW�ZRUGW��DDQZLM]LQJ��JHEUXLN�GH�SDUNHWVWURNHQ�RP

HHQ� JRHGH� VFKDWWLQJ� WH� PDNHQ��� 'H]H� YLGHR� LV� PHW� HHQ� ZHEFDP

RSJHQRPHQ�PHW�HHQ�EHHOGVQHOKHLG�YDQ����EHHOGMHV�SHU�VHFRQGH�

,Q� GH]H� DFWLYLWHLW� ]XO� MH� ]LHQ� GDW� GH� EHZHJLQJHQ� YDQ� GH� RQGHUVWH

OHGHPDWHQ� JRHG� PHW� JRQLRPHWULVFKH� IXQFWLHV� WH� EHVFKULMYHQ� ]LMQ�

&RQFHQWUHHU� MH� RS� GH� EHZHJLQJHQ� YDQ� KHW� UHFKWHU� GLMEHHQ� HQ

VFKHHQEHHQ� YDQ� GH� ORSHU�� -H� JDDW� QX� ]HOI� PHWHQ� ZDDUELM� KHW

DVVHQVWHOVHO�³PHHORRSW´�

0HWHQ�RS�GH�YLGHRFOLS
1. 6SHHO� KHW� ILOPSMH� DI� RP� HHQ� HHUVWH� LQGUXN� WH� NULMJHQ� YDQ� GH

ORRSEHZHJLQJ�

�� 5HFKWVNOLN�LQ�KHW�YLGHRYHQVWHU�HQ�NLHV�
&R|UGLQDDW�LQVWHOOLQJHQ
�

.LHV� GH]HOIGH� VFKDDO�� [�DV� HQ� \�DV� QRUPDDO�� RRUVSURQJ�� HHUVW

JHNOLNWH�SXQW�HQ�W ��ELM�HHUVWJHNR]HQ�EHHOGMH��.OLN�2.�

�� 6FKDDOOHQJWH�LV�JRHG��������P�GXV�2.�

�� 5HFKWVNOLN� ZHHU� HQ� NLHV� 
9LGHRSXQWHQ
� HQ� 
$DQWDO� JHPHWHQ� SXQWHQ

SHU�EHHOGMH
�����
$DQWDO�EHUHNHQGH�SXQWHQ�SHU�EHHOGMH
���HQ�2.�

�� 5HFKWVNOLN�HQ�NLHV�
0DUNHULQJ�	�.OHXUHQ
��*D�MH�JDQJ�

�� 2S�DOOH�EHHOGMHV�PHWHQ�]RX�ZHO�HUJ�YHHO�ZHUN�]LMQ��'DDURP�NLH]HQ

ZH� ppQ� ]ZDDLIDVH�� .LHV� LQ� KHW� YLGHRYHQVWHU� KHW� WLMGVLQWHUYDO

ZDDULQ�KHW�UHFKWHUEHHQ�HHQ�YROOHGLJH� ]ZDDLIDVH� GRRUORRSW�� G�Z�]�

YDQ� GH� WHHQDI]HW� YDQ� GH� UHFKWHUYRHW� WRW� KHW� QHHUNRPHQ� YDQ� GH

UHFKWHUKLHO��7HO�ELM�ZHONH�EHHOGMHV�GDW�EHJLQW�HQ�HLQGLJW�

5HFKWVNOLN�HQ�NLHV�
6HOHFWHHU�EHHOGMHV
��.LHV�
0HW�IRUPXOH
��1HHP

YDQ� EHJLQ� ]ZDDLIDVH� WRW� HLQG� ]ZDDLIDVH�� .LHV� HYHQWXHHO� GH

VWDSJURRWWH��PHW����RI�����HQ�2.�

�� .LHV�QRJ�
7RRQ�DVVHQVWHOVHO
�HQ�
6SRRU
�

�� +HW�SODDWVHQ�YDQ�GH�PHHWSXQWHQ�NDQ�EHJLQQHQ���=LH�GH�VFKHUPDIGUXN

RS� GH]H� EODG]LMGH�� .OLN� RS� GH� JURHQH� NQRS� LQ� KHW� PLGGHQ� YDQ� GH

PHQXEDON��'H�PXLVZLM]HU�YHUDQGHUW��.OLN�HHUVW�RS�KHW�NQLHJHZULFKW�

KLHU� NRPW� GH� RRUVSURQJ� YDQ� KHW� DVVHQVWHOVHO�� .OLN� GDDUQD� RS� GH

KHXS� HQ� GDQ� RS� GH� HQNHO�� 'H� YLGHR� VSULQJW� DXWRPDWLVFK� QDDU� KHW

YROJHQGH� JHVHOHFWHHUGH� EHHOGMH� DOZDDU� MH� GH]HOIGH� KDQGHOLQJHQ

YROYRHUW�



�

�&RUULJHUHQ�YDQ�PHWLQJHQ
�$OV� MH� QLHW� WHYUHGHQ� EHQW� RYHU� EHSDDOGH� PHHWZDDUGHQ�� NXQ� MH� WHUXJ

JDDQ� QDDU� HHQ� EHHOGMH� HQ� GH� PHWLQJ� FRUULJHUHQ�� 2P� HHQ� HQ� DQGHU� ]R

JRHG�PRJHOLMN�WH�NXQQHQ�]LHQ�NXQ�MH�KHW�YLGHREHHOG�YHUJURWHQ�

�

���.OLN�LQ�KHW�YLGHRYHQVWHU�RP�KHW�WH�DFWLYHUHQ�HQ�GUXN�GDDUQD�QRJ

HHQ�NHHU�RS�GH���WRHWV��'H�YLGHRFOLS�ZRUGW�LQ�KHW�YHQVWHU�]R�JURRW
PRJHOLMN� QHHUJH]HW�� ,V� GLW� QRJ� QLHW� JURRW� JHQRHJ�� PDDN� GDQ� KHW

YLGHRYHQVWHU�PD[LPDDO�GRRU�RS�GH�
PD[LPL]H
�NQRS�LQ�KHW�YHQVWHU�WH

NOLNNHQ�

���9LD�GH�SLMOWMHVWRHWVHQ���HQ���NXQ�MH�GH�JHZHQVWH�EHHOGMHV�YRRU

FRUUHFWLH�NLH]HQ�

���&RUULJHHU�GH�PHWLQJ�GRRU�LQ�KHW�YLGHREHHOG�KHW�PHHWSXQW�QDDU�HHQ

EHWHUH�SODDWV�WH�VOHSHQ��+HW�DVVHQVWHOVHO�NXQ�MH�QLHW�YHUVFKXLYHQ�

PRFKW�GLW�PLVSODDWVW�]LMQ��GRRUORRS�GDQ�GH�YROJHQGH�VWDSSHQ�

�� YHUZLMGHU�GH�PHWLQJ�GRRU�RS�GH�'HOHWH�WRHWV�WH�GUXNNHQ

�� YRHJ�KHW�EHHOGMH�DOV�H[WUD�IUDPH�YRRU�PHWLQJ�WRH�PHW�EHKXOS�YDQ

GH�,QVHUW�WRHWV�

�� 6WDUW�HHQ�QLHXZH�PHWLQJ�YLD�GH�JURHQH�
6WDUW
�NQRS�

���$OV�MH�NODDU�EHQW�LV�KHW�HHQ�JRHG�LGHH�RP�KHW�YLGHRYHQVWHU�LQ�GH

RRUVSURQNHOLMNH�NZDGUDQWJURRWWH�WH�]HWWHQ�

�

�7RHYRHJHQ�YDQ�H[WUD�PHHWPXQWHQ
�+HW�LV�RRN�PRJHOLMN�H[WUD�PHHWSXQWHQ�WRH�WH�YRHJHQ�ZDQQHHU�QLHW�DOOH

EHHOGMHV�JHEUXLNW�]LMQ�

�

���.LHV� HHQ� EHHOGMH� RS� GH� EHHOGHQEDON� PHW� HHQ� JULM]H� DDQGXLGLQJ� HQ

GUXN�RS�GH�,QVHUW�WRHWV��+HW�JHVHOHFWHHUGH�EHHOGMH�NRPW�ZHHU�]ZDUW

RS�GH�EHHOGHQEDON�

���'UXN�RS�GH�JURHQH�
6WDUW
�NQRS�RP�YRRU�ELMJHSODDWVWH�EHHOGMHV�WH

PHWHQ�� 'H� PHHWUHVXOWDWHQ� ZRUGHQ� RS� GH� MXLVWH� SODDWV� LQ� WDEHO� HQ

JUDILHN�LQJHYRHJG�

2P� HHQ� EHHOGMH� LQ� GH� PHWLQJ� QLHW� PHH� WH� ODWHQ� GRHQ� NXQ� MH� KHW

VHOHFWHUHQ�RS�GH�EHHOGHQEDON�HQ�GDQ�RS�'HOHWH�GUXNNHQ��3UREHHU�GLW

XLW�

0HWHQ�YDQ�KRHNHQ�WLMGHQV�]ZDDLIDVH

'H�KHXSKRHN��q��HQ�GH�NQLHKRHN��f��ZRUGHQ�JHGHILQLHHUG�DOV�LQ�RQGHU�
VWDDQGH�ILJXXU��+LHUELM�KRXGHQ�ZH�UHNHQLQJ�PHW�GH�RULsQWDWLH�YDQ�HHQ

KRHN��WHJHQ�GH�ZLM]HUV�YDQ�GH�NORN�LQ�JHHIW�HHQ�SRVLWLHYH�KRHN��a�HQ
b), PHW�GH�ZLM]HUV�PHH�JHHIW�HHQ�QHJDWLHYH�KRHN��f��



��

(LJHQOLMN�PRHW�GH�KHXSKRHN�JHGHILQLHHUG�ZRUGHQ�DOV�GH�KRHNDIZLMNLQJ

YDQ� KHW� GLMEHHQ� PHW� KHW� YHUOHQJGH� YDQ� GH� URPS�� PDDU� ZH

YHURQGHUVWHOOHQ� KLHU� YRRU� KHW� JHPDN� GDW� GH� SHUVRRQ� LQ� NZHVWLH

UHFKWRS�ORRSW�

'H�NQLHKRHN�f�LV�GXV���JUDGHQ�DOV�KHW�EHHQ�JHVWUHNW�LV��'H�KRHN�a�LV
GXV�
3��KRHN
�HQ�b��LV�
3��KRHN
�

���%HZLMV�GH�YROJHQGH�IRUPXOHV�YRRU�GH�KRHN�YDQ�KHXS��HQ�NQLHJHZULFKW

XLWJHGUXNW�LQ�GH�KRHNHQ�a�HQ�b:��q = a - 90  �HQ��f =  b - a - 180.

���=HW� GH� JUDILHNHQ� YDQ� b,� KHXS�� HQ� NQLHKRHN� XLW� WHJHQ� GH� WLMG� LQ
DSDUWH�GLDJUDPYHQVWHUV�

:LVNXQGLJH�DQDO\VH�YDQ�GH�]ZDDLIDVH

���*D�QD�GDW�GH�KRHN�b�HQ�GH�NQLHKRHN�JRHG�EHVFKUHYHQ�NXQQHQ�ZRUGHQ
GRRU� HHQ� VLQXVRwGH�� *D� ELM� GH� KRHN� b� QD� RI� GH� DIZLMNLQJ� YDQ� GH
JHPHWHQ� KRHN� HQ� GH� IXQFWLHILW� RSQLHXZ� JRHG� PHW� HHQ� VLQXVJUDILHN

EHQDGHUG�NDQ�ZRUGHQ�

���*D�QD�GDW�GH�KHXSKRHN�q�WLMGHQV�GH�]ZDDLIDVH�UHGHOLMN�JRHG�EHQD�
GHUG�NDQ�ZRUGHQ�PHW�GH�VRP�YDQ�HHQ�SDUDERRO�HQ�HHQ�VLQXVRwGH��9RRU

ZLH� ]LFK� DIYUDDJW� ZDDURP� ZH� JHHQ� VRP� YDQ� WZHH� VLQXVRwGHQ� QHPHQ�

NLMN�PDDU�HHQV�ZDW�HU�JHEHXUW�DOV�MH�GH�KHXSKRHN�]R�JRHG�PRJHOLMN

PHW�HHQ�VLQXVJUDILHN�SUREHHUW�WH�EHQDGHUHQ�

���9HURQGHUVWHO�GDW�KHW�VFKHHQEHHQ�HQ�GLMEHHQ�GH]HOIGH�OHQJWH�KHEEHQ�

RIWHZHO�23�� �23��LQ�ERYHQVWDDQGH�VFKHWV��-H�NXQW�GDQ�GH�KRHN�GLH

KHW� OLMQVWXN� 3�3�� PDDNW� PHW� HHQ� GHQNEHHOGLJH� YHUWLFDOH� OLMQ

XLWUHNHQHQ�� /DWHQ� ZH� GLW� GH� EHHQKRHN� QRHPHQ�� %HZLMV� GH� YROJHQGH

IRUPXOH�

EHHQKRHN� ��a + b) / 2 - 180 . 
��� 7HNHQ�GH�JUDILHN�YDQ�GH�EHHQKRHN�DOV�IXQFWLH�YDQ�WLMG��*D�QD�GDW

GH]H�NURPPH�ZHHU�KHHO�JRHG�PHW�HHQ�VLQXVJUDILHN�LV�WH�EHQDGHUHQ�

9HUODDW�GH�DFWLYLWHLW�

$QWZRRUG� ³MD´� RS� GH� YUDDJ� ³5HVXOWDWHQ� RI� ZLM]LJLQJHQ� EHZDUHQ"´� � .LHV� HU� YRRU� RP� GH

YLGHRFOLS�QLHW�PHW�KHW�UHVXOWDDW�PHH�WH�EHZDUHQ��GLW�EHVSDDUW�UXLPWH�RS�HHQ�GLVNHWWH�



��

$FWLYLWHLW����VFKUHGH�ELM�ODQJ]DDP�ORSHQ

'H]H�DFWLYLWHLW� LV� HHQ�YHUYROJ�RS�GH�YRULJH�RSGUDFKW

ZDDULQ� MH� GH� KRHNHQ� GLH� KHW� GLMEHHQ� HQ� VFKHHQEHHQ

W�R�Y�� KHW� DVVHQVWHOVHO� PHW� KHW� NQLHJHZULFKW� DOV

RRUVSURQJ�PDNHQ�KHEW�RSJHPHWHQ�YRRU�GH�]ZDDLIDVH

HQ� ZDDULQ� MH� ZLVNXQGLJH� YHUEDQGHQ� WXVVHQ� GLYHUVH

KRHNHQ� HQ� WLMG� H[SHULPHQWHHO� KHEW� RQWGHNW�� ,Q� GH]H

DFWLYLWHLW�JDDW�KHW�QLHW�DOOHHQ�PHHU�RYHU�GH�]ZDDLIDVH�

PDDU� RYHU� GH� KHOH� ORRSF\FOXV�� LQFOXVLHI� GH� IDVH

ZDDULQ�HHQ�EHHQ�DOV�VWDQGEHHQ�IXQJHHUW�

6WDUW�]RQRGLJ�&RDFK�HQ�NLHV�GH�DFWLYLWHLW����6FKUHGH�ELM�ODQJ]DDP�ORSHQ�

,QOHLGLQJ
2S�KHW�YLGHR�PHHWYHQVWHU�]LH�MH�KHW]HOIGH�ILOPSMH�DOV�LQ�GH�YRULJH

DFWLYLWHLW�� HHQ� NRUW� ILOPSMH� YDQ� LHPDQG� GLH� ODQJ]DDP� LQ� HHQ

VWXGHHUNDPHU�ODQJV�WZHH�EXUHDXNDVWHQ�ORRSW��'H�EUHHGWH�YDQ�ppQ�NDVW

LV���PHWHU��%LM�GH�LMNLQJ�YDQ�GH�PHWLQJ�LV�UHNHQLQJ�JHKRXGHQ�PHW�KHW

SHUVSHFWLHI��'H]H�YLGHR�LV�PHW�HHQ�ZHEFDP�RSJHQRPHQ�PHW�HHQ�EHHOG�

VQHOKHLG�YDQ����EHHOGMHV�SHU�VHFRQGH�

,Q� GH]H� DFWLYLWHLW� RQGHU]RHN� MH� RI� GH� EHZHJLQJHQ� YDQ� GH� RQGHUVWH

OHGHPDWHQ� JRHG� PHW� JRQLRPHWULVFKH� IXQFWLHV� WH� EHVFKULMYHQ� ]LMQ�

&RQFHQWUHHU� MH� RS� GH� EHZHJLQJHQ� YDQ� KHW� UHFKWHU� GLMEHHQ� HQ

VFKHHQEHHQ�YDQ�GH�ORSHU�

*UDILHNHQ�YDQ�KRHNHQ

:H� VSUHNHQ� ZHHU� DI� GDW� GH� KHXSKRHN� �q�� HQ� GH� NQLHKRHN� �f�� ZRUGHQ
JHGHILQLHHUG�DOV�LQ�RQGHUVWDDQGH�ILJXXU��'H�KRHNHQ�a��3��KRHN��HQ�b
�3��KRHN�� ]LMQ� LQ� KHW� YLGHRYHQVWHU� RSJHPHWHQ� DOV� IXQFWLH� YDQ� WLMG

GRRU� LQ� HON� EHHOGMH� YDQ� GH� YLGHRFOLS� GH� UHFKWHUNQLH� DOV� RRUVSURQJ

YDQ� KHW� DVVHQVWHOVHO� WH� QHPHQ�� :H� KHEEHQ� KHW� WLMGVLQWHUYDO� JHNR]HQ

YDQ�KHW�PRPHQW�ZDDURS�GH�UHFKWHUYRHW�SODW�RS�GH�JURQG�VWDDW�HQ�KHW

RQGHUEHHQ�ORRGUHFKW�KLHURS�VWDDW�WRW�KHW�YROJHQGH�PRPHQW�ZDDURS�GLW

JHEHXUW�RI�LHWVMHV�ODWHU��+HW�UHFKWHUEHHQ�GRRUORRSW�GDQ�PLQVWHQV�HHQ

KHOH� SHULRGH�� 'H� PHWLQJ� LV� GXVGDQLJ� JHLMNW� GDW� KHW� WLMGVWLS� W �

VDPHQYDOW�PHW�KHW�EHJLQ�YDQ�KHW�GRRU�RQV�JHNR]HQ�WLMGVLQWHUYDO��'H

JUDILHNHQ�YDQ�GH�JHPHWHQ�KRHNHQ�]LMQ�LQ�KHW�GLDJUDPYHQVWHU�XLWJH]HW

WHJHQ� GH� WLMG�� 'H� KRHN� YDQ� KHW� VFKHHQEHHQ� �y�� GHILQLsUHQ� ZH� DOV

y  �b-270�

��� =HW�GH�JUDILHNHQ�YDQ�VFKHHQEHHQ�KRHN,�GH�KHXSKRHN� HQ� GH� NQLHKRHN
XLW�WHJHQ�GH�WLMG�LQ�DSDUWH�GLDJUDPYHQVWHUV��GH�UHGHQ�GDW�ZH�GH

JUDILHNHQ�YDQ�GH�VFKHHQEHHQ�KRHN�HQ�YDQ�GH�WHJHQJHVWHOGH�NQLHKRHN

QHPHQ� LV� RPGDW� ZH� RQ]H� UHVXOWDWHQ� ODWHU� JHPDNNHOLMN� PHW
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OLWHUDWXXUJHJHYHQV�ZLOOHQ�NXQQHQ�YHUJHOLMNHQ���'HQN�HU�DDQ�GDW�MH

HHQ� JURRWKHLG� DOOHHQ� LQ� HHQ� IRUPXOH� NXQW� JHEUXLNHQ�� DOV� GH]H� DO

EHNHQG�LV�LQ�KHW�GLDJUDP��GHVQRRGV�RQ]LFKWEDDU�

���0HHW� GH� VWDSOHQJWH� HQ� GH� OHQJWH� YDQ� KHW� UHFKWHUEHHQ� RS� LQ� GH

YLGHRFOLS�� :DW� LV� GH� YHUKRXGLQJ� WXVVHQ� VWDSOHQJWH� HQ� EHHQOHQJWH

YDQ� GH� ORSHU"� %HSDDO� RRN� GH� VFKUHGHWLMG�� %HUHNHQ� XLW� GH]H

PHHWJHJHYHQV�GH�JHPLGGHOGH�JDQJVQHOKHLG�YDQ�GH�ORSHU�

:LVNXQGLJH�DQDO\VH�YDQ�GH�EHHQEHZHJLQJ
���9HUJHOLMN� GH� GRRU� MRX� JHPHWHQ� JUDILHNHQ� YDQ� GH� KHXSKRHN� HQ� GH

VFKHHQEHHQ�KRHN� �y�� PHW� GH� YROJHQGH� UHVXOWDWHQ� XLW� <DP� HW� DO�

*DLW�5HFRJQLWLRQ�%\�:DONLQJ�DQG�5XQQLQJ��$�0RGHO�%DVHG�$SSURDFK�

$&99�������WKH��
���

�$VLDQ�&RQIHUHQFH�RQ�&RPSXWHU�9LVLRQ��0HOERXUQH�

$XVWUDOLD�

:HONH�RYHUHHQNRPVWHQ�HQ�YHUVFKLOOHQ�PHUN�MH�RS"

���+HW�PRGHO�GDW�GH�ZHWHQVFKDSSHUV�LQ�ERYHQJHQRHPG�DUWLNHO�KDQWHUHQ

LV�KHW]HOIGH�PRGHO�GDW�MH�DO�HHUGHU�KHEW�WRHJHSDVW��HHQ�VRP�YDQ

WZHH� VLQXVRwGHQ�� 3DV� GLW� PRGHO� WRH� RS� GH� GRRU� MRX� JHPHWHQ

KHXSKRHN��NQLHKRHN�HQ�VFKHHQEHHQ�KRHN�

1XWWLJH�WLSV�YRRU�IXQFWLHILW

$OV�MH�ELM�IXQFWLHILW�GH�IRUPXOH�YDQ�HHQ�VLQXVRwGH�NLHVW��GDQ�]DO

KHW� LQ� GH]H� RSGUDFKW� NXQQHQ� JHEHXUHQ� GDW� MH� ELM� 
$XWR�ILW
� QLHW

YDQ]HOI�HHQ�JHVFKLNWH�NURPPH�YLQGW��'H�UHGHQ�LV�GDW�&RDFK�YDQXLW

GH�KXLGLJH�JHWHNHQGH�VLQXVRwGH�QXPHULHN�DDQ�GH�VODJ�JDDW�HQ�QDDU

HHQ�DQGHUH�GDQ�GH�EHGRHOGH�EHQDGHULQJ�WRHJDDW��'LW�LV�JHHQ�IRXW�LQ

GH�VRIWZDUH��PDDU�HHQ�JHYROJ�YDQ�GH�JHEUXLNWH�ZLVNXQGLJH�PHWKRGH�

'H�HQLJH�UHPHGLH�KLHUWHJHQ�LV�]HOI�KDQGPDWLJ�HHQ�JHVFKLNWH�VWDUW�

NURPPH�WH�PDNHQ�

QHYHQVWDDQGH�VFKHUPDIGUXN�WRRQW

HHQ� KDQGPDWLJH� IXQFWLHILW� LQ

DFWLH��'H�IRUPXOH�LV�HHQ�VLQXV�

RwGH�� GH� NQLHKRHN� LV� WHJHQ� GH

WLMG�XLWJH]HW��(HUVW�LV�GH�RRU�

VSURQNHOLMNH� VLQXVJUDILHN� YHU�

VFKRYHQ�]RGDQLJ�GDW�KHW�PD[LPXP

VDPHQYDOW�PHW�GH�JUDILHN�YDQ�GH

NQLHKRHN�� 0HW� OLQNVNOLNNHQ� LV

GH�SXQDLVH�YDVWJHSLQG��'RRU�HHQ

DQGHU�SXQW�YDQ�GH�VLQXVJUDILHN

PHW�GH�PXLV�WH�YHUVOHSHQ�NXQ�MH



��

HHQ� DQGHUH� VLQXVRwGH� PHW� KHW]HOIGH� PD[LPXP� PDNHQ�� =RGUD� MH� GH

VLQXVJUDILHN�UHGHOLMN�LQ�GH�EXXUW�YDQ�GH�JUDILHN�YDQ�GH�NQLHKRHN

KHEW�NXQ�MH�RS�
$XWR�ILW
�NOLNNHQ�RP�&RDFK�DDQ�KHW�ZHUN�WH�]HWWHQ

RP�HHQ�JHVFKLNWH�VLQXVNURPPH�WH�YLQGHQ�

=RGUD�&RDFK�PHW�
$XWR�ILW
�VWRSW�EHWHNHQW�GLW�QRJ�QLHW�DXWRPDWLVFK

GDW�GH�EHVW�ELMSDVVHQGH�NURPPH�JHYRQGHQ�LV��&RDFK�YLQGW�DOOHHQ�GDW

KHW�EHQDGHULQJVSURFHV�HHQ�JHVFKLNW�UHVXOWDDW�KHHIW�RSJHOHYHUG��(HQ

PDDW�YRRU�GH�DIZLMNLQJ�PHW�GH�JUDILHN�YDQ�GH�PHHWJHJHYHQV�LV�GH

VWDQGDDUGGHYLDWLH� �6W�� 'HY���� $OV� MH� QRJ� HHQ� NHHU� RS� 
$XWR�ILW


NOLNW�NDQ�KHW�JHEHXUHQ�GDW�KHW�EHQDGHULQJVSURFHV�GRRUJDDW�QDDU�HHQ

QRJ� EHWHUH� NURPPH�� G�Z�]�� QDDU� HHQ� NURPPH� PHW� HHQ� NOHLQHUH

VWDQGDDUGGHYLDWLH�

+HXS�NQLH�F\FORJUDP
9HUDQGHULQJHQ� YDQ� KRHNHQ� YDQ� EHHQVHJPHQWHQ� ]LMQ� QLHW� RQDIKDQNHOLMN

YDQ� HONDDU�� +RH� YHUGHU� MH� ELMYRRUEHHOG� MH� GLMEHHQ� QDDU� DFKWHUHQ

VWUHNW��GHV�WH�NOHLQHU�LV�GH�PD[LPDOH�NQLHIOH[LH��'DDURP�ZRUGHQ�RRN

YDDN� KRHNHQ� WHJHQ� HONDDU� XLWJH]HW�� 'HUJHOLMNH� JUDILHNHQ� ZRUGHQ

F\FORJUDPPHQ� JHQRHPG�� :LM� EHNLMNHQ� LQ� GH]H� RSGUDFKW� KHW� KHXS�NQLH

F\FORJUDP�� G�Z�]�� KHW� GLDJUDP� ZDDULQ� GH� NQLHKRHN� WHJHQ� GH� KHXSKRHN

LV�XLWJH]HW��:LVNXQGLJ�JH]LHQ�LV�GLW�QLHWV�PHHU�GDQ�HHQ�SDUDPHWHU�

NURPPH�

+HW� KHXS�NQLH� F\FORJUDP� KDQJW� DI� YDQ

GH�DDUG�YDQ�GH�ORRSEHZHJLQJ��+LHUQDDVW

]LH� MH� GULH� F\FORJUDPPHQ� LQ� ppQ
ILJXXU�� KRUHQGH� ELM� QRUPDOH� JDQJ� RS

HHQ�YODNNH�RQGHUJURQG��RS�HHQ�KHOOHQG

YODN�RPKRRJ��������HQ�RPODDJ��������

�%URQ��*RVZDPL�	�&RUGLHU��0RPHQW�EDVHG

SDUDPHWHUL]DWLRQ� RI� F\FORJUDPV� RI

VORSH�ZDONLQJ�� ;9,WK� &RQJUHVV� RI� WKH

,QW�� 6RFLHW\� RI� %LRPHFKDQLFV�� 7RN\R�

-DSDQ�� ������ %HVFKLNEDDU� RS� 85/

ZZZ�FLV�XSHQQ�HGX�aJRVZDPL�KJLV�KWPO�

���&RQVWUXHHU� KHW� YROJHQGH� F\FORJUDP�� ]HW� GH� NQLHKRHN� XLW� WHJHQ� GH

KHXSKRHN��9HUJHOLMN�MRXZ�JUDILHN�PHW�KHW�YROJHQGH�GLDJUDP��GDW�LV

RYHUJHQRPHQ�XLW�$��*RVZDPL��$�QHZ�JDLW�SDUDPHWUL]DWLRQ�WHFKQLTXH

E\�PHDQV�RI�F\FORJUDP�PRPHQWV��$SSOLFDWLRQ�WR�KXPDQ�VORSH�ZDONLQJ�

*DLW� 	� 3RVWXUH�� �� �������� SS�� ������� %HVFKLNEDDU� RS� 85/�

ZZZ�FLV�XSHQQ�HGX�aJRVZDPL�KJLV�KWPO��

KV��KHHO�VWULNH� 

����KLHOFRQWDFW�

II��IRRW�IODW�� 

����FRQWDFW�RYHU�GH�YROOH

����OHQJWH�YDQ�GH�YRHW�

WR��WRH�RII�� 

����WHHQDI]HW�

PVX��PLG�VXSSRUW�� 

����KHW�PRPHQW�ZDDURS�KHW

����OLFKDDPV]ZDDUWHSXQW

����SUHFLHV�ERYHQ�GH�YRHW

����YDQ�KHW�VWDQGEHHQ�LV�

KU��KHHO�ULVH�� 

����KHW�YDQ�GH�JURQG�JDDQ

����YDQ�GH�KLHO�

PVZ��PLG�VZLQJ�� 

����KHW�PRPHQW�ZDDURS�KHW

������������������������������������������]ZDDLEHHQ�KHW�VWDQGEHHHQ

������������������������������������������SDVVHHUW�
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6WHPW�MH�]HOIJHPDDNWH�KHXS�NQLH�F\FORJUDP�KLHU�JRHG�PHH�RYHUHHQ"

2RN� GH� NDUDNWHULVWLHNH� PRPHQWHQ� WLMGHQV� GH� ORRSEHZHJLQJ�� GLH� LQ

ERYHQVWDDQGH�ILJXXU�LQ�GH�OHJHQGH�JHQRHPG�ZRUGHQ"��KLQW��VHOHFWHHU

LQ�KHW�GLDJUDPYHQVWHU�
/HHV�XLW
�

���2S� ZHONH� PRPHQWHQ� LQ� GH� QRUPDOH� JDQJ� LV� GH� UHFKWHUNQLH� QDJHQRHJ

JHVWUHNW"� 0HW� ZHONH� SXQWHQ� LQ� KHW� KHXS�NQLH� F\FORJUDP� FRUUHV�

SRQGHUHQ�GH]H�PRPHQWHQ"

���%HKDOYH�LQ�GH�]ZDDLIDVH�LV�HU�QRJ�HHQ�PRPHQW�ZDDURS�GH�UHFKWHUNQLH

JHERJHQ� LV�� :DQQHHU� LV� GLW"� 0HW� ZHONH� VWXN� LQ� KHW� KHXS�NQLH

F\FORJUDP� FRUUHVSRQGHHUW� GLW"� :HONH� ELRPHFKDQLVFKH� UHGHQ� NXQ� MH

YRRU�GLW�EXLJHQ�YDQ�GH�NQLH�NXQQHQ�EHGHQNHQ�

���%LM�KHW�ORSHQ�GUDDL�MH�RRN�VWHHGV�MH�KHXS�ODQJV�GH�YHUWLFDOH�DV

YDQ�MH�OLFKDDP�KHHQ�HQ�ZHHU��:HONH�UHGHQ�NXQ�KLHUYRRU�EHGHQNHQ"

$FWLYLWHLW����$QDO\VH�YDQ�HHQ�]HOIJHNR]HQ�JDQJSURFHV

-H� ZRUGW� LQ� GH� JHOHJHQKHLG� JHVWHOG� RP� PHW� HHQ� ZHEFDP� HLJHQ� ORRSEHZHJLQJHQ� RI� GLH� YDQ

PHGHOHHUOLQJHQ� WH� ILOPHQ�� 0HW� &RDFK� NXQ� MH� KHW� JHILOPGH� JDQJSURFHV� DQDO\VHUHQ�� -H� NXQW

GHQNHQ�DDQ��EHZHJLQJHQ�]RDOV�JHZRRQ�ORSHQ��MRJJHQ��UHQQHQ�HQ�KLQNHOHQ��PDDU�RRN�DDQ�ORSHQ

PHW� NUXNNHQ�� DFKWHUXLW� ORSHQ�� GDQVHQ�� ILWQHVVEHZHJLQJHQ� RI� UDUH� ORRSEHZHJLQJHQ�� -H� NXQW

RQGHU]RHNHQ�RI� ORSHQ�PHW�HQNHOJHZLFKWHQ�YHUVFKLO�PDDNW�PHW�JHZRRQ� ORSHQ�HQ�RI� ORSHQ�RS

VFKRHQHQ� PHW� KRJH� KDNNHQ� DQGHUV� GDQ� QRUPDDO� LV�� RI� EHHQOHQJWH� YDQ� LQYORHG� LV� RS� KHW

ORRSSDWURRQ��.RUWRP��MH�EHQW�KLHU�PLQ�RI�PHHU�YULM�LQ�GH�NHX]H�YDQ�KHW�RQGHUZHUS�

(U�ZRUGW�YDQ�MH�YHUZDFKW�GDW�MH�KHW�KHXS�NQLH�F\FORJUDP�YDQ�MH�HLJHQ�JDQJSURFHV�FRQVWUXHHUW

HQ� DQDO\VHHUW�� 2RN� PRHW� MH� GLW� F\FORJUDP� YHUJHOLMNHQ� PHW� HHQ� F\FORJUDP� YDQ� HHQ� YDQ� HHQ

DIZLMNHQG� JDQJSURFHV� GDW� GRRU� HHQ� NODVJHQRRW� LV� DDQJHOHYHUG�� 0DDN� YDQ� GH� DQDO\VH� YDQ� MH

HLJHQ�JDQJSURFHV�P�E�Y��KHW�KHXS�NQLH�F\FORJUDP�HQ�YDQ�GH�YHUJHOLMNLQJ�PHW�DQGHUPDQV�KHXS�

NQLH�F\FORJUDP�HHQ�NRUW�HQ�ERQGLJ�YHUVODJ�

1�%�� -H� HLJHQ� YLGHRFOLS� PRHW� MH� PHW� GH� RSWLH� � 
+DDO� 9LGHR� RS
� ELQQHQKDOHQ� LQ� KHW� YLGHR�

PHHWYHQVWHU�


