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/HSHOGLQNEDNNHQ� %���
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:DWHUEHKRHIWH�YRRU�NRHLHQ��VFKDSHQ��JHLWHQ�HQ�
SDDUGHQ�SHU�GDJ

%HVWH�GULQNEDN�YRRU�NRHLHQ��VFKDSHQ��
JHLWHQ�HQ�SDDUGHQ

&ULWHULD�YRRU�GH�NHX]H�YDQ�GH�MXLVWH�GULQNEDN
���3DVW�KHW�GULQNEDN�W\SH�YRRU�GH�MXLVWH�GLHUVRRUW�HQ�]LMQ�OHHIWLMG"�ձ
���%HDQWZRRUGW�GH�ZDWHUKRHYHHOKHLG�SHU�PLQXXW��GH�ZDWHUYRRUUDDG�
HQ�KHW�DDQWDO�GULQNSODDWVHQ�ELQQHQ�KHW�EHUHLN�YDQ�GH�GLHUHQ�EY�HHQ�
EHSDDOGH�GLHUJURHS"�ղ�

���,V�GH�GULQNEDN�JHVFKLNW�YRRU�GH]H�GLHUKRXGHULMYRUP��HQNHO�RI�LQ�HHQ�
JURHS"�

��,V�GH]H�GULQNEDN�YHUZDUPEDDU��GDW�KHHW�JHVFKLNW�YRRU�NRXGH�VWDOOHQ"

&ULWHULD�YRRU�GH�MXLVWH�PRQWDJH
���'H�KRRJWH�YDQ�GH�GULQNEDNNHQ�PRHWHQ�RS�GH�JURRWWH�YDQ�GH�GLHUHQ�
DDQJHSDVW�]LMQ�ճ���մ�

���,QGLHQ�PRJHOLMN�XLW�GH�EXXUW�YDQ�GH�YRHUSODDWV��RP�WH�YRRUNRPHQ�GDW�
KHW�YRHU�QDW�HQ�YHUYXLOW�ZRUGW�շ���ո�

���2SVWHOOLQJVSODDWV�ELM�JURHSVKRXGLQJ�]R�WH�NLH]HQ�GDW�GULQNHQGH�
GLHUHQ�HONDDU�QLHW�KLQGHUHQ�շ���ո�

���%HYHVWLJLQJ�YDQ�GH�GULQNEDNNHQ��]RGDW�]H�EHVFKHUPG�]LMQ�WHJHQ�
VFKDGH��GRRU�HHQ�WUDS�RI�NDSRWGUXNNHQ��յ���ն�

��:DWHU�HQ�HOHNWULVFKH�OHLGLQJHQ�EHVFKHUPHQ�WHJHQ�DDQYUHWHQ�
��2SVWHOOLQJ�]R�GDW�]H�QLHW�LQ�DDQPHUNLQJ�PHW�XLWZHUSVHOHQ�NRPHQ�չ���պ�

2SHQ�WURJGULQNEDNNHQ
�RSHQ�YULM�GULQNHQ�LQ�GH�QDWXXU�
W\SLVFK�YRRU�GLHUHQ�LQ�GH�ZHLGH��
EHWHU�DOV

� 9ORWWHUYHQWLHO�GULQNEDNNHQ
� �LGHDDO�YRRU�MRQJYHH�HQ�
� VFKULNJHYRHOLJH�GLHUHQ��
EHWHU�DOV

� %XLVYHQWLHO�GULQNEDNNHQ
� �JHVFKLNW�YRRU�DOOH�
� GLHUVRRUWHQ��
EHWHU�DOV

� � /HSHOYHQWLHO�GULQNEDNNHQ
� � �PRHLOLMNHU�WH�EHGLHQHQ��
� � YRRU�PHVWYHH�

.RHLHQ

-RQJYHH�ERYHQ���MDDU

-RQJYHH�RQGHU���MDDU

.DOYHUHQ�WRW���
PDDQGHQ

6FKDSHQ���*HLWHQ

'ULQNEDNWHFKQLHN���SULQFLSHV

*URWH�SDDUGHQ�LQ�
GH�ZHLGH
0HUULH��]RJHQGH

9HXOHQ������NJ������������������������������������������������������������������

$DQZLM]LQJHQ�RYHU�SODQQLQJ�HQ�XLWYRHULQJ�
:DWHU�LV�GH�EHODQJULMNVWH�HQ�JRHGNRRSVWH�YRHGLQJ�YRRU�XZ�GLHUHQ��2P�GH]H�UHGHQ�PRHW�KHW�GDDURP�DOWLMG�LQ�HHQ�JRHGH�NZDOLWHLW�HQ�LQ�YROGRHQGH�
KRHYHHOKHGHQ�EHVFKLNEDDU�]LMQ��7LMGHQV�GH�SODQSHULRGH�PRHWHQ�GLYHUVH�DVSHFWHQ�HQ�ZHWWHOLMNH�YRRUVFKULIWHQ�ZRUGHQ�QDJHOHHIG��'H�MXLVWH�NHX]H�YDQ�
GH�GULQNEDNNHQ��GH�SDVVHQGH�ORFDWLH�]LMQ�GH�EHODQJULMNVWH�EDVLVYRRUZDDUGHQ�YRRU�HHQ�JRHG�DDQERG�HQ�GXV�JH]RQGH�GLHUHQ��0DDU�RRN�GH�JRHGH�
HQ�YHLOLJH�LQVWDOODWLH�YDQ�KHW�V\VWHHP�WH�ZDDUERUJHQ��

:LM�DGYLVHUHQ�X�ELM�GH�VHOHFWLH�YDQ�GH�GULQNEDNNHQ��LQIRUPHUHQ�X�RYHU�GH�ZHUNLQJ�HQ�RS�GH�MXLVWH�ORFDWLH�WH�LQVWDOOHUHQ��8Z�LQVWDOODWHXU�DGYLVHHUW�
X�PHW�EHWUHNNLQJ�WRW�GH�MXLVWH�LQVWDOODWLH�PDWHULDDO�HQ�KLM�YHUELQGW�XZ�GULQNEDN�FRUUHFW�DDQ�GH�ZDWHUOHLGLQJ�HQ�OHYHUW�YROJHQV�YRRUVFKULIW��

'H�YROJHQGH�YRRUVFKULIWHQ�HQ�VSHFLILFDWLHV�GLHQHQ�LQ�DFKW�WH�ZRUGHQ�JHQRPHQ�
���(OHNWURWHFKQLVFKH�YRRUVFKULIWHQ��ULFKWOLMQ�ODDJVSDQQLQJ��DDUGLQJ�
UHJHOJHYLQJ��HOHNWULVFKH�LQVWDOODWLH�YHURUGHQLQJHQ�LQ�GH�ODQGERXZ�
9'(�����������HLVHQ�YDQ�GH�:HW�(QHUJLHEHVSDULQJ�

���'ULQNZDWHUYHURUGHQLQJ�HQ�YRRUVFKULIWHQ�YDQ�GH�ORNDOH�ZDWHUEHGULMYHQ�
�',1�������(1������

��1DWLRQDOH�HQ�ORNDOH�YHLOLJKHLGVUHJHOJHYLQJ
��9RRUVFKULIWHQ�YRRU�YHLOLJKHLG�HQ�JH]RQGKHLGVEHVFKHUPLQJ
���9RRUVFKULIWHQ�YRRU�EUDQGSUHYHQWLH�HQ�YHU]HNHULQJVUHFKW�EHSDOLQJHQ�
HQ�ULFKWOLMQHQ
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+RH�ZHUNW�HHQ�EDOGULQNEDN"
:DWHU�NRPW�PHW�HHQ�WHPSHUDWXXU�YDQ�FD������&�XLW�GH�JURQG�HQ�YXOW�KHW�GULQNEDNUHVHUYRLU�WRWGDW�GH�EDOOHQ�
GH�GULQNJDWHQ�DIVOXLWHQ��$OV�GH�GLHUHQ�GULQNHQ�ZRUGW�YLD�HHQ�YORWWHUYHQWLHO�KHW�JHEUXLNWH�ZDWHU�ELMJHYXOG��
'RRU�GH�HQHUJLH�YDQ�KHW�ELMVWURPHQGH�ZDWHU�EOLMIW�GLW�ELM�NRXGH�ZDUP�HQ�ELM�KLWWH�NRHO��'RRU�PLGGHO�YDQ�KHW�
VSHFLDOH�EDOVOXLWV\VWHHP�ZRUGW�]RQGHU�WRHYRHJLQJ�YDQ�HQHUJLH�]RZHO�ELM�������&�DOV�ELM�������&�DOWLMG�YHUV��
VFKRRQ�HQ�DOJHQYULM�ZDWHU�EHVFKLNEDDU�JHVWHOG�

9RUVWYULMH�EDOGULQNEDNNHQ�]RQGHU�
VWURRPDDQVOXLWLQJ

6WLMJ�EXLV

��%LM�KHW�GULQNHQ�UROW�GH�EDO�ZHJ
��'H�DDQYRHUOHLGLQJ�PRHW�RS�YRUVWYULMH�GLHSWH�OLJJHQ
��:DWHUGUXN����WRW���EDU
���)DUPGULQNHU��HHQ�PLQLPXP�YDQ���GLHUHQ�JDUDQGHUHQ�HHQ�YRUVWEHVWHQGLJH�ZHUNLQJ�WRW�������&��
ELM����GLHUHQ�YRUVWEHVWHQGLJ�WRW�������&

��$DQVOXLWJHUHHG�YRRU����´�ZDWHUOHLGLQJ��EXLWHQGUDDG�
���'H�EDOGULQNEDN�PRHW��OLFKW�YHUKRRJG��RS�HHQ�FD�����FP�GLNNH�EHWRQSODDW�EHYHVWLJG�ZRUGHQ��
GLH�DDQ�LHGHUH�NDQW�FD�����FP�JURWHU�PRHW�]LMQ�GDQ�GH�GULQNEDN�]HOI�

���*URWH�DIYRHURSHQLQJHQ�PDNHQ�HHQ�UHJHOPDWLJ��VQHO�HQ�FRPSOHHW�UHLQLJHQ�YDQ�GH�GULQNEDN�
PRJHOLMN�

=RQGHU�
VWURRP

=RQGHU�JDV

'ULQNEDNWHFKQLHN���YRUVWYULMH�EDOGULQNEDNNHQ

'H�YRRUGHOHQ�

)DUPGULQNHU��YORWWHUYHQWLHO�YDQ�
NXQVWVWRI�YRRU�SHUIHFWH�ZHUNLQJ�
ELM�DOOH�ZDWHUVRRUWHQ

)DUPGULQNHU��QD�KHW�RSHQHQ�
YDQ�GH�LQVSHFWLHNOHS�NDQ�GH�
YORWWHU�JHPDNNHOLMN�LQJHVWHOG�
ZRUGHQ

/HHJORRSVWRSSHQ���YRRU�VQHO�WH�
OHJHQ�HQ�WH�UHLQLJHQ

*URWH�HQ�]HHU�JRHG�
JHLQVROHHUGH�EHKXL]LQJ

2QGHUKRXGV�YULM�HQ�]HHU�
EHWURXZEDDU�YHQWLHO

=LMDDQ]LFKW�EHWRQSODDW��VWLMJEXLV�HQ�DDQYRHUOHLGLQJ�YRRU�)DUPGULQNHU�
$DQZLM]LQJ��GH�VWLMJEXLVVFKDFKW�PDJ�RQGHU�GH�JURQG�QLHW�WHJHQ�GH�DDUGH�JHwVROHHUG�ZRUGHQ

38�
VFKXLPLVRODWLH

+RUL]RQWDOH��
SODWWH�
EHWRQSODDW��
FD�����FP�GLN

9ORWWHU

9HQWLHO

%DO

,VRODWLH��PRHW�DDQZH]LJ�]LMQ�

,VRODWLH��ZRUGW�PHHJHOHYHUG�

�����OHLGLQJ��IDUPGULQNHU�

9RUVWYULMH�
GLHSWH�
�����FP

PLQ�����FP��

2SVWLMJHQGH�DDUGZDUPWH��
GDDURP�GH�JURQG�QLHW�EHWRQHLHQ
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)DUPGULQNHU���EDO� ������� ��[��[��� ������� ������
LQKRXG����O�����j����GLHUHQ�
WRHYRHU����O�PLQ�ELM���EDU

9ORWWHUYHQWLHO�YRRU�)DUPGULQNHU� ������ ������ �����
5XEEHU�GLFKWLQJ�YRRU�YHQWLHO]XLJHU� ������ ����� ����
5XEEHU�VWRS�YRRU�HHQ�XLWVWURRPRSHQLQJ� ������ ����� ����

)DUPGULQNHU���EDOV� ������� ��[��[��� ������� ������
LQKRXG����OLWHU�����j����GLHUHQ��
WRHYRHU����O���PLQ�ELM���EDU

)DUPGULQNHU���EDOV� ������� ���[��[��� ��������� ��������
LQKRXG�����O�����j�����GLHUHQ�
WRHYRHU����O�PLQ�ELM���EDU

$OOH WHPSHUDWXXUZDDUGHQ LQ YHUEDQG PHW GH YRUVWYHLOLJKHLG KHEEHQ EHWUHNNLQJ RS KHW JHEUXLN LQ VWDOOHQ ]RQGHU GLUHFWH LQYORHGHQ YDQ ZHHU HQ ZLQG

7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:

'ULQNEDNWHFKQLHN���YRUVWYULMH�EDOGULQNEDNNHQ

=HHU�UREXXVW��YRRUDO�YRRU�VWLHUHQ�
HQ�PRHGHUNRHLHQ�JHVFKLNW



%���

9RUVWYULMH�EDOGULQNEDNNHQ�]RQGHU�
VWURRPDDQVOXLWLQJ

��0HW�EHNNHQVFKDDO�YDQ�DOXPLQLXP�LQ�SODDWV�YDQ�EDO
��9ULMH�WRHJDQJ�WRW KHW�ZDWHU
��'RRU�GH�JRHGH�ZDUPWHJHOHLGLQJ�YDQ KHW�DOXPLQLXP�EHYULHVW�KHW�ZDWHU�LQ�GH�DOXPLQLXP�VFKDDO�QLHW

6FKDDOGULQNEDNNHQ

7KHUPRODF �����%� 6QHO ]RQGHU
JHUHHGVFKDS GULQNVFKDDO XLWQHPHQ

7KHUPRODF �����%� 6WLOVWDDQG ZDWHU
KLHUGRRU PDNNHOLMN ZDWHU RSQDPH�
ELMY� YRRU VFKDSHQ

7KHUPR�4XHOO�*URWH ZDWHUXLWORRS DDQ
GH YRRU]LMGH ]RUJW YRRU VQHOOH XLWORRS�

*HPDNNHOLMNH DDQVOXLWLQJ �����
DDQ GH ZDWHUOHLGLQJ RYHU IOH[LELOH
JHSDQWVHUGH VODQJ�

2SNODSEDDU HQ XLWQHHPEDDU GHNVHO
YRRU PDNNHOLMN WRHJDQJ WRW GH YORWWHU

7KHUPRODF �����%���0DNNHOLMN HQ VQHO
WH UHLQLJHQ GRRU GULQNVFKDOHQ�

��%LM�KHW�GULQNHQ�UROW�GH�EDO�ZHJ
��'H�DDQYRHUOHLGLQJ�PRHW�RS�YRUVWYULMH�GLHSWH�OLJJHQ
��:DWHUGUXN����WRW���EDU
���(HQ�PLQLPXP�YDQ���GLHUHQ�JDUDQGHUHQ�HHQ�YRUVWEHVWHQGLJH�ZHUNLQJ�WRW�������&��ELM����GLHUHQ�
YRUVWEHVWHQGLJH�WRW�������&��7KHUPR�4XHOO��RI�������&��&RPSDFW�7KHUPRODF�

��$DQVOXLWJHUHHG�YRRU����´��7KHUPRODF�&RPSDFW��RI����´��7KHUPR�4XHOO��ZDWHUOHLGLQJ
���'H�EDOGULQNEDN�PRHW��OLFKW�YHUKRRJG��RS�HHQ�FD�����FP�GLNNH�EHWRQSODDW�EHYHVWLJG�ZRUGHQ��GLH�
DDQ�LHGHUH�NDQW�FD�����FP�JURWHU�PRHW�]LMQ�GDQ�GH�GULQNEDN�]HOI�

���*URWH�DIYRHURSHQLQJHQ�PDNHQ�HHQ�UHJHOPDWLJ��VQHO�HQ�FRPSOHHW�UHLQLJHQ�YDQ�GH�GULQNEDN�
PRJHOLMN�

+RH�ZHUNW�HHQ�EDOGULQNEDN"
:DWHU�NRPW�PHW�HHQ�WHPSHUDWXXU�YDQ�FD������&�XLW�GH�JURQG�HQ�YXOW�KHW�GULQNEDNUHVHUYRLU�WRWGDW�GH�EDOOHQ�
GH�GULQNJDWHQ�DIVOXLWHQ��$OV�GH�GLHUHQ�GULQNHQ�ZRUGW�YLD�HHQ�YORWWHUYHQWLHO�KHW�JHEUXLNWH�ZDWHU�ELMJHYXOG��
'RRU�GH�HQHUJLH�YDQ KHW�ELMVWURPHQGH�ZDWHU�EOLMIW�GLW�ELM�NRXGH�ZDUP�HQ�ELM�KLWWH�NRHO��'RRU�PLGGHO�YDQ KHW
VSHFLDOH�EDOVOXLWV\VWHHP�ZRUGW�]RQGHU�WRHYRHJLQJ�YDQ�HQHUJLH�]RZHO�ELM�������&�DOV�ELM�������&�DOWLMG�YHUV��
VFKRRQ�HQ�DOJHQYULM�ZDWHU�EHVFKLNEDDU�JHVWHOG�

=RQGHU�
VWURRP

=RQGHU�JDV
'ULQNEDN FRPSDFW� 6QHO HQ HHQ�
YRXGLJ OHJHQ YLD GH ]LMNDQW

'ULQNEDN�FRPSDFW��'H�YORWWHU�
LV�JHPDNNHOLMN�WH�YHUVWHOOHQ�HQ�
RRN�YDVW�WH�]HWWHQ

7KHUPRODF� *HPDNNHOLMNH DDQVOXL�
WLQJ ����³� DDQ GH ZDWHUOHLGLQJ YLD
HHQ IOH[LEHOH JHSDQWVHUGH VODQJ

7KHUPRODF��JHPDNNHOLMN�
UHLQLJLQJ�GRRU�JURWH�
DIYRHURSHQLQJHQ�������PP

'ULQNEDNWHFKQLHN���YRUVWYULMH�EDOGULQNEDNNHQ

7KHUPRODF����YOHXJHOPRHUHQ�
YRRU�JHPDNNHOLMN�RSHQHQ�±��
GH�YORWWHU�NDQ�KHHO�HHQYRXGLJ�
ELMJHVWHOG�RI�DIJHVWHOG�ZRUGHQ

'H�YRRUGHOHQ�
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3HUIHFWLH�WRW�LQ�KHW�GHWDLO

���0RQWDJH RS EHWRQQHQEXLV YDQ �� FP ELQQHQGLDPHWHU ELMY� NXQVWVWRI WKHUPR EXLV�
� 0RGHO���$�OHSHOYHQWLHOEDN�
� 0RGHO���$�YORWWHUYHQWLHOEDN
��:DQG��HQ�RI�EXLVPRQWDJH��0RGHO����EXLVYHQWLHOEDN
��$DQVOXLWLQJ�0RG����$���$�PHW��������0RG�����PHW������RI�����
��:HHUVWDQGVYHUZDUPLQJ�PHW����:��0RG����$���$�����RI�����:��0RG����$���$��YHUPRJHQ
��7UDQVIRUPDWRUHQ�HQ�WKHUPRVWDDW�DSDUW�HQ�H[WUD�ELM�GH�GULQNEDN�EHVWHOOHQ
��%LM�0RGHO����LV�GH�DDQYRHUOHLGLQJ�PHW�HHQ�VSHFLDOH�YHUZDUPLQJVNDEHO�������P�OHQJWH��DDQVOXLWHQ

9HUZDUPEDUH�GULQNEDNNHQ

6SHFLDDO�WHUXJVODJNOHS�YDQ��
����WRW���EDU

%RGHP�YDQ�KHW�PRGHO����
PHW�DXWRPDWLVFK�VOXLWHQGH�
NRJHOIOHQV

0RGHO����$�PHW�9ORWWHU

$DQEHYHOLQJ��
EHVWXULQJ�YLD�
WKHUPRVWDDW

'ULQNEDNWHFKQLHN���YHUZDUPEDUH�GULQNEDN

/XFKWGLFKW�DIVOXLWHQ

7KHUPREXLV

,VRODWLH��PRHW�DDQZH]LJ�]LMQ�

7UDIR

'ULQNEDN�PRGHO����$������$

38�VFKXLPLVRODWLH

6WURRLVHO

/XFKWGLFKW�DIVOXLWHQ

2SVWDSVRNNHO

=LMDDQ]LFKW� PRQWDJH RS EHWRQEXLV RI WKHUPREXLV�
$DQZLM]LQJ� GH PRQWDJHEXLV PDJ RQGHU GH JURQG QLHW WHJHQ GH DDUGH JHwVROHHUG ZRUGHQ

9HUELQGLQJVNDEHO�
QDDU�GH�WUDQVIRUPDWRU

:DWHUOHLGLQJ

9RUVWYULMH�
GLHSWH������FP

���FP��

2SVWLMJHQGH��
DDUGZDUPWH��GDDURP��

GH�JURQG�QLHW�EHWRQHLHQ

9HUZDUPLQJV�
VSLUDDO

=HOIVOXLWHQGH��
NRJHOIOHQV

$DQVOXLWLQJ�DDQ�GH�
WUDIR

'LFKWLQJ

*LHWLM]HUHQ�ULQJ�YRRU�
GH��PRQWDJH�RS����FP�EHWRQ�

EXL]HQ�UHVS��WKHUPREXL]HQ

+RXG�GH����9ROW�DDQYRHUOHLGLQJ�
]R�NRUW�PRJHOLMN��

%HVFKHUP�ZDWHU��HQ�HOHNWULVFKH�
OHLGLQJHQ�WHJHQ�DDQYUHWHQ��

$IQHHPEDDU��
ERYHQGHHO

0RGHO����PHW�WKHUPR�EXLV

0RGHO����PHW�WKHUPR�EXLV
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'ULQNEDNWHFKQLHN���YHUZDUPEDUH�GULQNEDN

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

�$OOH�WHPSHUDWXXUZDDUGHQ�LQ�YHUEDQG�PHW�GH�YRUVWYHLOLJKHLG�KHEEHQ�EHWUHNNLQJ�RS�KHW�JHEUXLN�LQ�VWDOOHQ�]RQGHU�GLUHFWH�LQYORHGHQ�YDQ�ZHHU�HQ�ZLQG
$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����

%XLVYHQWLHOEDN�0RG����5�06������ �������� ��[��[��� ������ �����
PHW������0HVVLQJYHQWLHO��JURWH��JHsPDLOOHHUGH�
JLHWLM]HUHQ�VFKDDO��WUDSOR]H�ZDWHUUHJHOLQJ�
DDQVOXLWLQJ�ERYHQ�HQ�RQGHU�
JHVFKLNW�YRRU�URQGSRPSV\VWHPHQ�
WRHYRHU�WRW����O���PLQ�ELM���EDU
%XLVYHQWLHOEDN�0RG����5�9$������ �������� ��[��[��� ������ �����
PHW����³�U�Y�V��YHQWLHO
YRRU�GH�UHVW�DOV�PRGHO���5�����

9HQWLHO�YHUZDUPLQJ����9�����:� �������� � ������ �����
PHW�WKHUPRVWDDW�EHVWXULQJ
�$$1�ELM����&��8,7�ELM�����&���NDEHO���P

9HQWLHO�RQGHUGHHO�PHVVLQJ�PHW�YHHU�� ��������� � ������ �����
9HQWLHO�RQGHUGHHO�U�Y�V��PHW�YHHU�� ��������� � ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ���������� � ����� ����
9HQWLHOYHHU�����VW��SDN�� ���������� � ����� ����
6WHOVFKURHI�PHW�2�ULQJ� ��������� � ����� ����
���VW��SDN��

9HUZDUPLQJVVHW�YRRU�VWDOHQ�VWDQGHU�PHW� �������� � ������ �����
0RG�����5�������
���9������:

���9RUVWEHVFKHUPLQJ��YDULDQW��URQGSRPS�

���9RUVWEHVFKHUPLQJ�YDULDQW��YHUZDUPLQJVNDEHO�

9HUZDUPLQJVVHW�YRRU�VWDOHQ�VWDQGHU� �������� � ������ �����
PHW�0RG�����5�������
���9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJ�� ������� /� ����� ������ �����
PHW�WKHUPRVWDDWUHJHODDU�
�$$1�ELM����&��8,7�ELM�����&���
���9������:

.ULQJORRS�DDQVOXLWLQJVVHW�õ��� �������� � ������ �����
YRRU�DDQVOXLWLQJ�DDQ�URQGSRPSV\VWHHP

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� ������� /� ����� ������ �����
���9������:

6WDDOSDDO�YRRU�0RG����5� �������� ��[��[��� ������� ������
KRRJWH���FP��YHU]LQNW�

6WDDOSDDO�YRRU�0RG����5� �������� ��[��[��� ������� ������
KRRJWH���FP��YHU]LQNW�

1,(8:

9HQWLHO�EHVFKHUPLQJ� �������� � ����� ����
YRRU�0RG����5���3���3�����������������3

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� �������� /� ����� ������ �����
���9������:

PHHUGHUH�GULQNEDN�YHUVLHV�EHVFKLNEDDU

2SPHUNLQJ��
HU�]LMQ�PHHU�

YHUVLHV�
EHVFKLNEDDU





%���

$DQVOXLWYRRUEHHOG�YRRU�HHQ�YRUVWYULMH�
ZDWHUYRRU]LHQLQJ�PHW�YHUZDUPEDUH�GULQNEDN

0HW�YHUZDUPEDUH�GULQNEDNNHQ

��7UDQVIRPDWRUHQ
8LW�YHLOLJKHLGV�JURQGHQ�ZRUGW�ELM�YHUZDUPGH�GULQNEDNNHQ�
WUDQVIRUPDWRUHQ�JHEUXLNW��GLH�GH�QHWVSDQQLQJ�YDQ�����9ROW��
WHUXJ�WH�EUHQJHQ�QDDU����9ROW�JHVFKLNW�YRRU�GLHUHQ��+LHUPHH��
YRRUNRP�MH�JHYDDU�YRRU�PHQV�HQ�GLHU�ELM�NDEHOEHVFKDGLJLQJ���
GRRU�EY�DDQYUHWHQ�
'H]H�WUDQVIRUPDWRUHQ�PRHWHQ�LQ�GH�EXXUW�YDQ�GH�GULQNEDN���
EXLWHQ�EHUHLN�YDQ�GH�GLHUHQ�JHPRQWHHUG�ZRUGHQ�

��7KHUPRVWDDW��
'H]H�PRHW�WXVVHQ�VWRSFRQWDFW�HQ�YHUZDUPLQJ�JHVFKDNHOW�ZRUGHQ��
:DQQHHU�GH�WHPSHUDWXXU�]DNW�VFKDNHOW�LQVWDOODWLH�DXWRPDWLVFK�LQ��%HVWDDW�
HU�JHHQ�EHYULH]LQJV�JHYDDU�PHHU�VFKDNHOW�GH�LQVWDOODWLH�DXWRPDWLVFK�XLW�
+HW�VFKDNHO�NULWHULXP�ELM�YRUVWYULM�WKHUPRVWDDW��UHI����������LV�KHHUVHQGH�
WHPSHUDWXXU�YDQ�GH�OXFKW��%LM�HHQ�EXLVWHUPRVWDDW��UHI����������ZRUGW�
GH�WHPSHUDWXXU�YDQ�GH�ZDWHUOHLGLQJ�� :DWHUWHPSHUDWXXU��DOV�VFKDNHO�
NULWHULXP�JHEUXLNW�
'H�XLWJDYHQ�YRRU�HHQ�WKHUPRVWDDW�LV�YULM�VQHO�WHUXJ�YHUGLHQW��RPGDW�GH�
LQVWDOODWLH�DOOHHQ�LQ�ZHUNLQJ�LV�ZDQQHHU�QRGLJ�
'H�HQHUJLHEHVSDULQJ�LV�DDQ]LHQOLMN�DIKDQNHOLMN�YDQ�GH�V\VWHHPSUHVWDWLHV��
%RYHQGLHQ�LV�KHW�DOWLMG�JHJDUDQGHHUG�LQ�WHJHQVWHOOLQJ�WRW�KDQGPDWLJH�
VFKDNHODDU�GLH�]LFK�RS�YyyU�KHW�YHUZDUPLQJVV\VWHHP�LQ�ZHUNLQJ��
,GHDOLWHU�PRHW�GH�WKHUPRVWDDW�ZRUGHQ�JHSODDWVW�LQ�GH�NRXGVWH�SODDWV��
+HW�LV�EHODQJULMN�RS�WH�PHUNHQ�GDW�����9ROW�V\VWHPHQ�PRHWHQ�ZRUGHQ�
JHwQVWDOOHHUG�GRRU�HHQ�SURIHVVLRQDO�

%DVLV�YRRU�GH�HOHNWUR�
WHFKQLVFKH�DDQVOXLWLQJ�YRRU�
YHUZDUPEDUH�GULQNEDNNHQ��
HQ�YHUZDUPLQJNDEHO

5HNHQYRRUEHHOG�7UDQVIRUPDWRUHQ�
=R�YLQGW�PHQ�GH�SDVVHQGH�WUDQVIRUPDWRU�YRRU�YHUZDUPGH�
GULQNEDNNHQ�
$DQWDO�EHQRGLJGH�GULQNEDNNHQ�UHVHUYH�YHUZDUPLQJ�[�
RSJHJHYHQ�YHUPRJHQ��:����DDQWDO�YRUVWYULMH�YHUZDUPLQJ�
OHLGLQJHQ�[�DDQJHJHYHQ�YHUPRJHQ��:�
�����GULQNEDNNHQ�0RG�����YHUZDUPLQJVYHUPRJHQ����:� ��
��[����:� �����:
�����YHUZDUPLQJVNDEHOV�j�����P�YHUZDUPLQJVYHUPRJHQ����:� �
��[����:� �����:

��7RWDDO������:�������:� �����:
���+HW�EHQRGLJGH�YHUPRJHQ�ZRUGW�JHOHYHUG�GRRU���WUDQVIRUPDWRU�
0RG�����������:��HQ���GXEEHOH�WUDQVIRUPDWRU��
0RG�����������:�

/HW�YRRU�HHQ�YROOHGLJH�YHUZDUPLQJ�YRRUDO�RS�GH�YROJHQGH�NDEHOGLDPHWHU�YDQ�
GH���DGHULJ����9�DDQYRHUNDEHO�

� 9HUPRJHQVRYHUGUDFKW

.DEHOGLDPHWHU� ����:DWW� ����:DWW� ����:DWW� ����:DWW
'LDPHWHU�����PPð� PD[�����P� PD[�����P� PD[�����P� PD[�����P
'LDPHWHU�����PPð� PD[�����P� PD[�����P� PD[�����P� PD[�����P
'LDPHWHU�����PPð� PD[������P� PD[�����P� PD[�����P� PD[�����P
'LDPHWHU�����PPð� PD[������P� PD[������P� PD[�����P� PD[�����P

'ULQNEDNWHFKQLHN���YHUZDUPEDUH�GULQNEDN

6WRSFRQWDFW

7KHUPRVWDDW

 �����9�NDEHO��
��DGHULJ

 ����9�NDEHO��
��DGHULJ�
�GRRUVQHGH��
YROJHQV�WDEHO�

7UDQVIRUPDWRU�
0RG�����

7UDQVIRUPDWRU�
0RG�����

'ULQNEDNNHQ�
PHW����9������:
YHUZDUPLQJVVSLUDDO

0HW�]HOIUHJXOHUHQGH�YHUZDUPLQJVNDEHO

6WRSFRQWDFW

7KHUPRVWDDW

 �����9�OHLGLQJ���
��DGHULJ

 ��=HOIUHJXOHUHQGH�
YHUZDUPLQJVNDEHO������9

%XLV�
WKHUPRVWDDW 9HUGHHOGRRV�

:DWHU��
OHLGLQJEXLV

'ULQNEDNNHQ



%���

7UDQVIRUPDWRU�0RG������ ������� ��[��[�� ������ �����
���9�������:

7UDQVIRUPDWRU�0RG������ ������� ��[��[�� ������ ������
���9�������:

7UDQVIRUPDWRU�0RG������ ������� ��[��[��� ������� ������
���9�������:

7UDQVIRUPDWRU�0RG������ ������� ��[��[��� ������� ������
���9�������:

%XLV�WKHUPRVWDDW� ������� ��[�[�� ������ �����
YRRU�PRQWDJH�DDQ�GH�ZDWHUOHLGLQJEXLV��YRRU�DXWRPDWLVFKH��
XLWVFKDNHOHQ�YDQ�GH�]HOIUHJXOHUHQGH�YHUZDUPLQJVNDEHO��
WRW�PD[�����$�������9��PD[��VFKDNHOEHODVWLQJ�����N:��
�����������&�LQVWHOEDDU�
��&RQWLQXH�EHODVWLQJ�YDQ������:DWW�PRJHOLMN�
��%HVFKHUPLQJVJUDDG�,3����EHVFKHUPG�WHJHQ�VSDWZDWHU

,QVWDOODWLH�XLW�
ODWHQ�YRHUHQ�

GRRU�HHQ�HUNHQW�
LQVWDOODWHXU

'ULQNEDNWHFKQLHN���YHUZDUPEDUH�GULQNEDN

���%HVFKHUPLQJVJUDDG�,3����VWRIEHVWHQGLJ�HQ�VSDWGLFKW��
��'LUHFWH�PRQWDJH�LQ�GH�VWDO�
��*HHQ�FRUURVLH�YDQ�GH�DDQVOXLWLQJHQ

���6WDELHOH�DDQVOXLWNOHPPHQ�PHW�WUHNRQWODVWLQJ
���'RRU�HXURVWHNNHU�NODDU�YRRU�DDQVOXLWLQJ�DDQ�KHW�OLFKWQHW

7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:

7HJHQ�YRUVW�EHVFKHUPHQGH�WKHUPRVWDDW� ������� ��[�[�� ������ �����
YRRU�:DQGPRQWDJH��YRRU�KHW�DXWRPDWLVFK��
LQVFKDNHOHQ�YDQ�GH�WUDQVIRUPDWRU��WRW�PD[���
���$�������9��PD[��VFKDNHOYHUPRJHQ�����N:�
�������&�±�����&�LQVWHOEDDU
��&RQWLQXH�EHODVWLQJ�YDQ�PD[LPDDO������:�PRJHOLMN�
��0RQWDJH�DDQ�GH�NRXGVWH�SODDWV�LQ�GH�VWDO
��%HVFKHUPLQJVJUDDG�,3����EHVFKHUPG�WHJHQ�VSDWZDWHU



%���

ձ
ձ

ղ

ճ

ղ

ճ

,QVWDOODWLH�XLW�
ODWHQ�YRHUHQ�

GRRU�HHQ�HUNHQW�
LQVWDOODWHXU

'ULQNEDNWHFKQLHN�±�URQGSRPSV\VWHPHQ

5RQGSRPSV\VWHPHQ
'RRU�GH�HOHNWULVFKH�YHUZDUPLQJVHHQKHLG�]RUJW�KHW�URQGSRPSV\VWHHP�YRRU�HHQ�YRUVWYULMH�ZDWHUYRRU]LHQLQJ�LQ�XZ�VWDO��
*HEUXLNVPRJHOLMNKHGHQ�YDQ�NOHLQH�VWDOOHQ�WRW�DDQ�JURWH�EXLWHQNOLPDDW�VWDOOHQ�NXQQHQ�GRRU�YHUVFKLOOHQGH�V\VWHPHQ�PRJHOLMN�
JHPDDNW�ZRUGHQ�

���9RRUZDDUGH��HHQ�ZDWHULQVWDOODWLH�ZDDUELM�DOOH�GULQNEDNNHQ�YLD�HHQ�
NULQJORRS�PHW�HONDDU�YHUERQGHQ�]LMQ�

��1D�LQVFKDNHOHQ�ZRUGW�KHW�ZDWHU�FRQWLQX�GRRU�GH�NULQJORRS�JHSRPSW��
'H�YHUZDUPLQJ�ZRUGW�YLD�GH�UHJHOWKHUPRVWDDW�JHVWXXUG�

��/HLGLQJOHQJWH�����WRW�����P�LQFOXVLHI�UHWRXUOHLGLQJ�PRJHOLMN�

�/HLGLQJV�GLDPHWHU�YDQ����´�WRW��´
��'H�ZDWHUOHLGLQJ�PRHW�ERYHQGLHQ�JHwVROHHUG�ZRUGHQ�
��(HQ�),�YHLOLJKHLGVVFKDNHODDU����P$�PRHW�YRRUJHVFKDNHOG�ZRUGHQ�
��$DQZLM]LQJ��=RUJ�HU�YRRU�GDW�GH�DDQYRHUOHLGLQJ�ZDDULQ�KHW�ZDWHU�QLHW�
FLUFXOHHUW�YRUVWYULM�EOLMIW��ELMY��GRRU�YHUZDUPLQJVNDEHO�

5RQGSRPSYHUZDUPLQJVV\VWHHP�0RGHO����HQ�����PHW�
UHWRXU�WHPSHUDWXXU��VWXULQJ

���:DUPWHVSLUDDO�JHVWXXUG�YLD�UHWRXUWHPSHUDWXXU
���6SHFLDDO�YRRU�JURWH�VWDOOHQ�WRW�����P��PRGHO������HQ�����P�
�PRGHO������ZDWHUOHLGLQJV�OHQJWH

���6WHUNH��FRQGHQVZDWHUEHVFKHUPGH�WRSSUHVWDWLH�FLUFXODWLHSRPS�PHW
����:�YHUPRJHQ

���$DQVOXLWJHUHHG�JHPRQWHHUG�RS�U�Y�V��ERGHPSODDW
���/HYHULQJ��9HUZDUPLQJDSSDUDDW���N:��PRGHO����������N:��
�PRGHO�������5HJHOWKHUPRVWDDW����±����&����WUDSV�FLUFXODWLHSRPS��
KRRIGVFKDNHODDU��WHUXJVODJYHQWLHO�HQ�WHUXJVODJNOHS��YRRUORRS�HQ�
WHUXJORRS�WHPSHUDWXXUYRHOHU

����),�VFKDNHODDUV����P$�ERXZYRRUVFKULIW�YHUHLVW

5RQGSRPSV\VWHHP�0RG��&RPSDFW��
NRVWHQ�HIIHFWLHI�HQ�EHZH]HQ

��'UXN�JHWHVWH�U�Y�V��RPKXOVHO�PHW�EHYHVWLJLQJVVWHXQ�
���9HUZDUPLQJV �����9�����N:� PHW JHwQWHJUHHUGH WKHUPRVWDDW �UHJHOIXQFWLH�
��&LUFXODWLHSRPS������9������:��ELQQHQ]LMGH�PHW�NXQVWVWRI�FRDWLQJ��
��7KHUPRPHQWHU�YRRU�ZDWHUWHPSHUDWXXU
��.DEHOOHQJWH�PD[LPDDO�����P�
��%XLV�DDQVOXLWLQJ�����
����),�VFKDNHODDU����P$�ERXZYRRUVFKULIW�YHUHLVW�

5RQGSRPSV\VWHHP�0RG������HQ�0RG�����
���*HsPDLOOHHUG�JHJRWHQ�EHKXL]LQJ
���9HUZDUPLQJVVWDDI�PHW�JHwQWHJUHHUGH�UHJHOWKHUPRVWDDW
���5REXXVWH��WHJHQ�FRQGHQVZDWHU�EHVFKHUPGH�FLUFXODWLHSRPS�PHW
���:�YHUPRJHQ

���$DQVOXLWJHUHHG�JHPRQWHHUG�RS�U�Y�V��ERGHPSODDW
���%LM�GH�OHYHULQJ�LQEHJUHSHQ��YHUZDUPLQJVDSSDUDDW���N:�
UHJHOWKHUPRVWDDW����±����&�����IDVHQ�FLUFXODWLHSRPS��
KRRIGVFKDNHODDU��RYHUGUXNYHQWLHO��DXWRPDWLVFKH�RQWOXFKWHU��
WHUXJVODJYHQWLHO�HQ�WHUXJVODJNOHS

����),�VFKDNHODDU����P$�ERXZYRRUVFKULIW�YHUHLVW

5HWRXUORRS

&LUFXODWLHSRPS

9HUZDU�
PLQJVVWDDI

+RRIG�VFKDNHODDU

7KHUPR�
VWDDW

9RRUORRS

7KHUPRVWDDW

9RRUORRS
+RRIG�VFKDNHODDU

2YHUGUXNYHQWLHO

2QWOXFKWHU

7HUXJVODJYHQWLHO

7HUXJVODJNOHS
5HWRXUORRS

5HWRXU����
WHPSHUDWXXU�YRHOHU

&LUFXODWLHSRPS

9HUZDU�P��
LQJVVWDDI

&LUFXODWLHSRPS

5HWRXUORRS

7KHUPRPHWHU

9RRUORRS

9HUZDUPLQJVVWDDI

7KHUPRVWDDW

2YHUGUXNYHQWLHO

2QWOXFKWHU

7HUXJVODJYHQWLHO



%���

5RQGSRPSV\VWHHP�PRGHO����� �������� ��[��[��� ������� ��������
PHW�WKHUPRVWDDW�LQ�GH�YRRUORRS��
��VWXN�����9�����N:�YHUZDUPLQJVVSLUDDO���
FLUFXODWLHSRPS�����:����
WHUXJVODJYHQWLHO���
WHUXJVODJNOHS���
RYHUGUXNYHQWLHO���
DXWRPDWLVFKH�RQWOXFKWHU�HQ�KRRIGVFKDNHODDU���
DDQVOXLWJHUHHG�RS�ERGHPSODDW�JHPRQWHHUG��
),�VFKDNHODDU����P$�ERXZYRRUVFKULIW�YHUHLVW��
ZDWHUGUXN�PD[����EDU��
ZDWHUDDQVOXLWLQJ����³�RI�������
NDEHOOHQJWH��PD[������P

5RQGSRPSV\VWHHP�PRGHO����� �������� ��[��[��� ������� ��������
]RDOV�URQGSRPSV\VWHHP�0RG������
PDDU�PHW�����9ROW�DDQVOXLWLQJ

5RQGSRPSYHUZDUPLQJV\VWHHP�� �������� ��[��[��� ��������� ���������
0RGHO�����
PHW�WKHPRVWDDW�LQ�UHWRXUOHLGLQJ���
��VWXN�����9�����N:�YHUZDUPLQJVVSLUDDO���
KRRJYHUPRJHQ�FLFXODWLHSRPS������:DWW���
WHUXJVODJYHQWLHO��WHUXJVODJNOHS��RYHUGUXNYHQWLHO���
DXWRPDWLVFKH�RQWOXFKWHU�HQ�KRRIGVFKDNHODDU���
DDQVOXLWNODDU�RS�JURQGSODDW�JHPRQWHHUG���
��),�6FKDNHODDU����P$�ERXZYRRUVFKULIW�YHUHLVW���
ZDWHUDDQVOXLWLQJ������RI������
NDEHOOHQJWH��PD[�����P

5RQGSRPSV\VWHHP�0RG������ �������� ��[��[��� ��������� ��������
PHW�WKHUPRVWDDW�LQ�GH�UHWRXUORRS���
��VWXN�����9�����N:�YHUZDUPLQJVVSLUDOHQ��
KRRJYHUPRUJHQ�FLUFXODWLHSRPS������:DWW���
WHUXJVODJYHQWLHO��WHUXJVODJNOHS��
RYHUGUXNYHQWLHO���
DXWRPDWLVFKH�RQWOXFKWHU�HQ�KRRIGVFKDNHODDU���
EHGULMIVNODDU�RS�ERGHPSODDW�JHPRQWHHUG��
��),�VFKDNHODDUV����P$�ERXZYRRUVFKULIW�YHUHLVW��
ZDWHUDDQVOXLWLQJHQ��´��
NDEHOOHQJWH��PD[�����P

5RQGSRPSV\VWHHP�0RG��&RPSDFW� ������� ��[��[��� ������� ������
PHW�WKHUPRVWDDW�LQ�GH�YRRUORRS��
��VWXN�����9�����N:�YHUZDUPLQJVVSLUDDO���
FLUFXODWLHSRPS�����:��ELQQHQ]LMGH�PHW�NXQVWVWRI�FRDWLQJ���
GUXN�JHWHVWH�U�Y�V��RPKXOVHO�
PHW�WKHUPRPHWHU��WHUXJVODJYHQWLHO��
RYHUGUXNYHQWLHO��DXWRPDWLVFKH�RQWOXFKWHU���
),�VFKDNHODDUV����P$�ERXZYRRUVFKULIW�YHUHLVW��
ZDWHUGUXN�PD[����EDU��
ZDWHUDDQVOXLWLQJHQ����´��
NDEHOOHQJWH��PD[������P

��7HUXJORRS�WHPSHUDWXXUUHJHOLQJ
��2RN�YRRU�ZDWHUEDNNHQ

��9RRU�JURWH�EXLWHQNOLPDDW�VWDOOHQ
��7HUXJORRS�WHPSHUDWXXUUHJHOLQJ
��2RN�YRRU�ZDWHUEDNNHQ

,QVWDOODWLH�XLW�
ODWHQ�YRHUHQ�

GRRU�HHQ�HUNHQW�
LQVWDOODWHXU

'ULQNEDNWHFKQLHN�±�URQGSRPSV\VWHPHQ

7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:
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2SERXZ�URQGSRPSV\VWHHP

$OOH�3$785$�GULQNEDNNHQ�GLH�YRRU�GH�LQERXZ�LQ�HHQ�RPORRSOHLGLQJ�LQ�YHUELQGLQJ�PHW�HHQ�YHUZDUPLQJVWRHVWHO�JHVFKLNW�
]LMQ�HUNHQG�X�DDQ�GLW�V\PERRO��HYWO��YHUGHUH�WRHEHKRUHQ�QRGLJ��

��,QVFKURHIEDDU YHUZDUPLQJVVWDDI �ELM OHYHULQJ LQEHJUHSHQ�
��&LUFXODWLHSRPS��ELM�OHYHULQJ�LQEHJUHSHQ�
��7HUXJVODJYHQWLHO��ELM�OHYHULQJ�LQEHJUHSHQ�
��$DQ�8LWVFKDNHODDU��PRGHO�����HQ�����PHW�UHJHOLQJ�
��2QWOXFKWLQJVVFKURHI��ELM�OHYHULQJ�LQEHJUHSHQ�
��2YHUGUXNYHQWLHO��ELM�OHYHULQJ�LQEHJUHSHQ�
��$XWRPDWLVFKH�RQWOXFKWHU����VWXN�ELM�OHYHULQJ�LQEHJUHSHQ�
��7HUXJVODJNOHS��ELM�OHYHULQJ�LQEHJUHSHQ�
��7HUXJORRSWHPSHUDWXXU EHVWXULQJ �DOOHHQ ELM PRGHO ��� HQ ��� ELM OHYHULQJ LQEHJUHSHQ�

6SHHG�)ORZ

$XWRPDWLVFKH�RQWOXFKWHU
&LUFXODWLHSRPS�6SHHG�)ORZ

6SHHG�)ORZ����HIILFLsQW�YRUVWEHVFKHUPLQJ�]RQGHU�YHUZDUPLQJ�
��9RRU�OHLGLQJV�OHQJWHV�WRW�����P�PHW����³
���6WHUNH�����ZDWW�FLUFXODWLHSRPS�]RUJW�YRRU�HHQ�VQHOOH�HQ�FRQVWDQWH�
ZDWHU�FLUFXODWLH

�����[�PLQGHU�VWURRPYHUEUXLN�LQ�YHUJOLMNLQJ�PHW�URQGSRPSV\VWHPHQ
��$DQVOXLWEODDU�RS�JURQGSODDW�JHPRQWHHUG

����ZDWW�FLUFXODWLHSRPS

%HVWXULQJ�
VHHQKHLG

7RHYRHU�PHW��
WHUXJVODJYHQWLHO 7HUXJORRS�PHW�WHUXJVODJYHQWLHO

35&'��
YHLOLJKHLGVVFKDNHODDU

7KHUPRPHWHU

9RRUORRS

%RGHP

:DWHUYRRU]LHQLQJ

,VRODWLH

3(�VODQJ������PP

'ULQNEDN�PHW������7�VWXN

'ULQNEDNWHFKQLHN�±�URQGSRPSV\VWHPHQ

7RHORRS

9RRUORRS

%\SDVV

5HWRXUORRS

+
RR

JW
HY
HU
VF
KL
O�P

D[
���
�P

'ULQNEDN�
PHW�DDQVOX�
LWLQJ�ERYHQ�
HQ�RQGHU

���$IWDSNUDDQ��QLHW�ELM�OHYHULQJ�LQEHJUHSHQ�
���$IVOXLWNOHS��QLHW�ELM�OHYHULQJ�LQEHJUHSHQ�
���)L�YHLOLJKHLGV�VFKDNHODDU��QLHW�ELM�OHYHULQJ�LQEHJUHSHQ�
���2QWOXFKWLQJVNUDDQ��QLHW�ELM�OHYHULQJ�LQEHJUHSHQ�
���,VRODWLH��PLQ�����PP��QLHW�ELM�OHYHULQJ�LQEHJUHSHQ�
����%HYHLOLQJ WHJHQ DDQYUHWHQ GRRU GLHUHQ YRRU LVRODWLH �DOV WRHEHKRRU YHUNULMJEDDU�
���'RRUVWURPLQJV�LQGLFDWLH�RI�ZDWHUPHWHU��DOV�WRHEHKRUHQ�YHUNULMJEDDU�
���:DWHUVWDQGPHWHU�DOV�GRRUVWURPLQJVLQGLFDWLH��DOV�WRHEHKRUHQ�YHUNULMJEDDU�

���)LOWHU��$OV�WRHEHKRUHQ�YHUNULMJEDDU�
���'UXNEHJUHQ]HU��QLHW�ELM�OHYHUULQJ�LQEHJUHSHQ�

��,QVWDOODWLH�LQ�GH�JURQG�HQ�JHEUXLN�YDQ�DDUGZDUPWH
��(HQYRXGLJH�EHVWXULQJ�PHW�DODUPODPS
���$XWRPDWLVFKH�VWRS YDQ�GH�SRPS�ELM�ZDWHUWHNRUW��
�E�Y��YHUVWRSSLQJ�RI�WH�ZHLQLJ�YRHGLQJ�

,QVWDOODWLH�XLW�
ODWHQ�YRHUHQ�

GRRU�HHQ�HUNHQW�
LQVWDOODWHXU

'RRUVWURPLQJVPHWHU



%���

ձ ձ

&LUFXODWLHSRPS�6SHHG�)ORZ� ������� ��[��[���� ��������� ��������
PHW�EHVWXULQJVHHQKHLG��
�EHGULMIVDDQGXLGLQJ��ZDDUVFKXZLQJVODPSMH��$DQ�8LW�VFKDNHODDU����
YHUPRJHQ�����ZDWW�FLUFXODWLHSRPS�
PHW�����9�DDQVOXLWLQJ��ZDWHUDDQVOXLWLQJ�������
ZDWHUVWURRP�YHLOLJKHLGVVFKDNHODDU��
DXWRPDWLVFKH�RQWOXFKWHU���
DDQVOXLWNODDU�RS�ERGHPSODDW�JHPRQWHHUG���
),�VFKDNHODDU����P$�ERXZYRRUVFKULIW�YHUHLVW��
PHW�7KHUPRPHWHU��
OHLGLQJVOHQJWH�PD[������P

:DWHUILOWHU� ������ ������ �����
DDQVOXLWLQJ�����
PHW�ILOWHUHOHPHQW�����PP��
GRRU���VWURPLQJVKRHYHHOKHLG���Pñ���XXU�

)LOWHUHOHPHQW�EHVWDDQGH�XLW�PHWDDO�� ������ ������ �����
YRRU�ZDWHUILOWHU��
PDDWZLMGWH�����PP

$ODUPLQVWDOODWLH�YRRU� ������� ������ �������
5RQGSRPSYHUZDUPLQJVV\VWHHP�
EHVWDDW�XLW�7KHUPRVWDDW�HQ�FOD[RQ��
YRRU�����9�DDQVOXLWLQJ��LQVWDOODWLH�RS�ULQJOHLGLQJ���
ELM�WHPSHUDWXXU�RQGHU�GH�E�Y������&��
JDDW�KHW�DODUP�HQ�PHOG�GDDUPHH��
HHQ�WHPSHUDWXXU�GDOLQJ�LQ�KHW�V\VWHHP

$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO� ������� �[�� ������ �����
YRRU�GH�DXWRPDWLVFKH�RQWOXFKWLQJ��
LQ�GH�FLUFXODWLHNULQJORRS���
DDQVOXLWLQJ�����

'RRUVWURPLQJVLQGLFDWLH� �������� ��[�� ������ �����
WHU�FRQWUROH�YDQ�GH�FLUFXODWLHDFWLYLWHLW���
DDQVOXLWLQJ�����

:DWHUPHWHU� ������� ��[��[��� ������ �����
WHU�FRQWUROH�YDQ�GH�FLUFXODWLH��
RI�YDQ�KHW�ZDWHUYHUEUXLN��
DDQVOXLWLQJHQ������EXLWHQGUDDG��
QRPLQDDO�GRRUYRHU�����Pñ���K��
NRXGZDWHUEHUHLN�WRW�DDQ�PD[������&

'ULQNEDNWHFKQLHN�±�URQGSRPSV\VWHPHQ

7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:

.LMNJODV�PHW�HHQ�YODJJHWMH��GDW�]LFK�ELM�GH�ZDWHUFLUFXODWLH�EHZHHJW��
PRQWDJH�DDQ�KHW�HLQGH�YDQ�GH�UHWRXUORRS��YRRU�GH�WHUXJVODJNOHS

'H�PRQWDJH�YDQ�HHQ�DXWRPDWLVFK�RQWOXFKWLQJVYHQWLHO�LV�QRRG]DNHOLMN�
RS�HON�KRRJ�SXQW�YDQ�GH�FLUFXODWLHOHLGLQJ

9RRU�DOOH�YXLOJHYRHOLJH�GULQNEDNNHQ�G�Z�]��DOOH�EDNNHQ�HQ�WURJJHQ�
PHW�YORWWHUYHQWLHO�

(IILFLsQWH�YRUVWEHYHLOLJLQJ�]RQGHU�YHUZDUPLQJ

$DQEHYROHQ�
YRRU�DOOH�YHU�
ZDUPLQJV�
V\VWHPHQ

%XLVEHVFKHUPLQJ� ������� ��[�[�� ������ �����
ELMW��HQ�WUDSEHYHLOLJLQJ�YRRU�ZDWHUEXL]HQ��
HQ�LVRODWLHPDWHULDDO��WKHUPLVFK�YHU]LQNW���
PHW���PP�JDWHQ

%XLVEHVFKHUPLQJ� ������� ���[��[����� ������ �����
U�Y�V���YRRU�URRUORRS��HQ�UHWRXUORRSEXLVHQ

1,(8:
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7KHUPRVWDDW PHW VHQVRUFRQWDFW YDVW WHJHQ GH EXLVOHLGLQJ DDQOHJJHQ HQ PHW
LVRODWLHEDQG RPZLNNHOHQ� GH WKHUPRVWDDW PRHW EHVOLVW RS GH NRXGVWH SODDWV YDQ GH
ZDWHUOHLGLQJ JHSODDWVW ZRUGHQ�

9HUZDUPLQJVNDEHO GLUHFW RQGHU GH ZDWHUOHLGLQJ DDQOHJJHQ HQ RS UHJHOPDWLJH
DIVWDQGHQ PHW LVRODWLHEDQG EHYHVWLJHQ� GH ZDWHUOHLGLQJ ERYHQGLHQ PHW EXLVLVRODWLH
YDQ PLQVWHQV �� PP LVROHUHQ�

7(&+1,6&+(�%(6&+5,-9,1*

ձ�(OHNWULFLWHLWV�OHLGLQJHQ
ղ :DUPWH�HOHPHQW
ճ %HVFKHUP�PDQWHO
մ %HVFKHUP�JHOHLGHU
յ %XLWHQVWH�%HVFKHUPPDQWHO

$OJHPHQH�PRQWDJHYRRUVFKULIWHQ�YRRU�DOOH�
YHUZDUPLQJVNDEHOV

���'H�LQVWDOODWLH�PRHW�FRQIRUP�9'(������XLWJHYRHUG�ZRUGHQ�GRRU�
HHQ�HOHNWURPRQWHXU�

���'H�ZDWHUOHLGLQJHQ�PRHWHQ�JHDDUG�]LMQ��(U�PRHW�HHQ�DDUGOHN�
VFKDNHODDU��)L�VFKDNHODDU�����P$��YRRUJHVFKDNHOG�ZRUGHQ�

���'H�YHUZDUPLQJVNDEHO�VWUDN�ODQJV�GH�RQGHUNDQW�YDQ�GH�OHLGLQJ�
OHJJHQ��2P�GH����FP�EHYHVWLJHQ�PHW�LVRODWLHEDQG�

���'H�YHUZDUPLQJVNDEHO�PDJ�QRRLW�LQ�FRQWDFW�PHW�HHQ�DQGHUH�
JHOHJG�ZRUGHQ�

���'H�ZDWHUOHLGLQJ��LQFOXVLHI�GH�YHUZDUPLQJVNDEHO�YRRU]LHQ�YDQ
EXLVLVRODWLH��PLQ�����PP��

���'H�YHUZDUPLQJVNDEHO�PRHW�LQ�WRWDDO�EHVFKHUPG�ZRUGHQ�WHJHQ�
PHFKDQLVFKH�EHVFKDGLJLQJ��YRRUDO�LQ�KHW�EHUHLN�YDQ�GLHUHQ�

���+HW�DIEXLJHQ�YDQ�GH�YHUZDUPLQJVNDEHO�PRHW�YRRUNRPHQ�
ZRUGHQ��PLQLPDOH�EXLJUDGLXV����PP�

���%LM�NXQVWVWRI�ZDWHUOHLGLQJHQ�RPZLNNHOW�X�GH�EXL]HQ�YRRU�
GH�PRQWDJH�YDQ�GH�YHUZDUPLQJVNDEHO�PHW�LQ�GH�KDQGHO�
JHEUXLNHOLMN�DOXPLQLXP�WDSH�YRRU�HHQ�EHWHUH�ZDUPWHJHOHLGLQJ�

��9RRUNRPW�KHW�EHYULH]HQ�YDQ�GH�ZDWHUOHLGLQJ�ELM�YRUVW
��7\SLVFK�YHUZDUPLQJVYHUPRJHQ����:�SHU�PHWHU
���7KHUPRVWDDW��VWHNNHUNODUH�YDULDQW���LQVFKDNHOWHPSHUDWXXU�����&��
XLWVFKDNHOWHPSHUDWXXU�����&

���5HVWOHQJWHV�DDQ�KHW�HLQGH�YDQ�GH�OHLGLQJHQ�LQ�ERFKWHQ�RP�GH�OHLGLQJ�
OHJJHQ��PLQ��ERFKWDIVWDQG����PP�

��%HVFKHUPLQJVJUDDG ,3 ;� �EHVFKHUPG WHJHQ WLMGHOLMNH RQGHUGRPSHOLQJ�

���9RRUNRPW�KHW�EHYULH]HQ�YDQ�GH�ZDWHUOHLGLQJ�ELM�YRUVW
���9HUZDUPLQJVFDSDFLWHLW�PD[�����:�SHU�PHWHU�ELM����&����:�SHU�
PHWHU�ELM����&�

���'H�YHUZDUPLQJVFDSDFLWHLW�UHJHOW�]LFK]HOI�DXWRPDWLVFK�HQ�WUDSORRV�
DIKDQNHOLMN�YDQ�GH�EXLVOHLGLQJWHPSHUDWXXU

���'H�YHUZDUPLQJVNDEHO�NDQ�LQJHNRUW�UHVS��YHUOHQJG�ZRUGHQ
���(U�]LMQ�PHHUGHUH�DIWDNNLQJHQ�PRJHOLMN
���0D[LPDOH�OHQJWH�YDQ�HHQ�GHHO�����P
���,Q�JHYDO�YDQ�VFKDGH�LV�UHSDUDWLH�PRJHOLMN
���%LM�YHUVFKLOOHQGH�WHPSHUDWXUHQ�LQ�GHOHQ�PHW�HHQ�YHUVFKLOOHQG�
OHLGLQJJHGHHOWHV�SDVW�GH�YHUZDUPLQJVFDSDFLWHLW�]LFK�DXWRPDWLVFK�DDQ

���0D[LPDOH OHQJWH ����P�ZDQQHHU HHQ EHVFKHUPLQJ YDQ PD[� �� $PSqUH
���2SPHUNLQJ��YRRU�KHW�UHJHOHQ�YDQ KHW�PD[LPDOH�ZDWHUWHPSHUDWXXU�LV�
QRRG]DNHOLMN�GH�EXLVOHLGLQJ�WKHUPRVWDDW�WH�LQVWDOOHUHQ��5()���������

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO =HOIUHJXOHUHQGH�YHUZDUPLQJVNDEHO

:HUNLQJ
'H�WZHH�HOHNWULFLWHLWVOHLGLQJHQ�]LMQ�RPJHYHQ�GRRU�HHQ�SRO\PHHU�
�LVROHUHQGH�NXQVWVWRI��GDW�GHHOWMHV�JUDILHW�EHYDW�

����+HW�LV�NRXG��KHW�SRO\PHHU�WUHNW�]LFK�VDPHQ��'H�GHHOWMHV�JUDILHW�NRPHQ�
LQ�FRQWDFW�PHW�HONDDU��'H�YHUZDUPLQJVEDQG�ZRUGW�ZDUP�

����+HW�LV�ZDUP��KHW�SRO\PHHU�]HW�XLW��(U�LV�JHHQ�FRQWDFW�PHHU�WXVVHQ�GH�
GHHOWMHV�JUDILHW��'H�YHUZDUPLQJVEDQG�ZRUGW�QLHW�ZDUP�

6WRSFRQWDFW

7KHUPRVWDDW

 �����9�OHLGLQJ���
��DGHULJ

 ��=HOIUHJXOHUHQGH�
YHUZDUPLQJVNDEHO��
����9

%XLV�
WKHUPRVWDDW 9HUGHHOGRRV�

:DWHU��
OHLGLQJEXLV

'ULQNEDNNHQ

7HJHQ�YRUVW�EHVFKHUPHQGH�]HNHUKHLG�PHW�KHW�JHEUXLN�YDQ�HHQ�
YHUZDUPLQJVNDEHO�
:DWHUOHLGLQJ�GLDPHWHU� ���PP� ���PP� ���PP� ���PP

����´� ����´� ��³� ������³
=RQGHU�EXLVLVRODWLH� ������&� ������&� ��� �&� ����&
0HW����PP�EXLVLVRODWLH� ������&� ������&� ������&� �����&

%HGLHQLQJ�RYHU�EXLV�WKHUPRVWDDW

'ULQNEDNWHFKQLHN���YHUZDUPLQJVNDEHO
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'ULQNEDNWHFKQLHN���YHUZDUPLQJVNDEHO

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO��
����9��PHW�WKHUPRVWDDW��PD[�����:���P��ELM����&���
��P�WRHOHLGLQJNDEHO�HQ�VWHNNHU
),�VFKDNHODDU����P$�ERXZYRRUVFKULIW�YHUHLVW�
%HVFKHUPLQJVJUDDG�,3�;�

/HQJWH���P�����:� ������ ������ �����
/HQJWH���P�����:� ������ ������ �����
/HQJWH���P�����:� ������� � ������ �����
/HQJWH���P������:� ������ ������ �����
/HQJWH����P������:� ������ ������ �����
/HQJWH����P������:� ������ ������ �����
/HQJWH����P������:� ������ ������ �����
/HQJWH����P������:� ������� � ������ �����
/HQJWH����P������:� ������ ������ �����
/HQJWH����P������:� ������ ������ ������

LQVFKDNHOWHPSHUDWXXU����&��XLWVFKDNHOWHPSHUDWXXU�����&

$OXPLQLXP�WDSH� ������ ����� ����
���PP�EUHHG��URO�YDQ����P��
YRRU�KHW�RPZLNNHOHQ�YDQ�NXQVWVWRI�
ZDWHUOHLGLQJHQ�YRRU�HHQ�EHWHUH��
ZDUPWHJHOHLGLQJ���
SHU�PHWHU�FD����P�QRGLJ

=HOIUHJXOHUHQGH�YHUZDUPLQJVNDEHO
����9��PD[�����:���P��ELM���&���
),�VFKDNHODDU����P$�ERXZYRRUVFKULIW�YHUHLVW�
EHVFKHUPLQJVJUDDG�,3�����VWRIEHVWHQGLJ�HQ�VSDWGLFKW�

3HU�PHWHU�� ������ ����� �����
YDQDI����P� ������ ����� ����
YDQDI����P� ������ ����� ����
YDQDI�����P� ������ ����� ����

1HWZHUN�DDQVOXLWVHW� ������ ������ �����
YRRU�DDQVOXLWLQJ�YDQ�GH�]HOIUHJXOHUHQGH��
YHUZDUPLQJVNDEHO�DDQ�XZ�����9�VWURRPLQVWDOODWLH������������

(LQGVHW� ������ ����� �����
DOV�DIVWXLWLQJ�RS�DOOH�NDEHO�HLQGHQ�]RQGHU��
HHQ�GRRV

7�YHUWDNNLQJVHW� ������ ������ �����
YRRU�YHUELQGHQ�YDQ�GH�NDEHOHLQGHQ��
LQ�HHQ�GRRV

6QRHU�DDQVOXLWVHW� ������ ����� �����
YRRU�DDQVOXLWLQJ�YDQ�NDEHOHLQGHQ��
DDQ�HHQ�7���VWXN�����������

7HJHQ�YRUVW�EHVFKHUPHQGH�WKHUPRVWDDW� ������� ��[�[�� ������ �����
YRRU�:DQGPRQWDJH��YRRU�KHW�DXWRPDWLVFK��
LQVFKDNHOHQ�YDQ�GH�WUDQVIRUPDWRU��WRW�PD[���
���$�������9��PD[��VFKDNHOYHUPRJHQ�����N:�
�������&�±�����&�LQVWHOEDDU
��&RQWLQXH�EHODVWLQJ�YDQ�PD[LPDDO������:�PRJHOLMN�
��0RQWDJH�DDQ�GH�NRXGVWH�SODDWV�LQ�GH�VWDO
��%HVFKHUPLQJVJUDDG�,3����EHVFKHUPG�WHJHQ�VSDWZDWHU

%XLV�WKHUPRVWDDW� ������� ��[�[�� ������ �����
YRRU�PRQWDJH�DDQ�GH�ZDWHUOHLGLQJEXLV��YRRU�DXWRPDWLVFKH��
XLWVFKDNHOHQ�YDQ�GH�]HOIUHJXOHUHQGH�YHUZDUPLQJVNDEHO��
WRW�PD[�����$�������9��PD[��VFKDNHOEHODVWLQJ�����N:��
�����������&�LQVWHOEDDU�
��&RQWLQXH�EHODVWLQJ�YDQ������:DWW�PRJHOLMN�
��%HVFKHUPLQJVJUDDG�,3����EHVFKHUPG�WHJHQ�VSDWZDWHU

'LW�YHUZDUPLQJVNDEHO�NDQ�LQ�GH�OHQJWH�
ZLOOHNHXULJ�DDQJHSDVW�ZRUGHQ

'H]H�YHUZDUPLQJVNDEHO�PDJ�DEVROXXW�QLHW�
LQJHNRUW�ZRUGHQ%HVFKHUP�

ZDWHU��HQ�
HOHNWULVFKH�OHL�
GLQJHQ�WHJHQ��
DDQYUHWHQ�

7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:
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6QHOGULQNHU�PRGHO����� �������� ��[��[��� ������� ������
U�Y�V���DDQVOXLWLQJ�UHFKWV�ô�
ZDQG��RI�EXLVEHYHVWLJLQJ�
WRHYRHU�WRW����O���PLQ�ELM���EDU

'XEEHOH�YHQWLHO�VQHOGULQNHU�0RG������ �������� ��[��[��� ������� ������
U�Y�V���]LMDDQVOXLWLQJ�������
]RDOV�ERYHQ��PDDU���GULQNSODDWVHQ�
WRHYRHU�WRW����O�PLQ�ELM���EDU

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����

9HQWLHO�WURJ�GULQNEDN��0RG������ �������� ��[��[��� ������� ������
U�Y�V���PHW�ULQJOHLGLQJVDDQVOXLWLQJ�����
YDQ�RQGHUHQ��WRHYRHU�WRW����O���PLQ

��+RJH�ZDWHUWRHYRHU�WRW����O���PLQ��LGHDDO�YRRU�GLHUHQ�PHW�HHQ�KRJH�SUHVWDWLH
��/DJH�ZDWHUVWDQG�YRRU�RSWLPDOH�K\JLsQH�HQ�]HOIUHLQLJLQJ
��:HLQLJ�ZDWHUYHUEUXLN��JHHQ�OHHJJLHWHQ�QRGLJ

5�9�6��'ULQNEDN���LGHDDO�LQ�ORRSVWDOOHQ

([WUD�YHUZDUPLQJ�YRRU�PRGHO����� �������� � ������ �����
���9������:

([WUD�YHUZDUPLQJ�YRRU�0RG���������������� �������� � ������ �����
���9������:�
���VWXNV�ELM�PRG����������QRRG]DNHOLMN�

:DUPWH�YHQWLHO����9�����:� �������� � ������ �����

9RUVWEHVFKHUPHQGH�YHUZDUPLQJ�� ������� /� ����� ������ �����
PHW�WKHUPRVWDDWUHJHODDU�
�$$1�ELM����&��8,7�ELM�����&���
���9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� ������� /� ����� ������ �����
���9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� �������� /� ����� ������ �����
���9������:

'XEEHOH�NOHP�YRRU�EXL]HQ� �������� � ����� ����
��ó��WRW�������SDDU�

9HQWLHO�GLFKWLQJ�����VW��SDN�� ���������� � ����� ����

%HVFKHUPEHXJHO�YRRU�0RG���������� �������� � ������ �����

%HVFKHUPEHXJHO�YRRU�0RG���������� �������� � ������ �����

:DQGKRXGHU�����YRRU�7URJ� �������� � ������ �����
YRRU�0RG����������

%HVFKHUPEHXJHO�YRRU�0RG���������� �������� � ������ �����
ELM�PRQWDJH�PHW�ZDQGKRXGHU�����

1,(8:

5LQJOHLGLQJ�DDQVOXLWVHW������YRRU�0RG���������� �������� � ������ �����
9RRU�KHW�DDQVOXLWHQ�RS�HHQ�URQGSRPSV\VWHHP

1,(8:

.ULQJORRS�DDQVOXLWLQJVVHW����´�0RG��������� �������� � ������ �����
YRRU�DDQVOXLWLQJ�DDQ�HHQ�URQGSRPSV\VWHHP
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7URJGULQNEDN�0RG������ �������� ��[��[��� ������� ������
PHW�YORWWHUYHQWLHO�
U�Y�V���]LMDDQVOXLWLQJ�ô´��
ZDQG��RI�EXLVEHYHVWLJLQJ��
WRHYRHU�WRW����O���PLQ�ELM���EDU�
LQKRXG����O��JURWH�DIYRHU

'XEEHOH�WURJGULQNEDN�0RG������ �������� ��[��[��� ������� ������
PHW�YORWWHUYHQWLHO�
U�Y�V���]LMDDQVOXLWLQJHQ�ô´�
]RDOV�ERYHQ�PDDU���GULQNSODDWVHQ
WRHYRHU�WRW����O���PLQ�ELM���EDU�
LQKRXG����O��JURWH�DIYRHU

'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:

$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����

([WUD�YHUZDUPLQJ�YRRU�0RG���������������� �������� � ������ �����
���9������:�
���VWXNV�ELM�PRG����������QRRG]DNHOLMN�

+RJH�GUXN�YORWWHUYHQWLHO�0D[LIORZ� �������� � ������ �����
DDQVOXLWLQJ����

�
WRHYRHU�WRW���O���PLQ��ELM���EDU

:DUPWH�YHQWLHO����9�����:� �������� � ������ �����

9RUVWEHVFKHUPHQGH�YHUZDUPLQJ�� ������� /� ����� ������ �����
PHW�WKHUPRVWDDWUHJHODDU�
�$$1�ELM����&��8,7�ELM�����&���
���9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� ������� /� ����� ������ �����
���9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� �������� /� ����� ������ �����
���9������:

.ULQJORRS�DDQVOXLWLQJVVHW����´�0RG��������� �������� � ������ �����
YRRU�DDQVOXLWLQJ�DDQ�HHQ�URQGSRPSV\VWHHP

'XEEHOH�NOHP�YRRU�EXL]HQ� �������� � ����� ����
��ó��WRW�������SDDU�

9HQWLHO�GLFKWLQJ�����VW��SDN�� ���������� � ����� ����
$IYRHUJDUQLWXXU�U�Y�V���������GULQNEDNNHQ� �������� � ����� ����

%HVFKHUPEHXJHO�YRRU�0RG���������� �������� � ������ �����

%HVFKHUPEHXJHO�YRRU�0RG���������� �������� � ������ �����

:DQGKRXGHU�����YRRU�7URJ� �������� � ������ �����
YRRU�0RG����������

%HVFKHUPEHXJHO�YRRU�0RG���������� �������� � ������ �����
ELM�PRQWDJH�PHW�ZDQGKRXGHU�����

0RGHOOHQ�PHW�
DDQVOXLWLQJ�QDDU�

(1�����RS�
DDQYUDDJ�WH�
YHUNULMJHQ�

5LQJOHLGLQJ�DDQVOXLWVHW������YRRU�0RG���������� �������� � ������ �����
9RRU�KHW�DDQVOXLWHQ�RS�HHQ�URQGSRPSV\VWHHP
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&RPSDFW�7URJGULQNEDN�0RG������� �������� ��[��[��� ������� ������
U�Y�V���YORWWHUYHQWLHO�0D[LIORZ�
�����DDQVOXLWLQJ�UHFKWV�RI�OLQNV�PRJHOLMN�
ZDQG���RI�EXLVYHVWLJLQJ��DIYRHU����
WRHYRHU����O�PLQ�ELM���EDU��LQKRXG����O

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

9ORWWHUYHQWLHO�GULQNEDN�0RG��&OHDQREDF� ������� ��[��[��� ������� ������
ZDWHUWRHYRHU�WRW����O�PLQ�ELM���EDU�
DDQVOXLWLQJ�ò�

9HUZDUPEDUH�YORWWHUYHQWLHO�GULQNEDN� ������� ��[��[��� ������� ������
0RG��,VREDF�����:�
YHUZDUPLQJ����9ROW����[���:DWW
ZDWHUWRHYRHU�WRW����O��PLQ�ELM���EDU
DDQVOXLWLQJ�ò�

9HUZDUPEDUH�YORWWHUYHQWLHO�GULQNEDN� ������� ��[��[��� ������� ������
0RG��,VREDF�����:�
YHUZDUPLQJ����9ROW��[���:�
YRUVWYHLOLJ�WRW�FD������&

9HQWLHO�GLFKWLQJ�����VW��SDN�� �������� � ������ �����
$IYRHUVWRS�YRRU�7KHUPRODF�EDO�GULQNEDN� �������� � ������ �����

9ORWWHUYHQWLHO�FSO��,QFO��)ORWWHU�YRRU�KRJH�GUXN� �������/� � ������ �����
$DQVOXLWLQJ�������NOHXU�]ZDUW

.DQWHOLQULFKWLQJ�,VR�&OHDQREDF� ������� � ������� ������
:DQGPRQWDJH

/DJH�GUXN�YORWWHU� ������� � ������ �����
DDQVOXLWLQJ����

��NOHXU�EODXZ�
WRHYRHU����O���PLQ�ELM���EDU

'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

([WUD�YHUZDUPLQJ�YRRU�0RG������� �������� � ������ �����
���9�������:

:DUPWH�YHQWLHO����9�����:� �������� � ������ �����

9RUVWEHVFKHUPHQGH�YHUZDUPLQJ�� ������� /� ����� ������ �����
PHW�WKHUPRVWDDWUHJHODDU�
�$$1�ELM����&��8,7�ELM�����&���
���9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� ������� /� ����� ������ �����
���9������:

$IYRHU�DDQ�GH�
RQGHUNDQW

8LWODDW�DDQ�GH�YRRUNDQW

�$OOH�WHPSHUDWXXUZDDUGHQ�LQ�YHUEDQG�PHW�GH�YRUVWYHLOLJKHLG�KHEEHQ�EHWUHNNLQJ�RS�KHW�JHEUXLN�LQ�VWDOOHQ�]RQGHU�GLUHFWH�LQYORHGHQ�YDQ�ZHHU�HQ�ZLQG
$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����

1,(8:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� �������� /� ����� ������ �����
���9������:

.ULQJORRS�DDQVOXLWLQJVVHW����´�0RG��������� �������� � ������ �����
YRRU�DDQVOXLWLQJ�DDQ�HHQ�URQGSRPSV\VWHHP

'XEEHOH�NOHP�YRRU�EXL]HQ� �������� � ����� ����
��ó��WRW�������SDDU�

%HVFKHUPEHXJHO�YRRU�7URJ�FRPSDFW� �������� � ������ �����
0RG�����������

9HQWLHO�GLFKWLQJ�����VW��SDN�� ���������� � ����� ����
9ORWWHUYHQWLHO�FRPSOHHW� �������� � ������ �����
$IYRHUJDUQLWXXU�U�Y�V���������GULQNEDNNHQ� �������� � ����� ����
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'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

)XQFWLHV�HQ�YRRUGHOHQ�WURJ�PHW�VQHOOH�DIYRHU
���$DQVOXLWLQJ�UHFKWV�RI�OLQNV�PRJHOLMN�GRRU�KHW�YHUSODDWVHQ�YDQ�KHW�YHQWLHO
���6QHOOH�ZDWHUYRRU]LHQLQJ�YDQ�PD[LPDDO����O���P
���6QHOOH�HQ�JHPDNNHOLMNH�ZDWHURSQDPH�GRRU�JURWH�ZDWHURSSHUYODN�ձ
���(HQYRXGLJ�UHLQLJHQ�GRRU�FRQLVFKH��VFKXLQH�GULQNEDN�JHPDDNW�YDQ��
U�Y�V���PHW�JURWH�DIURQGLQJHQ��]RQGHU�XLWVWHNHQGH�KRHNHQ�HQ�UDQGHQ�ղ

���*HULQJ�ZDWHUYHUOLHV�GRRU�RQGLHSH�GULQNEDN��PLQGHU�GULMIPHVW��
ZDWHUEHVSDULQJ�SHU�NDQWHOEDUH�ZDWHUEDN�WRW��������O�SHU�MDDU�
�PHW�HHQ�UHLQLJLQJVLQWHUYDO�YDQ���GDJHQ��LQ�YHUJHOLMNLQJ�PHW�HHQ�
FRQYHQWLRQHOH��NDQWHOEDUH�ZDWHUEDN�PHW�����O�ZDWHULQKRXG

���9ORWWHUDIGHNNLQJ��WH�RSHQHQ�]RQGHU�JHUHHGVFKDS�ճ
��YRRU�ZDQG���HQ�ERGHPPRQWDJH�մ
��%HVFKHUPSODDW�YRRU�EHVFKHUPLQJ�YDQ�GH�YHUZDUPLQJ��RSWLRQHHO�
���9HUZDUPEDDU�GRRU�YHUVFKLOOHQGH�YHUZDUPLQJVSODWHQ�յ
�ELQQHQ�EXLWHQ���GRRUORRSEXLV�ն��YHQWLHOYHUZDUPLQJ�շ�HQ�
YRUVWEHVFKHUPHQGH�EHYHLOLJLQJ�
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'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� �������� /� ����� ������ �����
���9������:

9RUVW�EHVFKHUPEHZDNHU� �������� � ������ ������
7KHUPRVWDDWYHQWLHO�
LQFO��DIORRSVHW��YRRUNRPW�EHYULH]HQ�YDQ�GH�YORWWHU�GRRUGDW�
ELM�YULH]HQ�HHQ�JHULQJH�ZDWHUKRHYHHOKHLG�FRQWLQX�WHUXJORRSW��
WRHYRHU�FD����WRW���OLWHU�SHU�PLQXXW
DDQVOXLWLQJ�����

([WUD�YHUZDUPLQJ�0RG������� �������� � ������ �����
���9�������:
YRRU�WURJ�OHQJWH�����P

([WUD�YHUZDUPLQJ�0RG������� �������� � ������ ������
���9�������:
YRRU�WURJ�OHQJWH�����P

([WUD�YHUZDUPLQJ�0RG������� �������� � ������� ������
���9�������:
YRRU�WURJ�OHQJWH�����P

([WUD�YHUZDUPLQJ� �������� � ������ �����
YRRU�GLUHFWH�LQERXZ�LQ�GH�EDN����9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJ�� ������� /� ����� ������ �����
PHW�WKHUPRVWDDWUHJHODDU�
�$$1�ELM����&��8,7�ELM�����&���
���9������:

9RUVWEHVFKHUPHQGH�YHUZDUPLQJVNDEHO� ������� /� ����� ������ �����
���9������:

'RRUORRSEXLV� �������� � ������ ������
U�Y�V��
DDQVOXLWLQJ�ô´�YRRU�URQGSRPSV\VWHPHQ

9ORWWHUYHQWLHO�0DVWHUIORZ��0RG������ �������� � ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ���������� � ����� ����

3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ��������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP������O���������� ���[��[��� ������� ��������
YRRU�ERGHPPRQWDJH
0DVWHUIORZ�9ORWWHU
WRHYRHU����O��PLQ��ELM���EDU
�����DDQVOXLWLQJ

3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ��������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP�����O�� �������� ���[��[��� ������� ������
3ODWWH��NDQWHOEDUH�ZDWHUEDN�����FP������O���������� ���[��[��� ������� ��������
YRRU�ZDQGPRQWDJH
0DVWHUIORZ�YORWWHU�
WRHYRHU����/��PLQ��ELM���EDU�
�����DDQVOXLWLQJ

:DUPWH�YHQWLHO����9�����:� �������� � ������ �����

([WUD�YHUZDUPLQJ�0RG������� �������� � ������ �����
���9�������:
YRRU�WURJ�OHQJWH�����P

$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����
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)XQFWLHV�HQ�YRRUGHOHQ�WURJ�PHW�VQHOOH�DIYRHU
���6QHOOH�ZDWHUYRRU]LHQLQJ�YDQ�PD[LPDDO����O���P
���6QHOOH�HQ�JHPDNNHOLMNH�ZDWHURSQDPH�GRRU�JURWH�ZDWHURSSHUYODN�ձ
���*HULQJ�ZDWHUYHUOLHV�GRRU�GULQNEDN�PHW�DQWL�PRUVUDQG
���(HQYRXGLJ�UHLQLJHQ�GRRU�FRQLVFKH��VFKXLQH�GULQNEDN�JHPDDNW�YDQ�
U�Y�V��ղ

���9ORWWHUDIGHNNLQJ��WH�RSHQHQ�]RQGHU�JHUHHGVFKDS�ճ
���*URWH�ZDWHUXLWORRS�YRRU�VQHOOH�OHGLJLQJ��GH�DIYRHUVWRS�NDQ�ERYHQ�
KHW�ZDWHURSSHUYODNWH�ORVJHPDDNW�ZRUGHQ�մ

���$DQVOXLWLQJ�YRRU�DIYRHUEXLV��.*�%XLV�'1����
���2YHUORRSJDW�LQ�DIYRHUVWRS�YRRU�JHEUXLN�PHW�YRUVW�EHVFKHUPLQJ�
VHQVRU�յ

���:DQG��HQ�RI�SRRWPRQWDJH��SRWHQ�RSWLRQHHO��ն
���,QVWDOODWLH�YDQ�HHQ��GH�YORWWHUYHQWLHO�PRJHOLMN�շ��ODJH�GUXN�
YORWWHUYHQWLHO�YRRU�KHW�JHEUXLN�YDQ�YRRUYHUZDUPGH�ZDWHU�XLW�PHON�
NRHOLQJ�RI�HHQ��GH�0D[LIORZ�YHQWLHO�

���%HVFKHUPSODDW�YRRU�EHVFKHUPLQJ�YDQ�GH�YHUZDUPLQJ�
���9HUZDUPEDDU�GRRU�YHUVFKLOOHQGH�YHUZDUPLQJVSODWHQ�ո��ELQQHQ�
EXLWHQ���GRRUORRSEXLV�չ��YHQWLHOYHUZDUPLQJ�HQ�YRUVWEHVFKHUPHQGH�
EHYHLOLJLQJ�յ�6WRSKRXGHU�YRRU�HHQYRXGLJ�RSHQHQ�HQ�VOXLWHQ�YDQ�
GH�DIYRHU��WRHEHKRUHQ��պ

$IYRHU�DDQ�GH�RQGHUNDQW

'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

0RGHOOHQ�
PHW�DDQVOXLWLQJ�
QDDU�(1�����

RS�DDQYUDDJ�WH�
YHUNULMJHQ�
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7KHUPR�GULQNEDN�0RG������� �������� ����[����[���� ��������� ��������
GXEEHOZDQGLJH�HQ�YDQ�LQJHVFKXLPGH��
NXQVWVWRI�EHKXL]LQJ����GHOLJ��PHW��
���EHYHVWLJLQJVJDWHQ��FRQLVFKH�YROORSHQGH��
GULQNEDN�PHW�]LMGHOLQJVH�DIYRHURSHQLQJ��
YORWWHU�YHQWLHO�0D[LIORZ��WRHYRHU����O���PLQ�
ELM���EDU��EHYHLOLJLQJ�ELM�ZDWHU�QDYXOOLQJ�WRW��
�����&��PHW�YHUZDUPLQJ�WRW������&

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

$OOH WHPSHUDWXXUZDDUGHQ LQ YHUEDQG PHW GH YRUVWYHLOLJKHLG KHEEHQ EHWUHNNLQJ RS KHW JHEUXLN LQ VWDOOHQ ]RQGHU GLUHFWH LQYORHGHQ YDQ ZHHU HQ ZLQG
$�X�E� WUDIR H[WUD EHVWHOOHQ �EODG]LMGH %����

7KHUPR�GULQNEDN�0RG������� �������� ���[��[��� ������� ������
GXEEHOZDQGLJ�NXQVWVWRIWEDN��XLW�89�EHVWHQGLJ��
SRO\HWK\OHHQ�����YRXGLJ�ERGHPEHYHVWLJLQJ���
VFKXLQH��FRQLVFKH�ERGHP��JURRW�DIYRHURSHQLQJ���
EHVWDDQG�XLW�YORWWHUYHQWLHO�PRGHO������
0D[LIORZ��DDQVOXLWLQJ�ô´���
DIYRHUEXLV�'1������WRHYRHU�����O�PLQ��
ELM���EDU��LQKRXG������O

+RJH�GUXN�YORWWHUYHQWLHO�0D[LIORZ� ������� ������ �����
DDQVOXLWLQJ����

��
WRHYRHU�WRW���O���PLQ��ELM���EDU
/DJH�GUXN�YORWWHU� ������� ������ �����
DDQVOXLWLQJ����

��WRHYRHU�WRW���O���PLQ��ELM���EDU

([WUDYHUZDUPLQJ�YRRU�WKHUPR�GULQNEDN� ������� ������ �����
���9�������:�
YRUVWYHLOLJ�LQ�KHW�YHQWLHO�EHUHLN�WRW�����&

9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� �����
5XEEHU�VWRS�YRRU�7KHUPRTXHOO� ������� ������ �����

+RJH�GUXN�YORWWHUYHQWLHO�0D[LIORZ� ������� ������ �����
DDQVOXLWLQJ����

��
WRHYRHU�WRW���O���PLQ��ELM���EDU
/DJH�GUXN�YORWWHU� ������� ������ �����
DDQVOXLWLQJ����

��WRHYRHU�WRW���O���PLQ��ELM���EDU

$DQYXOOHQGH�YHUZDUPLQJ�7KHUPR�GULQNEDN� ������� ������ �����
YRRU�0RG�����������%�������:

.ULQJORRS�DDQVOXLWLQJVVHW��µ� ������� ������ �����
YRRU�0RG������

9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� �����
5XEEHU�VWRS�YRRU�7KHUPRTXHOO� ������� ������ �����

5LQJOHLGLQJ�DDQVOXLWVHW���� ������� ������ �����
YRRU�DDQVOXLWLQJ�RS�HHQ�URQGSRPS�V\VWHHP

9RUVWEHVFKHUPHQGH�EHYHLOLJLQJ�� ������� ������ �������
WKHUPRUVWDDWYHQWLHO�
LQFO��DIYRHUVHW��YRRUNRPW�EHYULH]HQ�YDQ�GH�YORWWHU�ELM�YRUVW���
GRRU�FRQWLQXH�WRHVWURPLQJ�YDQ�NOHLQH�ZDWHUKRHYHHOKHGHQ���
7RHYRHU�FD����WRW���O�PLQ�DDQVOXLWLQJ�ô´

.DQWHQ�ELMW�EHVFKHUPLQJ� ������� ������ ������
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7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:

'ULQNEDN�0XOWL����6� ������� ���[��[��� ������� ������
GXEEHOZDQGLJ�NXQVWVWRIGULQNEDN�
���YRXGLJ�ERGHPEHYHVWLJLQJ�
VQHODIYRHUVWRS�
LQKRXG�����/LWHU�
WRHYRHU����O�PLQ�ELM���EDU

'ULQNEDN�0XOWL����(/� ������� ���[��[��� ������� ������
]RDOV�GH�GULQNEDN�0RG��0XOWL�����6���
GDDUELM��
YHUZDUPLQJ�����9�����[����:�
YRUVWYHLOLJ�WRW�FD������&

$IEHHOGLQJ�
�YDQ�RQGHU�PHW�YHUZDUPLQJ

([WUDEDN�0XOWL�7ZLQ�6� ������� ���[��[��� ������� ������
LQKRXG�����/LWHU

'RRUORRSEXLV������XLW�U�Y�V��� ������ ������� �������
SDVVHQG�ELM�0XOWL�7ZLQ�6�YDQDI�PRGHO������
YRRU�GH�DDQVOXLWLQJ�DDQ�HHQ�URQGSRPSV\VWHHP���
PHW�UHWRXUORRSOHLGLQJ�XLW�U�Y�V���
HQ�LVROHULQJ

8LWEUHLGLQJ�YORWWHUYHQWLHOVHW� ������ ������ �����

.ULQJORRS�DDQVOXLWVHW������� ������ ������ ������
SDVVHQG�ELM�0XOWL�7ZLQ�6�YDQDI�PRGHO������
YRRU�GH�DDQVOXLWLQJ�DDQ�HHQ�URQGSRPSV\VWHHP���
EHVWDDQGH�XLW�UHWRXUORRSEXLV�XLW�U�Y�V���
HQ�LVROHULQJ

'ULQNEDN�0XOWL�7ZLQ�6� ������� ���[��[��� ������� ��������
PRGXODLU�GULQNV\VWHHP�
GXEEHOZDQGLJH�NXQVWVWRIGULQNEDN��
���YRXGLJH�ERGHPEHYHVWLJLQJ��VQHODIYRHUVWRS�
WRHYRHU����O���PLQ�ELM���EDU��LQKRXG�����O��
WZHH�KRJH�GUXN�YORWWHUYHQWLHOHQ

'ULQNEDN�0XOWL�7ZLQ�(/� ������� ���[��[��� ��������� ��������
]RDOV�ERYHQ��GDDUELM�PHW�
YHUZDUPLQJ�����9�����;����:�
YRUVWYHLOLJ�WRW�FD�������&

'ULQNEDNWHFKQLHN���WURJGULQNEDNNHQ

$OOH WHPSHUDWXXUZDDUGHQ LQ YHUEDQG PHW GH YRUVWYHLOLJKHLG KHEEHQ EHWUHNNLQJ RS KHW JHEUXLN LQ VWDOOHQ ]RQGHU GLUHFWH LQYORHGHQ YDQ ZHHU HQ ZLQG
$�X�E� WUDIR H[WUD EHVWHOOHQ �EODG]LMGH %����

$IWDSSOXJ�PHW�2�5LQJ� ������� ������ �����
9ORWWHUYHQWLHO�FSO��,QFO��)ORWWHU�YRRU�KRJH�GUXN� �������/ ������ �����
$DQVOXLWLQJ�������NOHXU�]ZDUW
9HQWLHO�GLFKWLQJ�����VW��SDN�� ������� ������ �����
$IGLFKWLQJ�YRRU�OHHJORRSVWRS�� ������� ����� �����
UHI�������������VW��SDN�

$IWDSSOXJ�PHW�2�5LQJ� ������� ������ �����
$IGLFKWLQJ�YRRU�OHHJORRSVWRS�� ������� ����� �����
UHI�������������VW��SDN�
5HVHUYH�9ORWWHUYHQWLHO� ������� ������ ������
�6HW�PHW�+'�HQ�/'�YHQWLHO��
9HQWLHO�GLFKWLQJ�����VW��SDN�� ������� ������ �����
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/HSHOYHQWLHOEDN�&RPSDFW�0RG���� ������� ��[��[��� ������ �����
*HsPDLOOHHUGH�JHJRWHQ�VFKDDO��
$DQVOXLWLQJ�ò´�ERYHQ�HQ�RQGHU��
JHVFKLNW�YRRU�URQGSRPSV\VWHPHQ

%HYHVWLJLQJVSODDW�YRRU�0RG��������� �������� ����� ����
YRRU���ò��WRW����EXL]HQ��]RQGHU�VFKURHYHQ�

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

9HQWLHO�FRPSOHHW�YRRU�OHSHOYHQWLHOEDN� ������ ����� ����
9HQWLHO�GLFKWLQJ�ELQQHQ�YRRU�OHSHOYHQWLHOEDN������� ����� ����

/HSHOYHQWLHOEDN�&RPSDFW�0RG���� ������� ���[����[���� ������ �����
JHSRHGHUFRDW�JHJRWHQ�VFKDDO��
DDQVOXLWLQJ������ERYHQ�HQ�RQGHU��
JHVFKLNW�YRRU�URQGSRPSV\VWHPHQ��
RSHQLQJ�DIVWDQG�FLUFD����PP��ERRUJDW����PP

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

'ULQNEDNWHFKQLHN���&RPSDFW�GULQNEDNNHQ
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%XLVYHQWLHOEDN�0RG��,GHDDO� �������� ��[��[��� ������ �����
JHsPDLOOHHUGH�JHJRWHQ�VFKDDO��
DDQVOXLWLQJ�ò��ERYHQ�HQ�RQGHU��
JHVFKLNW�YRRU�URQGSRPSV\VWHPHQ��
WRHYRHU�WRW���O���PLQ�ELM���EDU

5HVHUYH�YHQWLHO�FRPSOHHW� �������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
9HQWLHOYHHU�����VW��SDN�� ��������� ����� ����

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

%HYHVWLJLQJVEHXJHO� ������� ����� ����
YRRU����ò��WRW����EXL]HQ����VWXNV�EHVWHOOHQ�

%XLVYHQWLHO�GULQNEDN�0RG��,GHDDO�.� �������� ��[��[��� ������ �����
]RDOV�0RG��,GHDDO�GDQ�PHW�NXQVWVWRI�EHGHNWH��
JHJRWHQ�VFKDDO�

%XLVYHQWLHO�GULQNEDN�&RPSDFW�U�Y�V�� ������� ��[��[��� ������ �����
6FKDDO�HQ�KRXGHU�XLW�U�Y�V���
%XLVYHQWLHO��WRHYRHU����O���PLQ�ELM���EDU��
$DQVOXLWLQJ������ERYHQ

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

%HYHVWLJLQJVEHXJHO� �������� ����� ����
YRRU�SDOHQ�WRW����PP����VW�SDN�

9HQWLHORQGHUVWXN�PHW�YHHU� �������� ������ �����
5HSDUDWLH�VHW� �������� ����� ����

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

'ULQNEDNWHFKQLHN���&RPSDFW�GULQNEDNNHQ

5HSDUDWLH�VHW�YRRU�&RPSDFW�GULQNEDN� �������� ����� �����

9HQWLHO�FRPSOHHW�� �������� ������ �����

%XLVYHQWLHO�GULQNEDN�&RPSDFW� ������� ��[��[��� ������ ������
3$785$�PHUN�
NXQVWVWRI�VFKDDO��EXLVYHQWLHO��
DDQVOXLWLQJ�ô´�ERYHQ�HQ�RQGHU��
WRHYRHU����O�PLQ�ELM���EDU��
JHVFKLNW�YRRU�URQGSRPSV\VWHHP

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

%HYHVWLJLQJVEHXJHO� ������ ������ �����
YRRU�SDOHQ�WRW����PP����VW�SDN�

%HYHVWLJLQJVEHXJHO� ������ ������ �����
YRRU�SDOHQ�WRW����PP����VW�SDN�
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%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP� �H[FO��%7:� LQFO������%7:

$OOH�WHPSHUDWXXUZDDUGHQ�LQ�YHUEDQG�PHW�GH�YRUVWYHLOLJKHLG�KHEEHQ�EHWUHNNLQJ�RS�KHW�JHEUXLN�LQ�VWDOOHQ�]RQGHU�GLUHFWH�LQYORHGHQ�YDQ�ZHHU�HQ�ZLQG
$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����

'ULQNEDNWHFKQLHN���%XLVYHQWLHOEDNNHQ

%XLVYHQWLHOEDN�0RG����5�06������ �������� ��[��[��� ������ �����
PHW������0HVVLQJYHQWLHO��JURWH��JHsPDLOOHHUGH��
JLHWLM]HUHQ�VFKDDO��WUDSOR]H�ZDWHUUHJHOLQJ��
DDQVOXLWLQJ�ERYHQ�HQ�RQGHU��
JHVFKLNW�YRRU�URQGSRPSV\VWHPHQ��
WRHYRHU�WRW����O���PLQ�ELM���EDU

%XLVYHQWLHOEDN�0RG����5�9$������ �������� ��[��[��� ������ �����
PHW����³�U�Y�V��YHQWLHO�
YRRU�GH�UHVW�DOV�PRGHO���5�����

9HQWLHO�YHUZDUPLQJ����9�����:� ������� ������ �����
PHW�WKHUPRVWDDW�EHVWXULQJ�
�$$1�ELM����&��8,7�ELM�����&���NDEHO���P

9HQWLHO�RQGHUGHHO�PHVVLQJ�PHW�YHHU�� �������� ������ �����
9HQWLHO�RQGHUGHHO�U�Y�V��PHW�YHHU�� �������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
9HQWLHOYHHU�����VW��SDN�� ��������� ����� ����
6WHOVFKURHI�PHW�2�ULQJ� �������� ����� �����
���VW��SDN��

.ULQJORRS�DDQVOXLWLQJVVHW�õ��� ������� ������ �����
YRRU�DDQVOXLWLQJ�DDQ�URQGSRPSV\VWHHP

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���������� ������ �����

9HQWLHO�EHVFKHUPLQJ� ������� ����� ����
YRRU�0RG����5���3���3�����������������3

'XEEHOH�NOHP�YRRU�EXL]HQ� ������� ����� ����
��ó��WRW�������SDDU�

+RHNDDQVOXLWLQJ�YRRU�GULQNEDNNHQ� ������ ������ �����
0RG����3����5����������

1,(8:
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$IORRS�PHW�VWRS�LQ�
ERGHP

'ULQNEDNWHFKQLHN���%XLVYHQWLHOEDNNHQ

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

%XLVYHQWLHOEDN�� �������� ��[��[��� ������ ������
0RG�������06������
PHW����³�0HVVLQJYHQWLHO��JURWH�U�Y�V��VFKDDO��
DDQVOXLWLQJ�ERYHQ�HQ�RQGHU��
JHVFKLNW�YRRU�URQGSRPSV\VWHHP��
WRHYRHU����O���PLQ�ELM���EDU

%XLVYHQWLHOEDN�� �������� ��[��[��� ������ �������
0RG�������9$������
PHW����³�U�Y�V��YHQWLHO��
YRRU�GH�UHVW�DOV��0RG�����������

.ULQJORRS�DDQVOXLWLQJVVHW�õ��� ������� ������ �����
YRRU�DDQVOXLWLQJ�DDQ�URQGSRPSV\VWHHP

5LQJOHLGLQJ�DDQVOXLWVHW������� ������� ������ ������
YRRU�0RG�������
9RRU�KHW�DDQVOXLWHQ�RS�HHQ�URQGSRPSV\VWHHP

9HQWLHO�EHVFKHUPLQJ� ������� ����� ����
YRRU�0RG����5���3���3�����������������3

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

%HYHVWLJLQJVEHXJHO� ������� ����� ����
YRRU����ò��WRW����EXL]HQ����VWXNV�EHVWHOOHQ�

+RHNDDQVOXLWLQJ�YRRU�GULQNEDNNHQ� ������ ������ �����
0RG����3����5����������

%XLVYHQWLHOEDN�0RG�������3�06������ �������� ��[��[��� ������ �����
PHW����³�9HQWLHO�XLW�0HVVLQJ��JURWH�NXQVWVWRI��
VFKDDO��89�EHVWHQGLJ�3RO\HWK\OHHQ��
PHW�XLWORRS�LQ�ERGHP���
DDQVOXLWLQJ�ERYHQ�HQ�RQGHU��
JHVFKLNW�YRRU�URQGSRPSV\VWHHP��
WRHYRHU����O���PLQ�ELM���EDU

9HQWLHO�RQGHUGHHO�PHVVLQJ�PHW�YHHU�� �������� ������ ������ �
9HQWLHO�RQGHUGHHO�U�Y�V��PHW�YHHU�� �������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
9HQWLHOYHHU�����VW��SDN�� ��������� ����� ����

%XLVYHQWLHO�EDN�0RG������������� �������� ��[��[��� ������ ������
&RPSOHHW�XLW�URHVWYULMVWDDO��PHW�������
DDQVOXLWLQJ�ERYHQ�HQ�RQGHU���
YRRU�URQGSRPSV\VWHPHQ���
WRHYRHU�WRW����O���P�ELM���EDU

1,(8:
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'ULQNEDNWHFKQLHN���%XLVYHQWLHOEDNNHQ

'XEEHO�EXLVYHQWLHOEDN�)��� ������� ��[��[��� ������� �������
PHW�DQWLPRUVUDQG�
NXQVWVWRI�JHFRDWH�JHJRWHQ�VFKDDO�
DDQVOXLWLQJ�ô´�ERYHQ�HQ�RQGHUHQ��
UHVS��UHFKWV�HQ�OLQNV�
JHVFKLNW�YRRU�URQGSRPSV\VWHPHQ�
WRHYRHU����O���PLQ�ELM���EDU

.ULQJORRS�DDQVOXLWLQJVVHW�õ�� ������ ������ �����
YRRU�DDQVOXLWLQJ�DDQ�HHQ�ULQJOHLGLQJ

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�� ������ ������ ������
0RG����

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

'XEEHOH�NOHP�YRRU�EXL]HQ� ������� ����� ����
��ó��WRW�������SDDU�

'XEEHOH�EXLVYHQWLHOEDN�� �������� ��[��[��� ������� �������
0RG����5������
JURWH�JHsPDLOOHHUGH�JLHWLM]HUHQ�VFKDDO��
EXLVYHQWLHO�WUDSORRV�LQVWHOEDDU��
DDQVOXLWLQJ������ERYHQ�HQ�RQGHU���
JHVFKLNW�YRRU�URQGSRPSV\VWHPHQ��
WRHYRHU�WRW����O���PLQ�ELM���EDU

.ULQJORRS�DDQVOXLWLQJVVHW�õ��� ������� ������ �����
YRRU�DDQVOXLWLQJ�DDQ�HHQ�URQGSRPSYHUZDUPLQJ�V\VWHHP

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

%XLVYHQWLHO�FRPSOHHW�0HVVLQJ� ������� ������ �����
9HQWLHORQGHUGHHO�PHVVLQJ�)��� ������� ������ �����
9HQWLHO�GLFKWLQJ�YRRU�)RUVWDO����VW��SDN�� �������� � ������ �����
$IYRHUVWRS�����VW��SDN�� ������� ������ �����
9HQWLHOYHHU����VW��SDN�� ������� ������ �����

9HQWLHO�RQGHUGHHO�PHVVLQJ�PHW�YHHU�� �������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
9HQWLHOYHHU�����VW��SDN�� ��������� ����� ����
6WHOVFKURHI�PHW�2�ULQJ� �������� ����� �����
���VW��SDN��

1,(8:
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9ORWWHUYHQWLHOEDN�0RG������ �������� ��[��[��� ������ �����
JURWH��JHsPDLOOHHUGH�JHJRWHQ�VFKDDO��
DDQVOXLWLQJ�ò´�YDQ�UHFKWV�PD[����EDU��
LQKRXG���O��
WRHYRHU�WRW���O�PLQ�ELM���EDU

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

9ORWWHUYHQWLHO�FRPSOHHW� ������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����

9ORWWHUYHQWLHO�FRPSOHHW� ������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
$IYRHUGRS� ������� ����� ����
9ORWWHUYHQWLHO�FRPSOHHW�YRRU�ODJH�GUXN� ������� ������ �����

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

+RHN�VFKURHINRSSHOLQJ� ������� ����� ����
ò´�ELQQHQGUDDG�[�ò´�EXLWHQGUDDG��
YRRU�DDQVOXLWLQJ�YDQ�ERYHQ�RI�RQGHUHQ

+RHN�VFKURHINRSSHOLQJ� ������� ����� ����
ò´�ELQQHQGUDDG�[�ò´�EXLWHQGUDDG��
YRRU�DDQVOXLWLQJ�YDQ�ERYHQ�RI�RQGHUHQ

'UDDJUDLOV�YRRU�GULQNEDNNHQ� �������� ��[����[�� ������ �����
KRRJWH�YHUVWHOEDDU����FP���
��EHYHVWLJLQJVSXQWHQ��U�Y�V�

'UDDJUDLOV�YRRU�GULQNEDNNHQ� �������� ��[����[�� ������ �����
KRRJWH�YHUVWHOEDDU����FP���
��EHYHVWLJLQJVSXQWHQ��U�Y�V�

9ORWWHUYHQWLHOEDN�0RG�����3� ������� ������ �����
JURRW��UREXXVW�NXQVWVWRI�VFKDDO���
DDQVOXLWLQJ�ò��YDQ�UHFKWV�RI�OLQNV�
PD[����EDU��LQKRXG�����O�
WRHYRHU�WRW���O�PLQ��ELM���EDU

9ORWWHUYHQWLHOEDN�0RG�����3+� ������� ������� ������
LQJHERXZG�YHUZDUPLQJVHOHPHQW����9������:��
PHW�WKHUPRVWDDW�EHVWXULQJ�
�$$1�ELM���&��8,7�ELM����&���
YRRU�GH�UHVW�DOV�PRGHO����

9ORWWHUYHQWLHOEDN�0RG�����31� ������� ������ ������
/DJH�GUXN�YORWWHUYHQWLHO�
JURRW��UREXXVW�NXQVWVWRI�VFKDDO���
DDQVOXLWLQJ�ò´�YDQ�UHFKWV�RI�OLQNV���
WRHYRHU�����O�PLQ��ELM���EDU�
RI�����O�PLQ��ELM���EDU

9HUZDUPSODDW���:� ������� ������ ������
���9���YRRU�YRUVW�YULM�KRXGHQ�YDQ��
KHW�YHQWLHO�PHW�WKHUPRVWDDW�EHVWXULQJ�
�$$1�ELM���&��8,7�ELM����&�

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

'ULQNEDNWHFKQLHN���9ORWWHUYHQWLHOEDNNHQ

$OOH�WHPSHUDWXXUZDDUGHQ�LQ�YHUEDQG�PHW�GH�YRUVWYHLOLJKHLG�KHEEHQ�EHWUHNNLQJ�RS�KHW�JHEUXLN�LQ�VWDOOHQ�]RQGHU�GLUHFWH�LQYORHGHQ�YDQ�ZHHU�HQ�ZLQG
$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����
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9ORWWWHUYHQWLHOEDN�0RG��/DF���� ������� ��[��[��� ������ �����
NXQVWVWRI�VFKDDO�PHW�DIWDSSOXJJHQ���
WRHYRHU���O�PLQ�ELM���EDU��LQKRXG�����O���
DDQVOXLWLQJ�RQGHU�PHW������

%HVFKHUPEHXJHO� ������ ������ �����

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

9ORWWHUYHQWLHOEDN�0RG������ �������� ��[��[��� ������ �����
LGHDDO�YRRU�VFKDSHQ�HQ�JHLWHQ�
JHsPDLOOHHUGH�JHJRWHQ�VFKDDO�
DDQVOXLWLQJ�ò´�UHFKWV��PD[���EDU�
LQKRXG���O��WRHYRHU�WRW���O�PLQ�ELM���EDU

+RHN�VFKURHINRSSHOLQJ� ������� ����� ����
ò´�ELQQHQGUDDG�[�ò´�EXLWHQGUDDG��
YRRU�DDQVOXLWLQJ�YDQ�ERYHQ�RI�RQGHUHQ

'UDDJUDLOV�YRRU�GULQNEDNNHQ� �������� ��[����[�� ������ �����
KRRJWH�YHUVWHOEDDU����FP���
��EHYHVWLJLQJVSXQWHQ��U�Y�V�

'ULQNEDNWHFKQLHN���9ORWWHUYHQWLHOEDNNHQ

9ORWWHUYHQWLHO�FRPSOHHW� ������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����

9ORWWHUYHQWLHOEDN�0RG������ �������� ��[��[��� ������ �����
JURWH�VFKDDO�YDQ�DOXPLQLXP�PHW�NXQVWVWRI��
EHNOHHG��PHW�DIYRHUVWHNNHUV��YHUELQGLQJ������
UHFKWV�RI�OLQNV�LQKRXG�����O���
WRHYRHU��YDQ���O�PLQ�ELM���EDU

+RHN�VFKURHINRSSHOLQJ� ������� ����� ����
ò´�ELQQHQGUDDG�[�ò´�EXLWHQGUDDG��
YRRU�DDQVOXLWLQJ�YDQ�ERYHQ�RI�RQGHUHQ

9ORWWHUYHQWLHO�0RG������� ������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
$IYRHUGRS� ������� ����� ����
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,Q�GH�KRRJWHYHUVWHOEDDU�
GUDDJUDLO�YRRU�
GULQNEDNNHQ

3$785$�'ULQNEDNWHFKQLHN�
EHVFKHUPEHXJHO

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�EXLVEHYHVWLJLQJ�

'H�QLHXZH�3$785$�EHVFKHUPEHXJHOV�]LMQ�RQWZRUSHQ�
GDW�]H�YRRU�YHUVFKLOOHQGH�W\SH�GULQNEDNNHQ�HQ�
YHUVFKLOOHQGH�IDEULNDQWHQ�LQJH]HW�NXQQHQ�ZRUGHQ��
8�KHHIW�GH�NHX]H�XLW�HHQ�PRGHO�YRRU��ZDQG��HQ�
EXLVYHVWLJLQJ��RI�DOOHHQ��ZDQGEHYHVWLQJ���'H�VWDELHOH�
FRQVWUXFWLH�EHVWDDQGH�XLW�YHU]LQNWH�PDWHULDDO�]RUJW�YRRU�
HHQ�KRJH�YHLOLJKHLG�HQ�ODQJH�OHYHQVGXXU��

+DQGLJ�YRRU�GH�IRNNHU
���(HQYRXGLJ��VQHO�LQ�GH�KRRJWH�YHUVWHOEDDU�
���(HQYRXGLJH�PRQWDJH��PRQWDJH�PHW�WHJHQSODDW�RRN�
DDQ�SDOHQ�PRJHOLMN�

��7KHUPLVFK�YHU]LQNW�VWDDO��/D�%XYHWWH��RI�U�Y�V���6XHYLD�
���*HHQ�XLWVWHNHQGH�RQGHUGHOHQ�GDDUGRRU�JHHQ�
YHUZRQGLQJVJHYDDU

���$OOHHQ�YRRU�VFKDSHQ��JHLWHQ��NDOYHUHQ��1LHW�YRRU�
PRHGHUNRHLHQ�HQ�UXQGHUHQ�JHVFKLNW

(U�LV�DOOHHQ�HHQ�IOH[LEHOH�VODQJ�YRRU�KHW�DDQVOXLWHQ�
YDQ�GH�GULQNEDN�DDQ�XZ�ZDWHUOHLGLQJ�QRGLJ�

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�
EXLVEHYHVWLJLQJ�

%HVFKHUPEHXJHO�YRRU�
ZDQGEHYHVWLJLQJ�

ձ

ղ

ձ

������� !�/DF����)��$�
������� !��3$785$�0RG����������/DF����0RG��

��3��0RG������0RG������0RG�������
0RG�������0RG��,GHDO

������� !��3$785$�0RG��&RPSDFW��)RUVWDO��)����
)��$��0RG����5��0RG�����3��0RG��
�����0RG��������0RG������3

������� !�0RG����3��0RG����

�������  !��3$785$�0RG��&RPSDFW��0RG����3��
0RG����5��0RG����5��0RG������
0RG������0RG�������0RG�������
0RG�������0RG�������0RG��������
0RG��,GHDO��/DF����)RUVWDO��)����)��$

�������  !�/DF�����)��$

������

������

������

������

0RG���

0RG���

0RG���

0RG���

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�

������ ������

0RG��� 0RG���

'ULQNEDNWHFKQLHN���DFFHVVRLUHV
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'ULQNEDNWHFKQLHN���ZHLGHGULQNEDNNHQ

7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:

,Q�GH�ZLQWHU�]RQGHU�SUREOHPHQ�EXLWHQ�ZDWHU�WDSSHQ�
*HHQ�DIVOXLWHQ�YDQ�GH�EXLWHQ�ZDWHUOHLGLQJ�QRGLJ

9RUVWYHLOLJ�ZDWHUNUDDQ� ������� ��[��[������� ������� ������
KRRJZDDUGLJ�EHKXL]LQJGHOHQ��
XLW�YHUFKURRPG�VSXLWJLHW]LQN���
PHVVLQJ��UYV�HQ�NRSHUOHJHULQJ��
WRHYRHU�HQ�DIYRHU�WHONHQV��������
��VODQJDDQVOXLWLQJHQ�PRJHOLMN���
YHQWLHOPHFKDQLVPH�PHW�GXXU]DPH�HQ��
RQGHUKRXGVYULMH�NHUDPLHNVFKLMYHQ���
OHGLJLQJ�YDQ�GH�VWDQGEXLV�YLD�GUDLQDJH���
RQGHUKRXGVYULM�DIVOXLWHQ�LQ�GH�YRUVWYHLOLJH��
]RQH

$DQVOXLWVHW�YRRU�,%&�&RQWDLQHU� ������� ������ �����
DDQVOXLWLQJ�GULQNEDN����´�
EHVWDDW�XLW�UHGXFHHU�DGDSWHU��
VWXN�6��[�PP�RS������EXLWHQGUDDG�
���FP�JHSDQVHUGH�VODQJ������ELQQHQGUDDG���
5HFKW�YHUORRSVWXN�������
EXLWHQGUDDG�RS������ELQQHQGUDDG

%LM�DDQVOXLWLQJ�DDQ�HHQ�GULQNEDN�PHW������ELQQHQGUDDG�LV�HHQ�H[WUD�
EXLVQLSSHO�PHW������EXLWHQGUDDG�QRGLJ

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

9ORWWHUYHQWLHOEDN�0RG�����31� ������� ������ ������
/DJH�GUXN�YORWWHUYHQWLHO�
JURRW��UREXXVW�NXQVWVWRI�VFKDDO���
DDQVOXLWLQJ�ò´�YDQ�UHFKWV�RI�OLQNV���
WRHYRHU�����O�PLQ��ELM���EDU�
RI�����O�PLQ��ELM���EDU

$IVOXLWYHQWLHO�
LQ�FD�����FP�
GLHSWH

/HGLJLQJ�LQ�
JULQGEHG

9RUVWJUHQV

7RHYRHU�YLD�
���´�GUXNZD�
WHUOHLGLQJ

:LM�UDGHQ�X�
KLHUELM�GH�YRO�
JHQGH�GULQN�
EDNNHQ�DDQ�

%LQQHQGUDDG
����

%LQQHQGUDDG
����

%LQQHQGUDDG
��[��PP

EXLWHQGUDDG�
����
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%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

:HLGHSRPS���KHOGHU�ZDWHU�RS�GH�ZHLGH
'RRU�PHHUGHUH�NHUHQ�RS�GH�KHQGHO�WH�GUXNNHQ�SRPSHQ�GH�GLHUHQ�]HOI�ZDWHU�XLW�
GLHSWHV�WRW���P�LQ�GH�GULQNVFKDDO��'H�GLHUHQ�OHUHQ�GH�RPJDQJ�PHW�GH�GULQNEDN�KHHO�
VQHO��(HQ�SRPS�YHU]RUJW�FD���������UXQGHUHQ��%LM�KHW�PRGHO�PRHGHUNRH�SRPSW�GH�
NRH�KHW�ZDWHU�YRRU�KHW�NDOI��+HW�NOHLQH�GULQNEDNUHVHUYRLU�DDQ�GH�]LMNDQW�LV�VSHFLDDO�
JHPDDNW�YRRU�GH�EHN�YDQ�KHW�NDOI�WRW����PDDQGHQ�RXG��(U�YORHLW�DOWLMG�ZDWHU�XLW�
KHW�KRRIGUHVHUYRLU��GDW�DIJHPHWHQ�LV�YRRU�GH�EHN�YDQ�JURWH�UXQGHUHQ��LQ�GH�NOHLQH�
GULQNVFKDDO�

�'LHUHQ�SRPSHQ�]HOI�KHW�ZDWHU�WRW��P�GLHSWH���P�ORRGUHFKW� ���P�YODN�
�3RPSFDSDFLWHLW������OLWHU��VODJ
�=XLJNRUI�������PP���DDQVOXLWLQJ��´

=HHU�OLFKW�
ORSHQG�

'ULQNEDNWHFKQLHN���ZHLGHGULQNEDNNHQ

0HPEUDDQ�ZHLGHSRPS��$TXDPDW�,,� ������� ��[��[��� ������� ������
LQFOXVLHI�VODQJDDQVOXLWVWHXQ���

0HPEUDDQ�ZHLGHSRPS�$TXDPDW�,,�0.� ������� ��[��[��� ������� ������
PRG��PRHGHUNRH��
LQFOXVLHI�VODQJDDQVOXLWVWHXQ���
�GH�NRH�SRPSW�KHW�ZDWHU�YRRU�KHW�NDOI�

0HPEUDDQ�YRRU�ZHLGHSRPS� �������� � ������ �����
9HQWLHO�YRRU�ZHLGHSRPS����VW��SDN�� �������� � ������ �����

6SLUDDO�]XLJVODQJ� ������� � ����� ����
%LQQHQGLDPHWHU����PP�
�SHU�0HWHU�

=XLJNRUI�PHW�WHUXJVODJNOHS� ������� � ������ �����
8��6ODQJDDQVOXLW�VWXN���
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$OXPLQLXP�DDQERXZ�GULQNEDN�&RPSDFW� ������� ��[��[��� ������ �����
YRRU�ZDWHUYDWHQ��PHW�IOHQVGLFKWLQJ

9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
9HQWLHOYHHU����VW��SDN�� �������� ����� ����

9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������� ����� ����
9HQWLHO�FRPSOHHW�YRRU�0RG�����3� ������� ������ �����
2�5LQJ���[�� ������� ����� ����

$DQERXZ�GULQNEDN�PRGHO���� ������� ��[��[��� ������ �����
YRRU�ZDWHUYDWHQ��VSHFLDDO�DOXPLQLXP�JLHWZHUN���
JURWH�ZDWHUGRRUVWURPLQJ�WRW�DDQ���O�PLQ��
PHW�IOHQVGLFKWLQJ

$DQERXZ�GULQNEDN�PRGHO����3� �������� ��[��[��� ������ �����
YRRU�ZDWHUYDWHQ��NXQVWVWRI��
PHW�IOHQVGLFKWLQJ

5HVHUYH�GLFKWLQJ�YRRU�DDQERXZIOHQV� ������� ����� ����
SDVVHQG�ELM�0RG�����������HQ�FRPSDFW

5HVHUYH�GLFKWLQJ�YRRU�DDQERXZIOHQV� ������� ����� ����
SDVVHQG�ELM�0RG�����������HQ�FRPSDFW

5HVHUYH�GLFKWLQJ�YRRU�DDQERXZIOHQV� ������� ����� ����
SDVVHQG�ELM�0RG�����������HQ�FRPSDFW

%HVFKHUPEHXJHO�YRRU�ZDQG��HQ�� ������ ������ ������
EXLVEHYHVWLJLQJ�0RG����

%HVFKHUPEHXJHO�YRRU�ZDQGEHYHVWLJLQJ�0RG���� ������ ������ �����

5HVHUYH�YHQWLHO�YRRU�$OX�ZHLGHGULQNEDNNHQ� ������� ������ �����
PHW�GLFKWLQJ�HQ���VFKURHYHQ

'ULQNEDNWHFKQLHN���ZHLGHGULQNEDNNHQ

%HVFKULMYLQJ� 7\SH� 5HI�� 0DWHQ� 3ULMV�(852
/�[�%�[�+��FP�� H[FO��%7:� LQFO������%7:

,QERXZ�YORWWHUYHQWLHO�KRJH�GUXN� ������� ��[��[��� ������ �����
U�Y�V��EHKXL]LQJ��NXQVWVWRI�YHQWLHO���
LQVWHOEDDU��DEVROXXW�URHVWYULM���
DDQVOXLWLQJ����´��WRHYRHU�����O�PLQ�ELM���EDU

,QERXZ�YORWWHUYHQWLHO�ODJHGUXN� ������� ��[��[��� ������ �����
�����EDU������O��PLQ��ELM�����EDU�

,QERXZ�YORWWHUYHQWLHO�PRGHO�/DFDEDF���� ������� ��[��[��� ������ �����
U�Y�V��RPKXOVLQJ��NXQVWVWRI�YHQWLHO���
LQVWHOEDDU��YHUELQGLQJ���������
WRHYRHU�WRW����O�PLQ�ELM���EDU

5HVHUYH�YHQWLHO�FRPSOHHW� ������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ������� ������ �����

5HVHUYH�YHQWLHO�FRPSOHHW� ������� ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ������� ������ �����

5HVHUYH�YHQWLHO�FRPSOHHW� ������ ������ �����
9HQWLHO�GLFKWLQJ�����VW��SDN�� ������� ������ �����
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7\SH� 5HI�� 0DWHQ� 3ULMV�(852� %HVFKULMYLQJ
/�[�%�[�+��FP� H[FO��%7:� LQFO������%7:

'ULQNEDNWHFKQLHN���ZHLGHGULQNEDNNHQ

$DQERXZ�GXEEHOH�GULQNEDN�0RG��)7��� �������� ��[��[��� ������� �������
YRRU�ZHLGHGULQNEDN�����OLWHU��YLHUNDQW�
PHW�ODJH�GUXN�YORWWHUYHQWLHO�
�WRW���EDU��
DDQVOXLWLQJ������
9ORWWHUYHQWLHO�DIVOXLWEDDU��
PHW�IOHQVGLFKWLQJ

9ORWWHUYHQWLHO�FRPSOHHW� �������������� ������ �����
ODJHGUXN
9HQWLHO�GLFKWLQJ�����VW��SDN�� ��������������� ����� ����
$IYRHUJDUQLWXXU�FRPSOHHW� ������������� ������ �����

'XEEHOH�DDQERXZGULQNEDN� ������� ��[��[��� ������� �������
0RG��%LJODF����7�
LQKRXG����OLWHU��ODJHGUXN�YORWWHUYHQWLHO

*URWH�ZD�
WHUVWURRP

��0HW�DDQERXZIOHQV�YRRU�ILEHUJODV�HQ�VWDOHQ�ZHLGHYDWHQ
��*HSURGXFHHUG�XLW�SRO\HWK\OHHQ

5HVHUYH�9ORWWHUYHQWLHO� ������� ������ ������
�6HW�PHW�+'�HQ�/'�YHQWLHO��
9HQWLHO�GLFKWLQJ�����VW��SDN�� ������� ������ �����
$IYRHUVWRS�����VW��SDN�� ������� ������ �����

:HLGHGULQNEDN�0RG��3UHEDF�� ������� ���[��[��� ������� �������
���OLWHU�
LQFO��KRJH�GUXN�YORWWHUYHQWLHO�
DDQVOXLWLQJ��������
7RHYRHU���O�PLQ�ELM���EDU

9ORWWHUYHQWLHO�� ������� ������ ������
9ORWWHUYHQWLHO�FSO��YRRU�ODJH�GUXN� ������� ������ ������
YRRU�0RG��:7���1�
DDQVOXLWLQJ������
$IYRHUJDUQLWXXU�U�Y�V���������GULQNEDNNHQ� ������� ����� ����

6WDO��HQ�ZHLGHGULQNEDN�0RG��:7��� ������� ������� �������
���OLWHU��YLHUNDQW�
LQFO��KRJH�GUXN�YORWWHUYHQWLHO�
DDQVOXLWLQJ������UHFKWV�RI�OLQNV��
7RHYRHU����O�PLQ�ELM���EDU

6WDO��HQ�ZHLGHGULQNEDN�0RG��:7���1� �������� ��[��[���� ������� �������
���OLWHU��YLHUNDQW�
LQFO��ODJH�GUXN�YORWWHUYHQWLHO�
DDQVOXLWLQJ������UHFKWV�RI�OLQNV�

%HVFKHUPEHXJHO�YRRU�GULQNEDN�0RGHO�:7��� ������� ������ �����

1,(8:9ORWWHUYHQWLHO�FRPSOHHW� ������� ������ �����
$IYRHUVWRS�����VW��SDN�� ������� ������ �����

'ULQNEDN�0RG�������U�Y�V�� ������� ������� ������
YRRU�JHLWHQ�HQ�VFKDSHQ��/HQJWH������P��
WRHYRHU���O���PLQ�ELM���EDU

([WUDYHUZDUPLQJ�YRRU�0RG������� �������� ���9�������:� ������ �����

9ORWWHUYHQWLHO�FRPSOHHW� ������� ������ ������
9ORWWHUYHQWLHO�FRPSOHHW�YRRU�ODJH�GUXN� ������� ������ �����

1,(8:

$OOH�WHPSHUDWXXUZDDUGHQ�LQ�YHUEDQG�PHW�GH�YRUVWYHLOLJKHLG�KHEEHQ�EHWUHNNLQJ�RS�KHW�JHEUXLN�LQ�VWDOOHQ�]RQGHU�GLUHFWH�LQYORHGHQ�YDQ�ZHHU�HQ�ZLQG
$�X�E��WUDIR�H[WUD�EHVWHOOHQ��EODG]LMGH�%����



%���

'ULQNEDNWHFKQLHN���ZHLGHGULQNEDNNHQ

+RJH�GUXN�YHQWLHO� ������ ������ �����
�]ZDUW��PHW�YORWWHU��WRHYRHU����O�PLQ��
ELM���EDU��ZDWHUGUXN�������EDU�

/DJH�GUXN�YHQWLHO� ������ ������ �����
�EODXZ��PHW�YORWWHU�
�ZDWHUGUXN�������EDU�

:HLGHGULQNEDN�0RG��3UHEDF��� ������� ���[��[��� ������� �������
����OLWHU��KRHNLJ�
DDQVOXLWLQJ�ò��
YORWWHUYHQWLHO�H[WUD�EHVWHOOHQ

:HLGHGULQNEDN�0RG��3UHEDF��� ������� ���[���[��� ������� �������
����OLWHU��RYDDO�
YORWWHUYHQWLHO�H[WUD�EHVWHOOHQ

:HLGHGULQNEDN�0RG��3UHEDF��� ������� ���[���[��� ������� �������
����OLWHU��RYDDO�
YORWWHUYHQWLHO�H[WUD�EHVWHOOHQ

:HLGHGULQNEDN�0RG��3UHEDF��� ������� �������+ ��� ������� �������
�����OLWHU��URQG�
YORWWHUYHQWLHO�H[WUD�EHVWHOOHQ

9HQWLHO�GLFKWLQJ�����VW��SDN�� ������� ������ ������
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