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6\VWHP\� Z\]ZDODQLD� �W]Z�� WU\JHU\�� Z� HNVSHU\PHQWDFK� Z\VRNLHM� HQHUJLL� VSHâQLDM � QLH�

]PLHUQLH�LVWRWQ �IXQNFM ��VSR UyG�G]LHVL WHN�PLOLRQyZ�]GHU]H �QD�VHNXQG �Z\ELHUDM �WH��NWyUH�V

ZD QH� ]� IL]\F]QHJR� SXQNWX� ZLG]HQLD� GDM F� V\JQDâ� GR� V\VWHPX� DNZL]\FML� GDQ\FK�� E\� QDVW SLâR

]DFKRZDQLH�SU]\SDGNX�GR�Sy QLHMV]HM� DQDOL]\��%â G\�Z� LFK�G]LDâDQLX�Z\VWDZLDM �QD� U\]\NR�SR�

ZRG]HQLH�HNVSHU\PHQWX�� VWZDU]DM F�QLHEH]SLHF]H VWZR�]HEUDQLD�QLHDGHNZDWQ\FK�GDQ\FK� OXE�Z

RJyOH� XQLHPR OLZLHQLD� ]ELHUDQLD� GDQ\FK��=� WHJR� SRZRGX�QDOH \� SRâR \ý� V]F]HJyOQ\� QDFLVN� QD

GRNâDGQH� WHVWRZDQLH� W\FK� V\VWHPyZ�RUD]� NRQWURO � LFK� VSUDZQHJR� IXQNFMRQRZDQLD�� F]HPX� SR�

ZL FRQD�MHVW�WD�SUDFD��6SRVWU]H HQLD�WX�]DZDUWH�V �RZRFHP�NLONXOHWQLHM�SUDF\�DXWRUD�SU]\�WHVWR�

ZDQLX�SURWRW\SyZ�SURMHNWRZDQHJR� WU\JHUD�53&�GOD�GHWHNWRUD�&06�SU]\�DNFHOHUDWRU]H�/+&�Z

&(51�� MDN� UyZQLH � SU]\� SLVDQLX� RSURJUDPRZDQLD� GOD� NRPSRQHQWX� 9(72�:$//� GHWHNWRUD

=(86�SU]\�DNFHOHUDWRU]H�+(5$��$XWRU�MHVW�ZVSyâWZyUF �RSURJUDPRZDQLD�RSLVDQHJR�Z�GRGDW�

NDFK�GR�WHM�SUDF\�

'HWHNWRU�&06�>��@�SRMDZLD�VL �Z�SUDF\� MDNR�SU]\NâDG�GHWHNWRUD�E G FHJR�Z� ID]LH�SUR�

MHNWRZDQLD�� :]PLDQNL� GRW\F] FH� GHWHNWRUD� =(86� REUD]XM � SHZQH� VWZLHUG]HQLD� QD� SRGVWDZLH

VSUDZQLH�G]LDâDM FHJR�MX �GHWHNWRUD�

'HWHNWRU�&06� �5\VXQHN� ��� ]RVWDâ� ]DSURMHNWRZDQ\�Z� WDNL� VSRVyE�� DE\� ]RSW\PDOL]RZDý

GHWHNFM �PLRQyZ��:�W\P�FHOX��SR�UR]ZD HQLX�ZLHOX�NRQILJXUDFML�SROD�PDJQHW\F]QHJR��]H�Z]JO �

GX�QD�Z\PyJ�]ZDUWHM�EXGRZ\��]GHF\GRZDQR�VL �QD�X \FLH�VROHQRLGX���SROH�PDJQHW\F]QH�SU]H]H

Z\WZDU]DQH� MHVW�QDMVLOQLHMV]H��'âXJL�����PHWURZ\�QDGSU]HZRG] F\�VROHQRLG�R�SURPLHQLX�Z\QR�

V] F\P���PHWU\��Z\WZDU]DM F\�SROH�R�LQGXNFML�GR���7��SRZLQLHQ�]DJZDUDQWRZDý�GREU �UR]G]LHO�

F]R ý�S GRZ �GOD�PLRQyZ�R�Z\VRNLFK�S GDFK�����7H9��

0LRQRZD�F] ý�GHWHNWRUD�&06�REHMPXMH�REV]DU�GR�_ _ ����RGSRZLDGDM F\�N WRP�ELH�

JXQRZ\P�]�]DNUHVX�RG�����GR�������VWRSQL��7DN�GX \�REV]DU�DNFHSWDFML�SRWU]HEQ\�MHVW�P�LQ��]H

Z]JO GX�QD�SU]HZLG\ZDQH�UR]SDG\�OHNNLFK�F] VWHN�+LJJVD�QD�F]WHU\�PLRQ\��+�==� � � � �

���:�FHOX�]DSHZQLHQLD�SUHF\]\MQHJR�SRPLDUX�S GX�PLRQyZ�RG�NLONX�*H9�GR�NLONX�7H9�GHWHNWRU

VNâDGD� VL � ]� V\VWHPX�F]WHUHFK�NRQFHQWU\F]Q\FK�SRZLHU]FKQL�]DZLHUDM F\FK� VWDFMH�PLRQRZH�SR�

SU]HG]LHODQ\FK�Sâ\WDPL�]� HOD]D��NWyUH�VSHâQLDM �]DUyZQR�URO �DEVRUEHQWD�MDN�L�]DP\NDM �VWUXPLH

SROD�PDJQHW\F]QHJR��6WDFMH�PLRQRZH�XPLHV]F]RQH�V �Z�EHF]FH�L�HQGFDSLH�GHWHNWRUD��.D GD�]H

VWDFML�Z�EHF]FH�VNâDGD�VL �]�PRGXâX�NRPyU�GU\IRZ\FK��'7���GDM �RQH�SUHF\]\MQ\�SRPLDU�SR]\FML

SU]HM FLD�PLRQX������� P��SU]\�VSRG]LHZDQHM�WDP�PDâHM�F] VWR FL�������+]�FP����:�HQGFDSLH

]H�Z]JO GX�QD�ZL NV]H� F] VWR FL� RUD]�QLHVWDâH�SROH�PDJQHW\F]QH� ]RVWDQ � ]DVWRVRZDQH�NRPRU\
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&6&��DQJ��&DWKRGH�6WULS�&KDPEHU���3RQDGWR�ZV]\VWNLH�VWDFMH�SRVLDGDM �SU]\QDMPQLHM�SR� MHGQHM

SRZLHU]FKQL�NRPyU�53&��DQJ��5HVLVWLYH�3ODWH�&KDPEHU��>�����@���NWyUH�FR�SUDZGD�PDM �PQLHMV]

UR]G]LHOF]R ý�SU]HVWU]HQQ ��DOH�GX R� OHSV] � UR]G]LHOF]R ý�F]DVRZ �QL �NRPRU\�'7� L�&6&��3R�

]ZRO �RQH�QD�MHGQR]QDF]Q �LGHQW\ILNDFM �SU]HFL FLD��]�NWyUHJR�SRFKRG] �]DUHMHVWURZDQH�PLRQ\�

5\VXQHN�����'HWHNWRU�&06

7U\JHU�PLRQRZ\�SRZLQLHQ�Z�NUyWNLP�F]DVLH��RNRâR�WU]HFK�PLNURVHNXQG��XPLHý�LGHQW\IL�

NRZDý�PLRQ\��PLHU]\ý�LFK�S G�SRSU]HF]Q\��RUD]�SU]\SLVDý�SU]HFL FLH��]�NWyUHJR�RQH�SRFKRG] �

á F]\�RQ�LQIRUPDFMH�SRFKRG] FH�RG�WU\JHUD�NRPyU�'7��&6&��RUD]�WU\JHUD�53&�L�SU]HND]XMH�GR

WU\JHUD�SLHUZV]HJR�VWRSQLD��7U\JHU����VWRSQLD�PXVL�]UHGXNRZDý�OLF]E �]GDU]H �]�����QD�VHNXQG

GR�F] VWR FL�����N+]��F]\QQLN�������2GSRZLHG �WU\JHUD����VWRSQLD�PXVL�QDVW SRZDý�QDMSy QLHM��

V�RG�]DM FLD�]GDU]HQLD�

:�EXGRZ �WU\JHUD����VWRSQLD�]DDQJD RZDQ\FK�MHVW�ZLHOH�JUXS�]�SD VWZ�E G F\FK�F]âRQ�

NDPL�NRODERUDFML�&06��:�V]F]HJyOQR FL�JUXSD�&06�]�8QLZHUV\WHWX�:DUV]DZVNLHJR�RUD]�,QVW\�

WXWX�3UREOHPyZ�- GURZ\FK�LP��$QGU]HMD�6RâWDQD�RGSRZLHG]LDOQD�MHVW�]D�SURMHNW�WU\JHUD�PLRQR�

ZHJR�53&�

&HOHP�GHWHNWRUD�=(86��5\VXQHN����MHVW�SUHF\]\MQ\�SRPLDU�HQHUJLL��NLHUXQNyZ�RUD]�QDWX�

U\�SRMHG\QF]\FK�F] VWHN�RUD]�MHWyZ�SRZVWDâ\FK�Z�RGG]LDâ\ZDQLDFK�HOHNWURQ�SURWRQ��.RPSRQHQW

9(72:$//�VWDQRZL�HOHPHQW�WU\JHUD�SLHUZV]HJR�VWRSQLD��=EXGRZDQ\�MHVW�]�GZyFK�SRZLHU]FK�
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QL� OLF]QLNyZ� VF\QW\ODF\MQ\FK� XPLHMVFRZLRQ\FK� SU]\� Z\ORFLH� ZL ]NL� SURWRQRZHM�� NWyU\FK� ]DGD�

QLHP�MHVW�Z\NU\FLH�F] VWHN�SRFKRG] F\FK�]�KDOR�ZL ]NL�SURWRQRZHM�

5\VXQHN����'HWHNWRU�=(86

-H HOL�Z�RGSRZLHGQLP�F]DVLH�SU]HG�]GHU]HQLHP�GHWHNWRU�9(72:$//�UHMHVWUXMH�F] VWNL�

NWyUH�QLH�PRJ �SRFKRG]Lý�]�SRSU]HGQLHJR�]GHU]HQLD��SU]\SDGHN�WDNL�MHVW�RGU]XFDQ\�



6\VWHPRZH�SRGHM FLH�GR�WHVWRZDQLD�HOHNWURQLNL�Z\]ZDODQLD�Z�HNVSHU\PHQWDFK�Z\VRNLHM�HQHUJLL 6WURQD��

,,�� &KDUDNWHU\VW\ND� URGRZLVND�HOHNWURQLF]QHJR

3RGVWDZRZ �FHFK � URGRZLVND�HOHNWURQLF]QHJR�V\VWHPyZ�Z\]ZDODQLD�MHVW�LFK�RJURP�

QH�]Uy QLFRZDQLH��7HVWRZDQLH�W\FK�V\VWHPyZ�SRZLQQR�REHMPRZDý�GZLH�ID]\��ID] �SURMHNWR�

ZDQLD�W\FK�V\VWHPyZ�RUD]�ID] �GRFHORZ �

$�� )D]D�SURMHNWRZDQLD

:� ID]LH� SURMHNWRZDQLD� QLH� SRVLDGDP\� MHV]F]H� SHâQHJR�� VNRQNUHW\]RZDQHJR�� VWDELOQHJR

V\VWHPX��%XGRZDQH�V �QDWRPLDVW�SURWRW\S\�SHZQ\FK�MHJR�HOHPHQWyZ��EDUG]R�F] VWR�QLH�G]LDâD�

M FH� SRSUDZQLH� L� F] VWR� PRG\ILNRZDQH�� 6NâDGDM � VL � RQH� ]D]Z\F]DM� ]� PDNV\PDOQLH� NLONX� Sâ\W

HOHNWURQLF]Q\FK��1LH� GD� VL � ]DZF]DVX� GRNâDGQLH� SU]HZLG]LHý�� MDN� Z\JO GDý� E G � SU]\V]âH� HOH�

PHQW\�²�]DOH \�WR�RG�UR]ZRMX�SURMHNWX�

3U]\NâDGHP�QLHFK� E G]LH� VWDQRZLVNR� WHVWRZH� GR� EDGDQLD� WU\JHUD�PLRQRZHJR� 53&� GOD

GHWHNWRUD�&06� >�����@��6NâDGD� VL �RQR�]�NDVHW\�90(�SRâ F]RQHM� ]D�SRPRF � LQWHUIHMVX�%LW�� ]H

VWDFM �URERF] �6XQ�L�XU] G]H �WRZDU]\V] F\FK��MDN�RVF\ORVNRS�F\IURZ\��DQDOL]DWRU�VWDQyZ�ORJLF]�

Q\FK��JHQHUDWRU� LPSXOVyZ� LWS��1D� W\P�VWDQRZLVNX� WHVWRZDQ\FK�E\âR�NLOND�SURWRW\SyZ�HOHPHQ�

WyZ� SU]\V]âHJR� V\VWHPX� WU\JHUD� MDN� QS�� V\QFKURQL]DWRU�� SURFHVRU� 3$&� �3DWWHUQ� &RPSDUDWRU�

]UHDOL]RZDQ\�Z�XNâDGDFK�$OWHUD��VRUWHU��V\VWHP�RGF]\WX��(OHPHQW\�WH�VWDQRZLâR�SDU �Sâ\W�90(�

Sâ\W\�ZHM FLRZH��Sâ\WD�V\QFKURQL]DWRUD��Sâ\WD� WU\JHUD��Sâ\W\�RGF]\WX�RUD]�Sâ\WD�NRQWUROQD��3RG�

F]DV�SUDF\�SURWRW\SyZ�RND]DâR�VL �� H�Z�FHOX�GRNâDGQLHMV]HM�DQDOL]\�QLHNWyUH�]�HOHPHQWyZ�PXVLD�

â\�]RVWDý�]PRG\ILNRZDQH��'RGDQR�GRGDWNRZR�PR OLZR ý�RGF]\WX�NRGyZ�JHQHURZDQ\FK�SU]H]

SURFHVRU\�3$&�SU]HG�ZHM FLHP�QD�XNâDG�VRUWXM F\��RUD]�PR OLZR ý�X \FLD�V\QFKURQL]DWRUD�MDNR

XNâDGX� V\PXOXM FHJR� SUDZG]LZH� LPSXOV\� ]� NRPyU�� 2F]\ZL FLH� ]PLDQ\� WH� SRFL JQ â\� ]D� VRE

V]HUHJ�PRG\ILNDFML�LVWQLHM FHJR�RSURJUDPRZDQLD��3UDFH�WH�RSLVDQH�V �V]HU]HM�Z�'RGDWNX�$�

%�� )D]D�GRFHORZD

(OHNWURQLND�Z�ID]LH�GRFHORZHM�PD�]XSHâQLH�LQQ\�FKDUDNWHU�QL �Z�ID]LH�SURMHNWRZDQLD��1LH

SRGOHJD�MX �RQD�WDN�F] VW\P�PRG\ILNDFMRP��6WDQRZL�RQD�ROEU]\PL��V]\ENL��ZLHORNDQDâRZ\��SRWR�

NRZ\�V\VWHP�]EXGRZDQ\�]�ZLHOX�HOHPHQWyZ��SU]\�F]\P�F] ý�]�QLFK� MHVW�GR�VLHELH�EDUG]R�SR�

GREQ\FK�� &] ý� XU] G]H � MHVW� UR]PLHV]F]RQD� QD� GHWHNWRU]H�� JG]LH� QLH�PD� GR� QLFK� IL]\F]QHJR

GRVW SX�

6\VWHP�WU\JHUD�PLRQRZHJR�53&�>�����@�VNâDGDý�VL �E G]LH�]�V]HUHJX�XNâDGyZ�XPLHV]F]R�

Q\FK�EH]SR UHGQLR�QD�NRPRUDFK�53&�UHDOL]XM F\FK�F]\WDQLH�DQDORJRZ\FK�V\JQDâyZ�]�NRPyU� L

NRQZHUVM �QD� V\JQDâ\�F\IURZH� �XNâDG\�)(&�� DQJ��)URQW�(QG�&KLS��� V\QFKURQL]DFM �� NRPSUHVM
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F]HQLX� SRPLDURZ\P� �NLONDG]LHVL W� NDVHW� 90(��� NWyUHM� ]DGDQLHP� MHVW� RGHEUDQLH� V\JQDâyZ�� GH�
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,,,�� 5RG]DMH�WHVWyZ

6\VWHP\� Z\]ZDODQLD� Z� HNVSHU\PHQWDFK� Z\VRNLHM� HQHUJLL� V � XU] G]HQLDPL� EDUG]R

VNRPSOLNRZDQ\PL�L�]âR RQ\PL��:�V\VWHPDFK�W\FK�MHVW�U]HF] �DEVROXWQLH�SHZQ �� H�E G �Z\�

VW SRZDâ\�SHZQH�QLHSUDZLGâRZR FL�]ZL ]DQH�]�Eâ GDPL�Z�SURMHNFLH��]â\P�XVWDZLHQLHP�SDUD�

PHWUyZ�SUDF\�� SU]HVâXFKDPL��ZDGDPL�PHFKDQLF]Q\PL�� NWyUH�PRJ � SRZVWDý�Z� ND G\P�PR�

PHQFLH��LWS��6\VWHP\�WH�SHâQL �EDUG]R�ZD Q �IXQNFM �Z�HNVSHU\PHQFLH��2G�MDNR FL� LFK�IXQN�

FMRQRZDQLD�]DOH \�WUDIQR ý�]HEUDQ\FK�GDQ\FK��1LH�GR�GRSXV]F]HQLD�MHVW�V\WXDFMD�� HE\�SR�NLO�

NX�PLHVL FDFK�WUZDQLD�HNVSHU\PHQWX�RND]DâR�VL �� H�]HEUDQH�GDQH�QLH�RGSRZLDGDM �ZDUXQNRP

QDU]XFRQ\P�QD�WU\JHU�� OH�E\�E\âR�UyZQLH ��JG\E\�Z�PRPHQFLH�RGNU\FLD�QLHSUDZLGâRZR FL�Z

G]LDâDQLX� WU\JHUD�QDOH DâR�EXGRZDý� VSHFMDOQH�QDU] G]LD�SR]ZDODM FH�]ORNDOL]RZDý�SU]\F]\Q

Eâ GyZ��=�W\FK�Z]JO GyZ�HOHNWURQLND�WU\JHUD�SRZLQQD�E\ý�V]F]HJyâRZR�WHVWRZDQD�MX �Z�ID�

]LH� SURMHNWRZDQLD�� 3RQDGWR�Z� V\VWHP�SRZLQQ\� E\ý�ZEXGRZDQH� QDU] G]LD� NRQWUROXM FH� SR�

SUDZQR ý� � ]ELHUDQ\FK� GDQ\FK� L� SR]ZDODM FH� QD� SUHF\]\MQH� RNUH OHQLH� PLHMVFD� SRZVWDZDQLD

SRWHQFMDOQ\FK�Eâ GyZ�

2G�VWURQ\�ID]\��Z�MDNLHM�]QDMGXMH�VL �HOHNWURQLND��SURMHNW��RUD]�F]DVX�L�ZQLNOLZR FL�WH�

VWyZ��WHVW\�WU\JHUD�PR QD�]�JUXEV]D�VNODV\ILNRZDý�QD�

�D�� WHVW\�SURWRW\SyZ�GRFHORZ\FK�HOHPHQWyZ��ID]D�SURMHNWRZDQLD�

=DGDQLHP�W\FK�WHVWyZ�MHVW�ZHU\ILNDFMD�DOJRU\WPX�G]LDâDQLD�SURMHNWRZDQHJR�HOHPHQWX��SR�

UyZQDQLH�UH]XOWDWyZ�V\PXODFML�]�G]LDâDQLHP�HOHNWURQLNL��SRV]XNLZDQLH�SUREOHPyZ��NWyU\FK

QD�HWDSLH�V\PXODFML�QLH�GDâR�VL �SU]HZLG]LHý��3U]\NâDGHP�WDNLFK�WHVWyZ�V �SUDFH�RSLVDQH�Z

GRGDWNDFK�$�L�'�RUD]�Z�>�����@�

�E�� WHVW\�GRFHORZ\FK�HOHPHQWyZ�Z�ODERUDWRULXP

3U]HG�PRQWD HP�QD�GHWHNWRU]H��HOHPHQW\�PXV] �]RVWDý�JUXQWRZQLH�SU]HWHVWRZDQH�Z�ODER�

UDWRULXP��&HOHP� W\FK� WHVWyZ� MHVW� ]QDOH]LHQLH�ZV]\VWNLFK� XV]NRG]H �PHFKDQLF]Q\FK��ZDG

SURGXNF\MQ\FK��]ZDUý��SU]HVâXFKyZ�LWG��3RGREQH�WHVW\�SRZLQQ\�E\ý� UyZQLH �SU]HSURZD�

G]DQH�Z�F]DVLH�GâX V]\FK�SU]HUZ�Z�G]LDâDQLX�GHWHNWRUD��:VND]DQ\P�Z\GDMH�VL �SU]\JRWR�

ZDQLH�ELEOLRWHN�]DZLHUDM F\FK�VWDQGDUGRZH�ZHNWRU\�WHVWRZH�GOD�SRMHG\QF]\FK�HOHPHQWyZ

OXE�LFK�JUXS��&] ý�WDNLFK�ZHNWRUyZ�X]\VNDý�PR QD�RG�SURGXFHQWyZ�HOHPHQWyZ��QS��SD�

PL FL�� 3R]RVWDâH� ZHNWRU\� WHVWXM FH� GHG\NRZDQ � HOHNWURQLN � PRJ � ]RVWDý� Z\JHQHURZDQH

SU]\�X \FLX� VSHFMDOQHJR�RSURJUDPRZDQLD��QS�� DQDOL]DWRUyZ�SRâ F]H �QD�Sâ\WNDFK�GUXNR�

ZDQ\FK� �SRU�� 'RGDWHN� &��� V\PXODWRUyZ� XNâDGyZ� SURJUDPRZDOQ\FK� �QS�� $OWHUD�� 0$;�

3/86� ,,��� V\PXODWRUyZ� 9+'/� LWG�� :� FHOX� DSOLNDFML� ZHNWRUyZ� WHVWRZ\FK� SRVâX \ý� VL

PR QD� PHFKDQL]PDPL� %RXQGDU\�6FDQ� �,9�%�� 'RGDWHN� &��� 'R� SU]HSURZDG]HQLD� G\QD�
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PLF]Q\FK�WHVWyZ�IXQNFMRQDOQ\FK�QLH]E GQH� MHVW�]EXGRZDQLH�RGSRZLHGQLFK�VWDQRZLVN� WH�

VWRZ\FK�SR]ZDODM F\FK�QD�DSOLNDFM �SREXG]H ��QS��SU]\�X \FLX�)'30�²�SDWU]�,9�$��L�RG�

F]\W�UHDNFML�XU] G]HQLD�

3U]\NâDGHP�WDNLHJR�VWDQRZLVND� MHVW� VWDQRZLVNR� WHVWRZH�GR�EDGDQLD�HOHPHQWyZ�GHWHNWRUD

9(72�:$//�� 3R]ZDOD� RQR� QD� Z\NRQDQLH� SUHGHILQLRZDQ\FK� WHVWyZ� Sâ\W� UHDOL]XM F\FK

QDMZD QLHMV]H�IXQNFMH�GHWHNWRUD��0R QD�UyZQLH �]D�MHJR�SRPRF �Z\NRQ\ZDý�RSHUDFMH�QLH�

VWDQGDUGRZH� L� ]� âDWZR FLD� PRG\ILNRZDý� SUHGHILQLRZDQH� WHVW\�� 6NâDGD� VL � RQR� ]� NDVHW\

90(�� WUDQVSXWHUD�� NRPSXWHUD� 3&� RUD]� ]DVLODF]\�� RVF\ORVNRSX��PLHUQLNyZ� LWG�� 2SURJUD�

PRZDQLH�WUDQVSXWHUD��NWyUH�PR QD�âDWZR�]PRG\ILNRZDý�SU]\�SRPRF\�NRPSXWHUD�3&��Z\�

NRQXMH�SUHGHILQLRZDQH�WHVW\�Sâ\W��:�JâyZQH�HOHPHQW\�WU\JHUD�V �QDWRPLDVW�ZEXGRZDQH�QD�

U] G]LD� SR]ZDODM FH� V\PXORZDý� F] ý� U]HF]\ZLVW\FK� V\JQDâyZ� SRMZLDM F\FK� VL � SRGF]DV

WUZDQLD�HNVSHU\PHQWX�

�F�� NUyWNLH�WHVW\�V\VWHPX�SU]HG�X \FLHP�GHWHNWRUD

3U]HG� ND G\P� X \FLHP� GHWHNWRUD� V\VWHP� SRZLQLHQ� E\ý� SRGGDQ\� NUyWNLP� WHVWRP� VSUDZ�

G]DM F\P��F]\�]RVWDâ\�Zâ F]RQH�]DVLODQLD��SUDZLGâRZR�SRâ F]RQH�NDEOH��LWG��0RJ �WH �E\ý

SU]HSURZDG]RQH� NUyWNLH� WHVW\� ZâDVQH� �DQJ�� VHOI�WHVW�� ZEXGRZDQH� Z� XU] G]HQLD� HOHNWUR�

QLF]QH��QS��,(((��������%XLOW�,Q�6HOI�7HVW��SDWU]�,9�%��'RGDWHN�&���RUD]�V]\ENLH�WHVW\�SR�

â F]H �QD�Sâ\WNDFK��QS��,(((��������9LUWXDO�,QWHUFRQQHFW�7HVW��SDWU]�'RGDWHN�&��

:�GHWHNWRU]H�9(72�:$//�SU]HG�ND G\P�UXQHP�WHVWRZDQ\�MHVW�JâyZQ\�HOHPHQW�WU\JHUD

²�W]Z��PDFLHU]�NRLQF\GHQFML��2VWDWQLR�GRGDQR�UyZQLH �Z\NRQ\ZDQLH�]DDZDQVRZDQ\FK�WH�

VWyZ�ZâDVQ\FK�GOD�V\VWHPX�+LW�5HDGRXW��NRQWUROXM FHJR�MDNR ý�G]LDâDQLD�WU\JHUD�

�G��NRQWUROD�L�WHVW\�V\VWHPX�SRGF]DV�WUZDQLD�HNVSHU\PHQWX

=DOH �RQH�RG� IXQNFML� VSHâQLDQ\FK�SU]H]� V\VWHP� L�PR OLZR FL� WHVWRZ\FK�ZH �ZEXGRZD�

Q\FK��0R QD�MH�SRG]LHOLý�QD�>��@�

��NRQWURO �TXDVL�ELH F �VWDQX�DSDUDWXU\��F]\OL�PRQLWRURZDQLH�QDMZD QLHMV]\FK�SDUDPHWUyZ

SUDF\�DSDUDWXU\�HOHNWURQLF]QHM��'OD�9(72�:$//�V �WR�P�LQ��ZDUWR FL�QDSL ý�SU]\âR�

RQ\FK�GR�IRWRSRZLHODF]\�RUD]�ZDUWR FL�SURJyZ�G\VNU\PLQDWRUyZ�

��NRQWURO � TXDVL�QDG Q � GDQ\FK�� F]\OL�PRQLWRURZDQLH� SHZQHM� LOR FL� GDQ\FK� �QS�� FR� Q�W\

SU]\SDGHN���NWyUH�V �DQDOL]RZDQH�SRGF]DV�QDERUX��:�GHWHNWRU]H�9(72�:$//�NRQ�

WUROXMH�VL �Z�WHQ�VSRVyE�QS��F] VWR ý�XGHU]H �F] VWHN�Z�OLF]QLNL�

��QDG Q � NRQWURO � GDQ\FK�� NWyUD� SROHJD� QD� NRQWUROL� GOD� ND GHJR� SU]\SDGNX� Z\EUDQ\FK

GDQ\FK��:�GHWHNWRU]H�=(86�NRQWUROXMH�VL �QD�SU]\NâDG�OLF]QLNL�SU]\SDGNyZ�GOD�*)/7
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�*OREDO�)LUVW�/HYHO�7ULJJHU���*6/7��*OREDO�6HFRQG�/HYHO�7ULJJHU��RUD]�%&1��%XQFK

&URVVLQJ� 1XPEHU�� L� SRUyZQXMH� VL � LFK� ]DZDUWR FL� ]� RGSRZLHGQLPL� ZDUWR FLDPL� Z

SDF]NDFK� GDQ\FK� SU]\FKRG] F\FK� RG� SRV]F]HJyOQ\FK� NRPSRQHQWyZ�� FR� XPR OLZLD

NRQWURO � L� V\QFKURQL]DFM �GDQ\FK�SRFKRG] F\FK�RG�Uy Q\FK�NRPSRQHQWyZ��:�V\VWH�

PLH�+LW�5HDGRXW� NRQWUROXMH� VL � GOD� ND GHJR� SU]\SDGNX�ZLHOH� SDUDPHWUyZ��P�LQ�� IRU�

PDW\�]DSLV\ZDQ\FK�GDQ\FK�RUD]�V]HUHJ�OLF]QLNyZ�

1DOH \�]D]QDF]\ý�� H�VWRSLH �Z�MDNLP�PR QD�WHVWRZDý�HOHNWURQLN ��]DOH \�Z�QDMZL NV]HM

PLHU]H�RG�QDU] G]L�WHVWRZ\FK�ZEXGRZDQ\FK�Z�VDP�V\VWHP��'RW\F]\�WR�]DUyZQR�VSRMU]HQLD�JOR�

EDOQHJR� �WHVWRZDQLH� V\VWHPX� MDNR� FDâR FL��� MDNL� L� SHZQ\FK� MHJR� HOHPHQWyZ�� D � GR� NRQNUHWQ\FK

XNâDGyZ�VFDORQ\FK�Zâ F]QLH�>��@��6\VWHPDW\F]QH�PHWRG\�EXGRZDQLD�WHVWRZDOQHM� L�NRQWURORZDO�

QHM� HOHNWURQLNL� GOD� HNVSHU\PHQWyZ�Z\VRNLHM� HQHUJLL� Z� RSDUFLX� R�0RGHO� (OHPHQWDUQHJR� %ORNX

)XQNFMRQDOQHJR�V]HU]HM�RSLVDQH�V �Z�SUDF\�>��@��6\VWHP�]EXGRZDQ\�Z�RSDUFLX�R�WHQ�PRGHO�FKD�

UDNWHU\]XMH�VL �]HVSROHQLHP�MHJR�F] FL�IXQNFMRQDOQHM�]�F] FL �NRQWUROQR�GLDJQRVW\F]Q ��PR OL�

ZR FL �Z\NRU]\VWDQLD�SRWRNX�GDQ\FK�IL]\F]Q\FK�MDNR� UyGâD�LQIRUPDFML�R�ELH F\P�VWDQLH�V\VWH�

PX�RUD]�ERJDW\PL�PR OLZR FLDPL�GLDJQRVW\F]QR�WHVWRZ\PL�

5yZQLH �RSURJUDPRZDQLH�SRZLQQQR�E\ý�SLVDQH� ]�P\ O � R� LVWQLHM F\FK�Z�QLP�Eâ GDFK

RUD]�E\ý�SU]\JRWRZDQH�QD�LVWQLHQLH�QLHSUDZLGâRZR FL�Z�F] FL�HOHNWURQLF]QHM�V\VWHPX��:�SU]\�

SDGNX� Z\NU\FLD� Eâ GX� SURJUDPLVWD� SRZLQLHQ� RWU]\P\ZDý� Z\F]HUSXM FH� LQIRUPDFMH� QD� WHPDW

RNROLF]QR FL�MHJR�Z\VW SLHQLD��QS��OLVW �RVWDWQLR�Z\ZRâDQ\FK�IXQNFML�ZUD]�]�LFK�SDUDPHWUDPL��VWDQ

RELHNWX��Z�NWyU\P�Z\NU\WR�Eâ G�LWG��-H OL�WR�PR OLZH��SRZLQLHQ�VNâDGDý�VL �RQ�]�ZLHOX�QLH]DOH �

Q\FK�PRGXâyZ�� NWyUH�PRJ �E\ý� WHVWRZDQH� RGG]LHOQLH��'REU � SUDNW\N � MHVW� SU]\JRWRZDQLH� GOD

ND GHJR�PRGXâX�SURFHGXU�WHVWXM F\FK�JR��NWyUH�ZDUWR�Z\NRQ\ZDý�SR�ND GHM�PRG\ILNDFML�PRGX�

âX�

-H OL�WR�PR OLZH��QDOH \�G \ý�GR�WHJR��E\�MDN�QDMZL FHM�HOHPHQWyZ�]ZL ]DQ\FK�]�WHVWDPL

�D����E����F��L��G��E\âR�ZVSyOQ\FK��'RW\F]\�WR�]DUyZQR�HOHNWURQLNL�MDN�L�RSURJUDPRZDQLD��3URZD�

G]L�WR�GR�]PQLHMV]HQLD�ZNâDGX�SUDF\�Z�SU]\JRWRZDQLH�W\FK�HOHPHQWyZ�L�GRNâDGQH�SR]QDQLH�LFK

G]LDâDQLD��SR]ZDOD�XQLNQ ý�SRZVWDQLD�ZLHOX�Eâ GyZ�L�FR�QDMZD QLHMV]H�SURZDG]L�GR�V\WXDFML��Z

NWyUHM�ZDUXQNL�Z�MDNLFK�SU]HSURZDG]D�VL �WHVW\�V �QDMEDUG]LHM�]EOL RQH�GR�ZDUXQNyZ�U]HF]\ZLVWHM

SUDF\��,GHDâHP�E\âRE\��NLHG\�ZV]\VWNLH�WHVW\�PR QD�E\�SU]HSURZDG]Lý�ÅQD�GHWHNWRU]Hµ��:�SU]\�

SDGNX�9(72�:$//� LVWQLHMH� V]HUHJ� WHVWyZ��NWyUH�SU]HSURZDG]D� VL �Z�QRUPDOQ\FK�ZDUXQNDFK

SUDF\�WU\JHUD��MDN�QS��RPyZLRQH�SRZ\ HM�WHVW\�ZâDVQH�V\VWHPX�+LW�5HDGRXW��-HGQDN H�VWDQRZL�

VNR� WHVWRZH�GR�SU]HSURZDG]DQLD� WHVWyZ�Z� ODERUDWRULXP�QLH�GDMH�PR OLZR FL� RGWZRU]HQLD� U]H�

F]\ZLVW\FK�ZDUXQNyZ�SUDF\�L�NRU]\VWD�]�QLH]DOH QHJR�RSURJUDPRZDQLD�
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&HORZ\P�Z\GDMH�VL �SRV]XNLZDQLH�SHZQ\FK�VWDQGDUGRZ\FK�QDU] G]L�XPR OLZLDM F\FK�WH�

VWRZDQLH�HOHNWURQLNL�Z� MHM�Uy Q\FK�ID]DFK��3UREOHPRZL�WHPX�]RVWDâ�SR ZL FRQ\�QDVW SQ\�SDUD�

JUDI�
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,9�� 6WDQGDUGRZH�QDU] G]LD�WHVWRZH

:�SDUDJUDILH�W\P�RSLVDQR�PQLHM�]QDQH�QDU] G]LD�VWRVRZDQH�SU]H]�ZDUV]DZVN �JUXS

&06�RG�NLONX�ODW��QDGDM FH�VL �GR�]DVWRVRZDQLD�SU]\�WHVWRZDQLX�ZL NV]\FK�V\VWHPyZ�HOHNWUR�

QLF]Q\FK��D�Z�V]F]HJyOQR FL�V]\ENLFK�V\VWHPyZ�SU]HWZDU]DQLD�GDQ\FK�Z�HNVSHU\PHQWDFK�Z\�

VRNLHM�HQHUJLL�

$�� )'30

6\VWHP\� Z\]ZDODQLD� Z� HNVSHU\PHQWDFK� Z\VRNLHM� HQHUJLL� SUDFXM � ]D]Z\F]DM� Z� WU\ELH

SU]HWZDU]DQLD� V\QFKURQLF]QHJR�� SRWRNRZHJR� JUXS� V\JQDâyZ� R� Z\VRNLFK� F] VWRWOLZR FLDFK��:

FHOX�VNXWHF]QHJR�WHVWRZDQLD�HOHPHQWyZ�W\FK�V\VWHPyZ�NRQLHF]QD�MHVW�XPLHM WQR ý�JHQHURZDQLD�L

UHMHVWUDFML�WDNLFK�V\JQDâyZ��2�LOH�QDU] G]LD�GR�UHMHVWUDFML�V �Z�SU]HP\ OH�SRZV]HFKQLH�GRVW SQH

�QS��DQDOL]DWRU�VWDQyZ�ORJLF]Q\FK���WR�JRU]HM�VSUDZD�Z\JO GD�]�LFK�JHQHURZDQLHP�

1DU] G]LHP�]�SRZRG]HQLHP�VWRVRZDQ\P�SU]H]�QDV] �JUXS �RG�NLONX� ODW� MHVW�Z\SURGX�

NRZDQ\�SU]H]�&(51�Z�UDPDFK�SURMHNWX�5'���)'30��)DVW�'XDO�3RUW�0HPRU\��>���@��)'30

MHVW�Sâ\W �90(��NWyUD�PR H�WUDQVPLWRZDý�OXE�SU]\MPRZDý�GDQH�]�F] VWRWOLZR FL �GR�����0+]

SU]H]� F]WHU\� R PLRELWRZH� NDQDâ\�� FR� GDMH� SU]HSXVWRZR ý� GR� ����0%�VHN� �SDWU]� 5\VXQHN� ���

=DZLHUD� RQD� Syâ�PHJDEDMWD� SDPL FL�� XNâDG� VFDORQ\�9/6,�0$*� �0HPRU\�$GGUHVV�*HQHUDWRU�

>�@��RUD]�V]HUHJ�UHMHVWUyZ��6]\ENLH�ZHM FLD�Z\M FLD�SRâ F]RQH�V �UyZQROHJOH�]�F]WHUHPD�EORNDPL

SDPL FL��8NâDG�0$*�Z�LQWHOLJHQWQ\�VSRVyE�NRQWUROXMH�DGUHVRZDQLH�EORNyZ�SDPL FL��%ORNL�SD�

PL FL�PRJ �E\ý�GRVW SQH�SU]H]�90(�OXE�X \ZDQH�SRGF]DV�WUDQVPLVML�V\JQDâyZ��)L]\F]QLH�ND G\

EORN� MHVW�]DLPSOHPHQWRZDQ\�Z�SRVWDFL�F]WHUHFK�PXOWLSOHNVRZDQ\FK�HOHPHQWyZ�SDPL FL��:�WHQ

VSRVyE�SU GNR ý�SU]HV\âDQLD�GDQ\FK�PR H�E\ý�F]WHU\�UD]\�V]\EV]D�QL �SU GNR ý�GRVW SX�GR�SD�

PL FL�� &]WHU\� EDMW\� PRJ � E\ý� UyZQROHJOH� WUDQVPLWRZDQH� OXE� SU]\MPRZDQH� ]� F] VWRWOLZR FL

RNUH ORQ � SU]H]� ]HZQ WU]Q\� ]HJDU� �GR� ���� 0+]��� 5HMHVWU\� V � F] FL � SURJUDPRZDOQHM� ORJLNL

NRQWUROQHM��2NUH OD�VL �Z�QLFK�P�LQ��DGUHV\�L�GâXJR FL�UHMRQyZ�SDPL FL��]�NWyU\FK�VL �FKFH�NRU]\�

VWDý��5HMRQ\�WH�PRJ �E\ý�Z\V\âDQH� OXE�]DSLV\ZDQH�SR�NROHL� OXE�Z�S WOL��=ZL NV]D� WR�]QDF] FR

GâXJR ý�PR OLZ\FK�GR�Z\JHQHURZDQLD�VHNZHQFML�V\JQDâyZ�



6\VWHPRZH�SRGHM FLH�GR�WHVWRZDQLD�HOHNWURQLNL�Z\]ZDODQLD�Z�HNVSHU\PHQWDFK�Z\VRNLHM�HQHUJLL 6WURQD���

5\VXQHN����0$*�²�)'30

'R� REVâXJL� )'30�Z\NRU]\VWDý� PR QD� ELEOLRWHN � /DE9,(:� /DE)'30� >��@��:� FHOX

Z\NRU]\VWDQLD�)'30�GR� JHQHURZDQLD� VHNZHQFML� V\JQDâyZ� VWZRU]RQR� SURJUDP\� QIGSP� L�[IGSP

�'RGDWHN�%���1DSLVDQR�UyZQLH �ELEOLRWHN �Z�&����OLEIGSP��XPR OLZLDM F �âDWZH�GRGDQLH�REVâXJL

)'30�GR�LQQ\FK�SURJUDPyZ�

0RGXâ�)'30�E\â�ZLHORNURWQLH�VWRVRZDQ\�SU]H]�QDV] �JUXS �GR�WHVWRZDQLD�SURWRW\SyZ

HOHPHQWyZ�WU\JHUD�PLRQRZHJR��SDWU]�'RGDWHN�$��'RGDWHN�%��'RGDWHN�'��>�@��

%�� -7$*

��� 2JyOQLH

:]UDVWDM FH�Z\PDJDQLD�FR�GR�WHVWRZDOQR FL�QRZRF]HVQHM�HOHNWURQLNL�V �UyZQLH �VWDZLDQH
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SU]H]�SU]HP\Vâ��7HVWRZDQLH�REHMPXMH�GZD�JâyZQH�DVSHNW\��NRQWURO � L�REVHUZDFM ��$E\�SU]HWH�

VWRZDý�V\VWHP�QDOH \�JR�ZSURZDG]Lý�Z�RGSRZLHGQL�VWDQ��GRVWDUF]\ý�GDQH�WHVWRZH�L�REVHUZRZDý

Z�FHOX� VSUDZG]HQLD�� F]\�]DFKRZXMH� VL � ]JRGQLH�]� ]DPLHU]HQLDPL��7UDG\F\MQLH�� GRGDZDQLH� HOHN�

WURQLNL� ]DSHZQLDM FHM� RGF]\W��Z\WZDU]DQLH�ZHNWRUyZ� WHVWRZ\FK� L� LFK�ZSURZDG]HQLH�� RUD]� WHVW\

IXQNFMRQDOQH�]QDQH�V �MDNR�WHVWRZDQLH�DG�KRF��=D]Z\F]DM�WDNL�KDUGZDUH�WHVWRZ\�]ZL NV]D�]QDF] �

FR�WDNLH�SDUDPHWU\�SURMHNWX�� MDN�OLF]ED�HOHPHQWyZ���SLQyZ��SRZLHU]FKQL ��NRV]W��]X \FLH�HQHUJLL

RUD]�ZDGOLZR ý�>��@�

3RVW S\�Z�PHWRGRORJLL�WHVWRZDQLD�GRSURZDG]Lâ\�GR�UR]ZRMX�V\VWHPX�]DSURSRQRZDQHJR

SU]H]�JUXS �-7$*��-RLQW�7HVW�$FWLRQ�*URXS���-7$*�SRZVWDâD�Z������URNX�L�OLF]\âD�SRQDG����

F]âRQNyZ�]�FDâHJR� ZLDWD��REHMPXM F�JâyZQ\FK�SURGXFHQWyZ�HOHNWURQLNL���6\VWHP�SU]H]�QL �]D�

SURSRQRZDQ\�²�7HVW�$FFHVV�3RUW�DQG�%RXQGDU\�6FDQ�$UFKLWHFWXUH���VWDâ�VL �ZNUyWFH�VWDQGDUGHP

SU]HP\VâRZ\P��,(((�6WG�������������>��@���2IHUXMH�RQ�MHGQROLW\�PHFKDQL]P�WHVWRZ\�GOD�Uy �

QL F\FK�VL �RG�VLHELH�G]LDâyZ�SU]HP\VâX�HOHNWURQLF]QHJR�EH]�NRQLHF]QR FL�]UR]XPLHQLD�SUREOH�

PyZ�]ZL ]DQ\FK�]� LQQ\PL�G]LDâDPL��:�WHQ�VSRVyE�SURMHNWDQW�XNâDGX�VFDORQHJR�QLH�PXVL�]QDý

V]F]HJyâyZ�GRW\F] F\FK� WHVWRZDQLD�QS�� Sâ\W� GUXNRZDQ\FK��0XVL� RQ� W\ONR�ZEXGRZDý�Z�XNâDG

]JRGQH� ]H� VWDQGDUGHP�QDU] G]LH�� NWyUH� ]DSHZQL�PR OLZR ý� WHVWRZDQLD� XNâDGX�� D� MHGQRF]H QLH

Sâ\WNL� >��@�� 6WDQGDUG� SR]ZDOD� QD� V]HUHJRZH� ZSURZDG]DQLH� LQVWUXNFML� L� GDQ\FK� WHVWRZ\FK� GR

XU] G]HQLD�RUD]�RGF]\W\ZDQLH�Z\QLNyZ�]D�SRPRF �MHG\QLH�F]WHUHFK�GRGDWNRZ\FK�SLQyZ�

6WDQGDUG� PR H� ]RVWDý� Z\NRU]\VWDQ\� QD� NLONX� SR]LRPDFK� Z� Uy Q\FK� HWDSDFK� UR]ZRMX

SURMHNWX�

�� QD�SR]LRPLH�XNâDGyZ�VFDORQ\FK�� VWDQGDUG�XâDWZLD� WHVWRZDQLH�XNâDGyZ�VFDORQ\FK� �DSOLNDFMD

ZHNWRUyZ� WHVWRZ\FK�� Z\NRQ\ZDQLH� ZEXGRZDQ\FK� WHVWyZ� ZâDVQ\FK�� REVHUZDFMD� V\JQDâyZ

SRGF]DV�SUDF\�XNâDGX�� >��@�� MDN� UyZQLH �XPR OLZLD�ZSURZDG]DQLH�GDQ\FK�GR� ORJLNL�XNâDGX

OXE�LFK�F]\WDQLH��'RGDWHN�&��'RGDWHN�'��

�� QD�SR]LRPLH�Sâ\WHN�GUXNRZDQ\FK��VWDQGDUG�XâDWZLD�WHVWRZDQLH�Sâ\W�>��@��PR H�E\ý�X \W\�GR

WHVWRZDQLD�Sâ\W�SURWRW\SRZ\FK�>��@��Z�WUDNFLH�SURGXNFML�>��@��OXE�SU]HG�X \FLHP�XU] G]HQLD�

�� QD�SR]LRPLH�PRGXâX�OXE�V\VWHPX��VWDQGDUG�PR H�E\ý�SRPRFQ\�Z�FHOX�WHVWRZDQLD�PRGXâyZ

]EXGRZDQ\FK�]�ZL NV]HM�LOR FL�HOHPHQWyZ�>�����@�

6WDQGDUG�SR]ZDOD�QD�SUDF �Z�GZyFK�JâyZQ\FK�WU\EDFK�

�� QLHLQZD]\MQ\P��XGRVW SQLRQH�V �ZWHG\�HOHPHQW\�XNâDGX��NWyUH�PRJ �G]LDâDý�QLH]DOH QLH�RG

MHJR�M GUD��QLH�]DNâyFDM F�QRUPDOQHM�SUDF\�XNâDGX��0R QD�SU]\�LFK�SRPRF\�Z�DV\QFKURQLF]�

Q\� VSRVyE�RGF]\W\ZDý�XGRVW SQLRQH� V\JQDâ\� M GUD�XNâDGX��SU]\JRWRZ\ZDý� WHVW\� L� RGF]\W\�
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ZDý�LFK�Z\QLNL�

�� ]�SUDZHP�GRVW SX�GR�SLQyZ�� V\VWHP� WHVWRZ\�SU]HMPXMH� NRQWURO �QDG�SLQDPL�XNâDGX�RGâ �

F]DM F�MH�RG�MHJR�ZHZQ WU]QHM�ORJLNL��3R]ZDOD�WR�]�MHGQHM�VWURQ\�VZRERGQLH�WHVWRZDý�ZQ WU]H

XNâDGX��]�GUXJLHM�QDWRPLDVW��REVHUZXM F�OXE�ZSURZDG]DM F�SLQ\�Z�RGSRZLHGQL�VWDQ��WHVWRZDý

MHJR�RWRF]HQLH��SLQ\��SRâ F]HQLD�QD�Sâ\WFH��V VLHGQLH�XNâDG\�>��@�OXE�FDâH�PRGXâ\��

:LHON �]DOHW �VWDQGDUGX�MHVW�PR OLZR ý�ZSURZDG]DQLD�SU]H]�SURMHNWDQWyZ�GRGDWNRZ\FK

WU\EyZ�SUDF\�� ]DUyZQR�QLHLQZD]\MQ\FK� MDN� L� ]� SUDZHP�GRVW SX� GR�SLQyZ�� NWyUH� SR]ZDODM � QD

Z\NRU]\VWDQLH�JR�GR�VSHF\ILF]Q\FK�GOD�GDQHJR�XNâDGX�WHVWyZ�

��� 3RGVWDZD�G]LDâDQLD

3RGVWDZRZH�HOHPHQW\�REVâXJXM FH�%RXQGDU\�6FDQ�ZEXGRZDQH�V �Z�XNâDG�VFDORQ\��SDWU]

5\VXQHN�����6 �WR�

�� &]WHU\�OXE�SL ý�GRGDWNRZ\FK�SLQyZ��7',��7HVW�'DWD�,Q���7'2��7HVW�'DWD�2XW���706��7HVW

0RGH�6HOHFW��L�7&.��7HVW�&ORFN��RUD]�RSFMRQDOQ\�SLQ�7567��7HVW�5HVHW��WZRU] FH�VWDQGDU�

GRZ �V]\Q �7$3��7HVW�$FFHVV�3RUW��

�� .RQWUROHU�7$3�E G F\�SURVW �PDV]\Q �VWDQyZ�VWHURZDQ �V\JQDâDPL�706�RUD]�7&.��NWyU\

JHQHUXMH�V\JQDâ\�NRQWUROXM FH�SR]RVWDâH�HOHPHQW\�%RXQGDU\�6FDQ�

�� 5HMHVWU�,QVWUXNFML��NWyU\�MHVW�X \ZDQ\�GR�XVWDZLHQLD� GDQHJR�WU\EX�SUDF\� L�Z\EUDQLD�RGSR�

ZLHGQLHJR�UHMHVWUX�GDQ\FK��0R H�RQ�]RVWDý�SRGâ F]RQ\�SU]H]�NRQWUROHU�7$3�SRPL G]\�SLQ\

7',�RUD]�7'2�Z�FHOX� V]HUHJRZHJR�ZSURZDG]HQLD� LQVWUXNFML� OXE�RGF]\WX�GDQ\FK�NRQWURO�

Q\FK� �W]Z�� &DSWXUH� 9DOXH��� &] ý� LQVWUXNFML� MHVW� QDU]XFRQD� SU]H]� VWDQGDUG� �6$03/(�

(;7(67� L� %<3$66��� F] ý� MHVW� SURSRQRZDQD�� DOH� RSFMRQDOQD� �QS�� ,17(67�� ,'&2'(�

+,*+=��581%,67������,VWQLHMH�UyZQLH �PR OLZR ý�GRGDQLD�ZâDVQ\FK�LQVWUXNFML�

�� *UXSD�UHMHVWUyZ�RNUH ODQ\FK�MDNR�UHMHVWU\�GDQ\FK��:�ND G\P�XNâDG]LH�PXV] �E\ý�SU]\QDMP�

QLHM� �� UHMHVWU\� GDQ\FK�� 5HMHVWU� %U]HJRZ\� �%RXQGDU\� 5HJLVWHU�� RUD]� 5HMHVWU� %\SDVV� �%\SDVV

5HJLVWHU���6WDQGDUG�SURSRQXMH�UyZQLH �XPLHV]F]HQLH�RSFMRQDOQ\FK�UHMHVWUyZ��MDN�QS��5HMHVWUX

,GHQW\ILNDF\MQHJR�L�SR]ZDOD�QD�GRGDQLH�ZâDVQ\FK�UHMHVWUyZ��5HMHVWU\�GDQ\FK�XPLHV]F]DQH�V

SRPL G]\�7',�RUD]�7'2�Z�]DOH QR FL�RG� LQVWUXNFML�GHNRGRZDQHM�SU]H]�5HMHVWU� ,QVWUXNFML

RUD]�VWDQX�NRQWUROHUD�7$3�
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5\VXQHN����2JyOQ\�VFKHPDW�XNâDGX�]JRGQHJR�]H�VWDQGDUGHP�,(((�������

8NâDG\�VFDORQH�]JRGQH�]H�VWDQGDUGHP�,(((��������PR QD�]H�VRE �â F]\ý�Z� WDNL� VSR�

VyE�� E\� XWZRU]\ý� MHGHQ� OXE� NLOND� âD FXFKyZ� WHVWRZ\FK�� 1DMSURVWV]D� NRQILJXUDFMD� SROHJD� QD

XWZRU]HQLX� MHGQHJR�� GâXJLHJR� âD FXFKD� �5\VXQHN� ���� 3ROHJD� RQD� QD� SRâ F]HQLX� UyZQROHJâ\P

ZV]\VWNLFK�SLQyZ�706�L�7&.��VWDQ�NRQWUROHUD�7$3�ZH�ZV]\VWNLFK�XNâDGDFK� MHVW�ZWHG\� MHGQD�

NRZ\���RUD]�SLQyZ�7',�L�7'2�Z�VSRVyE�V]HUHJRZ\�WDN��E\�7'2�SRSU]HGQLHJR�XNâDGX�Z�âD �

FXFKX�E\â�SRâ F]RQ\�]�7',�QDVW SQHJR�XNâDGX��5HMHVWU\�,QVWUXNFML�L�5HMHVWU\�'DQ\FK�NROHMQ\FK

XNâDGyZ�WZRU] �ZWHG\�Z�RGSRZLHGQLFK�VWDQDFK�.QWUROHUD�7$3�MHGHQ�UHMHVWU�SU]HVXZQ\�
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7',

7'2

706
7&.

5\VXQHN����3Râ F]HQLH�XNâDGyZ�Z�MHGHQ�âD FXFK�WHVWRZ\

7\SRZ\�SU]HELHJ� WHVWX�Z\JO GD�Z�QDVW SXM F\� VSRVyE��1DMSLHUZ�.RQWUROHU\�7$3�XVWD�

ZLDQH�V �]D�SRPRF �RGSRZLHGQLHM�VHNZHQFML�V\JQDâyZ�7&.�L�706�GR�VWDQX�6KLIW�,5��5HMHVWU\

,QVWUXNFML�ZV]\VWNLFK�XNâDGyZ�SRGâ F]RQH�V �ZWHG\�SRPL G]\�7',�L�7'2�ND GHJR�]�QLFK�WZR�

U] F�MHGHQ�GâXJL�UHMHVWU�SU]HVXZQ\��3R]ZDOD�WR�QD�V]HUHJRZH�ZSURZDG]HQLH�GR�QLFK�]D�SRPRF

7',�RUD]�7&.� GDQ\FK� LQVWUXNFML��GHILQLXM F\FK�URG]DM� WHVWX� MDNL�PD�]RVWDý�SU]HSURZDG]RQ\�

1LHFK�E G]LH�WR�GOD�SU]\NâDGX�LQVWUXNFMD�6$03/(�GOD�SLHUZV]HJR�XNâDGX��SR]ZDODM FD�RGF]\WDý

VWDQ\�ZV]\VWNLFK� SLQyZ� SRGF]DV� MHJR� QRUPDOQHM� SUDF\�� QLH� ]DNâyFDM F� MHJR� G]LDâDQLD�� RUD]� LQ�

VWUXNFMD�%<3$66�GOD�SR]RVWDâ\FK�XNâDGyZ�Z\ELHUDM FD�MDNR�UHMHVWU�GDQ\FK�MHGQRELWRZ\�5HMHVWU

%\SDVV��1DVW SQLH�.RQWUROHU\�7$3�ZSURZDG]DQH�V �Z�VWDQ�&DSWXUH�'5��6WDQ\�SLQyZ�SLHUZV]H�

JR�XNâDGX�V �ZWHG\�]DSDPL W\ZDQH�Z�NRPyUNDFK�UHMHVWUX�EU]HJRZHJR��3R�XVWDZLHQLX�.RQWUROH�

UyZ�7$3�Z�VWDQ�6KLIW�'5��RGSRZLHGQLH�UHMHVWU\�GDQ\FK��Z�W\P�SU]\SDGNX�5HMHVWU�%U]HJRZ\�GOD

SLHUZV]HJR�XNâDGX�L�5HMHVWU\�%\SDVV�GOD�SR]RVWDâ\FK��SRGâ F]DQH�V �GR�SLQyZ�7',�RUD]�7'2�

FR�XPR OLZLD�RGF]\WDQLH�]D�SRPRF �SLQyZ�7'2�L�7&.�]DSDPL WDQ\FK�Z�SLHUZV]\P�XNâDG]LH

GDQ\FK�

.D G\� XNâDG� ]JRGQ\� ]H� VWDQGDUGHP� ,(((� ������� PXVL� REVâXJLZDý� LQVWUXNFMH

6$03/(�35(/2$'��%<3$66�L�(;7(67��,QVWUXNFMH�6$03/(�35(/2$'�L�%<3$66�]RVWD�
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â\� MX �SRNUyWFH�RPyZLRQH�� ,QVWUXNFMD�(;7(67� MHVW� NOXF]RZ � LQVWUXNFM � SR]ZDODM F � QD� SU]H�

SURZDG]DQLH�WHVWyZ�SRâ F]H �SRPL G]\�XNâDGDPL�L�PRGXâDPL�]âR RQ\PL�]�ZL NV]HM�LOR FL�XNâD�

GyZ�� 3RGF]DV� MHM�Z\NRQ\ZDQLD� ORJLND�ZHZQ WU]QD� XNâDGX� MHVW� RGâ F]RQD� RG� SLQyZ��:� VWDQLH

&DSWXUH�'5�.RQWUROHUD�7$3�SLQ\�Z\M FLRZH�XNâDGX�XVWDZLDQH�V �]JRGQLH�]�]DZDUWR FL �UHMHVWUX

EU]HJRZHJR��NWyU\�PR QD�ZVW SQLH�]DâDGRZDý�NRU]\VWDM F�]�LQVWUXNFML�6$03/(�35(/2$'��D

VWDQ�SLQyZ�ZHM FLRZ\FK�MHVW�Z�QLP�]DSLV\ZDQ\��=DSHZQLD�WR�SHâQ �NRQWURORZDOQR ý�L�REVHUZR�

ZDOQR ý�SLQyZ�XNâDGX��ND G\�SLQ�Z\M FLRZ\�PR H�E\ý�XVWDZLRQ\�Z�GRZROQ\�VWDQ��D�VWDQ�ND GH�

JR�SLQX�ZHM FLRZHJR�RGF]\WDQ\��7\SRZ\�WHVW�SRâ F]H �SROHJD�QD�XVWDZLDQLX�Uy Q\FK�ZDUWR FL�QD

SLQDFK�VWHUXM F\FK�XNâDGyZ� L�RGF]\W\ZDQLX�VWDQyZ�SLQyZ�ZHM FLRZ\FK��:�WHQ�VSRVyE�]QDOH ý

PR QD�SU]HUZDQLD� FLH HN��QLHGRNâDGQH� OXW\��]ZDUFLD�� MDN�UyZQLH � � WHVWRZDý�SRâ F]HQLD�SRPL �

G]\�Sâ\WNDPL�>��������������@��0R OLZH�MHVW�WDN H�WHVWRZDQLH�XNâDGyZ�EH]�%6��MH HOL�V �RQH�RWR�

F]RQH�XNâDGDPL�]JRGQ\PL�]H�VWDQGDUGHP�,(((��������>�����@�

6WDQGDUG�SURSRQXMH�GRGDQLH�L�RSLVXMH�SDU �RSFMRQDOQ\FK�LQVWUXNFML��MDN�QS�

�� ,'&2'(��NWyUD�Z\ELHUD�UHMHVWU�LGHQW\ILNDF\MQ\�]DZLHUDM F\�GDQH�LGHQW\ILNXM FH�URG]DM�XNâD�

GX��3R]ZDOD�WR�VSUDZG]Lý��F]\�SRGF]DV�PRQWD X�Sâ\WNL�W\S\�XNâDGyZ�QLH�]RVWDâ\�SRP\ORQH�

�� ,17(67��NWyUD�G]LDâD�DQDORJLF]QLH�GR�LQVWUXNFML�(;7(67��]�W �Uy QLF �� H�%6�SR]ZDOD�NRQ�

WURORZDý�L�REVHUZRZDý�QLH�SLQ\�XNâDGX��DOH�ZHM FLD�L�Z\M FLD�ORJLNL�ZHZQ WU]QHM

�� 581%,67��NWyUD�ZSURZDG]D�XNâDG�Z�WU\E�WHVWRZDQLD�VDPHJR�VLHELH��5H]XOWDW\�W\FK�WHVWyZ

PR QD�RGF]\WDý�SU]\�SRPRF\�VSHFMDOQHJR�UHMHVWUX�SRGâ F]RQHJR�SRPL G]\��7',�L�7'2

�� +,*+=��&/$03����

6WDQGDUG�SR]ZDOD� UyZQLH �QD�ZSURZDG]HQLH�ZâDVQ\FK� LQVWUXNFML��RGSRZLHGQLFK�GOD�GD�
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5\VXQHN�$����.RG\�JHQHURZDQH�SU]H]�XNâDG\�3$&�Z�]DOH QR FL�RG�N WD�SDGDQLD
F] VWNL

.D GD� ]� NRPyU�GDZDâD�SR���� V\JQDâ\� RGSRZLDGDM FH� SR]\FMRP� �SDVNRP��� SU]H]� NWyUH

SU]HV]âD� F] VWND�� .RPRU\� PLDâ\� UyZQLH � VZyM� ZâDVQ\�� QLH]DOH Q\� V\VWHP� WU\JHUXM F\

�(;7(51$/��� OLF]RQR�VXP � ORJLF]Q � V\JQDâyZ�]�ND GHM�NRPRU\�� D�QDVW SQLH�Z\PDJDQD�E\âD

F]WHURNURWQD� NRLQF\GHQFMD� VXP� ORJLF]Q\FK�� %\â\� RQH� WDN H� Z\SRVD RQH� Z� QLH]DOH Q\� V\VWHP

DNZL]\FML�GDQ\FK��,5(��

=H�Z]JO GX� QD� IDNW�� H� QDW HQLH� SURPLHQLRZDQLD� NRVPLF]QHJR� MHVW�PDâH�� D� V\JQDâ\� ]

NRPyU�E\â\�GR ý�GâXJLH������QV��L�FKDUDNWHU\]RZDâ\�VL �GX \PL�UR]U]XWDPL�F]DVRZ\PL��V\QFKUR�

QL]DWRU�SU]\�SUDF\�]�NRPRUDPL�QLH�VSHâQLDâ�GREU]H�VZRMHM�UROL��=�WHJR�SRZRGX�SURJUDP\�âDGXM �

FH�XNâDG\�V\QFKURQL]XM FH�]RVWDâ\�SU]HURELRQH�Z�WHQ�VSRVyE��E\�V\JQDâ\�]�NRPyU�ZFKRG]Lâ\�QD

Sâ\W �WU\JHUD�L�RGF]\WX�EH]�]PLDQ�
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��� 3U]HELHJ�L�Z\QLNL�WHVWyZ

1LQLHMV]H�WHVW\�V �]QDNRPLW\P�SU]\NâDGHP�SUREOHPyZ��MDNLH�PRJ �SRMDZLý�VL �SU]\�EUD�

NX�PR OLZR FL�RGSRZLHGQLHM�NRQWUROL�SRSUDZQR FL�IXQFMRQRZDQLD�V\VWHPX��RUD]�EUDNX�QDU] G]L

SR]ZDODM F\FK�QD�V\VWHPRZH��DXWRPDW\F]QH�SU]HWHVWRZDQLH�SRV]F]HJyOQ\FK�MHJR�HOHPHQWyZ��:

SLHUZRWQHM�ZHUVML�SURWRW\SX�WU\JHUD�QLH�E\âR� DGQHM�PR OLZR FL�NRQWUROL�GDQ\FK�QD�SRV]F]HJyO�

Q\FK� HWDSDFK� SU]HWZDU]DQLD�� 0R OLZH� E\âR� MHG\QLH� SRGDQLH� V\JQDâyZ� WHVWRZ\FK� ]� JHQHUDWRUD

)'30�QD�V\QFKURQL]DWRU�RUD]�RGF]\W�GDQ\FK�]�Sâ\W\�RGF]\WX�

5H]XOWDWHP�WHJR�E\âR� PXGQH�SRV]XNLZDQLH�SU]\F]\Q�Eâ GyZ�Z�IXQNFMRQRZDQLX�V\VWH�

PX�ZV]HONLPL�GRVW SQ\PL�PHWRGDPL�RUD]�GRNOHMDQLH�GR�V\VWHPX�QDU] G]L�WHVWRZ\FK��FR�L�WDN�QLH

GRSURZDG]LâR�GR�Z\MD QLHQLD�ZV]\VWNLFK�QLHSUDZLGâRZR FL�Z�G]LDâDQLX�WU\JHUD�

3U]HSURZDG]RQH�WHVW\�V\VWHPX�SRG]LHOLý�PR QD�QD�GZLH�JâyZQH�ID]\�

��� WHVW\�ODERUDWRU\MQH��:�ID]LH�WHM�SU]HSURZDG]RQR�ZVW SQH�WHVW\�XNLHUXQNRZDQH�QD�ZHU\ILNDFM

G]LDâDQLD�ND GHM�Sâ\W\�]�X \FLHP�JHQHUDWRUD�V\JQDâyZ�)'30��3RQLHZD �WHVW\�WH�QLH�E\â\�Z

SHâQL�]DXWRPDW\]RZDQH��Sâ\WD�WU\JHUD�SU]HWHVWRZDQD�]RVWDâD�MHG\QLH�SRSU]H]�SRGDQLH�SREX�

G]H �RGSRZLDGDM F\FK�ZV]\VWNLP�SURVW\P�RUD]�Z\EUDQ\P�]DNU]\ZLRQ\P� ODGRP�PLRQyZ�

7HVW\� ODERUDWRU\MQH�SRPRJâ\�Z�]QDOH]LHQLX�EâHGyZ�Z�G]LDâDQLX�VRUWHUD�RUD]�XV]NRG]RQ\FK

FLH HN�QD�Sâ\FLH�WU\JHUD�

��� WHVW\�ZâD FLZH��)D]D�WD�REHMPXMH�WHVW\�SURWRW\SX�SU]\�SRPRF\�V\JQDâyZ�]�NRPyU�53&��:\�

ND]DâD� RQD� VâDER ý� QDU] G]L� GLDJQRVW\F]QR�WHVWRZ\FK� ZEXGRZDQ\FK� Z� V\VWHP�� %â G\� Z

G]LDâDQLX�WU\JHUD��QD�SRF] WNX�NLONDQD FLH�SURFHQW�SU]\SDGNyZ��XVXZDQR�VWRSQLRZR��SRV]X�

NXM F� LFK�SU]\F]\Q�JâyZQLH�]D�SRPRF �DQDOL]\�GDQ\FK�Z\M FLRZ\FK��:�Sy QLHMV]\P�HWDSLH

GRNRQDQR�]PLDQ�Z�V\VWHPLH��SU]HUDELDM F�V\QFKURQL]DWRU�Z�WDNL�VSRVyE��E\�SR�RGSRZLHGQLP

]DSURJUDPRZDQLX� V\PXORZDâ� RQ� SUDZG]LZH� V\JQDâ\� ]� NRPyU�� 7R� SRVXQL FLH� QLH]PLHUQLH

XâDWZLâR�SURFHV�WHVWRZDQLD��Z�V]F]HJyOQR FL�XGDâR�VL �RGNU\ý�XV]NRG]HQLD�SLQyZ�Z�GZyFK

VSR UyG�F]WHUHFK�XNâDGyZ�3$&�� -HGHQ�XNâDG�]RVWDâ�Z\PLHQLRQ\�QD�QRZ\��Z�GUXJLP�QDWR�

PLDVW�]RVWDâ�]PRG\ILNRZDQ\�DOJRU\WP�G]LDâDQLD�Z�WHQ�VSRVyE��E\�XV]NRG]RQ\�SLQ��RGSRZLD�

GDM F\�SDVNRZL�QU����Z� VWDFML�PLRQRZHM�06��QLH� ]DEXU]Dâ�SUDF\� FDâHJR�XNâDGX��3RZ\ V]\

SDVHN�SU]HVWDâ�E\ý�ZLG]LDQ\�SU]H]�Sâ\W � WU\JHUD��=QDOH]LRQR�WDN H�SHZQH�Eâ G\�Z�RSURJUD�

PRZDQLX��SDWU]�SNW�����NWyUH�SU]H]�FDâ\�F]DV�E\âR�XGRVNRQDODQH�

'DQH�]ELHUDQR�Z�WU]HFK�WU\EDFK�SUDF\�

��� 3$&��DNFHSWDFMD�SU]\SDGNX�QD�SRGVWDZLH�V\JQDâX�$FFHSW�]�Sâ\W\�WU\JHUD

��� (;7��DNFHSWDFMD�SU]\SDGNX�QD�SRGVWDZLH�WU\JHUD�(;7(51$/
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��� 3$&�(;7��Z\PDJDQD�NRLQF\GHQFMD�V\JQDâX�$FFHSW�L�WU\JHUD�(;7(51$/

3U]\�SUDF\�Z�WU\ELH�(;7��XNâDG\�3$&�QLH�JHQHURZDâ\�NRGyZ��'OD�ND GHJR�]�WU\EyZ�]H�

EUDQR�GDQH�GOD�ZLHOX�ZDUWR FL�RSy QLHQLD�JHQHURZDQLD�V\JQDâX�$FFHSW��&KRG]LâR�R�WR��E\�]QD�

OH ý�RSW\PDOQH�RSy QLHQLH��SU]\�NWyU\P�GDQH�]HEUDQH�SU]H]�Sâ\W �RGF]\WX�QDMOHSLHM�RGSRZLDGDM

GHF\]ML�WU\JHUD��'OD�]E\W�NUyWNLHJR�RSy QLHQLD�V\JQDâ�$FFHSW�E\â�Z\VWDZLDQ\�]DQLP�GDQH�]�UHMH�

VWUX�SU]HVXZQHJR�Sâ\W\�RGF]\WX�SRMDZLDâ\�VL �QD�Z\M FLX��:WHG\�Z�SU]\QDMPQLHM�MHGQ\P�]�WU]HFK

SU]HFL ý�F]\WDQ\FK�SU]H]�Sâ\W �RGF]\WX�QLH�SRMDZLDâ\�VL � DGQH�GDQH��OXE�GDQH�QLH�E\â\�]ZL ]DQH

]�GHF\]M �WU\JHUD���1D�5\VXQNDFK�$���L�$���SU]HGVWDZLRQR�]DOH QR ý�OLF]E\�SXVW\FK�SU]HFL ý�RG

RSy QLHQLD�WU\JHUD��'OD�RSy QLH �NUyWV]\FK�RG�����WDNWyZ�]HJDUD�]QDF]QD�F] ý�F]\WDQ\FK�GD�

Q\FK�MHVW�SXVWD�
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3RSUDZQR ý�NRGyZ�JHQHURZDQ\FK�SU]H]�Sâ\W �WU\JHUD�âDWZR�RFHQLý�SU]\JO GDM F�VL �GD�

Q\P�]HEUDQ\P�Z�WU\ELH�3$&�(;7��5\VXQHN�$����
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5\VXQHN�$����3RUyZQDQLH�OLF]E\�SU]\SDGNyZ�]�NRGDPL�3$&�]JRGQ\PL�]�GDQ\PL
]�Sâ\W\�RGF]\WX�L�]�QLH]DOH QHJR�V\VWHPX�DNZL]\FML�GDQ\FK�,5(��WU\E�3$&�(;7��

'OD�Z\VWDUF]DM FR� GâXJLHJR� RSy QLHQLD� RGSRZLHG � WU\JHUD� MHVW�Z�SU]\EOL HQLX�Z� ����

]JRGQD�]�GDQ\PL�]�,5(�L�GUXJLHJR�SU]HFL FLD�]�Sâ\W\�RGF]\WX��1LHZLHONLH�RGVW SVWZD�RG������WR

SU]\SDGNL�� JG]LH� V\JQDâ� VWDQRZL� VLOQ\� V]XP� GHWHNWRUyZ� �NLONDG]LHVL W� SURFHQW� SRZLHU]FKQL� GH�

WHNWRUD�GDMH�V\JQDâ���&KDUDNWHU\VW\F]Q\P�MHVW�IDNW�� H�]JRGQR ý�WD�MHVW�R�NLOND�SURFHQW�QL V]D�GOD

GDQ\FK�]�]HURZHJR�L�SLHUZV]HJR�SU]HFL FLD��2ND]XMH�VL �� H�Z�W\FK�SU]HFL FLDFK�V\JQDâ\�]�SHZ�
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Q\FK�SDVNyZ�GHWHNWRUD�V �U]DG]LHM�UHMHVWURZDQH�����L�����Z�06��L�����Z�06��GOD�SU]HFL FLD�QU���

RUD]����L�����Z�06��GOD�SU]HFL FLD�QU�����,QDF]HM�SU]HGVWDZLD�VL �V\WXDFMD�GOD�WU\EX�3$&��5\VXQHN

$�����=JRGQR ý�]�GDQ\PL�]�,5(�ZDKD�VL �Z�RNROLFDFK������0QLHMV]D�MHVW�WH �]JRGQR ý�]�GDQ\PL

]�Sâ\W\�RGF]\WX�]�SU]HFL FLD�QU���L����QDWRPLDVW�SU]HFL FLH�QU���W\P�UD]HP�Z\SDGD�NRU]\VWQLHM�R
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5\VXQHN�$����3RUyZQDQLH�OLF]E\�SU]\SDGNyZ�]�NRGDPL�3$&�]JRGQ\PL�]�GDQ\PL�]
Sâ\W\�RGF]\WX�L�]�QLH]DOH QHJR�V\VWHPX�DNZL]\FML�GDQ\FK�,5(��WU\E�3$&��

,QQ\P�LQWHUHVXM F\P�IDNWHP�MHVW�GX R�PQLHMV]D��NLONDNURWQLH��F] VWR ý�]ELHUDQLD�GDQ\FK

Z�WU\ELH�3$&�(;7�QL �Z�WU\ELH�3$&��5\VXQNL�$���L�$������3RQDGWR�Z�WU\ELH�3$&�(;7�F] �

VWR ý�WD�Z\ND]XMH�GX H�ZDKDQLD��3RUyZQXM F�WR�]�KLVWRJUDPHP�SRND]XM F\P�F] VWR FL�WUDILH �Z

SRV]F]HJyOQH�SDVNL�GHWHNWRUD�F]\WDQH�]D�SRPRF �V\VWHPX�,5(��5\VXQHN�$������PR QD�GRPQLH�

P\ZDý�� H�ZNâDG�GR�VXP\�ORJLF]QHM�SU]\�WU\JHU]H�(;7(51$/�RG�SRâRZ\�VWDFML�06��L�06��MHVW

Z�SHZQ\FK�RNUHVDFK�F]DVX�EDUG]R�]DQL RQ\��1D�Z\NUHVLH�W\P�ZLGDý�UyZQLH �� H�SDVHN�����VWDFML

06��MHVW�SUDZLH�PDUWZ\�
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��� 2SURJUDPRZDQLH

3U]HSURZDG]HQLH� WHVWyZ�E\âRE\�QLHPR OLZH�EH]�ZVSyâSUDF\�]�NRPSXWHUHP��F] ý�SUR�

JUDPRZDOQ\FK�XNâDGyZ�VFDORQ\FK�âDGRZDQ\FK�MHVW�SU]H]�NRPSXWHU��V]HUHJ�SDUDPHWUyZ�Sâ\W�MHVW

SU]H]�QLHJR�XVWDZLDQ\FK�LWS��.RQLHF]QH�VWDâR�VL �VWZRU]HQLH�VSHFMDOQHJR�RSURJUDPRZDQLD��NWyUH

XPR OLZLâRE\�Z\JRGQH�Z\NRQDQLH�W\FK�F]\QQR FL�

D�� 2SLV�G]LDâDQLD

3ODQRZDQ\�VRIWZDUH�PXVLDâ�XPR OLZLý�

�� âDGRZDQLH�SURJUDPRZDOQ\FK�XNâDGyZ�VFDORQ\FK

�� ]DSLV�L�RGF]\W�VSRG�GRZROQHJR�DGUHVX�Sâ\W\�90(

�� XVWDZLDQLH�SDUDPHWUyZ�SUDF\�Sâ\W� �RSy QLH �QD� V\QFKURQL]DWRU]H��SURJyZ�DNFHSWDFML� S �

GyZ�QD�Sâ\FLH�WU\JHUD��WU\EyZ�SUDF\�Sâ\W��LWS��

�� RGF]\W�GDQ\FK�]�Sâ\W\�WU\JHUD�L�Sâ\W\�RGF]\WX�RUD]�LFK�]DSLV�QD�G\VN

�� DQDOL] �]HEUDQ\FK�GDQ\FK�]DUyZQR�Z�WUDNFLH�LFK�]ELHUDQLD�MDN�L�Sy QLHM

�� DXWRPDW\F]QH�WZRU]HQLH�GRNXPHQWDFML�WHVWyZ�]DZLHUDM FHM�ZV]\VWNLH�SDUDPHWU\�SUDF\�Sâ\W�

GRNâDGQ\�F]DV�LFK�XVWDZLHQLD�LWG�

=H�Z]JO GX�QD�V]HURNLH�Z\PDJDQLD�]UH]\JQRZDQR�]�LGHL�VWZRU]HQLD�MHGQHM�OXE�NLONX�GX�

\FK��QLH]DOH Q\FK�DSOLNDFML�QD�U]HF]�PQLHMV]\FK��RGU EQ\FK��ZVSyâSUDFXM F\FK�]H�VRE �SURJUD�

PyZ��7DNLH�SRGHM FLH�Z\GDZDâR�VL �SURVWV]H�Z�Z\NRQDQLX��SR]ZDODâR�QD�âDWZLHMV] �PRG\ILNDFM

SURJUDPyZ�RUD]�XSUDV]F]DâR�]QDMG\ZDQLH�Eâ GyZ��3RMDZLâ�VL �MHGQDN�ZWHG\�SRZD Q\�SUREOHP�

MDN�XQLHPR OLZLý�GZyP�SURJUDPRP�G]LDâDM F\P�UyZQROHJOH�MHGQRF]HVQ\�GRVW S�GR�90("�'R�

SXV]F]HQLH�WDNLHM�PR OLZR FL�Z\GDZDâR�VL �QLHEH]SLHF]QH��V]F]HJyOQLH�Z�SU]\SDGNX��JG\�VSRVyE

DGUHVRZDQLD�NWyUHM �]�Sâ\W�E\âE\�RGPLHQQ\� �QS��X \FLH� LQQHJR�PRG\ILNDWRUD�DGUHVX��� �3UREOHP

WHQ� UR]ZL ]DQR� Z\NRU]\VWXM F� PRGHO� NOLHQW�VHUZHU�� -HG\QLH� VHUZHU� �QD]ZDQR� JR� ÅUXQ�

FRQWUROOHUHPµ��5&��PLDâE\�PR OLZR ý�EH]SR UHGQLFK�RGZRâD �GR�90(��3URJUDP\�NOLHQFL�RG�

ZRâDQLD�GR�90(�Z\NRQ\ZDOLE\�]D�SR UHGQLFWZHP�UXQ�FRQWUROOHUD��.OLHQFL�PRJOLE\�WH �VNâDGDý

Å]DPyZLHQLDµ�QD�GRVWDUF]DQLH�QDGFKRG] F\FK�GDQ\FK��Z�SU]\SDGNX�SRMDZLHQLD�VL �QRZ\FK�GD�

Q\FK�QD�Sâ\FLH�RGF]\WX�� UXQ�FRQWUROOHU��SR�]ZHU\ILNRZDQLX� LFK�SRSUDZQR FL��QDW\FKPLDVW�SU]H�

VâDâE\�MH�GR�NOLHQWD���0R OLZD�E\âDE\�MHGQRF]HVQD�SUDFD�NLONX�NOLHQWyZ��DOH�W\ONR�MHGQHJR�VHUZHUD�

=DLPSOHPHQWRZDQ\�Z�RSLVDQ\�Z\ HM�VSRVyE�V\VWHP��5\VXQHN�$�����VSHâQLD�SRVWDZLRQH

PX�Z\PDJDQLD��6NâDGD�VL �RQ�]�
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�� UXQ�FRQWUROOHUD

�� SURJUDPyZ�G]LDâDM F\FK�]�UXQ�FRQWUROOHU·HP

�� UF�GDT��UF�V\Q��UF�WUJ��XVWDZLDQLH�L�NRQWUROD�Z\EUDQ\FK�SDUDPHWUyZ�Sâ\W�

�� UF�WEVHW��DXWRPDW\F]QH�XVWDZLDQLH�ZV]\VWNLFK�SDUDPHWUyZ�Sâ\W�

�� UF�HYVFDQ��ZL]XDOL]DFMD�GDQ\FK�RQ�OLQH�

�� UF�PRQLWRU��RJO GDQLH�GDQ\FK���WU\E�WHNVWRZ\�

�� UF�SDF��ZV]HFKVWURQQD�DQDOL]D�GDQ\FK�

�� SURJUDPyZ�G]LDâDM F\FK�EH]�UXQ�FRQWROOHUD�

�� YPHFRQI��NRQILJXUDFMD�NDVHW\�90(�

�� DERRW��ERRWDOO��âDGRZDQLH�SURJUDPRZDOQ\FK�XNâDGyZ�VFDORQ\FK�

�� GDT��V\Q��WUJ��XVWDZLDQLH�L�NRQWUROD�Z\EUDQ\FK�SDUDPHWUyZ�Sâ\W�

�� IGSP��PIGSP��REVâXJD�JHQHUDWRUD�LPSXOVyZ�)'30�

�� HYVFDQ��UHDGRXW��ZL]XDOL]DFMD�GDQ\FK�Z�WUDNFLH�LFK�]ELHUDQLD�

�� V\Q�WHVW�� V\Q�WHVW[� �WHVWRZDQLH�XNâDGyZ�3$&�SU]\�SRPRF\�Sâ\W\� V\QFKURQL]DWR�

UD��
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581�&21752//(5

UF�GDT

UF�V\Q

UF�WUJ

UF�WEVHW

UF�HYVFDQ

UF�PRQLWRU

UF�WEVHW

90(

5\VXQHN�$�����6FKHPDW�NRPXQLNDFML�UXQ�FRQWUROOHUD��NOLHQWyZ�L�90(�

3RGF]DV� SUDF\� ]� UXQ�FRQWUROOHU·HP� ZV]\VWNLH� F]\QQR FL� V � GRNXPHQWRZDQH�� 5XQ�FRQWUROOHU

SRGF]DV� XUXFKRPLHQLD� WZRU]\� NDWDORJ� R� QD]ZLH� RGSRZLDGDM FHM� GDFLH� L� JRG]LQLH� UR]SRF] FLD

VHVML��'R�QLHJR�NRSLRZDQH�V �ZV]\VWNLH�SOLNL�NRPXQLNDF\MQH�]DZLHUDM FH�GDW\�L�JRG]LQ\�SRV]F]H�

JyOQ\FK� RGZRâD � GR�5&� RUD]� GDQH� SU]HV\âDQH� SU]H]� 5&� GR� NOLHQWyZ�� 3U]\NâDGRZ\� IUDJPHQW

SOLNX�]�NRPHQGDPL�Z\V\âDQ\PL�GR�UXQ�FRQWUROOHUD�Z\JO GD�Z�VSRVyE�QDVW SXM F\�

��5XQ�&RQWUROOHU�ILOH���UF�U�WUF
��*HQHUDWHG�RQ�0RQ�2FW�����������������
�
��8VHU�VXSSOLHG�FRPPHQW��5&�6HWXSBYHU�����
������������&211(&7�5&�6HWXSBYHU������
������������6,*1$/�75*B5(6(7�
������������6(7�75*B7+5(6+2/'B&2'(����E�
������������6(7�75*B7+5(6+2/'B&2'(����E�
������������6(7�75*B7+5(6+2/'B&2'(����E�
������������6(7�75*B7+5(6+2/'B&2'(����E�
���

'R� ]DOHW� V\VWHPX�� SR]D� DXWRPDW\F]Q � GRNXPHQWDFM �� QDOH ��PR OLZR ý� SUDF\� EH]� 5&

�JG\�QLH�PD�JUR E\�MHGQRF]HVQ\FK�RGZRâD �GR�90(�SU]H]�NLOND�SURJUDPyZ��D�]DOH \�QDP�QD

ZL NV]HM� SU GNR FL� G]LDâDQLD��� PR OLZR ý� V]\ENLHJR� XVWDZLDQLD� ZV]\VWNLFK� SDUDPHWUyZ� SUDF\

V\VWHPX��ERRWDOO��UF�WEVHW���PR OLZR ý�SUDF\�RII�OLQH�]�SOLNDPL�NRPXQLNDF\MQ\PL�SU]\�QLHZLHONLFK

PRG\ILNDFMDFK�SURJUDPyZ�GR�SUDF\�RQ�OLQH�
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E�� ,PSOHPHQWDFMD

6\VWHP�]RVWDâ�QDSLVDQ\�Z�M ]\NDFK�&�L�&����'âXJR ý�NRGX�WR�Z�VXPLH�SRQDG�������OLQLL�

']L NL�KLHUDUFKLF]QHM�EXGRZLH�RUD]�]DVWRVRZDQLX�RELHNWRZ\FK�WHFKQLN�SURJUDPRZDQLD�XGDâR�VL

RVL JQ ý�GX �SU]HMU]\VWR ý�L�âDWZ �PRG\ILNRZDOQR ý�V\VWHPX�

:D Q\P�HOHPHQWHP�V\VWHPX�MHVW�]HVWDZ�ELEOLRWHN��NWyUH�GRVWDUF]DM �IXQNFMH� L�NODV\�RG�

SRZLHG]LDOQH�]D�RNUH ORQ\�IUDJPHQW�LPSOHPHQWDFML��%LEOLRWHNL�WH�VWDUDM �VL �XNU\ý�SU]HG�X \WNRZ�

QLNLHP� �QS��SURMHNWDQWHP�SURJUDPX�NOLHQWD�� V]HUHJ�QLXDQVyZ�]ZL ]DQ\FK�EH]SR UHGQLR� ]� HOHN�

WURQLN ��MDN�QS��VSRVyE�NRPXQLNDFML�]�90(��DGUHV\�Sâ\W��DGUHV\�SRV]F]HJyOQ\FK�UHMHVWUyZ��VSR�

VyE�EXIRURZDQLD� GDQ\FK�SU]H]� Sâ\W � RGF]\WX��PHWRG � NRPXQLNDFML� NOLHQW�VHUZHU� LWG�� � =RVWDQ

RQH�RPyZLRQH�SRNUyWFH�Z�QDVW SQ\P�SXQNFLH�

���� %LEOLRWHNL

1D�SRF] WNX� ]RVWDQ � RPyZLRQH� ELEOLRWHNL�� NWyUH� V � EH]SR UHGQLR� ]ZL ]DQH� ]� XU] G]H�

QLDPL�HOHNWURQLF]Q\PL��QD�NR FX�]D �WH��NWyUH�GRW\F] �SRWHQFMDOQHJR�SURMHNWDQWD�NOLHQWD�

%LEOLRWHND� YPH�K� MHVW� RGSRZLHG]LDOQD� ]D� NRPXQLNDFM � ]� 90(�� 'RVWDUF]D� RQD� IXQNFML

90(2SHQ����NWyUD�RWZLHUD�GHVNU\SWRU�SOLNX�]ZL ]DQ\�]�90(�L�XVWDZLD�RGSRZLHGQLH�SDUDPHWU\

LQWHUIHMVX� %LW��� )XQNFMH�90(5HDG������ RUD]�90(:ULWH������ XPR OLZLDM � RGF]\W� L� ]DSLV� SRG

GRZROQ\�DGUHV�PRGXâX�90(��90(&ORVH���]DP\ND�GHVNU\SWRU�SOLNX�

%LEOLRWHNL�WUJ�OLE�KK�RUD]�WUJ�GHI�K�SU]HMPXM �QD�VLHELH�ZV]\VWNLH�RGZRâDQLD�GR�Sâ\W\�WU\�

JHUD��=DLPSOHPHQWRZDQD�]RVWDâD�Z�QLHM�NODVD�7B'$4B75*�RUD]� IXQNFMH�SR]ZDODM FH�]UHVHWRZDý

Sâ\W ��XVWDZLý�OXE�RGF]\WDý�SDUDPHWU\��Z�V]F]HJyOQR FL�NRG\�PLRQyZ�

HQXP�75*B6(/(&725�^
����75*B02'(� ���
����75*B7+5(6+2/'B&2'(��
���������
����75*B7+5(6+2/'B08/7,3/,&,7<�
����75*B75<*(5B6285&(�
����75*B75<*(5B'(/$<�
����75*B75<*(5B5(3(7,7,21�
����75*B75<*(5B&2817(5�
����75*B,1387B&2'(��
���������
`�

FODVV�7B75*B%2$5'�^
����XQVLJQHG�ORQJ�DGGUHVV�
����LQW�PRGH�
SXEOLF�
����7B75*B%2$5'�XQVLJQHG�ORQJ�90(BDGGU��
����a7B75*B%2$5'���
����0(66$*(�5HVHW���
����0(66$*(�6HW�LQW�VHOHFWRU��LQW�SDUDPHWHU��
����0(66$*(�*HW�LQW�VHOHFWRU��LQW�SDUDPHWHU��
����0(66$*(�*HWBDOO�75*B3$5$0(7(56�SDUDPHWHUV��
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����0(66$*(�6RIWZDUHBWU\JHUBVHQG���
`�

:� SRGREQ\� VSRVyE� ]DLPSOHPHQWRZDQH� ]RVWDâ\� ELEOLRWHNL� GDT�OLE�KK�� GDT�GHI�K�� V\Q�

OLE�KK�RUD]�V\Q�GHI�K�

:�ELEOLRWHFH� UF�SURW�K� ]RVWDâ� ]GHILQLRZDQ\� SURWRNyâ� NRPXQLNDF\MQ\� NOLHQW�VHUZHU��.R�

U]\VWD�]�QLHM�UXQ�FRQWUROOHU��MDN�UyZQLH �NOLHQFL��:�WHQ�VSRVyE�]PLDQ\�Z�SURWRNROH��MDN�QS��GRGD�

QLH�QRZ\FK�NRPHQG��]PLDQ\�VâyZ�NRPXQLNDF\MQ\FK� LWS���QLH�SRZRGXM �QLHSRUR]XPLH �SRPL �

G]\�NOLHQWHP�D�VHUZHUHP�

%LEOLRWHND� UF�LQW�K� ]DZLHUD� GHNODUDFMH� IXQNFML� SRWU]HEQ\FK� NOLHQWRZL� GR� NRPXQLNDFML� ]

VHUZHUHP��MHVW�WR�MHG\QD�SRWU]HEQD�NOLHQWRZL�ELEOLRWHND���6 �WR�PL G]\�LQQ\PL�IXQNFMH�

0(66$*(�UFBVHQG�7&RPPDQG�FRPPDQG��76XEFRPPDQG�VXEFRPPDQG��YRLG�SD�
UDP��
0(66$*(�UFBUHFHLYH�7&RPPDQG�FRPPDQG��76XEFRPPDQG�VXEFRPPDQG��YRLG
SDUDP��
0(66$*(�UFBRIIOLQH�FKDU�ILOHBLQ��FKDU�ILOHRXW��

)XQNFMD� UFBVHQG������ VâX \� GR� â F]HQLD� NOLHQWD� ]� VHUZHUHP� �Z\VWDUF]\� QDSLVDý

UFBVHQG�5&B&211(&7�� �������� Z\VâDQLD� GDQLD� XVWDZLHQLD� Z\EUDQHJR� SDUDPHWUX� �QS�

UFBVHQG�5&B6(7�� 5&B'$4B02'(�� 5&B'$4B02'(B6(783����� OXE� Z\VâDQLD� GDQLD� RGF]\WX

QDGFKRG] F\FK� SU]\SDGNyZ� �UFBVHQG�5&B021,725��5&B7%B(9(17��������� 3U]\VâDQH� SU]H]

VHUZHU�SU]\SDGNL�RGELHUD�VL �]D�SRPRF �IXQNFML�UFBUHFHLYH��������0R OLZH�MHVW�UyZQLH �NRQ�

WURORZDQLH�VWDQX�Z\EUDQ\FK�SDUDPHWUyZ�Sâ\W�� MH OL� NWyU\ �]� LQWHUHVXM F\FK�QDV�SDUDPHWUyZ�]R�

VWDQLH� ]PLHQLRQ\�� LQIRUPDFM � R� W\P� GRVWDQLHP\� UyZQLH � SRSU]H]� IXQNFM � UFBUHFHLYH������

)XQNFMD�UFBRIIOLQH������SR]ZDOD�QD�SUDF �]�SOLNLHP�NRPXQLNDF\MQ\P�EH]�U]HF]\ZLVWHM�â F]�

QR FL�]�UXQ�FRQWUROOHUHP�

%LEOLRWHND�WE�K� MHVW�GRâ F]DQD�SU]H]�ZV]\VWNLH�SR]RVWDâH�ELEOLRWHNL�� -HVW�Z�QLHM�]GHILQLR�

ZDQ\�P�LQ��W\S�HQXP�0(66$*(��NWyU\�RNUH OD�QDMF] FLHM�VSRW\NDQH�URG]DMH�Eâ GyZ�RUD]�IXQNFMD

YRLG�WEBSHUURU�FKDU�V��]ZUDFDM FD�VâRZQ\�RSLV�Eâ GX��NWyU\�RVWDWQLR�Z\VW SLâ�

���� 5XQ�FRQWUROOHU

0DM F�QLHZLHOH� F]DVX�QD�QDSLVDQLH� FDâHJR� V\VWHPX�� ]GHF\GRZDQR� VL � QD�X \FLH� WHFKQLN�

NWyUH� E\â\� GREU]H� ]QDQH� DXWRURP�� UH]\JQXM F� ]� W\FK�� NWyUH�Z\GDZDâ\� VL � OHSV]H�� OHF]� EDUG]LHM

F]DVRFKâRQQH��3U]HGH�ZV]\VWNLP�GR�NRPXQLNDFML�NOLHQWyZ�]�VHUZHUHP�X \WR�]Z\Nâ\FK�SOLNyZ��D

QLH��MDN�SRF] WNRZR�]DNâDGDQR��¶%HUNHOH\�VRFNHWV·��']L NL�WHPX�SR]E\WR�VL �WH �SUREOHPX�]�DX�

WRPDW\F]Q\P� WZRU]HQLHP� GRNXPHQWDFML�� SOLNL� NRPXQLNDF\MQH� WZRU]RQH� Z� IRUPDFLH� $6&,,�� Z

âDWZHM� GR� EH]SR UHGQLHJR� ]UR]XPLHQLD� SU]H]� F]âRZLHND� IRUPLH� VWDQRZL � Z\VWDUF]DM FD� GRNX�

PHQWDFM �G]LDâD ��.D G\�NOLHQW�SRWU]HEXMH�F]WHUHFK�SOLNyZ�GR�NRPXQLNDFML��GZD�VâX �GR�Z\V\�
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âDQLD�NRPHQG�GR�UXQ�FRQWUROOHUD�L�RGELHUDQLD�RG�QLHJR�RGSRZLHG]L��PR H�WR�E\ý�LQIRUPDFMD��F]\

NRPHQGD�]RVWDâD�]UHDOL]RZDQD��OXE�GDQH��R�NWyUH�SRSURVLâ�NOLHQW����V �RQH�Z\NRU]\VW\ZDQH�SU]H]

IXQNFM �UFBVHQG�������SR]RVWDâH�GZD�VâX �GR�W]Z��ÅPRQLWRULQJXµ�WM��SU]HV\âDQLD�LQIRUPDFML�R

]PLDQDFK�MDNLH�Z\VW SLâ\�Z�DSDUDWXU]H��QDGHM FLH�QRZHJR�SU]\SDGNX��]PLDQD�SDUDPHWUyZ�Sâ\W�����

��X \ZD�LFK�IXQNFMD�UFBUHFHLYH������

5XQ�FRQWUROOHU�]RVWDâ�QDSLVDQ\�RELHNWRZR��3RQL HM�RPyZLRQH�]RVWDâ\�]DLPSOHPHQWRZD�

QH�NODV\�

.ODVD�7)LOH+GO�XPLH�RWZLHUDý�L�]DP\NDý�SOLNL�NRPXQLNDF\MQH��SRQDGWR�SU]HFKRZXMH�LFK

QD]Z\�L�NDWDORJL��Z�NWyU\FK�VL �]QDMGXM �

=�NODV\�WHM�G]LHG]LF] �NODV\�75HFHLYH)LOH+GO�L�76HQG)LOH+GO�

.ODVD� 75HFHLYH)LOH+GO� MHVW� RGSRZLHG]LDOQD� ]D� RGELyU� NRPHQG� SU]\FKRG] F\FK� RG

NOLHQWyZ��=� ND G\P� ]� NOLHQWyZ� VNRMDU]RQH� V � GZD� RELHNW\� WHM� NODV\�� 6 � WX� ]DLPSOHPHQWRZDQH

P�LQ��PHWRG\�LQWHUSUHWXM FH�SROHFHQLD�GOD�UXQ�FRQWUROOHUD�

.ODVD�76HQG)LOH+GO�]DMPXMH�VL �Z\V\âDQLHP�GDQ\FK�GR�NOLHQWyZ��=�ND G\P�]�NOLHQWyZ

VNRMDU]RQH�V �UyZQLH �GZD�RELHNW\�WHM�NODV\��6 �WX�]DLPSOHPHQWRZDQH�PHWRG\�Z\V\âDM FH�GDQH�L

NRPHQG\�GR�NOLHQWyZ�

1DMZD QLHMV] �NODV �MHVW�7&RPP��,VWQLHMH�W\ONR�MHGHQ�RELHNW�WHM�NODV\��'R�QLHM�QDOH \�WZR�

U]HQLH�RELHNWyZ�NODV�75HFHLYH)LOH+GO�L�76HQG)LOH+GO��.ODVD�WD��]DMPXMH�VL �WH �â F]QR FL �]

90(�SRSU]H]�RELHNW\�NODV�7B'$4B%2$5'��7B75*B%2$5'�L�7B6<1B%2$5'��]ELHUD�GDQH��DQDOL]XMH

MH�L�SU]HV\âD�GR�NOLHQWyZ�

���� .OLHQFL

:L NV]R ý� ]� ]DLPSOHPHQWRZDQ\FK� NOLHQWyZ� UXQ�FRQWUROOHUD�PD� VZRM �ZHUVM � SUDFXM F

EH]SR UHGQLR� ]� 90(�� 6\VWHP� ELEOLRWHN� ]RVWDâ� ]DSURMHNWRZDQ\� Z� WHQ� VSRVyE�� H� GHF\]MD� R

ZVSyâSUDF\� ]� UXQ�FRQWUROOHUHP� PR H� ]RVWDý� SRGM WD� QDZHW� GRSLHUR� Z� PRPHQFLH� OLQNRZDQLD�

3RUyZQDQLH�]ELHUDQ\FK�GDQ\FK�SU]H]�GZLH�ZHUVMH� WHJR�VDPHJR�SURJUDPX��MHGQD�NRU]\VWDM FD�]

UXQ�FRQWUROOHUD�� GUXJD�RGZRâXM FD� VL � EH]SR UHGQLR�GR�90(��XâDWZLâR� RGQDOH]LHQLH� NLONX� Eâ �

GyZ�Z�UXQ�FRQWUROOHU]H�

��� .RQNOX]MH

7HVW\�SURWRW\SX�WU\JHUD�PLRQRZHJR�53&�SRND]Dâ\�� H�QDZHW�Z�SU]\SDGNX�QLHZLHONLHJR

V\VWHPX� VNâDGDM FHJR� VL � ]� ]DOHGZLH� NLONX� Sâ\W� HOHNWURQLF]Q\FK� QDOH \� E\ý� SU]\JRWRZDQ\P� QD

Z\VW SRZDQLH� ZLHOX� Uy QHJR� URG]DMX� Eâ GyZ�� 3UREOHP� RF]\ZL FLH� E G]LH� GX R� SRZD QLHMV]\�
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JG\� E G]LHP\�PLHOL� GR� F]\QLHQLD� ]� GRFHORZ\P� V\VWHPHP�� 2GNU\FLH� SRGREQ\FK� Eâ GyZ� SU]\

EUDNX�]DDZDQVRZDQ\FK�PHWRG� WHVWRZ\FK�Z�GRFHORZ\P�V\VWHPLH�E\âRE\�]DGDQLHP�QLH]PLHUQLH

WUXGQ\P��MH OL�QLH�QLHPR OLZ\P��3RZ\ V]H�WHVW\�QDVXZDM �SHZQH�VXJHVWLH�

3R�SLHUZV]H��ZL NV]R ý� Eâ GyZ� ]ZL ]DQD� E\âD� ]�PHFKDQLF]Q\PL� XV]NRG]HQLDPL� Sâ\WHN

OXE�XNâDGyZ�VFDORQ\FK��2EMDZLDâR�VL � WR�Z�]â\P�SU]HV\âDQLX�V\JQDâyZ��6XJHUXMH� WR�]DWHP�SR�

WU]HE �]DVWRVRZDQLD�SHZQ\FK�QDU] G]L�GR�DXWRPDW\F]QHJR�WHVWRZDQLD�SRâ F]H �QD�Sâ\WNDFK��=H

Z]JO GX� QD� ]ZL NV]DM F � VL �PLQLDWXU\]DFM �� MDN� UyZQLH � SRZV]HFKQH� VWRVRZDQLH�PRQWD X� SR�

ZLHU]FKQLRZHJR�Z\GDMH� VL �� H� RGSRZLHGQLP� GR� WHJR� QDU] G]LHP� E\âE\� %RXQGDU\�6FDQ�� 3U]\

MHJR�X \FLX�Eâ G\�]ZL ]DQH�]�XV]NRG]HQLDPL� FLH HN� OXE�SLQyZ�XNâDGyZ�PR QD�Z\L]RORZDý�Z

EDUG]R�NUyWNLP�F]DVLH�L�SU]\�QLHZLHONLP�ZNâDG]LH�SUDF\�

3R�GUXJLH��QLH]E GQH�Z\GDMH� VL �ZEXGRZDQLH�Z� V\VWHP�XU] G]H � WHVWRZ\FK�DG�KRF��:

UD]LH�SUREOHPyZ�]�V\QFKURQL]DFM �F]\�WH �]� LQQ\PL�G\QDPLF]Q\PL�DVSHNWDPL�V\VWHPX��]DVWRVR�

ZDQLH�PHFKDQL]PX�%RXQGDU\�6FDQ�QLHZLHOH�E\�SRPRJâR��'REU]H�E\�E\âR��JG\E\�LVWQLDâD�PR OL�

ZR ý�RGF]\WX�GDQ\FK�OXE�SHZQ\FK�ZDUWR FL�NRQWUROQ\FK��QS��OLF]QLNyZ��VXP�V\JQDâyZ�LWS����RUD]

PR OLZR ý�SREXG]DQLD�HOHNWURQLNL�GRZROQ\PL�V\JQDâDPL�QD�SR UHGQLFK�HWDSDFK�SU]HWZDU]DQLD�

3R� WU]HFLH��SRPRFQH�PR H�E\ý�X \FLH�SURJUDPRZDOQ\FK�XNâDGyZ�VFDORQ\FK�� WDNLFK� MDN

XU] G]HQLD�$OWHUD�)/(;��$OJRU\WP� LFK�G]LDâDQLD�PR H�E\ý�Z�ND GHM� FKZLOL� ]PLHQLRQ\�� FR� MHVW

V]F]HJyOQLH� X \WHF]QH� Z� ID]LH� SURMHNWRZDQLD� V\VWHPX�� 5yZQLH � Z� V\VWHPLH� GRFHORZ\P� F] ý

XNâDGyZ�PRJâDE\�E\ý�SURJUDPRZDOQD�WDN��E\�Z�RNUHVDFK�SU]HUZ�Z�HNVSHU\PHQFLH�PRJâ\�RQH

VSHâQLDý�IXQNFMH�WHVWRZH�SRGREQLH�MDN�RSLVDQ\�ZF]H QLHM�V\QFKURQL]DWRU�
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UyZQROHJOH�]�F]WHUHPD�EORNDPL�SDPL FL��8NâDG�0$*�Z�LQWHOLJHQWQ\�VSRVyE�NRQWUROXMH�DGUHVR�
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JRZDQH�� W]Q��]DPLHQLRQH�QD� âD FXFK\�ELWyZ��NWyUH�SRZLQQ\�]RVWDý�ZSRPSRZDQH�GR� âD FXFKD

%6�SU]\�RGSRZLHGQLFK�XVWDZLHQLDFK�NRQWUROHUyZ�7$3�

3REXG]HQLD�V]HUHJRZH�PXV] �QDVW SQLH�E\ý�SU]HWâXPDF]RQH�QD� IRUPDW� VSHF\ILF]Q\�GOD

X \ZDQHJR� WHVWHUD� �NRQWUROHUD�%6���*G\� WHVWHU�Z\NRQD� WHVW�� Z\QLNL� V � SU]HWZDU]DQH� QD� SRVWDý

V]HUHJRZ ��D�QDVW SQLH�QD�SRVWDý�UyZQROHJâ �

%â G\�Z�SRVWDFL�UyZQROHJâHM�PRJ �E\ý�WHUD]�DQDOL]RZDQH�EH]�RGQLHVLHQLD�GR�%6�]�Z\NR�

U]\VWDQLHP� GDQ\FK� GLDJQRVW\F]Q\FK� Z\JHQHURZDQ\FK� SRGF]DV� WZRU]HQLD� WHVWX�� 2GSRZLHGQL

SURFHV�WZRU]\�QDVW SQLH�UDSRUW�R�Eâ GDFK�SRVâXJXM F�VL �QD]ZDPL�NRQNUHWQ\FK�HOHPHQWyZ�XU] �

G]HQLD�

=�SRZ\ V]HM�DQDOL]\�Z\QLND�� H�F\NO�WHVWRZ\�PR QD�SRG]LHOLý�QD�F]WHU\�ZDUVWZ\��ZDUVWZ

VWUXNWXUDOQ ��ZDUVZW �WHVWRZ ��ZDUVWZ �%6�RUD]�ZDUVWZ �QLVNLHJR�SR]LRPX��3URFHV\�QDOH FH�GR

WHM�VDPHM�ZDUVWZ\�SHâQL �DQDORJLF]QH�IXQNFMH�L�Z\NRU]\VWXM �GR�WHJR�VSHF\ILF]QH�GOD�GDQHM�ZDU�

VWZ\�GDQH��,�WDN�QS��SURFHV\�]�ZDUVWZ\�VWUXNWXUDOQHM�QLH�SRWU]HEXM �GDQ\FK�RSLVXM F\FK�DOJRU\WP\

WHVWRZH��F]\�X \ZDQ\�GR�WHVWyZ�NRQWUROHU�%6��3RGREQLH�SURFHV\�]�ZDUVWZ\�%6�QLH�PXV] �]QDý

QD]Z�Sâ\W�DQL�QD]Z�WHVWRZDQ\FK�XNâDGyZ��NWyUH�]DZDUWH�V �Z�ZDUVWZLH�VWUXNWXUDOQHM�

3HZQH� F] FL� SRZ\ V]HJR� PRGHOX� PRJ � E\ý� ]JUXSRZDQH� Z� MHGQ\P� SURJUDPLH�� 'OD

SU]\NâDGX�Z\JRGQLH� MHVW� FDâD�ZDUVWZ �QLVNLHJR�SR]LRPX�]DLPSOHPHQWRZDý�Z� W\P�VDP\P�PR�

GXOH��:�SURIHVMRQDOQ\P�V\VWHPLH�ILUP\�7HUDG\QH�GHVHULDOL]DFMD��DQDOL]D�Eâ GyZ�L�SU]\JRWRZDQLH

LQIRUPDFML�GOD�X \WNRZQLND�UHDOL]RZDQH�V �SU]H]�MHGHQ�SURJUDP�

3U]\�GRNRQ\ZDQLX�SRG]LDâX�QDV]HJR�V\VWHPX�QD�PRGXâ\�QDOH \�RSUyF]�Z\JRG\�L�SU]HM�

U]\VWR FL�RSURJUDPRZDQLD�XZ]JO GQLý�NZHVWL � VWDQGDUGyZ�SU]HP\VâRZ\FK��6WDQGDUG\�RNUH ODM

IRUPDW\�]DSLVX�SHZQ\FK�GDQ\FK��7DNLPL�IRUPDWDPL�V �ZVSRPQLDQH�ZF]H QLHM�(',)�RUD]�%6'/�

MDN�UyZQLH �69)�SR]ZDODM F\�]GHILQLRZDý�V]HUHJRZ �SRVWDý�SREXG]H �WHVWRZ\FK��,VWQLHM �UyZ�

QLH �SURSR]\FMH�GRW\F] FH�]DSLVX�Eâ GyZ�Z�SRVWDFL�V]HUHJRZHM��'7)'�>��@���RUD]�GDQ\FK�]�ZDU�

VWZ\� WHVWRZHM�� SREXG]H � UyZQROHJâ\FK�� GDQ\FK� GLDJQRVW\F]Q\FK� RUD]� Eâ GyZ� UyZQROHJâ\FK�

=JRGQR ý�]H�VWDQGDUGDPL�SU]HP\VâRZ\PL�SR]ZROLâDE\�QD�Z\NRU]\VWDQLH�SURIHVMRQDOQ\FK�QDU] �

G]L�Z�FHOX�QS��JHQHURZDQLD�WHVWyZ�Sâ\W�OXE�DQDOL]\�Eâ GyZ�

6SUyEXMP\�WHUD]�VSRMU]Hý�SRQRZQLH�QD�]DGDQLD�RPyZLRQH�Z�UR]G]LDOH����3UDZLH�ZV]\VW�

NLH�]�QLFK�GRW\F]\ý�E G �ZDUVWZ\�WHVWRZHM� W]Q��]DLPSOHPHQWRZDQLH� LFK�E G]LH�]ZL ]DQH�]� UR]�
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ZRMHP� WHM� ZDUVWZ\��:\M WHN� VWDQRZL� WX� RF]\ZL FLH� ]DGDQLH� GRVW S� QLVNRSR]LRPRZ\�� NWyUH� E G]LH

]UHDOL]RZDQH�Z�ZDUVWZLH�QLVNLHJR�SR]LRPX�L�%6��,QLFMDOL]DFMD�XNâDGyZ�3$&�GRW\F]\ý�E G]LH�ZDU�

VWZ\�%6�

��� 2EHFQ\�VWDQ�SUDF

2EHFQLH�SRVLDGDP\�MX �SHZQH�HOHPHQW\�V\VWHPX��6 �WR��NRQWUROHU�%6��ELEOLRWHNL�UHDOL]X�

M FH�ZDUVWZ �QLVNLHJR�SR]LRPX�RUD]�ZDUVWZ �%6�L�SURJUDP�GR�LQLFMDOL]DFML�XNâDGyZ�3$&��3RQL HM

]DPLHV]F]RQR�NUyWHNLH�FKDUDNWHU\VW\NL�Z\EUDQ\FK�HOHPHQWyZ�

D�� .RQWUROHU�%6

.RQWUROHU� %6� VWDQRZL� DXWRPDW� V\QFKURQLF]Q\�� NWyU\� PR QD� WUDNWRZDý� MDNR� VNUDMQLH

XSURV]F]RQ\�PLNURSURFHVRU��=RVWDâ�RQ�]UHDOL]RZDQ\�Z�SURJUDPRZDOQ\P�XNâDG]LH�$OWHUD�)/(;

L�SRVLDGD�ZâDVQ �SDPL ý��2G�VWURQ\�NRPSXWHUD�NRQWUROHU�ZLG]LDQ\� MHVW� MDNR�SHZLHQ�REV]DU�SD�

PL FL��R�SRMHPQR FL���N�VâyZ����ELWRZ\FK��RUD]�WU]\�UHMHVWU\�

.RQWUROHU�G\VSRQXMH�QDVW SXM F\PL�UR]ND]DPL��]DSLV\ZDQ\PL�Z�SDPL FL�MDNR����ELWRZH

VâRZD�

/S 1D]ZD�UR]ND]X �� �� �� �� �� �� � � � � � � � � � �
� '$1(�'2�35=(6á$1,$�35=(=�á$ &8&+�%6'/ � ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
� .21,(&�352*5$08 � � � � ; ; ; ; ; ; ; ; ; ; ; ;
� 32/(&(1,(�=0,$1<�75<%8�.21752/(5$�7$3
�5555�²�.2'�75<%8�.2175��7$3�

� � � � 5 5 5 5 5 5 5 5 5 5 5 5

3U]HM FLH�NRQWU��7$3�GR�VWDQX�5HVHW � � � � � � � � � � � � � � � �
3U]HM FLH�NRQWU��7$3�GR�VWDQX�5XQ�7HVW�,GOH � � � � � � � � � � � � � � � �
3U]HM FLH�NRQWU��7$3�GR�VWDQX�6KLIW�,5 � � � � � � � � � � � � � � � �
3U]HM FLH�NRQWU��7$3�GR�VWDQX�6KLIW�'5 � � � � � � � � � � � � � � � �

� 35=(6á$1,(�111���%,7Ð:�35=(=�á$ &8&+
�)5�²�)/$*$�:<6<á$1,$�'$1<&+�=�3$0, &,�
):�²�)/$*$�=$3,68�2'(%5��'$1<&+�'2�3$0, &,�

� � )5 ): 1 1 1 1 1 1 1 1 1 1 1 1

3U]HVâDQLH� F\NOLF]QH� 1111��� ELWyZ� Z� ]D�
PNQL WHM�S WOL�EH]�]DSLVX�RGHEUDQ\FK�ELWyZ

� � � � 1 1 1 1 1 1 1 1 1 1 1 1

Å:SRPSRZDQLHµ� 1111��� ELWyZ� LJQRUXM F
RGHEUDQH�ELW\

� � � � 1 1 1 1 1 1 1 1 1 1 1 1

Å:SRPSRZDQLHµ� 1111��� ELWyZ� ]DSLVXM F
RGHEUDQH�ELW\�Z�SDPL FL

� � � � 1 1 1 1 1 1 1 1 1 1 1 1

3U]HVâDQLH� F\NOLF]QH� 1111��� ELWyZ� Z� ]D�
PNQL WHM�S WOL�]�]DSLVHP�RGHEUDQ\FK�ELWyZ

� � � � 1 1 1 1 1 1 1 1 1 1 1 1

� 35=(- &,(�.2175��7$3�=(�67$18�6+,)7�,5�/8%
6+,)7�'5�:5$=�=�:<6á$1,(0�%,78�1

� � � � ; ; ; ; ; ; ; ; � )5 ): 1

.RQWUROHU�Z\SRVD RQ\�MHVW�UyZQLH �Z�WU]\�UHMHVWU\��UHMHVWU�VWDWXVX��UHMHVWU�DGUHVX�]DSLVX�L
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UHMHVWU�DGUHVX�RGF]\WX��NRQWUROXM FH�SU]HELHJ�SUDF\�NRQWUROHUD�

E�� 2SURJUDPRZDQLH�ZDUVWZ\�QLVNLHJR�SR]LRPX

'R�REVâXJL�NRQWUROHUD�%6�XWZRU]RQR�VSHFMDOQ �ELEOLRWHN �OLEEVFRQWU��5\VXQHN�&�����.ODV\

Z�QLHM�]GHILQLRZDQH�]RVWDâ\�]DSURMHNWRZDQH�Z�WDNL�VSRVyE��E\�Sy QLHMV]H�]PLDQ\�Z�RSURJUDPR�

ZDQLX�]ZL ]DQH�]H�]PLDQ �X \ZDQHJR�NRQWUROHUD�OXE�VSRVREX�NRPXQLNDFML�]�QLP��QS��]DPLDQD

LQWHUIHMVX�90(�OXE�VSRVREX�DGUHVRZDQLD�Sâ\W��]UHGXNRZDý�GR�PLQLPXP��:�W\P�FHOX��SRVâX R�

QR�VL �NODVDPL�DEVWUDNF\MQ\PL��90(��%6&RQWUROOHU��SHâQL F\PL�URO �LQWHUIHMVyZ�GR�RELHNWyZ�NODV

ZâD FLZ\FK� �%6&RQWUROOHU:=�²�NODVD�REVâXJXM FD�REHFQLH�X \ZDQ\�NRQWUROHU��90(%LW�� ²� NODVD

]DSHZQLDM FD�GRVW S�GR�90(�]D�SRPRF �LQWHUIHMVX�%LW���

)XQNFMH� ]DGHNODURZDQH� Z� LQWHUIHMVLH� %6&RQWUROOHU� ]RVWDâ\� GREUDQH� Z� WDNL� VSRVyE�� E\

XPR OLZLý�âDWZH�ZSLV\ZDQLH�L�RGF]\W\ZDQLH�GRZROQ\FK�GDQ\FK�ZFKRG] F\FK�L�Z\FKRG] F\FK�]

âD FXFKD�%6��RUD]�PDQLSXODFM �NRQWUROHUDPL�7$3��QLH]DOH QLH�RG�EXGRZ\�NRQWUROHUD��3R]ZDODM

RQH�UyZQLH �QD�âDWZ �LQWHJUDFM �]�DQDOL]DWRUHP�VNâDGQLRZ\P�69)��)XQNFMH�WH�G]LHO �VL �QD�GZLH

JUXS\�

D�� )XQNFMH�SURJUDPRZDQLD�NRQWUROHUD�

3URJUDP6WDUW��� ²� IXQNFMD�� NWyU � QDOH \�Z\ZRâDý� SU]HG� ND G � ]PLDQ � NRQILJXUDFML

NRQWUROHUD��ZSLVDQLHP�QRZHJR�SURJUDPX�

3URJUDP(QG��� ²� IXQNFMD�� NWyU � QDOH \� Z\ZRâDý� SR� ND GHM� ]PLDQLH� NRQILJXUDFML

NRQWUROHUD

3RUJUDP([HFXWH��� ²� IXQNFMD�� NWyU � QDOH \� Z\ZRâDý� Z� FHOX� Z\NRQDQLD� SURJUDPX

]QDMGXM FHJR�VL �Z�NRQWUROHU]H�

E�� )XQNFMH�²�RSHUDFMH�QD�%6�²�ZSLV\ZDQLH�SURJUDPX�GR�NRQWUROHUD��'R�QLFK�QDOH �P�LQ�

,57UDQVPLW����'57UDQVPLW���²�Z\VâDQLH�GDQ\FK�SU]H]�,QVWUXFWLRQ�'DWD�5HJLVWHU

,57UDQVPLW5HF����'57UDQVPLW5HF���²�ZSRPSRZDQLH� GDQ\FK� GR� âD FXFKD� ]� MHGQR�

F]HVQ\P�]DSLVHP�Z\FKRG] F\FK�]�âD FXFKD�GDQ\FK

,5/RRS����'5/RRS���²�ZSRPSRZDQLH�GR�âD FXFKD�GDQ\FK�]�QLHJR�Z\FKRG] F\FK

�SUDFD�Z�]DPNQL WHM�S WOL�²�SRâ F]HQLH�7'2�WHVWRZDQHJR�PRGXâX�]�7',�

,5/RRS5HF����'5/RRS5HF���²�ZSRPSRZDQLH�GR� âD FXFKD� GDQ\FK� ]� QLHJR�Z\FKR�

G] F\FK�ZUD]�]�RGF]\WHP�Z\FKRG] F\FK�]�âD FXFKD�GDQ\FK
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7$3WR5HVHW����7$3WR,GOH���²�XVWDZLHQLH�NRQWUROHUD�7$3�Z�Z\EUDQ\�VWDQ

2JyOQ\�LQWHUIHMV�GR�NRQWUROHUD�%6�
'HNODUXMH�PHWRG\�GR�SURJUD�
PRZDQLD�NRQWUROHUD��3URJUDP«��L
VSHF\ILF]QH�NRPHQG\�%6��QS�
,57DQVPLW�Z\V\áD�ZHNWRU�WHVWRZ\�Z
VWDQLH�7$3�6KLIW,5�

2JyOQ\�LQWHUIHMV�GR�90(�
'HNODUXMH�SRGWDZRZH
RSHUDFMH�90(

.ODVD�SU]\JRWRZXM FD
SURJUDP�GOD�QDV]HJR
NRQWUROHUD�%6��0HWRG\
&RPP«UHSUH]HQWXM
NRPHQG\�UR]XPLDQH�SU]H]
QDV]�NRQWUROHU�

%6�&RQWUROOHU

3URJUDP6WDUW��

3URJUDP(QG��
3URJUDP([HFXWH��

,57UDQVPLW��

,57UDQVPLW5HF��
,5/RRS��

,5/RRS5HF��

'57UDQVPLW��
'57UDQVPLW5HF��
'5/RRS��

'5/RRS5HF��

7$37R5HVHW��

7$37R,GOH��

90(�%LW�

:=&RQWU6HQG6HT

&RPP6HW7$36WDWH��

&RPP7UDQVPLW��

&RPP7UDQVPLW5HF��

&RPP/RRS��
&RPP/RRS5HF��

&RPP7UDQVPLW([LW��

&RPP7UDQVPLW5HF([LW��
&RPP/RRS([LW��
&RPP/RRS5HF([LW��

&RPP3URJUDP(QG��

6HQG%LW��
6HQG'DWD��

%6&RQWU:=

%RDUG$GGUHVV���ORQJ
0HPRU\$GGUHVV���ORQJ

6WDWXV5HJLVWHU���ORQJ

:ULWH$GGUHVV5HJLVWHU���ORQJ
5HDG$GGUHVV5HJLVWHU���ORQJ
5HF6HT4XHXH���4XHXH

�� ��

90(

:ULWH��

:ULWH����

:ULWH����
5HDG��
5HDG����

5HDG����

� �� �

,PSOHPHQWDFMD�LQWHUIHMVX
%6�&RQWUROOHU��

,PSOHPHQWDFMD�LQWHUIHMVX
90(�

5\VXQHN�&����6WUXNWXUD�LQWHUIHMVX�GR�REVâXJL�NRQWUROHUD�%6��OLEEVFRQWU�

8 \FLH�ELEOLRWHNL�SU]HGVWDZLD�QDVW SXM F\�SU]\NâDG�

WU\�^
����XWZRU]HQLH�RELHNWX�LQWHUIHMVX�GR�NRQWUROHUD��XPLHMVFRZLRQHJR
����QD�Sá\FLH�90(�R�DGUHVLH��$
�7%6&RQWU��EVF� �QHZ�7%6&RQWU:=��[D��

����SU]\JRWRZDQLH�µPLHMVFD¶�QD�RGHEUDQLH�GZyFK����ELWRZ\FK�ZHNWRUyZ�]
����áD FXFKD�%6
�76FDQ9HFWRU�YHF�����
�
���YHF�����
�
��

��������������������������������
����]DSURJUDPRZDQLH�NRQWUROHUD��
��������������������������������
�EVF�!3URJUDP6WDUW��������SRF] WHN�SURJUDPRZDQLD�NRQWUROHUD
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�EVF�!7$3WR5HVHW����������XVWDZLHQLH�NRQWUROHUD�7$3�GR�VWDQX�5(6(7

�EVF�!,57UDQVPLW5HF����������������YHF���������SU]HVáDQLH�ELWyZ
�����������������������SU]H]�UHMHVWU\�LQVWUXNFML�XNáDGyZ��7$3�Z
����������VWDQLH�6+,)7B,5��L�]DSLVDQLH�RGHEUDQ\FK�ELWyZ�Z�YHF�

�EVF�!'57UDQVPLW5HF����������������YHF���������SU]HVáDQLH�ELWyZ
�����������������������SU]H]�UHMHVWU\�GDQ\FK�XNáDGyZ��7$3�Z�VWDQLH
����������6+,)7B'5��L�]DSLVDQLH�RGHEUDQ\FK�ELWyZ�Z�YHF�

�EVF�!3URJUDP(QG����������NRQLHF�SURJUDPRZDQLD�NRQWUROHUD

����XUXFKRPLHQLH�NRQWUROHUD�±�Z\NRQDQLH�SURJUDPX�L
����U]HF]\ZLVWH�]DSLVDQLH�RGHEUDQ\FK�GDQ\FK�GR�YHF��L�YHF�
�EVF�!3URJUDP([HFXWH���

����Z\SLVDQLH�QD�HNUDQLH�NRPSXWHUD�RWU]\PDQ\FK�GDQ\FK
�FRXW�����YHF� �����YHF�����HQGO�
�FRXW�����YHF� �����YHF�����HQGO�

`
FDWFK��7([FHSWLRQ	�H���^
����FHUU����H�ZKDW������HQGO�
`

-DN�ZLGDý�ELEOLRWHND� WD� VNXWHF]QLH�XNU\ZD� V]F]HJyâ\� ]ZL ]DQH� ]� NRQVWUXNFM � NRQWUROHUD

%6��MHGQRF]H QLH�RIHUXM F�LQWHUIHMV�SR]ZDODM F\�QD�EH]SR UHGQLH�SRâ F]HQLH�MHM�]�ZDUVWZ �%6�

F�� %LEOLRWHND�OLEEVOD\RXW

:�ZDUV]DZVNLHM�JUXSLH�&06�VWZRU]RQR�UyZQLH �ELEOLRWHN �OLEEVOD\RXW��NWyUD�VWDQRZL�SRG�

VWDZ �GR�LPSOHPHQWDFML�ZDUVWZ\�%6��3HZQH�MHM�HOHPHQW\�PRJ �E\ý�UyZQLH �Z\NRU]\VWDQH�SU]H]

ZDUVWZ �VWUXNWXUDOQ �L�WHVWRZ �Z�FHOX�UHSUH]HQWDFML�VWUXNWXU\�%6�WHVWRZDQHJR�XU] G]HQLD�

%LEOLRWHND� SR]ZDOD� RGWZRU]\ý� Z� SDPL FL� NRPSXWHUD� FDâ � VWUXNWXU � PHFKDQL]PyZ� %6

XU] G]HQLD��Z�FHOX�]DPLDQ\�SREXG]H �Z�SRVWDFL�UyZQROHJâHM� �F]\OL� OLVW�VWDQyZ�SLQyZ�XNâDGyZ�

NWyUH�FKFHP\�Z\PXVLý��QD�IRUP �V]HUHJRZ ��WM��FL JL�ELWyZ��NWyUH�QDOH \�ZSRPSRZDý�GR�âD FX�

FKD�%6�SU]\�RGSRZLHGQLFK�XVWDZLHQLDFK�NRQWUROHUyZ�7$3�� L�RGZURWQLH�� V]HUHJRZ �SRVWDý�GD�

Q\FK�Z\SRPSRZDQ\FK�]�âD FXFKD�%6�]DPLHQLý�QD�UyZQROHJâ �SRVWDý�VWDQyZ�SLQyZ�XNâDGyZ�

5\VXQHN� &��� SU]HGVWDZLD� VWUXNWXU � WHM� ELEOLRWHNL� SRPLMDM F� V]F]HJyâ\� LPSOHPHQWDFML�

*âyZQH�NODV\�Z�WHM�ELEOLRWHFH�RGSRZLDGDM �SRV]F]HJyOQ\P�HOHPHQWRP��.ODVD�%RDUG�RGSRZLDGD

Sâ\WNRP�GUXNRZDQ\P��1D�ND GHM�Sâ\WFH�PRJ �]QDMGRZDý�VL �NROHMQH�Sâ\WNL��Z�WHQ�VSRVyE�PR �

QD�WZRU]\ý�PRGXâ\�VNâDGDM FH�VL �]�ZL NV]HM�LOR FL�Sâ\W��OXE�XNâDG\�VFDORQH��&KLS���.D G\�XNâDG

VFDORQ\�VNâDGD�VL �]�NROHL�]�SU]\QDMPQLHM�WU]HFK�UHMHVWUyZ��,QVWUXFWLRQ�5HJLVWHU��%\SDVV�5HJLVWHU��%RXQ�

GDU\�5HJLVWHU���%RXQGDU\�5HJLVWHU�MHVW�]âR RQ\�]�OLVW\�VZRLFK�NRPyUHN��%RXQGDU\�&HOO��� OLVW\�V\JQD�

âyZ��6LJQDO��RUD]�OLVW\�RGSRZLDGDMDF\FK�LP�SLQyZ�
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,QVWUXFWLRQ�5HJLVWHU&RPSOH[�5HJLVWHU %\SDVV�5HJLVWHU

%RDUG &KLS

5HJLVWHU

,QVWUXFWLRQ

(OHPHQW

QDPH���VWULQJ

*HW6WDWH��
6HW6WDWH��
*HW6WDWH6HT��
6HW6WDWH6HT��
*HQHUDWH,56HTXHQFH��
*HQHUDWH'56HTXHQFH��

%RXQGDU\�5HJLVWHU

%RXQGDU\�&HOO

6LJQDO
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5\VXQHN�&����6WUXNWXUD�ELEOLRWHNL�OLEEVOD\RXW

3UDZLH�ZV]\VWNLH�]�Z\PLHQLRQ\FK�GRW\FKF]DV�NODV�UHDOL]XM �LQWHUIHMV�(OHPHQW��)XQNFMH�6HW�

6WDWH����XPR OLZLDM �XVWDZLHQLH�Z\EUDQHJR� HOHPHQWX�Z� GDQ\� VWDQ��� IXQNFMH�*HW6WDWH���� ]ZUDFDM

VWDQ�Z\EUDQHJR�HOHPHQWX��IXQNFMH�*HQHUDWH���6HTXHQFH�]ZUDFDM �VHNZHQFMH�ELWyZ��6FDQ9HFWRU���NWyUH

QDOH \� Z\VâDý� Z� FHOX� XVWDZLHQLD� HOHPHQWX� Z� GDQ\� �XVWDZLRQ\� ]D� SRPRF � IXQNFML� 6HW6WDWH����

VWDQ��D�IXQNFMH�,QWHUSUHWH���6HTXHQFH�LQWHUSUHWXM �RWU]\PDQH�]�âDQFXFKD�%6�VHNZHQFMH�ELWyZ�WDN��E\

VWDQ�Z\EUDQ\FK�HOHPHQWyZ�PR QD�E\âR�RGF]\WDý�]D�SRPRF �IXQNFML�*HW6WDWH�����

0HWRG\�6HW6WDWH���� L�*HW6WDWH���� SR]ZDODM � SU]HSURZDG]Dý�RSHUDFMH�QLH� W\ONR�QD� HOHPHQFLH

�NODVLH���Z�NWyU\P�V �]DLPSOHPHQWRZDQH��DOH�UyZQLH �QD�HOHPHQWDFK�ÅQD�QLP�VL �]QDMGXM F\FKµ�

3LHUZV]\P� ]� DUJXPHQWyZ� W\FK� IXQNFML� MHVW� UHODW\ZQ\� DGUHV� HOHPHQWX� �QS�� ÅER�

DUG��FKLSBD�SLQ�$��µ���:�WHQ�VSRVyE��PDM F�ZVND QLN�W\ONR�GR�JâyZQHM�Sâ\W\��PR QD�GRWU]Hý

GR�ND GHJR�HOHPHQWX�
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8 \FLH�WHM�ELEOLRWHNL�GHPRQVWUXMH�QDVW SXM F\�SU]\NâDG�

WU\�^
���������������������������������������������
���������7:25=(1,(�6758.785<�85=$'=(1,$������
���������������������������������������������

�������XWZRU]HQLH�SO\WNL�R�QD]ZLH�³ERDUG´�]�PLHMVFHP�QD���HOHPHQW\
�������]QDMGXM FH�VL �QD�QLHM
����7%RDUG�ERDUG��ERDUG�����

�������XWZRU]HQLH�L�XVWDZLHQLH�QD�SO\WFH�GZRFK�XNODGyZ��3$&¶D
�������L�$OWHU\
����ERDUG�$GG(OHPHQW��QHZ�73DF�³SDF´����
����ERDUG�$GG(OHPHQW��QHZ�7$OWHUD�³DOW´����

�������������������������������������������������������
����������867$:,(1,(�2'32:,('1,&+�67$1Ï:�(/(0(17Ï:�����
�������������������������������������������������������

�������³Z\NRQDQLH´�LQVWUXNFML�3$&¶D�86(5B��Z\ELHUDM FHM�MDNR�UHMHVWU
�������GDQ\FK�UHMHVWU�'5�
����ERDUG�6HW6WDWH��SDF���86(5B����

�������ZSLVDQLH�GR�3$&¶D�GR�PXOWLSOH[HUD�3���B0;��ELWyZ�������D�GR
�������GHPXOWLSOH[HUD�'2��B���ELWRZ�����
����ERDUG�6HW6WDWH6HT��SDF�'5��3���B0;�����������
����ERDUG�6HW6WDWH6HT��SDF�'5��'2��B������������

�������Z\NRQDQLH�LQVWUXNFML�$OWHU\�6$03/(�35(/2$'
����ERDUG�6HW6WDWH��DOW���6$03/(���

�������XVWDZLHQLH�GZXNLHUXQNRZ\FK�SLQRZ�$OWHU\�7���L�5���RGSRZLHGQLR
�������GR�VWDQRZ��Z\MVFLH�Z\VRNL��Z\MVFLH�QLVNL�
����ERDUG�6HW6WDWH��DOW�SLQ�7�����R����
����ERDUG�6HW6WDWH��DOW�SLQ�5�����R����

���������������������������������������������������������������������
���:<*(1(52:$1,(�6(.:(1&-,�%,72:��.7Ï5(�1$/( <�:<6/$&�'2�/$1&8&+$����
���%<�=267$/<�867$:,21(�32:<=6=(�67$1<��67$1<�3,12:�1,(�2.5(6/21<&+��
���32:<=(-�% ' �867$:,21(�=*2'1,(�=�:$5726&,$0,�µ6$)(¶�2'32:,('1,&+��
������������������������������.2025(.�%6�����������������������������
���������������������������������������������������������������������

�������Z\JHQHURZDQLH�VHNZHQFML�GR�Z\VODQLD�Z�VWDQLH�7$3�6+,)7B,5
����76FDQ9HFWRU�LUVHT�
����ERDUG�*HQHUDWH,56HTXHQFH��LUVHT���
����FRXW�����LU �����LUVHT����HQGO�

�������Z\JHQHURZDQLH�VHNZHQFML�GR�Z\VODQLD�Z�VWDQLH�7$3�6+,)7B'5
����76FDQ9HFWRU�GUVHT�
����ERDUG�*HQHUDWH'56HTXHQFH��GUVHT���
����FRXW�����GU �����GUVHT����HQGO�
`
FDWFK��7([FHSWLRQ	�H���^
����FHUU�����([FHSWLRQ�������H�ZKDW������HQGO�
`
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G�� 3URJUDP�LQWHUEV

3URJUDP�LQWHUEV�MHVW�SUyE �UHDOL]DFML�]DGDQLD�GRVW S�QLVNRSR]LRPRZ\��6WDQRZL�RQ�SURVW\�LQWHU�

IHMV�GR�ELEOLRWHN�OLEEVFRQWU�RUD]�OLEEVOD\RXW��3R]ZDOD�RQ�QD�LQWHUDNW\ZQ �SUDF �]�XU] G]HQLHP�SU]\

X \FLX�SDUX�SURVW\FK�SROHFH �OXE�Z\NRQDQLH�ZF]H QLHM�SU]\JRWRZDQ\FK�VNU\SWyZ��3URJUDP�]QD

VWUXNWXU �%6�WHVWRZDQHJR�XU] G]HQLD��PR OLZH�MHVW�ZL F�]DUyZQR�Z\NRQ\ZDQLH�RSHUDFML�SRGVWD�

ZRZ\FK��MDN�Z\V\âDQLH�RNUH ORQ\FK�VHNZHQFML�ELWyZ�GR�âD FXFKD�L�PDQLSXODFMH�VWDQDPL�NRQWUROH�

UyZ�7$3�� MDN� UyZQLH � Z\NRU]\VWDQLH� ZâD FLZR FL� ELEOLRWHNL� OLEEVOD\RXW� Z� FHOX� SU]\JRWRZDQLD� L

LQWHUSUHWDFML�ZHNWRUyZ�WHVWRZ\FK�

�3URJUDP�UR]XPLH�QDVW SXM FH�NRPHQG\�

UHVHW XVWDZLHQLH�NRQWUROHUyZ�7$3�XNâDGyZ�Z�âD FXFKX�Z�VWDQLH�5HVHW

LGOH XVWDZLHQLH�NRQWUROHUyZ�7$3�XNâDGyZ�Z�âD FXFKX�Z�VWDQLH�5XQ�7HVW�,GOH

VKLIWLU XVWDZLHQLH�NRQWUROHUyZ�7$3�XNâDGyZ�Z�âD FXFKX�Z�VWDQLH�6KLIW�,5

VKLIWGU XVWDZLHQLH�NRQWUROHUyZ�7$3�XNâDGyZ�Z�âD FXFKX�Z�VWDQLH�6KLIW�'5

VLU�´�������´ Z\VâDQLH�SRGDQHM�VHNZHQFML�ELWyZ�SU]H]�âD FXFK�Z�VWDQLH�7$3�6KLIW�,5� �SUR�

JUDPRZDQLH�UHMHVWUyZ�LQVWUXNFML�XNâDGyZ�

VGU�´�������´ Z\VâDQLH�SRGDQHM�VHNZHQFML�ELWyZ�SU]H]�âD FXFK�Z�VWDQLH�7$3�6KLIW�'5

VV�UHODW\ZQ\BDGUHVBHOHPHQWX�V\PEROBVWDQXBHOHPHQWX

�VHW�VWDWH��NRPHQGD�X \ZDQD�Z�FHOX�SU]\JRWRZDQLD�VHNZHQFML�ELWyZ�GR�Z\VâD�

QLD��8VWDZLD�HOHPHQW�RNUH ORQ\�UHODW\ZQ\P�DGUHVHP�Z� GDQ\�VWDQ��QS��

�� VV�FKLS��%<3$66��ZSLVDQLH�GR�UHMHVWUX�LQVWUXNFML�XNâDGX�FKLS��NRGX�RG�

SRZLDGDM FHJR�LQVWUXNFML�%<3$66

�� VV�FKLS��%281B5(*�SLQ�$��R��� XVWDZLHQLH� NRPyUHN� UHMHVWUX� EU]HJR�

ZHJR�XNâDGX�FKLS��RGSRZLDGDM F\FK�SLQRZL�$��WDN��E\�SLQ�SU]HV]HGâ�GR

VWDQX�QLVNLHJR� L� SUDFRZDâ� MDNR�Z\M FLH�� ,QQH�PR OLZH� VWDQ\�SLQyZ��R�� ²

VWDQ�Z\VRNL�Z\M FLH��L��²�VWDQ�QLVNL�ZHM FLH��L��²�VWDQ�Z\VRNL�ZHM FLH�

�� VV� FKLS��%281B5(*�VLJ�FRGHRXW�� R��� XVWDZLHQLH� NRPyUHN� UHMHVWUX

EU]HJRZHJR� XNâDGX� FKLS�� RGSRZLDGDM F\FK� V\JQDâRZL� FRGHRXW��� WDN� E\

RVL JQ ý�VWDQ�Z\VRNL�Z\M FLH

VVV�UHODW\ZQ\BDGUHVBHOHPHQWX�´�������´

�VHW�VWDWH�DV�VHTXHQFH��WDN�MDN�LQVWUXNFMD�SRZ\ HM�]�W �Uy QLF �� H�VWDQ�Z\EUDQH�

JR�HOHPHQWX�RNUH ODQ\�MHVW�VHNZHQFM �ELWyZ��:�WHQ�VSRVyE�PR QD�ZSURZDG]Lý

QS��QLHW\SRZH�ELW\�GR�UHMHVWUX�LQVWUXNFML��VVV�FKLS��,167B5(*�´����´
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VLU Z\VâDQLH�SU]\JRWRZDQ\FK�ELWyZ�GR�UHMHVWUyZ�LQVWUXNFML�XNâDGyZ��Z\VâDQ\�]R�

VWDQLH�WDNL�ZHNWRU��DE\�XVWDZLý�UHMHVWU\�LQVWUXNFML�XNâDGyZ�Z�WDNL�VWDQ�� MDNL�]R�

VWDâ�RNUH ORQ\�]D�SRPRF �QS��LQVWUXNFML�VV�FKLS��%<3$66��RUD]�]DSDPL WDQLH

RGHEUDQ\FK�]� âD FXFKD�ELWyZ� �PRJ �E\ý�RQH�]LQWHUSUHWRZDQH�]D�SRPRF � LQ�

VWUXNFML�JV�L�JVV�RSLVDQ\FK�SRQL HM�

JV�UHODW\ZQ\BDGUHVBHOHPHQWX

�JHW�VWDWH�� LQWHUSUHWDFMD�RGHEUDQ\FK�]�âD FXFKD�ELWyZ��3RGDMH�VWDQ�Z\EUDQHJR

HOHPHQWX�Z�SRVWDFL�V\PEROLF]QHM��DQDORJLF]QLH�MDN�Z�VV�

JVV�UHODW\ZQ\BDGUHVBHOHPHQWX

�JHW�VWDWH�DV�VHTXHQFH��LQWHUSUHWDFMD�RGHEUDQ\FK�]�âD FXFKD�ELWyZ��3RGDMH�VWDQ

Z\EUDQHJR�HOHPHQWX�Z�SRVWDFL�FL JX�ELWyZ��DQDORJLF]QLH�MDN�Z�VVV��

3RQL HM�]DPLHV]F]RQR�GZD�SU]\NâDG\�SUDF\�]�SURJUDPHP�

3U]\NâDG���� :�âD FXFKX�]QDMGXM �VL �F]WHU\�XNâDG\��GZD�XNâDG\�$OWHUD�)/(;�� L�GZD�XNâDG\

3$&�Z�NROHMQR FL�3$&�$OWHUD�3$&�$OWHUD�OLF] F�RG�VWURQ\�7'2�âD FXFKD��:\NRQXMHP\�LQ�

VWUXNFM �%<3$66�GOD�ZV]\VWNLFK�F]WHUHFK�XNâDGyZ�L�SU]H]�UHMHVWU\�GDQ\FK��Z�W\P�SU]\SDGNX

MHGQRELWRZH�UHMHVWU\�%\SDVV��SU]HV\âDP\�VHNZHQFM �Å������������������µ�

��WE#VXQFPV���XVU��XVHU�WE�WHVW\BSDFD�EVF!LQWHUEV�SWBDSBSDFBDF�EVF
3$&�SW
$/7(5$�DS
3$&�SDF
$/7(5$�DF
LQWHUEV!UHVHW
LQWHUEV!VV�SW�%<3$66
LQWHUEV!VV�DS�%<3$66
LQWHUEV!VV�SDF�%<3$66
LQWHUEV!VV�DF�%<3$66
LQWHUEV!VLU
VHQGLQJ�VHTXHQFH���������������
UHFHLYHG ��������������
LQWHUEV!VGU�´������������������´
UHFHLYHG ������������������
LQWHUEV!TXLW
���WE#VXQFPV���XVU��XVHU�WE�WHVW\BSDFD�EVF!

1D�SRZ\ V]\P�SU]\NâDG]LH�ZLGDý�� H�DSDUDWXUD�G]LDâD�GREU]H��2WU]\PDQD�]�UHMHVWUyZ�LQ�

VWUXNFML� VHNZHQFMD� ELWyZ� MHVW� ]JRGQD� ]�Z\W\F]Q\PL� VWDQGDUGX�� 6WDQGDUG� RNUH OD�� H� FL J� ELWyZ

RGF]\W\ZDQ\FK�]�UHMHVWUX�LQVWUXNFML�SRZLQLHQ�UR]SRF]\QDý�VL �ELWDPL���������:�QDV]\P�SU]\SDGNX

RWU]\PDOL P\�VHNZHQFMH������]�3$&·D�SW�������]�$OWHU\�DS������]�3$&·D�SDF�RUD]������]�$OWHU\
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DF�

5yZQLH �GDQH�RWU]\PDQH�]�UHMHVWUyZ�%\SDVV�V �]JRGQH�]�RF]HNLZDQLDPL��5R]SRF]\QDM

VL � RQH� F]WHUHPD� ]HUDPL� �WDNLH� ELW\� E\â\� WDP� SU]HG� ZSRPSRZDQLHP� ZHNWRUD

Å������������������µ���D�NR F] �IUDJPHQWHP�GDQ\FK�ZSRPSRZDQ\FK�SU]H]�QDV�

3U]\NâDG���� áD FXFK� WDNL� VDP� MDN�SRSU]HGQLR��=D�SRPRF � LQVWUXNFML�6$03/(�RGF]\WXMHP\

VWDQ\�SLQyZ�Z\M FLRZ\FK�XNâDGX�SDF��Z�WUDNFLH�MHJR�QRUPDOQHM�SUDF\�

���WE#VXQFPV���XVU��XVHU�WE�WHVW\BSDFD�EVF!LQWHUEV�SWBDSBSDFBDF�EVF
3$&�SW
$/7(5$�DS
3$&�SDF
$/7(5$�DF
LQWHUEV!UHVHW
LQWHUEV!VV�SW�%<3$66
LQWHUEV!VV�DS�%<3$66
LQWHUEV!VV�SDF�6$03/(
LQWHUEV!VV�DF�%<3$66
LQWHUEV!VLU
VHQGLQJ�VHTXHQFH���������������
UHFHLYHG ��������������
LQWHUEV!VGU
VHQGLQJ�VHTXHQFH�
���������������������������������������������������������������������
��
UHFHLYHG 
���������������������������������������������������������������������
��
LQWHUEV!JV�SDF�%281B5(*�VLJ�FRGHRXW�
R�
LQWHUEV!JV�SDF�%281B5(*�VLJ�FRGHRXW�
R�
LQWHUEV!JV�SDF�%281B5(*�VLJ�FRGHRXW�
R�
LQWHUEV!JV�SDF�%281B5(*�VLJ�FRGHRXW�
R�
LQWHUEV!JV�SDF�%281B5(*�VLJ�FRGHRXW�
R�
LQWHUEV!JV�SDF�%281B5(*�VLJ�FRGHRXW�
R�
LQWHUEV!JV�SDF�%281B5(*�VLJ�FRGHRXW�
R�
LQWHUEV!TXLW

:SLVDQLH�VWDQyZ�SLQyZ�GR�âD FXFKD�%6�RUD]�RGF]\WDQLH�LFK�SU]H]�NRPSXWHU�PLDâR�PLHM�

VFH�Z�PRPHQFLH�Z\NRQDQLD�UR]ND]X�VGU��.RU]\VWDM F�]�UR]ND]X�JV�GRZLDGXMHP\�VL �� H�ZV]\VW�

NLH�V\JQDâ\�RSUyF]�FRGHRXW��L�FRGHRXW��E\â\�ZWHG\�Z�VWDQLH�QLVNLP�

��� 3RGVXPRZDQLH

2EHFQLH� SRVLDGDP\� VSUDZQLH� G]LDâDM FH� ELEOLRWHNL� VWDQRZL FH� WU]RQ� ZDUVWZ\� QLVNRSR�
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]LRPRZHM�RUD]�%6��.ROHMQ\P�NURNLHP�SRZLQQR�E\ý� VWZRU]HQLH�SLORWRZHM�ZHUVML� V\VWHPX� UHDOL�

]XM FHM�SURVWH�WHVW\�SRâ F]H �QD�Sâ\WDFK��9,7���1DVW SQLH�QDOH DâRE\�VWZRU]\ý�WDNL�SURMHNW�V\V�

WHPX��E\�PyJâ�RQ�E\ý�X]XSHâQLDQ\�R�NROHMQH�URG]DMH�WHVWyZ�QS��9&&7��%)7�L�LQQH��:WHG\�WH

SRZLQQD�]RVWDý�SRGM WD�GHF\]MD�GRW\F] FD�SRG]LDâX�V\VWHPX�QD�PRGXâ\�L�Z\NRU]\VWDQLD�VWDQGDU�

GyZ�GRW\F] F\FK�]DSLVX�GDQ\FK�WHVWRZ\FK�
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'RGDWHN�'��7HVW\�SURFHVRUD�3$&

��� :VW S

:�SLHUZV]HM�SRâRZLH������URNX�ZDUV]DZVND�JUXSD�&06�SU]HSURZDG]LâD�WHVW\�SURWRW\SX

SURFHVRUD� 3$&�� 3URFHVRU� WHQ� MHVW� GHG\NRZDQ\P� XNâDGHP� VFDORQ\P� ]DSURMHNWRZDQ\P� QD� SR�

WU]HE\� WU\JHUD�� NWyUHJR� ]DGDQLHP� MHVW� RGQDOH]LHQLH�PLRQX� R� QDMZ\ V]\P� S G]LH�Z� GDQ\FK� SR�

FKRG] F\FK�]�NRPyU�53&�GHWHNWRUD�&06�>��@��-HVW�RQ�XU] G]HQLHP�SURJUDPRZDOQ\P��SR]ZDOD

QD�]DSURJUDPRZDQLH�NV]WDâWyZ� ODGyZ�DNFHSWRZDQ\FK�PLRQyZ� L�RGSRZLDGDM F\FK� LP�S GyZ��

V\QFKURQLF]Q\P��G]LDâDM F\P�Z�WU\ELH�SU]HWZDU]DQLD�SRWRNRZHJR�

��� $UFKLWHNWXUD�XNâDGX

'RNâDGQ\�RSLV�XNâDGX�PR QD�]QDOH ý�Z�SUDF\�>�@��3RQL HM�NUyWNR�]RVWDâ\�VFKDUDNWHU\]R�

ZDQH�JâyZQH�MHJR�F] FL�

3$&�]EXGRZDQ\�MHVW�]�QDVW SXM F\FK�PRGXâyZ��5\VXQHN�'����

�� PRGXâX�SRPLDUX�S GX

�� PRGXâX�NDVNDGXM FHJR

�� PRGXâX�%RXQGDU\�6FDQ�

3RMHG\QF]\�XNâDG�3$&�SRWUDIL�DQDOL]RZDý�QDVW SXM F\�]DNUHV�V\JQDâyZ�SRFKRG] F\FK�]

F]WHUHFK�SâDV]F]\]Q�GHWHNWRUyZ�53&�

�� ���ELWyZ�GDQ\FK�SRFKRG] F\FK�]�SâDV]F]\]Q\�06���QDMEOL V]HM�SXQNWRZL�SU]HFL FLD�ZL ]HN�
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ZVWDâR�ZLHOH�WHRULL�RSLVXM F\FK�V\VWHPRZH�SRGHM FLH�GR�WHJR�SUREOHPX�>��@��MDN�UyZQLH �LVWQLHM

QDU] G]LD��NWyUH�Z�VSRVyE�DXWRPDW\F]Q\�JHQHUXM �WHVW\�XNâDGyZ��W]Z��$73*�²�$XWRPDWLF�7HVW

3DWWHUQ�*HQHUDWLRQ���-HGQDN H�]H�Z]JO GX�QD�EUDN�GRVW SX�GR�WDNLFK�QDU] G]L�SU]H]�ZDUV]DZVN

JUXS �&06��QLHW\SRZ �EXGRZ �SURFHVRUD�3$&�RUD]�MHJR�ROEU]\PL�UR]PLDU��]GHF\GRZDQR�VL �QD

Z\NRQDQLH�WHVWyZ�VDPRG]LHOQLH�
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5]HF] �QLHPR OLZ �MHVW�SU]HWHVWRZDQLH�WHJR�W\SX�XNâDGX�SRSU]H]�SRGDZDQLH�QD�ZHM FLD

ZV]\VWNLFK�PR OLZ\FK�NRPELQDFML�SREXG]H �L�REVHUZRZDQLH�UHDNFML�SURFHVRUD�²�MHVW�]E\W�ZLHOH

WDNLFK� NRPELQDFML��.RQLHF]QH� MHVW�Z\EUDQLH� WDNLFK� SREXG]H �� NWyUH� E G � WHVWRZDý� NRQNUHWQH

HOHPHQW\�XNâDGX��=UH]\JQRZDQR�]�WHVWRZDQLD�SRMHG\QF]\FK�EUDPHN�L�SRâ F]H �PL G]\�QLPL��]H

Z]JO GX�QD�LFK�EDUG]R�GX �OLF]E ��2JUDQLF]RQR�VL �QD�VSUDZG]HQLX�SRSUDZQHJR�Z\NRQ\ZDQLD

SRGVWDZRZ\FK�IXQNFML�SU]H]�JUXS\�EUDPHN�WZRU] F\FK�JâyZQH�HOHPHQW\�]D]QDF]RQH�QD�U\VXQ�

NX�'���

=D�SRPRF �VSHFMDOQLH�GR�WHJR�FHOX�QDSLVDQHJR�SURJUDPX�WHVWJHQ�SU]\JRWRZDQR�NLOND�VHULL

WHVWyZ�� ]� NWyU\FK�ND GD� WHVWXMH� LQQ � JUXS � HOHPHQWyZ�XNâDGX��3URFHVRU� WHVWRZDQR� ÅRG� W\âXµ�

QDMSLHUZ�SU]HSURZDG]DQR� WHVW\�HOHPHQWyZ�RGSRZLHG]LDOQ\FK�]D�NR FRZH�HWDS\�DQDOL]\�� D�GR�

SLHUR� SRWHP� ]D� ZF]H QLHMV]H�� 7DNLH� SRGHM FLH� SR]ZDOD� P�LQ�� VSURZDG]Lý� GR� PLQLPXP� OLF]E

Uy Q\FK�URG]DMyZ�LQLFMDOL]DFML�XNâDGX�

��� 1D]ZD�WHVWX��(QFRGHU

,QLFMDOL]DFMD� XNâDGX�� =DSURJUDPRZDQLH� F] FL� GHPXOWLSOHNVHUyZ� Z� WHQ� VSRVyE�� E\

PyJâ� ]RVWDý�Z\JHQHURZDQ\� ND G\� NRG�S GRZ\� �������� �]DUyZQR�GRGDWQL� MDN� L� XMHPQ\���0XOWL�

SOHNVHU\�]DSURJUDPRZDQH�V �Z�WDNL�VSRVyE��E\�ND G\� ODG�RGSRZLDGDâ�GZRP�JUXSRP�PXOWLSOHN�

VHUyZ� �L� GZRP�GHPXOWLSOHNVHURP��� MHGQHM�RGSRZLDGDM FHM� F] VWNRP�GRGDWQLP�� D� GUXJLHM� XMHP�

Q\P�

3REXG]HQLD�� 3RGDQLH� SR� NROHL� V\JQDâyZ� RGSRZLDGDM F\FK� ZV]\VWNLP� ]DSURJUDPRZD�

Q\P� ODGRP�

&R�MHVW�WHVWRZDQH�

-� ORJLND�XNâDGX�]D�(QFRGHUHP

-� JHQHURZDQLH�ZV]\VWNLFK�NRGyZ�SU]H]�(QFRGHU

-� Z\ELHUDQLH�Z\ V]HJR�NRGX�GOD�SDU�Uy QL F\FK�VL �R��

-� Z\ELHUDQLH�GRGDWQLHJR�NRGX�GOD�SDU�R�W\P�VDP\P�S G]LH

��� 1D]ZD�WHVWX��3RV�1HJ

,QLFMDOL]DFMD�XNâDGX��'ZD�URG]DMH�LQLFMDOL]DFML��Z�MHGQ\P�ND G\� ODG�LQWHUSUHWRZDQ\�MHVW

MDNR� ODG� GRGDWQL� �UHMHVWU\� ))�� L� ))�� XVWDZLRQH� QD� ���� Z� GUXJLP� ZV]\VWNLH� ODG\� V � XMHPQH
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�))� ��L�))� ����:�RE\GZX�URG]DMDFK�ZV]\VWNLH�PXOWLSOHNVHU\� L�GHPXOWLSOHNVHU\�V �]DSURJUD�

PRZDQH�

3REXG]HQLD�� 3RGDQLH� SR� NROHL� V\JQDâyZ� RGSRZLDGDM F\FK� ZV]\VWNLP� ]DSURJUDPRZD�

Q\P� ODGRP�

&R�MHVW�WHVWRZDQH�

-� 3RSUDZQR ý�G]LDâDQLD�UHMHVWUyZ�))��L�))��RUD]�ORJLNL�]D�W\PL�UHMHVWUDPL�SU]HQRV] FHM�LQ�

IRUPDFM �R�]QDNX�PLRQX�

��� 1D]ZD�WHVWX��+SW

,QLFMDOL]DFMD�XNâDGX��5HMHVWU�+SW�XVWDZLRQ\�QD����ZH�ZV]\VWNLFK�LQQ\FK�WHVWDFK�MHVW�RQ

Z\]HURZDQ\����:V]\VWNLH�PXOWLSOHNVHU\�L�GHPXOWLSOHNVHU\�V �]DSURJUDPRZDQH�

3REXG]HQLD�� 3RGDQLH� SR� NROHL� V\JQDâyZ� RGSRZLDGDM F\FK� ZV]\VWNLP� ]DSURJUDPRZD�

Q\P� ODGRP�

&R�MHVW�WHVWRZDQH�

-� 3RSUDZQR ý�G]LDâDQLD�UHMHVWUX�+SW��))���RUD]�ORJLNL�]D�W\P�UHMHVWUHP�

��� 1D]ZD�WHVWX��'PX[

,QLFMDOL]DFMD�XNâDGX����� URG]DMyZ� LQLFMDOL]DFML� WDN�� E\� VSUDZG]Lý� JHQHURZDQLH� ND GHJR

NRGX�SU]H]�ND G\�GHPXOWLSOHNVHU��0XOWLSOHNVHU\�]DSURJUDPRZDQH�Z�WDNL�VSRVyE��E\�E\âR�PR OL�

ZH�Z\EUDQLH�ND GHJR�GHPXOWLSOHNVHUD�

3REXG]HQLD�� 3RGDQLH� SR� NROHL� V\JQDâyZ� RGSRZLDGDM F\FK� ZV]\VWNLP� ]DSURJUDPRZD�

Q\P� ODGRP�

&R�MHVW�WHVWRZDQH�

-� ']LDâDQLH�HOHPHQWyZ�25�����SDWU]�5\VXQHN�'����GOD�ZV]\VWNLFK�ZHM ý�Z�VWDQLH�)$/6(

OXE�GRNâDGQLH�MHGQHJR�Z�VWDQLH�758(�

-� *HQHURZDQLH�ZV]\VWNLFK�NRGyZ�SU]H]�ND G\�]�GHPXOWLSOHNVHUyZ�

��� 1D]ZD�WHVWX��4ELW
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,QLFMDOL]DFMD�XNâDGX��'ZD�URG]DMH�LQLFMDOL]DFML�

:�SLHUZV]\P�ZV]\VWNLH�PXOWLSOHNVHU\�RGSRZLDGDM FH�GRGDWQLP� ODGRP�PLRQyZ�]DSUR�

JUDPRZDQH�V �Z� WDNL� VSRVyE��E\� UR]SR]QDZDâ\�PLRQ\�QD�SRGVWDZLH�XGHU]H �Z�F]WHU\� OXE� WU]\

SRZLHU]FKQLH� GHWHNWRUyZ� �ZV]\VWNLH� PXOWLSOHNVHU\� Z� JUXSLH� RGSRZLDGDM FHM� MHGQHPX� ODGRZL

]DSURJUDPRZDQH� V � QD� QLH]HURZH� ZDUWR FL��� .D GD� JUXSD� PXOWLSOHNVHUyZ� PD� VZRMHJR� RGSR�

ZLHGQLND�Z UyG�PXOWLSOHNVHUyZ�GHILQLXM F\FK� ODG\�XMHPQ\FK�F] VWHN�� UR]SR]QDM FHJR� WHQ� VDP

ODG�QD�SRGVWDZLH�XGHU]H �Z�W\ONR�WU]\�SRZLHU]FKQLH�53&��MHGHQ�PXOWLSOHNVHU�Z�JUXSLH�XVWDZLR�

Q\�QD�]HUR��

'HPXOWLSOHNVHU\�GOD�GRGDWQLFK� ODGyZ�JHQHUXM �NRG����QDWRPLDVW�GOD�XMHPQ\FK�NRG���

:� GUXJLP� W\SLH� LQLFMDOL]DFML�PXOWLSOHNVHU\� L� GHPXOWLSOHNVHU\� RGSRZLDGDM FH� ODGRP� GR�

GDWQLFK�F] VWHN�]DPLHQLRQH�V � URODPL�]�PXOWLSOHNVHUDPL� L�GHPXOWLSOHNVHUDPL�GOD�XMHPQ\FK�F] �

VWHN�

3REXG]HQLD�� 3RGDQLH� SR� NROHL� V\JQDâyZ� RGSRZLDGDM F\FK� ZV]\VWNLP� ]DSURJUDPRZD�

Q\P� ODGRP� SRGDM F� XGHU]HQLD� Z� F]WHU\� SRZLHU]FKQLH� 53&�� �3$&� SRZLQLHQ� ZL F� ]D� ND G\P

UD]HP�RGSRZLHG]LHý�NRGHP���]�XVWDZLRQ\P�4ELWHP��

&R�MHVW�WHVWRZDQH�

-� *HQHURZDQLH�V\JQDâX�GREUHM�MDNR FL��4ELW��SU]H]�ND G\�]�XNâDGyZ�$LBQQQ

-� ']LDâDQLH� HOHPHQWX� 25���BTELW� �SDWU]� 5\VXQHN� '���� GOD� GRNâDGQLH� MHGQHJR� ]� ZHM ý

XVWDZLRQHJR�QD�758(

-� :\ELHUDQLH� ODGyZ�OHSV]HM�MDNR FL�SU]H]�HOHPHQW\�$LBQQQ

-� ']LDâDQLH�ORJLNL�]D�HOHPHQWHP�25���BTELW�SU]HQRV] FHM�LQIRUPDFM �R�MDNR FL� ODGX

��� 1D]ZD�WHVWX��0X[

,QLFMDOL]DFMD�XNâDGX�����URG]DMyZ�LQLFMDOL]DFML��3U]\�ND GHM� LQLFMDOL]DFML�ZV]\VWNLH�JUXS\

PXOWLSOHNVHUyZ�V �]DSURJUDPRZDQH�L�ND GD�]�QLFK�GHILQLXMH�LQQ\� ODG��.D GD�QDVW SQD��LQLFMDOL]D�

FMD�SURJUDPXMH�ND G\�]�PXOWLSOHNVHUyZ��DE\�VWDZDâ�VL �DNW\ZQ\�SU]\�SREXG]HQLX�NROHMQHJR�ZHM�

FLD��:V]\VWNLH�GHPXOWLSOHNVHU\�V �]DSURJUDPRZDQH��:�WHQ�VSRVyE�PR H�]RVWDý�SU]HWHVWRZDQH

VSUDZQH�G]LDâDQLH�PXOWLSOHNVHUyZ�GOD�UR]SR]QDZDQLD�ZV]\VWNLFK�ZHM ý�

3REXG]HQLD�� 3RGDQLH� SR� NROHL� V\JQDâyZ� RGSRZLDGDM F\FK� ZV]\VWNLP� ]DSURJUDPRZD�

Q\P� ODGRP�
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&R�MHVW�WHVWRZDQH�

-� 3RSUDZQR ý� G]LDâDQLD� ZV]\VWNLFK� PXOWLSOHNVHUyZ� GOD� UR]SR]QDZDQLD� ZV]\VWNLFK� ZHM ý

SU]\�GRNâDGQLH�MHGQ\P�ZHM FLX�DNW\ZQ\P�

��� 1D]ZD�WHVWX��0X[�=HUR

,QLFMDOL]DFMD�XNâDGX��7U]\� URG]DMH� LQLFMDOL]DFML��.D GD� JUXSD�PXOWLSOHNVHUyZ� MHVW� W\ONR

F] FLRZR� ]DSURJUDPRZDQD�� QLH� GHILQLXM F� ODGX� ]âR RQHJR� ]� XGHU]H � QDZHW� W\ONR�Z� WU]\� SR�

ZLHU]FKQLH�53&��:V]\VWNLH�GHPXOWLSOHNVHU\�V �]DSURJUDPRZDQH�

3REXG]HQLD��3RGDQLH�WDNLFK�SREXG]H �E\�]RVWDâ�Z\JHQHURZDQ\�QLH]HURZ\�NRG�S GRZ\

Z�SU]\SDGNX�]ZDUFLD�SRPL G]\�V\JQDâDPL�]�Uy Q\FK�SRZLHU]FKQL�53&

&R�MHVW�WHVWRZDQH�

-� LVWQLHQLH� ]HSVXW\FK�PXOWLSOHNVHUyZ�R� ]DZV]H� DNW\ZQ\FK�Z\M FLDFK�� OXE� DNW\ZQ\FK�Z\M�

FLDFK�SU]\�MDNLPNROZLHN�ZHM FLX�DNW\ZQ\P

-� ]ZDUFLD�SRPL G]\�V\JQDâDPL�]�Uy Q\FK�SRZLHU]FKQL�53&�

3RQL V]D�WDEHOD�SU]HGVWDZLD�JâyZQH�SDUDPHWU\�WHVWyZ�

/S� 1D]ZD /LF]ED
LQLFMDOL]DFML

/LF]ED�ZHNWRUyZ
WHVWRZ\FK

� (QFRGHU � ��

� 3RV�1HJ � ����

� +SW � ����

� 'PX[ �� ����

� 4ELW � ����

� 0X[ �� �����

� 0X[�=HUR � ���

3U]HWHVWRZDQLH� MHGQHJR� XNâDGX� ]DMPRZDâR� RNRâR� MHGQHM� PLQXW\��:L NV]R ý� F]DVX� SR�

FKâDQLDâD�LQWHUSUHWDFMD�SOLNyZ��SDW�RUD]��SW��)RUPDW�W\FK�SOLNyZ�]RVWDâ�WDN�GREUDQ\��E\�E\â�âDWZR

UR]XPLDQ\�SU]H]�F]âRZLHND�L�E\â�QLH]DOH Q\�RG�WHVWHUD��.RQZHUVMD�W\FK�SOLNyZ�QD�IRUPDW�VSHF\�

ILF]Q\�GOD� X \ZDQHJR� WHVWHUD� OXE� FKRFLD E\� 69)�GOD� SOLNyZ� �SDW�� SRZLQQD� VNUyFLý� WHQ� F]DV� GR

SDUX�VHNXQG�



6\VWHPRZH�SRGHM FLH�GR�WHVWRZDQLD�HOHNWURQLNL�Z\]ZDODQLD�Z�HNVSHU\PHQWDFK�Z\VRNLHM�HQHUJLL 6WURQD���

��� :\QLNL�WHVWyZ�L�SRGVXPRZDQLH

3U]HWHVWRZDQ\FK�]RVWDâR�G]LHVL ý�SURFHVRUyZ�3$&��=QDOH]LRQR�SHZQH�Eâ G\�Z�SURMHNFLH

XNâDGX� �SRZWDU]DM FH� VL � Z� ND G\P� XNâDG]LH�� RUD]� SDU � ZDG� SURGXNF\MQ\FK� Z� SRMHG\QF]\FK

XNâDGDFK�

%â G\�Z�SURMHNFLH�XNâDGX�

±� V\JQDâ\�]H�VWDFML�06��V �QLHSRWU]HEQLH�QHJRZDQH�

±� Eâ G\�Z�G]LDâDQLX�ORJLNL�G\QDPLF]QHM�XNâDGyZ��G]LDâDQLH�SURFHVRUyZ�VLOQLH�]DOH \�RG�F] VWR�

FL�RUD]�Z\SHâQLHQLD�]HJDUD��JG\�DNW\ZQ\�MHVW�4ELW��GDQH�GRW\F] FH�S GX�PLRQX�UR]OHZDQH�V

QD�SDU � WDNWyZ�]HJDUD�� SREXG]HQLD�SRGDZDQH� QD�ZHM FLD�PXV] � E\ý� SU]HG]LHODQH�Z� F]DVLH

SREXG]HQLDPL�]HURZ\PL��Z�MHGQ\P�WDNFLH�]HJDUD�SRGDZDQH�V �GDQH��Z�QDVW SQ\P�VDPH�]H�

UD��SRWHP�]QRZX�GDQH�LWG���

:�GZyFK�XNâDGDFK� ]QDOH]LRQR�ZDG\�SURGXNF\MQH��:� MHGQ\P� ]� QLFK� UHMHVWU�%RXQGDU\�

6FDQ�%67B'DWDB5HJLVWHU��E\â�SRSVXW\��Z�GUXJLP�XVWDZLHQLH�V\JQDâX�06����!�QLH�SRZRGRZD�

âR�RF]HNLZDQHM�UHDNFML�RGSRZLHGQLHJR�PXOWLSOHNVHUD�

2SLVDQD�Z�W\P�GRGDWNX�VWUDWHJLD�WHVWyZ�RUD]�SU]\JRWRZDQH�SRGF]DV�QLFK�Z]RUFH�WHVWR�

ZH��]ELRU\�SOLNyZ�LQLFMDOL]XM F\FK�RUD]�SREXG]H � L�RF]HNLZDQ\FK�RGSRZLHG]L�SURFHVRUD�3$&��

FKRFLD �RND]Dâ\�VL �HIHNW\ZQH�SU]\�EDGDQLX� WHJR�SURWRW\SX�SURFHVRUD��SRZLQQ\�E\ý� UR]ZLMDQH�

% G �RQH�Z\NRU]\VW\ZDQH�SU]H]�SURGXFHQWD�XNâDGyZ�Z�FHOX�Z\HOLPLQRZDQLD�ZDGOLZ\FK�HJ]HP�

SODU]\��3RZ\ V]H�WHVW\�]�PDâ\P�SUDZGRSRGRELH VWZHP�Z\NU\ZDM �FKRýE\�]ZDUFLD�QD�ZHM FLDFK

PXOWLSOHNVHUyZ��QLH�WHVWXM �RQH�UyZQLH �(QFRGHUD�DQL�HOHPHQWyZ�25��25���BTELW��25���«�

GOD�ZL FHM�QL �GZyFK�ZHM ý�DNW\ZQ\FK��1LH�]RVWDâ�UyZQLH �Z�SHâQL�SU]HWHVWRZDQ\�PRGXâ�NDVND�

GXM F\�DQL�PRGXâ�%6�



6\VWHPRZH�SRGHM FLH�GR�WHVWRZDQLD�HOHNWURQLNL�Z\]ZDODQLD�Z�HNVSHU\PHQWDFK�Z\VRNLHM�HQHUJLL 6WURQD���

3RG]L NRZDQLD

&KFLDâE\P� VHUGHF]QLH� SRG]L NRZDý�ZV]\VWNLP�� NWyU]\� SU]\F]\QLOL� VL � GR� SRZVWDQLD� QL�

QLHMV]HM�SUDF\��:�V]F]HJyOQR FL�3DQX�SURIHVRURZL�GU�KDE��-DQRZL�.UyOLNRZVNLHPX�]D�VNLHURZD�

QLH�PQLH�QD�WDN�LQWHUHVXM F\�WHPDW�L�ZVSRPDJDQLH�PQLH�VZRLPL�FHQQ\PL�ZVND]yZNDPL�

-HVWHP�ZLHOFH�]RERZL ]DQ\�SDQX�0DFLHMRZL�.XGOH�]D�XGRVW SQLHQLH�PL�ZLHOX�U\VXQNyZ

]DPLHV]F]RQ\FK�Z�WHM�SUDF\�RUD]�]D�V]HUHJ�ZDUWR FLRZ\FK�XZDJ�

']L NXM �UyZQLH �FDâHM�ZDUV]DZVNLHM�JUXSLH�&06��D�Z�V]F]HJyOQR FL�SDQRP�.U]\V]WRIR�

ZL�3R QLDNRZL��0DFLHMRZL�*yUVNLHPX��$QGU]HMRZL�)HQJOHURZL�L�.U]\V]WRIRZL�.LHU]NRZVNLHPX

]D�ZVSyâSUDF �QD�SROX�EDGD �RSLVDQ\FK�Z�WHM�SUDF\�

3DQX�:RMFLHFKRZL�=DERâRWQHPX�G]L NXM �]D�QLHRFHQLRQ �SRPRF�ZH�ZVW SQHM�ID]LH�SUDF

QDG�RSURJUDPRZDQLHP�%RXQGDU\�6FDQ�
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%LEOLRJUDILD

��� 0�*RUVNL�� *�,DVHOOL�� 0�.RQHFNL�� -�.UROLNRZVNL�� ,�0�.XGOD�� $�/LX]]L�� 0�3LHWUXVLQVNL�

.�3R]QLDN��:�=DERORWQ\��$�5DQLHUL��*�:URFKQD��7HVW�%HQFK�IRU�&06�53&�0XRQ�7ULJJHU�6\VWHP�

VLHUSLH �������QLHSXEOLNRZDQH

��� ,�0�.XGOD��6WDWXV� RI�3$&�$6,&�SURMHFW� DQG�7HVW�%HQFK� IRU�0XRQ� �53&��7ULJJHU�6\VWHP� IRU�&06�

75,'$6�0HHWLQJ�����0DUFK�����

��� 0LFKDâ� 3LHWUXVL VNL��6WDQRZLVNR� WHVWRZH� GR� EDGDQLH� WU\JHUD�PLRQRZHJR� 53&� GOD� HNVSHU\PHQWX� &06

SU]\�/+&��QLHSXEOLNRZDQH

��� 0DFLHM�*RUVNL�� ,JQDF\�0��.XGOD��.U]\V]WRI� 7�� 3R]QLDN��5HVLVWLYH� 3ODWH� &KDPEHU� �53&�� EDVHG

0XRQ�7ULJJHU�6\VWHP�IRU�&06�H[SHULPHQW���'DWD�&RPSUHVVLRQ�'HFRPSUHVVLRQ�6\VWHP��3RVWHU�6HVVLRQ�

��� 0�*RUVNL�� 0�.RQHFNL�� -�.UROLNRZVNL�� ,�0�.XGOD�� 0�/HZDQGRZVNL�� $�5DQLHUL�� *�:URFKQD�

7ULJJHU�(OHFWURQLFV�IRU�0XRQ�53&�&KDPEHUV�LQ�&06

��� =ELJQLHZ� -DZRUVNL�� ,JQDF\�0�� .XGOD��:LHVODZ� .X]PLF]�� 0DULXV]� 1LHZF]DV�� 5HVLVWLYH� 3ODWH

&KDPEHU� �53&�� EDVHG�0XRQ� 7ULJJHU� 6\VWHP� IRU� WKH� &06� H[SHULPHQW� �� 3$WWHUQ� &RPSDUDWRU� $6,&�
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