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W\FK�Z�V\VWHP\�NDQDOL]DF\MQH�]�Z\M�WNLHP�NDQDOL]DFML�RJyOQRVSáDZQHMURG]DM�WHUHQXSRZLHU]FKQLD² RGSURZDG]DQLH�ZyG�]DVRORQ\FKLOR�ü�ZRG\�>P�@]DVROHQLH�>PJ�GP�@²ZSURZDG]DQLH�ZyG�Z\NRU]\VWDQ\FK�QD�SRWU]HE\�FKRZX�OXE�KRGRZOL�U\E�LQQ\FK�QL* áRVRVLRZDWH�OXE�LQQ\FK�RUJDQL]PyZ�ZRGQ\FKZLHONR�ü�SURGXNFMLSRZLHU]FKQLD�X*\WNRZD�VWDZX² GRGDWNRZH�LQIRUPDFMH�ZQRV]RQH�RSáDW\�L�NDU\SU]HSURZDG]RQH�NRQWUROH�3,2� L�3,6�L�LFK�Z\QLNLLQIRUPDFMH�R�PRQLWRULQJX�ORNDOQ\P�L�MHJR�Z\QLNXQU�HZLGHQF\MQ\QD]ZDORNDOL]DFMD² LQQH�RELHNW\QD]ZDRSLV
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0RQLWRULQJ�JRVSRGDUNL�RGSDGDPL
2'3$'<��NDUW\�HZLGHQFML�L�SU]HND]DQLD�RGSDGyZ�

,��:\WZyUF\�RGSDGyZ² DGUHV�PLHMVFD�SRZVWDZDQLD���VNáDGRZDQLD�RGSDGyZ² F]\�Z\PDJDQH MHVW�SR]ZROHQLHMH*HOL�WDN��WR�QU�L�GDWD�Z\GDQLD�RUD]�WHUPLQ�RERZL�]\ZDQLD�L�HZHQWXDOQH�ZDUXQNL² RGSDG\�VNáDGRZDQH�VHOHNW\ZQLHNRG�L�QD]ZDPDVD��XZRGQLHQLD² RGSDG\�VNáDGRZDQH�QLHVHOHNW\ZQLH�NRG�L�QD]ZDPDVD��XZRGQLHQLD² GRGDWNRZH�LQIRUPDFMHZQRV]RQH�RSáDW\�L�NDU\SU]HSURZDG]RQH�NRQWUROH�3,2� L�3,6�L�LFK�Z\QLNLLQIRUPDFMH�R�PRQLWRULQJX�ORNDOQ\P�L�MHJR�Z\QLNX,,��6NáDGRZDQLH�RGSDGyZ² DGUHV�L�QD]ZD�VNáDGRZDQLD�RGSDGyZ² W\S�VNáDGRZLVND² URG]DM�RGSDGyZ�QLHEH]SLHF]Q\FK�VNáDGRZDQ\FK�Z�Z\G]LHORQHM�NZDWHU]H² SR]ZROHQLH QD�EXGRZ
 �QU��GDWD��SU]H]�NRJR�Z\GDQH�² GHF\]MD�]DWZLHUG]DM�FD�LQVWUXNFMH�HNVSORDWDFML��QU��GDWD��SU]H]�NRJR�Z\GDQH�² SR]ZROHQLH�QD�X*\WNRZDQLH��QU��GDWD��SU]H]�NRJR�Z\GDQH�² SU]HJO�G�HNRORJLF]Q\��QU��GDWD��SU]H]�NRJR�Z\GDQH�² GHF\]MD�R�ZVWU]\PDQLX�G]LDáDOQR�FL��QU��GDWD��SU]H]�NRJR�Z\GDQH�² ]JRGD�QD�]DPNQL
FLH��QU��GDWD��SU]H]�NRJR�Z\GDQH�² SRZLHU]FKQLD��FDáNRZLWD�L�Z\NRU]\VW\ZDQD�² SRMHPQR�ü��SODQRZDQD�L�Z\NRU]\VW\ZDQD�² URG]DM�XV]F]HOQLHQLD² VSRVyE�SRVW
SRZDQLD�]�RGFLHNDPL² VSRVyE�SRVW
SRZDQLD�]�JD]HP�VNáDGRZLVNRZ\P² F]\�SRVLDGD�RJURG]HQLD��RG�NLHG\�² F]\�SRVLDGD�SDV�]LHOHQL��RG�NLHG\�² F]\�SRVLDGD�SLH]RPHWU\��RG�NLHG\�² F]\�SRVLDGD�ZDJ
 �RG�NLHG\�² VNáDGRZDQH�RGSDG\NRGQD]ZDLOR�ü²PRQLWRULQJGDWDZ\QLNL,,,��,QVWDODFMH�GR�RG]\VNX���XQLHV]NRGOLZLDQLD RGSDGyZ² W\S�LQVWDODFML² DGUHV�L�QD]ZD�LQVWDODFML
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² SURMHNWRZDQD�PRF�SU]HURERZD² URG]DM�SURFHVX² U]HF]\ZL�FLH�SU]HURELRQD�LOR�ü² SR]ZROHQLH�QD�EXGRZ
 �QU��GDWD��SU]H]�NRJR�Z\GDQH�² SR]ZROHQLH�QD�X*\WNRZDQLD��QU��GDWD��SU]H]�NRJR�Z\GDQH�² SU]HJO�G�HNRORJLF]Q\��QU��GDWD��SU]H]�NRJR�Z\GDQH�² GHF\]MD�R�ZVWU]\PDQLX�G]LDáDOQR�FL��QU��GDWD��SU]H]�NRJR�Z\GDQH�² RG]\VN�HQHUJLL² RGS\ODQLH² XVXZDQLH�PHWDOL�FL
*NLFK² XVXZDQLD�GLRNV\Q�L�IXUDQyZ² LQQH�JD]\²PRQLWRULQJGDWD�L�Z\QLNL² SU]HWZDU]DQH�RGSDG\NRGQD]ZDLOR�ü
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0RQLWRULQJ�NRPSRQHQWyZ��URGRZLVND�
0RQLWRULQJ�]DQLHF]\V]F]H� SRZLHWU]D=JRGQLH� ]� QDGU]
GQ\P� FHOHP� G]LDáD� SRGHMPRZDQ\FK� QD� U]HF]� RFKURQ\� SRZLHWU]D�SU]HG� ]DQLHF]\V]F]HQLDPL� MDNLPL� MHVW� RFKURQD� ]GURZLD� OXG]NLHJR�� SULRU\WHWRZ\P� REV]DUHP�GOD� PRQLWRULQJX� SRZLHWU]D� V� ZLHONLH� PLDVWD� L DJORPHUDFMH� PLHMVNR�SU]HP\VáRZH�� 3U]\M
WH�NLHUXQNL�V� ]JRGQH�]�UHJXODFMDPL�8QLL�(XURSHMVNLHM��D Z V]F]HJyOQR�FL�]�G\UHNW\Z� ������(&�Z�VSUDZLH�RFHQ\�MDNR�FL�SRZLHWU]D��1D� WHUHQLH� ZRMHZyG]WZD� �ZL
WRNU]\VNLHJR� PRQLWRULQJ� ]DQLHF]\V]F]H� SRZLHWU]D�DWPRVIHU\F]QHJR�SURZDG]RQ\�MHVW�Z�UDPDFK�VLHFL�NUDMRZHM�L�UHJLRQDOQHM��.UDMRZD�VLHü�VWDFML�SRGVWDZRZ\FK�PRQLWRULQJX�]DQLHF]\V]F]H� SRZLHWU]D�]ZDQD�GDOHM�VLHFL� SRGVWDZRZ� MHVW� HOHPHQWHP� 30��� =DGDQLHP� VLHFL� SRGVWDZRZHM� MHVW� GRVWDUF]HQLH�RUJDQRP�DGPLQLVWUDFML�U]�GRZHM� L VDPRU]�GRZHM�RUD]�VSRáHF]H�VWZX�LQIRUPDFML�R�VW
*HQLDFK�Z\EUDQ\FK�]DQLHF]\V]F]H� SRZLHWU]D�Z�VNDOL�NUDMX�L REVHUZRZDQ\FK�WUHQGDFK��:\QLNL�EDGD�Z\NRU]\VW\ZDQH� V� WDN*H� GOD� SRWU]HE� RFHQ\� MDNR�FL� SRZLHWU]D� Z� ZRMHZyG]WZLH�� VWDFMH�SRGVWDZRZH� V� MHGQRF]H�QLH� HOHPHQWDPL� VNáDGRZ\PL� ZRMHZyG]NLFK� VLHFL� PRQLWRULQJX�]DQLHF]\V]F]H� SRZLHWU]D��0RQLWRULQJ� ]DQLHF]\V]F]H� SRZLHWU]D� Z� SRZLHFLH� NLHOHFNLP� MHVW� UHDOL]RZDQ\�Z�UDPDFK�PRQLWRULQJX�NUDMRZHJR��UHJLRQDOQHJR�Z���SXQNWDFK�SRPLDURZ\FK�RUD]�ORNDOQHJR�'OD� PRQLWRULQJX� SRZLHWU]D� DWPRVIHU\F]QHJR� SURSRQXMH� VL
 SU]HSURZDG]HQLH� SHáQHM�LQZHQWDU\]DFML� (UyGHá� HPLVML� ]DQLHF]\V]F]H� GR� SRZLHWU]D� �(UyGáD� SXQNWRZH��SRZLHU]FKQLRZH��OLQLRZH��
0RQLWRULQJ�VWDQX�ZyG�SRZLHU]FKQLRZ\FK�L�SRG]LHPQ\FK:� UDPDFK� SRGV\VWHPX� PRQLWRULQJX� ZyG� SRZLHU]FKQLRZ\FK� L� SRG]LHPQ\FK�SURZDG]RQH� V� EDGDQLD� PDM�FH� QD� FHOX� RNUH�OHQLH� MDNR�FL� ZyG�� UHDOL]RZDQLH� SURJUDPyZ�PL
G]\QDURGRZ\FK�� RUD]� LGHQW\ILNDFM
 JáyZQ\FK� SUREOHPyZ� Z\VW
SXM�F\FK� Z� JRVSRGDUFH�ZRGQHM� WDNLFK� PL
G]\� LQQ\PL� MDN�� ]DVROHQLH�� HXWURIL]DFMD�� 0RQLWRULQJ� UHDOL]RZDQ\� MHVW�Z�UDPDFK�VLHFL�NUDMRZHM��UHJLRQDOQHM�RUD]�ORNDOQHM�:� UDPDFK� VLHFL� UHJLRQDOQHM� QD� WHUHQLH� SRZLDWX� NLHOHFNLHJR� SURZDG]L� VL
 PRQLWRULQJ��� U]HN� %REU]\�� &]DUQHM� 1LG\�� &]DUQHM� 6WDV]RZVNLHM�� /XEU]DQNL�� àDJRZLF\�� àRVRVLQ\��3RNU]\ZLDQNL�� 3VDUNL� L� :VFKRGQLHM� RUD]� GZyFK� ]ELRUQLNyZ�� &KD�F]D� L� &HG]\QD�� ,VWQLHMH�UyZQLH* SRWU]HED� REM
FLD� PRQLWRULQJLHP� MDNR�FL� ZyG� LQQ\FK� U]HN� QS�� %HOQLDQNL� Z� FHOHP�PRQLWRURZDQLD�MDNR�FL�ZRG\�SRZLHU]FKQLRZHM��
0RQLWRULQJ�JOHE0RQLWRULQJ� JOHE� ]RVWDá� XWZRU]RQ\� Z FHOX� REVHUZRZDQLD� ]PLDQ� MDNR�FL� JOHE� SRG�ZSá\ZHP�DQWURSRSUHVML��: UDPDFK�PRQLWRULQJX�UHDOL]RZDQH�V� ]DGDQLD�� GáXJRIDORZH�]PLDQ\�FKHPL]PX�JOHE�� EDGDQLD�FKHPL]PX�JOHE�Z�RNROLFDFK�RGG]LDá\ZDQLD�ORNDOQ\FK�(UyGHá�]DQLHF]\V]F]H��:� UDPDFK� PRQLWRULQJX� JOHE� E
G� SURZDG]RQH� EDGDQLD� ]DQLHF]\V]F]H� JOHE� Z� UDPDFK�RFKURQ\�JUXQWyZ�X*\ZDQ\FK�UROQLF]R�
0RQLWRULQJ�KDáDVX�1DGPLHUQ\� KDáDV� QDOH*\� GR� ]MDZLVN� Z\ZRáXM�F\FK� X� OXGQR�FL� RJURPQH�]DQLHSRNRMHQLH�� 'ODWHJR� FHOHP� PRQLWRULQJX� MHVW� SURZDG]HQLH� SRPLDUyZ� RUD]�Z\NRU]\VW\ZDQLH� LVWQLHM�F\FK� GDQ\FK� GR� RSUDFRZDQLD� SODQyZ� DNXVW\F]Q\FK� PLDVW� RUD]�Z\]QDF]HQLD� REV]DUyZ� R� SRQDGQRUPDW\ZQ\P� SR]LRPLH� KDáDVX�� 0RQLWRULQJ� KDáDVX�UHDOL]RZDQ\�MHVW�Z�� VLHFLDFK�UHJLRQDOQ\FK�
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� VLHFLDFK�ORNDOQ\FK�
'OD� SRZLDWX� NLHOHFNLHJR� QDOH*\� SRGM�ü� G]LDáDQLD� ]PLHU]DM�FH� GR� EDGDQLD� KDáDVX�NRPXQLNDF\MQHJR�GURJRZHJR� L NROHMRZHJR�RUD]�GRFHORZR�GR������ URNX�RSUDFRZDQLH�PDS\�DNXVW\F]QHM�SRZLDWX�0RQLWRULQJ� �URGRZLVND� SRZLQLHQ� UyZQLH* XZ]JO
GQLDü� WDNLH� HOHPHQW\� �URGRZLVND� MDN�SU]\URGD��JHRORJLD��Z�W\P�PLNUR�L�QHRWHNWRQLND�(ZLGHQFMD� GDQ\FK� E
G]LH� VL
 RGE\ZDáD� Z� RSDUFLX� R� ED]
 ZV]\VWNLFK� RELHNWyZ� �]DNáDGyZ��LQVW\WXFML� L� LQQ\FK� MDN� Z\V\SLVND�� XM
FLD� ZRG\� SLWQHM� LWS���� NWyUH� Z� MDNLNROZLHN� VSRVyE�NRU]\VWDM� ]H��URGRZLVND�OXE�QD�QL� RGG]LDá\ZXM��%D]D�E
G]LH�XZ]JO
GQLDáD�GDQH�R�RELHNFLH�x DGUHVRZR�LQIRUPDF\MQH�� QD]Z
�� DGUHV� L� Z� PLDU
 SRWU]HE� LQQH� GDQH� �EUDQ*D�� IRUPD�SUDZQD��GDQH�UHMHVWUDF\MQH��UHJRQ��1,3��WHOHIRQ��ID[��H�PDLO��LWS��x R� HOHPHQWDFK� �URGRZLVND�� ]� NWyU\FK� RELHNW� NRU]\VWD� OXE� QD� NWyUH� RGG]LDá\ZXMH�ZJ�SXQNWX���x R�XWZRU]HQLX�REV]DUyZ�RJUDQLF]RQHJR�X*\WNRZDQLD�ZRNyá�RELHNWXx R� SRVLDGDQ\FK� SU]H]� RELHNW� ]H]ZROHQLDFK� L� SR]ZROHQLDFK� �� URG]DM�� GDWD�� SU]\]QDQH�OLPLW\�x U]HF]\ZLVW\P�ZSá\ZLH�RELHNWX�QD��URGRZLVNR��GDQH�]H�VSUDZR]GD���PRQLWRULQJX�LWS��
'DQH�Z�ED]LH�E
G� PRJá\�E\ü�Z�GRZROQ\P�PRPHQFLH�PRG\ILNRZDQH�L�X]XSHáQLDQH�3U]HZLGXMH�VL
 NRU]\VWDQLH�]�LVWQLHM�F\FK�OXE�Z�PLDU
 SRWU]HE� WZRU]HQLH�QRZ\FK�VáRZQLNyZ��QS�� NODV\ILNDFMD� RGSDGyZ�� HPLWRU\� ]DQLHF]\V]F]H��� (UyGáD� KDáDVX� LWS���� ]� NWyU\FK� V\VWHP�E
G]LH� NRU]\VWDá� SU]\ ZSURZDG]DQLX� GDQ\FK� RUD]� Sy(QLHMV]\P� WZRU]HQLX� ]HVWDZLH�L�UDSRUWyZ�

:� RSDUFLX� R� GDQH� ]JURPDG]RQH� Z� ED]LH� E
G]LH� PR*QD� RWU]\PDü� ]HVWDZLHQLD� L� UDSRUW\�]DZLHUDM�FH�LQIRUPDFMH�R�x Z\EUDQ\P� RELHNFLH� �ZV]\VWNLFK� MHJR� DVSHNWDFK� �URGRZLVNRZ\FK� RG� PRPHQWX�ZSURZDG]HQLD� GR� V\VWHPX�� JUXSLH� RELHNWyZ� ZHGáXJ� ]DGDQ\FK� NU\WHULyZ��QS��Z\EUDQHM�EUDQ*\��SU]HNUDF]DM�FHM�QRUP\�OXE�SU]\]QDQH�OLPLW\�LWS��x Z\EUDQ\P� VNáDGQLNX� �URGRZLVND� �OLVWD� RELHNWyZ� QD� QLHRGG]LDá\ZXM�F\FK�� ZLHONR�ü�RGG]LDá\ZDQLD� SRWHQFMDOQD� ZJ� SU]\]QDQ\FK� OLPLWyZ� L� U]HF]\ZLVWD� Z� Z\EUDQ\FK�ODWDFK�x ]ELRUF]H� ]HVWDZLHQLH� ZV]\VWNLFK� F]\QQLNyZ� RGG]LDá\ZXM�F\FK� QD� �URGRZLVNR�Z�Z\EUDQ\P�RNUHVLHx LQQH�]HVWDZLHQLD�ZJ�SRWU]HE�=DPDZLDM�FHJR�
:� ND*G\P� ]HVWDZLHQLX� E
G]LH� PR*OLZH� ]GHILQLRZDQLH� ]DNUHVX� JHQHURZDQ\FK�LQIRUPDFML� RUD]�GRGDWNRZR�RNUH�OHQLH� F]\�Z�]HVWDZLHQLX�PDMD�E\ü�XZ]JO
GQLRQH�ZV]\VWNLH�RELHNW\�]DZDUWH�Z�ED]LH��F]\�W\ONR�VSHáQLDM�FH�]DGDQH�ZDUXQNL�=HVWDZLHQLD�Z\PLHQLRQH�Z�SXQNFLH���E
G� JHQHURZDQH�QD�HNUDQ�]�PR*OLZR�FL��x Z\GUXNRZDQLDx HNVSRUWX�GR�GRNXPHQWX�:RUGDx HNVSRUWX�GR�GRNXPHQWX�([FHODx ]DSLVX�GR�SOLNX�Z�IRUPDFLH�;0/x ]DSLVX�GR�SOLNX�Z�IRUPDFLH�+70/x ]DSLVX�GR�SOLNX�Z�SRVWDFL�LQVWUXNFML�64/x ]DSLV�Z�IRUPDFLH�WDEHOL�G%DVH�,,,
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x ]DSLV�GR�SOLNX�WHNVWRZHJR
:� UDPDFK� WHJR� HWDSX� RSUDFRZDQLD� ]RVWDáD� Z\NRQDQD� VWURQD� ZZZ� ZHGáXJ� SRQL*V]\FK�]DáR*H��x SUH]HQWDFMD�PDWHULDáyZ�RSUDFRZDQ\FK�Z�UDPDFK�XPRZ\x IRUXP�G\VNXV\MQH�XPR*OLZLDM�FH�XPLHV]F]HQLH�RSLQLL�SU]H]�RGZLHG]DM�F\FK�VWURQLHx VWDW\VW\ND�RGZLHG]LQ�VWURQ\x SDQHO� DGPLQLVWUDF\MQ\� XPR*OLZLDM�F\� GRGDZDQLH�� XVXZDQLH� L� Z\PLDQ
SRV]F]HJyOQ\FK�VWURQ�SRUWDOXx SDQHO�DGPLQLVWUDF\MQ\�XPR*OLZLDM�F\�]DU]�G]DQLH�IRUXP�G\VNXV\MQ\P�
������ 0RQLWRULQJ�SROLW\NL�RFKURQ\��URGRZLVND�

0RQLWRULQJ� SROLW\NL� RFKURQ\� �URGRZLVND� R]QDF]D�� *H� ZGUD*DQLH� 3URJUDPX� RFKURQ\��URGRZLVND� SRZLDWX� NLHOHFNLHJR� E
G]LH� SRGOHJDáR� UHJXODUQHM� RFHQLH�� &R� GZD� ODWD� E
G]LH�RFHQLDQ\�VWRSLH� ZGUR*HQLD�SURJUDPX�Z�IRUPLH�UDSRUWX��D�FR���ODWD�SURJUDP�E
G]LH�SRGOHJDá�DNWXDOL]DFML��
8G]LDá�VSRáHF]H�VWZD�Z�UHDOL]DFML�SURJUDPX�

'R�SRGVWDZRZ\FK�FHFK�ZVSyáF]HVQHJR�PLDVWD�ZSá\ZDM�F\FK�QD�SU]HELHJDM�FH�Z�QLP�SURFHV\� VSRáHF]QH� L ]PLHU]DM�FH� GR� SUDNW\F]QHM� UHDOL]DFML� NRQFHSFML� ]UyZQRZD*RQHJR�UR]ZRMX�Z�PLH�FLH�]DOLF]\ü�QDOH*\��x PQRJR�ü� L� Uy*QRURGQR�ü� RUJDQL]DFML� SR]DU]�GRZ\FK� RUD]� LQQ\FK� IRUPDOQ\FK� MDN�L� QLHIRUPDOQ\FK� JUXS� VSRáHF]Q\FK�� FR� U]XWXMH� QD� NRQLHF]QR�ü� EDUG]R� V]HURNR�]DNURMRQ\FK�L�]Uy*QLFRZDQ\FK�G]LDáD� QD�U]HF]�Zá�F]DQLD�VSRáHF]QR�FL�ORNDOQHM��EUDN�PR*OLZR�FL� XG]LDáX� Z� W\P� SURFHVLH� NWyUHMNROZLHN� ]� JUXS� PLHV]ND�FyZ� E\áRE\�UyZQR]QDF]QH� ]� QLHZ\SHáQLHQLHP� MHGQHJR� ]� SRGVWDZRZ\FK� Z\PRJyZ� HNRUR]ZRMX�MDNLP� MHVW� XUXFKRPLHQLH�PHFKDQL]PX� V]HURNLFK� NRQVXOWDFML� VSRáHF]Q\FK� L�Zá�F]DQLD�VSRáHF]H�VWZD�Z SURFHV\�SRGHMPRZDQLD�GHF\]ML��x GR�ü� GX*H� QD� RJyá� ]Uy*QLFRZDQLH� VSRáHF]QH� PLHV]ND�FyZ�� ]ZáDV]F]D� VSRáHF]QR�FL�ZL
NV]\FK� PLDVW�� Z\QLND� VW�G� NRQLHF]QR�ü� Z� SU]\SDGNX� SU]HSURZDG]DQLD� EDGD�RSLQLL�SXEOLF]QHM�REM
FLD�QLPL�VSRUHM�JUXS\�UHVSRQGHQWyZ��Uy*QH�JUXS\�PLHV]ND�FyZ�PLDVW� L� ZVL� PRJ� SUH]HQWRZDü� VNUDMQLH� Uy*QH� RSLQLH� R NOXF]RZ\FK� NZHVWLDFK�UR]VWU]\JDQ\FK�Z�SURFHVLH�WZRU]HQLD�SURJUDPX�HNRUR]ZRMX�SRZLDWX��x GX*D� OLF]ED� ORNDOQ\FK� JUXS� LQWHUHVX�� QLH� ]DZV]H� ]JRGQ\FK� L� JRWRZ\FK� GR�ZVSyáG]LDáDQLD��Z\QLND�]�WHJR�NRQLHF]QR�ü�SRQLHVLHQLD�SU]H]�ZáDG]H�SRZLDWX�VSRUHJR�QLHUD]� Z\VLáNX�� E\� SU]HNRQDü� SRV]F]HJyOQH� JUXS\� R� NRQLHF]QR�FL� RGU]XFHQLD�SDUW\NXODUQ\FK� LQWHUHVyZ� L� ]QDOH]LHQLD� SáDV]F]\]Q\� SRUR]XPLHQLD� Z LPL
Z\NUHRZDQLD�VLOQHJR�ORNDOQHJR�OREE\�QD�U]HF]�HNRUR]ZRMX��x F]
VW\� EUDN� DXWHQW\F]Q\FK� ORNDOQ\FK� OLGHUyZ�� FR�PR*H� XWUXGQLDü� L� Z\GáX*Dü� SURFHV�Zá�F]DQLD�PLHV]ND�FyZ�Z�SUDFH�QDG�SURJUDPHP�HNRUR]ZRMX�SRZLDWX��x IXQNFMRQRZDQLH� QD� RJyá� GX*HM� OLF]E\� LQVW\WXFML�� NWyUH� G\VSRQXM� GDQ\PL� SRPRFQ\PL�Z� SUDFDFK� QDG� SURJUDPHP� HNRUR]ZRMX� SRZLDWX�� Z� SU]\SDGNX� EH]SR�UHGQLHJR�Zá�F]HQLD� SUDFRZQLNyZ� W\FK� LQVW\WXFML� Z SUDFH� QDG� SURJUDPHP��PR*H� WR� ]QDF]HQLH�XáDWZLü�L�SU]\VSLHV]\ü�SURFHV�WZRU]HQLD�SURJUDPX��x VNRPSOLNRZDQ\� FKDUDNWHU� ]DU]�G]DQLD� RUJDQL]PHP� SRZLDWX�� FR� Z� GX*HM� PLHU]H�QDU]XFD� NRQLHF]QR�ü� Zá�F]HQLD� Z� SURFHV� WZRU]HQLD� SURJUDPX� HNRUR]ZRMX� V]HUHJX�
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VSHFMDOLVWyZ� VSR�UyG� SUDFRZQLNyZ�6WDURVWZD� SRZLDWRZHJR� L�ZD*QLHMV]\FK� LQVW\WXFML�NRPXQDOQ\FK��.OXF]HP� GR� UHDOL]DFML� SURJUDPX� ]PLHU]DM�FHJR� GR� SUDNW\F]QHJR� XU]HF]\ZLVWQLDQLD�LGHL� HNRUR]ZRMX� MHVW� ZVSyáSUDFD� L� SDUWQHUVWZR� PL
G]\� Uy*Q\PL� V]F]HEODPL� ZáDG]\��RUJDQL]DFMDPL� L� JUXSDPL� LQWHUHVX�� :� P\�O� WHM� ]DVDG\� QDOH*\� G�*\ü� GR� ]DQLHFKDQLD�GRW\FKF]DVRZHM� SUDNW\NL� WZRU]HQLD� L� UHDOL]DFML� SU]H]� SRV]F]HJyOQH� RUJDQL]DFMH� F]\� DJHQG\�SURJUDPyZ� G]LDáD� QLHXZ]JO
GQLDM�F\FK� V]HUV]HJR� LQWHUHVX� VSRáHF]QHJR�� :L
NV]R�ü�SUREOHPyZ� PR*H� E\ü� UR]ZL�]DQH� W\ONR� Z� GURG]H� VNRRUG\QRZDQ\FK� G]LDáD� Uy*Q\FK�SRGPLRWyZ�L�RGSRZLHGQLP�SRG]LDOH�LFK�RGSRZLHG]LDOQR�FL�:� W\P� FHOX� SRZLQQD� E\ü� SRZRáDQD� 5DGD� GV�� ZGUR*HQLD� SURJUDPX� L� RFHQ\� MHJR�HIHNW\ZQR�ü�Z�OLF]ELH�RNRáR����RVyE��5DG
 W� QDOH*\�WUDNWRZDü�MDNR�VZRLVWH�FLDáR�GRUDGF]H�ZáDG]� SRZLDWX� L� DQLPDWRUD� ZVSyáSUDF\� ZV]\VWNLFK� ]DLQWHUHVRZDQ\FK� VWURQ� QD� U]HF]�ZGUR*HQLD�SURJUDPX�:� VNáDG� UDG\� SRZLQQL�ZFKRG]Lü� SU]HGVWDZLFLHOH� Uy*Q\FK� JUXS� ]DZRGRZ\FK� L� VSRáHF]Q\FK��Z� W\P� SU]HGVWDZLFLHOH� LQVW\WXFML� L� ILUP� PDM�F\FK�� ]� XZDJL� QD� ]DNUHV� VZRMHM� G]LDáDOQR�FL��ZLHG]
 MDN�L GR�ZLDGF]HQLH�Z�G]LHG]LQDFK�]ZL�]DQ\FK�]�IXQNFMRQRZDQLHP�SRZLDWX��:D*QH� MHVW� DE\� Z� 5DG]LH� ]QDOD]á\� VL
 RVRE\�� NWyUH� QLH� W\ONR� G\VSRQXM� RNUH�ORQ�ZLHG]� F]\� GR�ZLDGF]HQLHP�� DOH� WDN*H� LGHQW\ILNXM� VL
 ]� PLDVWHP� L� MHJR� PLHV]ND�FDPL�L� GRVWU]HJDM� NRQLHF]QR�ü� SRGM
FLD� ZVSyOQLH� ] ZáDG]DPL� ORNDOQ\PL� Z\VLáNX� QD� U]HF]�RSUDFRZDQLD�L�ZGUR*HQLD�SURJUDPX��UR]ZL�]DQLD�SRGVWDZRZ\FK�SUREOHPyZ�SRZLDWX�6NáDG� 5DG\� SRZLQLHQ� ]DSHZQLDü� UyZQRZDJ
 PL
G]\� HNVSHUWDPL� �QS�� OHNDU]DPL��HNRORJDPL�� HNRQRPLVWDPL��� SU]HGVWDZLFLHODPL� QDMZD*QLHMV]\FK� LQVW\WXFML�� RUJDQL]DFMDPL�SR]DU]�GRZ\PL� L� ]DLQWHUHVRZDQ\PL� PLHV]ND�FDPL� �OLGHUDPL�� QLH� UHSUH]HQWXM�F\PL� *DGQHM�RUJDQL]DFML�� F]\� LQVW\WXFML�� 7ZRU]�F� 5DG
 QLH� SRZLQQR� VL
 ]DSRPLQDü� R� SU]HGVWDZLFLHODFK�PáRG]LH*\��&L� V� QLHZ�WSOLZLH�QDMEDUG]LHM� ]DLQWHUHVRZDQL�Z�NUHRZDQLX�SU]\V]áR�FL� VZRMHJR�UHJLRQX�L�PDM� JáRZ\�Z\SHáQLRQH�FLHNDZ\PL��F]
VWR�QRZDWRUVNLPL�SRP\VáDPL��MDN�SRSUDZLDü�G]LVLHMV]� U]HF]\ZLVWR�ü��1DOH*\� WH* GRFHQLü�SU]HGVWDZLFLHOL� OXG]L� VWDUV]\FK�� QLHSUDFXM�F\FK�MX* ]DZRGRZR� L� G\VSRQXM�F\FK� ZROQ\P� F]DVHP� RUD]� JRWRZ\FK� G]LHOLü� VL
 VZRLP�GR�ZLDGF]HQLHP� *\FLRZ\P� F]\� ]DZRGRZ\P�� 0R*H� WR� E\ü� EDUG]R� SRPRFQH� SU]\� DQDOL]LH�LVWQLHM�F\FK�SUREOHPyZ�L�V]XNDQLX�GUyJ�LFK�UR]ZL�]\ZDQLD�,QVW\WXFMRQDOQD� SU]\QDOH*QR�ü� ZL
NV]R�FL� F]áRQNyZ� 5DG\� PR*H� ]PLHQLü� FKDUDNWHU�5DG\��SR]EDZLDM�F�MHM�F]
VWR�VSRáHF]QHJR�FKDUDNWHUX��&KF�F�WHJR�XQLNQ�ü�QDOH*\�V]F]HJyOQ\�QDFLVN� SRáR*\ü� QD� ]DVDG
 GREURZROQR�FL� XG]LDáX� Z� SUDFDFK� .RPLWHWX�� FR� R]QDF]D�� *H�F]áRQNRZLH� 5DG\� QLH� V� GR� QLHM� IRUPDOQLH� GHOHJRZDQL� SU]H]� VZRMH� PDFLHU]\VWH� LQVW\WXFMH��:DUWR� GRGDü��*H� WDN� VNáDG� MDN� L� OLF]HEQR�ü�.RPLWHWX�SRZLQQD� ]� MHGQHM� VWURQ\�JZDUDQWRZDü�Z�PLDU
 SHáQ� UHSUH]HQWDFM
 VSRáHF]QR�FL� ORNDOQHM��]�GUXJLHM�]D� VWURQ\�PR*OLZR�ü�UHDOL]DFML�VWDZLDQ\FK� SU]HG�5DG� ]DGD��� 3DPL
WDü� QDOH*\� R� W\P�� *H� ]E\W� GX*D� OLF]ED� F]áRQNyZ�5DG\PR*H�XWUXGQLDü�VSUDZQH�MHJR�IXQNFMRQRZDQLH��1LH]DOH*QLH�RG�WHJR�SR*�GDQH�MHVW�SRZRáDQLH�MHGQHJR� ]� Z\*V]\FK� XU]
GQLNyZ� SRZLDWRZ\FK� GR� SHáQLHQLD� IXQNFML� á�F]QLND� SRPL
G]\�ZáDG]DPL�SRZLDWX�L�5DG���2VRED�WD�SRZLQQD�QD�ELH*�FR�LQIRUPRZDü�ZáDG]H�R�SRVW
SLH�SUDFQDG� ZGUD*DQLHP� SURJUDPX� RUD]� ZVSRPDJDü� F]áRQNyZ� 5DG\� Z SURFHVLH� ]ELHUDQLD�QLH]E
GQ\FK��E
G�F\FK�Z�G\VSR]\FML�XU]
GX�GDQ\FK�L�PDWHULDáyZ��
:VND(QLNL�UHDOL]DFML�SURJUDPX��RFHQ\��UDSRUW\

0RQLWRURZDQLH� SURJUDPX� R]QDF]D� REVHUZDFM
 ]PLDQ� Z� ZLHOX� Z]DMHPQLH� ]H VRE�SRZL�]DQ\FK� VIHUDFK� IXQNFMRQRZDQLD� SRZLDWX�� 1LHPR*QR�ü� PLHU]HQLD� L� PRQLWRURZDQLD�ZV]\VWNLHJR� L� ]ZL�]DQH� ]� W\P� NRV]W\� QDU]XFDM� NRQLHF]QR�ü� VWRVRZDQLD� VSHFMDOQLH� GR� WHJR�FHOX�RSUDFRZDQHM�OLVW\�ZVND(QLNyZ��MDNLPL�]DPLHU]DP\�SRVáXJLZDü�VL
 SU]\�RFHQLH�SRVW
SyZ�QD� GURG]H� GR� ZGUD*DQLD� SURJUDPX�� 3RZLQQ\� E\ü� RQH� RNUH�ORQH� QD� HWDSLH� RSUDFRZ\ZDQLD�
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SURJUDPX�� D� QLH� GRSLHUR� QD� HWDSLH� MHJR�ZGUD*DQLD��=DVDGQLF]\P�]DGDQLHP�ZVND(QLNyZ�PD�E\ü� ]REUD]RZDQLH� VWRSQLD� UHDOL]DFML� FHOyZ� SU]\MPRZDQ\FK�Z� SURJUDPLH�� D� FR� ]D� W\P LG]LH�]REUD]RZDQLH� SRVW
SX� GDQHJR� SRZLDWX� QD� GURG]H� GR� UHDOL]DFML� SURJUDPX�� 3U]\M
WH�Z� NRQNUHWQ\FK� ZDUXQNDFK� ORNDOQ\FK� ZVND(QLNL�� XáDWZLDM�F� ZáDG]RP� SRZLDWX� L� MHJR�PLHV]ND�FRP� RFHQ
 VWRSQLD� UHDOL]DFML� SURJUDPX� RFKURQ\� �URGRZLVND�� SRZLQQ\� X�ZLDGRPLü�MHGQRF]H�QLH� LVWQLHM�FH� ZFL�*� Z� GDQ\P� ]DNUHVLH� SUREOHP\� L� SREXG]Dü� GR� ZL
NV]HM� WURVNL�R�G]LDáDQLD�QD�U]HF]�HNRUR]ZRMX��:\OLF]RQH� GOD� GDQHJR� SRZLDWX� ZVND(QLNL� PRJ� E\ü� X*\ZDQH� MDNR� DUJXPHQW�Z� WRF]�F\FK� VL
 G\VNXVMDFK� ZRNyá� GRW\FKF]DVRZ\FK� ]DVDG� UR]G]LDáX� LVWQLHM�F\FK� �URGNyZ�ILQDQVRZ\FK��D�WDN*H�ZRNyá�RERZL�]XM�F\FK�NLHUXQNyZ�SROLW\NL�ZáDG]�SRZLDWX��:VND(QLNL�WH�PRJ� LOXVWURZDü�NRQLHF]QR�ü�ZHU\ILNDFML�SU]\M
W\FK�ZF]H�QLHM�FHOyZ�UR]ZRMRZ\FK�L�VWUDWHJLL�LFK� RVL�JDQLD�� 3RGHMPXM�F� GHF\]M
 R� SRVáXJLZDQLX� VL
 Z� SURFHVLH� PRQLWRURZDQLD� ]PLDQ�]DFKRG]�F\FK�Z�SRZLHFLH�ZVND(QLNDPL��V]F]HJyOQ\�QDFLVN�QDOH*\�SRáR*\ü�QD�x Z\EyU�ZáD�FLZ\FK�ZVND(QLNyZ�x GRNáDGQ� REVHUZDFM
 Z\OLF]RQ\FK�ZVND(QLNyZ�x GRNáDGQ� LFK�LQWHUSUHWDFM
�
1DOH*\�]ZUyFLü�Z�W\P�PLHMVFX�XZDJ
 QD�IDNW��*H�VWRVRZDQLH�ZVND(QLNyZ�Z�GáX*V]\P�RNUHVLH� F]DVX� SR]ZDOD� QLH� W\ONR� QD� Z\FL�JQL
FLH� ZQLRVNyZ� RGQR�QLH� DNWXDOQHJR� VWDQX�SRZLDWX��DOH�L�RGQR�QLH�VNDOL�L�NLHUXQNyZ�]DFKRG]�F\FK�Z�QLP�]PLDQ��Z�W\P�]PLDQ�E
G�F\FK�Z\QLNLHP�UHDOL]DFML�SU]\M
WHJR�SURJUDPX�G]LDáD��

=EXGRZDQLH� WDNLHJR� V\VWHPX� PRQLWRULQJX� L� SURZDG]HQLH� RSLVDQ\FK� G]LDáD� SR]ZROL� QD�ELH*�FH� PRQLWRURZDQLH� UHDOL]DFML� 3URJUDPX�� 3RGVWDZ� GOD� VSUDZQHJR� ]ELHUDQLD� GDQ\FK�PRQLWRULQJX�MHVW�RSUDFRZDQ\�]HVWDZ�PLHUQLNyZ�
:VND(QLNL� GOD� 3URJUDPX�2FKURQ\��URGRZLVND� GOD� SRZLDWX� NLHOHFNLHJR� ]RVWDá\�RSUDFRZDQH�]JRGQLH�] 3ROLW\N� (NRORJLF]Q� 3D�VWZD��3URJUDPHP�2FKURQ\��URGRZLVND�ZRMHZyG]WZD� �ZL
WRNU]\VNLHJR � ]� XZ]JO
GQLHQLHP� RNUH�ORQ\FK� Z� W\FK� 3URJUDPDFK�Z\PRJyZ�VSUDZR]GDZF]\FK��3RQL*HM�SU]HGVWDZLRQR�MDNR�SXQNW�Z\M�FLD�GR�UR]ZD*HQLD�SURSR]\FMH�ZVND(QLNyZ�QD�Uy*Q\FK�SR]LRPDFK�
:VND(QLNL�Z�8QLL�(XURSHMVNLHM�8QLD� (XURSHMVND� QLH� SU]\M
áD� MHV]F]H� MHGQR]QDF]QLH� RNUH�ORQHJR� ]HVWDZX�ZVND(QLNyZ�� 3UyE\� RSUDFRZDQLD� WDNLHJR� ]HVWDZX� ZVND(QLNyZ� SRGM
WH� ]RVWDá\� SU]H]�(XURSHMVN� $JHQFM
 �URGRZLVND� �(($��� NWyUD� Z� URNX� ����� ]DSURSRQRZDáD� XM
FLH�ZVND(QLNyZ�HNRUR]ZRMX�Z�F]WHU\�JUXS\��ZVND(QLNL�VSRáHF]QR�HNRQRPLF]QH���URGRZLVNRZH��ZVND(QLNL� Z\GDMQR�FL� HNRORJLF]QHM� L� ZVND(QLNL� HIHNW\ZQR�FL� UHDOL]RZDQ\FK� SROLW\N��-HGQRF]H�QLH� (($� ZVSyOQLH� ]� .RPLVM� (XURSHMVN� ]DF]
áD� VWRVRZDü� Z� SUDNW\FH� NRPSOHW����ZVND(QLNyZ��W]Z��7(50��7UDQVSRUW�DQG�(QYLURQPHQW�5HSRUWLQJ�0HFKDQLVP��SXEOLNXM�F�Z�JUXGQLX������URNX�ZH�ZVSyáSUDF\�]�(XURVWDWHP�SLHUZV]\�LFK�]HVWDZ�5yZQLH* Z� ����� URNX� XND]Dá� VL
 ]HVWDZ� ZVND(QLNyZ� GRW\F]�F\FK� SROLW\NL�HQHUJHW\F]QHM�8(�SU]\JRWRZDQ\�SU]H]�.RPLVM
 (XURSHMVN���2EHMPRZDá�RQ����ZVND(QLNyZ�XM
W\FK� Z� SL
ü� JUXS�� SRGD* HQHUJLL�� ]X*\FLH� HQHUJLL�� �URGRZLVNR�� SU]HP\Vá� HQHUJHW\F]Q\�L�U\QNL�HQHUJHW\F]QH�=� NROHL� Z� URNX� ����� XND]Dá� VL
 GRNXPHQW� SU]HGVWDZLDM�F\� ]ELyU� ZVND(QLNyZ�GRW\F]�F\FK� NZHVWLL� �URGRZLVND� ZH� :VSyOQHM� 3ROLW\FH� 5ROQHM�� 1D� VDP\P� SRF]�WNX� URNX������ '\UHNFMD� *HQHUDOQD� GV�� *RVSRGDUNL� �(QWHUSULVH�� � SRZVWDáD� ]� SRá�F]HQLD� '\UHNFML�*HQHUDOQHM� GV�� 3U]HP\VáX� L� '*� GV�� 0Dá\FK� L� �UHGQLFK� 3U]HGVL
ELRUVWZ� � SRGM
áD� NURNL�
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]PLHU]DM�FH� GR� RSUDFRZDQLD� ]HVWDZX� ZVND(QLNyZ� HNRUR]ZRMX� Z� SROLW\FH� SU]HP\VáRZHM��:� UDSRUFLH� RSUDFRZDQ\P� QD� MHM� ]OHFHQLH� SU]H]� NRQVRUFMXP� XWZRU]RQH� QD� 8QLZHUV\WHFLH�6XVVH[�]DW\WXáRZDQ\��,QGLFDWRUV� IRU�0RQLWRULQJ�,QWHJUDWLRQ�RI�(QYLURQPHQW�DQG�6XVWDLQDEOH�'HYHORSPHQW� LQ� (QWHUSULVH� 3ROLF\�� SURSRQXMH� VL
 X*\ZDQLH� WU]HFK� JUXS� ZVND(QLNyZ��JáyZQ\FK� �KHDGOLQH��� ZVND(QLNyZ� LQWHJUDFML� RUD]� ZVND(QLNyZ� RGQRV]�F\FK� VL
 GR�SURFHVX�
*áyZQH� ZVND(QLNL SRZLQQ\� RG]ZLHUFLHGODü� QDMZD*QLHMV]H� WUHQG\� HNRQRPLF]QH��VSRáHF]QH�L��URGRZLVNRZH��=DOLF]RQR�GR�QLFK�QS��SURFHQW�SRSXODFML�]�GRVW
SHP�GR�LQWHUQHWX��VIHUD� VSRáHF]QD��� G]LHQQ� SURGXNFM
 RGSDGyZ� �VIHUD� �URGRZLVNRZD�� L� SURFHQW� GRFKRGX�QDURGRZHJR�EUXWWR�SU]H]QDF]DQ\�QD�EDGDQLD�L�UR]ZyM��VIHUD�HNRQRPLF]QD��=DGDQLHP�GUXJLHM� JUXS\� � ZVND(QLNyZ� LQWHJUDFML � MHVW�ZVND]DQLH�SRá�F]H� PL
G]\�SROLW\N� JRVSRGDUF]� D HNRUR]ZRMHP�� =DOLF]RQR� WX� WDNLH� SDUDPHWU\� MDN�� QS�� OLF]ED� QRZR�WZRU]RQ\FK� ILUP�� NWyUH� RIHUXM� XVáXJL� ]ZL�]DQH� ]H� �URGRZLVNLHP� RUD]� LOR�ü� RGSDGyZ�Z\WZDU]DQ\FK� SU]H]� SU]HP\Vá� QD� MHGQRVWN
 ZDUWR�FL� GRGDQHM�� 1DWRPLDVW� RVWDWQLD� JUXSD�ZVND(QLNyZ� ± RGQRV]�F\FK� VL
 GR� SURFHVyZ � PD� XPR*OLZLü� �OHG]HQLH� SURFHVyZ�]DFKRG]�F\FK�ZHZQ�WU]�LQVW\WXFML�DGPLQLVWUDF\MQ\FK�L�Z�SU]HGVL
ELRUVWZDFK��3RMDZLá\�VL
 WX�WDNLH� SDUDPHWU\� MDN� SURFHQW� Z\GDWNyZ� SXEOLF]Q\FK�� GR� NWyU\FK� VWRVRZDQR� NU\WHULD��URGRZLVNRZH�� RUD]� OLF]ED� SU]HGVL
ELRUVWZ�� NWyUH� SURGXNXM� FKRü� MHGHQ� SURGXNW� R]QDF]RQ\�HW\NLHW� (8�(FR�/DEHO�
(XURSHDQ� (QYLURQPHQWDO� %XUHDX�� SU]\JRWRZDáR� ZáDVQ\� ]HVWDZ� ��� ZVND(QLNyZ��PRJ�F\FK�VáX*\ü�GR�RFHQ\�UHDOL]DFML�SROLW\NL�HNRORJLF]QHM�.RPLVML�(XURSHMVNLHM��6� WR��� (PLVMD�GR�SRZLHWU]D�F]WHUHFK�URG]DMyZ�]DQLHF]\V]F]H� �62[��12[��1+���/=2��� 3URFHQWRZ\�XG]LDá�F]\VW\FK�ZyG�SRZLHU]FKQLRZ\FK�� &DáNRZLWD�HPLVMD�&2� L�SL
FLX�LQQ\FK�JD]yZ�FLHSODUQLDQ\FK��&+���1�2��W\SX�+)&�L�3)&�RUD]�6)���� ,QGHNV� XZROQLRQ\FK� GR� �URGRZLVND� VXEVWDQFML� QLHEH]SLHF]Q\FK�� ZD*RQ\� Z]JO
GHP�WRNV\F]QR�FL�GOD�OXG]L�L�HNRWRNV\F]QR�FL�� 8G]LDá�REV]DUyZ�]DEXGRZDQ\FK�Z�RJyOQHM�SRZLHU]FKQL�� ,QGHNV� Uy*QRURGQR�FL� ELRORJLF]QHM� RSDUW\� QD� ]Uy*QLFRZDQLX� QD� SR]LRPLH� JHQHW\F]Q\P�L�VLHGOLVNRZ\P��QLH�SU]\M
WR�MHV]F]H�GRNáDGQHM�GHILQLFML��� &DáNRZLWH�]X*\FLH�ZRG\�L�SURFHQWRZ\�XG]LDá�QDWXUDOQHJR�X]XSHáQLDQLD�MHM�]DVREyZ�� &DáNRZLWH� ]X*\FLH� VXURZFyZ� L� RJyOQD� LOR�ü� Z\WZRU]RQ\FK� RGSDGyZ�� Z� W\P� XG]LDá�PDWHULDáyZ�Z\NRU]\VW\ZDQ\FK�ZWyUQLH�OXE�X]\VNDQ\FK�]�UHF\NOLQJX�� &DáNRZLWD� OLF]ED� SU]HMHFKDQ\FK� SDVD*HURNLORPHWUyZ� �SNP�� L� WRQRNLORPHWUyZ� �WNP�� RUD]�FDáNRZLWH�]X*\FLH�HQHUJLL�� =X*\FLH� SHVW\F\GyZ� �Z� WRQDFK� F]\QQHJR� VNáDGQLND��ZD*RQH�Z]JO
GHP� WRNV\F]QR�FL� GOD�OXG]L�L HNRWRNV\F]QR�FL��
0LHUQLNL�ZJ�3ROLW\NL�(NRORJLF]QHM�3D�VWZD'R�V]F]HJyOQLH�ZD*Q\FK�PLHUQLNyZ�UHDOL]DFML�SROLW\NL�HNRORJLF]QHM�]DOLF]RQR�� VWRSLH� ]PQLHMV]HQLD�Uy*QLF\ �Z����PL
G]\�IDNW\F]Q\P�]DQLHF]\V]F]HQLHP��URGRZLVND�D�QDXNRZR�X]DVDGQLRQ\P�GRSXV]F]DOQ\P��áDGXQNLHP�NU\W\F]Q\P��� LOR�ü� ]X*\ZDQHM� HQHUJLL�� PDWHULDáyZ�� ZRG\� RUD]� LOR�ü� Z\WZDU]DQ\FK� RGSDGyZ�L� HPLWRZDQ\FK� ]DQLHF]\V]F]H� Z� SU]HOLF]HQLX� QD� MHGQRVWN
 GRFKRGX� QDURGRZHJR� OXE�ZLHONR�ü�SURGXNFML��Z\UD*RQ� Z ZLHONR�FLDFK�IL]\F]Q\FK�OXE�ZDUWR�FL� VSU]HGDQ���� VWRVXQHN� NRV]WyZ� GR� X]\VNLZDQ\FK� HIHNWyZ� HNRORJLF]Q\FK� �GOD� RFHQ\� 3URJUDPyZ�L SURMHNWyZ�LQZHVW\F\MQ\FK�Z�RFKURQLH��URGRZLVND��
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� WHFKQLF]QR�WHFKQRORJLF]QH� FKDUDNWHU\VW\NL� PDWHULDáyZ�� XU]�G]H� SURGXNWyZ� �QS��]DZDUWR�ü� RáRZLX� Z EHQ]\QLH�� ]DZDUWR�ü� UW
FL� Z� EDWHULDFK�� MHGQRVWNRZD� HPLVMD�Z
JORZRGRUyZ� SU]\� HNVSORDWDFML� VDPRFKRGX�� SR]LRP� KDáDVX�Z� F]DVLH� SUDF\� VDPRFKRGX�LWG����]JRGQLH�]�]DVDG� GRVW
SX�GR�LQIRUPDFML�GDQH�WH�SRZLQQ\�E\ü�XMDZQLDQH�QD�PHWNDFK�OXE�GRNXPHQWDFK�WHFKQLF]Q\FK SURGXNWX�
3RZ\*V]H�ZVND(QLNL� SRZLQQ\� E\ü� JURPDG]RQH� L�Z\NRU]\VW\ZDQH� GR� RFHQ� UHDOL]DFML�SROLW\NL� HNRORJLF]QHM� SD�VWZD� Z� GZyFK� SU]HNURMDFK�� WHU\WRULDOQ\P� �GR� ]DNáDGX� Zá�F]QLH��L�EUDQ*RZ\P��3R]D�Z\PLHQLRQ\PL�Z\*HM�PLHUQLNDPL�VWRVRZDQH�E
G� UyZQLH* ZVND(QLNL�

D� ZVND(QLNL�VSRáHF]QR�HNRQRPLF]QH�
� XWU]\PDQLH� V\VWHPDW\F]QHJR� Z]URVWX� 3.%� RUD]� V\VWHPDW\F]QHJR� Z]URVWX� SR]LRPX�*\FLD�RE\ZDWHOL��� SRSUDZ
 VWDQX� ]GURZLD� RE\ZDWHOL�� PLHU]RQ� SU]\� SRPRF\� WDNLFK� PLHUQLNyZ� MDN�GáXJR�ü�*\FLD��VSDGHN�XPLHUDOQR�FL�QLHPRZO�W��VSDGHN�]DFKRURZDOQR�FL�QD�REV]DUDFK��Z�NWyU\FK�V]NRGOLZH�RGG]LDá\ZDQLD�QD��URGRZLVNR�L�]GURZLH�Z\VW
SXM� Z�V]F]HJyOQLH�GX*\P�QDW
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E��ZVND(QLNL�VWDQX��URGRZLVND�L�]PLDQ\�SUHVML�QD��URGRZLVNR�
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NV]HQLH� VNDOL� SU]\ZUDFDQLD� REV]DUyZ�EH]SR�UHGQLR� OXE�SR�UHGQLR�]GHJUDGRZDQ\FK�SU]H]�G]LDáDOQR�ü�JRVSRGDUF]� GR�VWDQX�UyZQRZDJL� HNRORJLF]QHM� RJUDQLF]HQLH� SRJDUV]DQLD� VL
 MDNR�FL� �URGRZLVND�Z�MHGQRVWNDFK�RVDGQLF]\FK�L�SRZVWU]\PDQLH�SURFHVyZ�GHJUDGDFML�]DE\WNyZ�
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7DEHOD� ����� =HVWDZ� ZVND(QLNyZ� ZJ� Ä3URJUDPX� RFKURQ\� �URGRZLVND� GOD� ZRMHZyG]WZD���ZL
WRNU]\VNLHJR´:VND(QLN 2SLV.OXF]RZH��SU]\NáDGRZH�ZVND(QLNL�Z\QLNyZ8]GDWQLDQLH�L�RF]\V]F]DQLH��FLHNyZ 3RSUDZD�Z\GDMQR�FL�VWDFML�RF]\V]F]DQLD��FLHNyZ�Z�P�
/LNZLGDFMD�RGSDGyZ�L�UHF\NOLQJ 8WZRU]RQD� Z\GDMQR�ü� XU]�G]H� RGSRZLHG]LDOQ\FK� ]D�OLNZLGDFM
 L�OXE�UHF\NOLQJ�RGSDGyZ� Z]URVW�Z��7HFKQRORJLH�SU]\MD]QH��URGRZLVNX /LF]ED� �Z� W\P� QRZ\FK�� SU]HGVL
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SQHPX�RF]\V]F]HQLX��,�VWRSQLD����FLHNyZ�SRGGDQ\FK�GDOV]HPX�RF]\V]F]HQLX��,,�VWRSQLD�
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:VND(QLNL�QD�SR]LRPLH�SRZLDWX7DEHOD������:VND(QLNL�SURSRQRZDQH�GR�RFHQ\�UHDOL]DFML�FHOyZ�SU]\M
W\FK�Z�SURJUDPLH3UREOHP :VND(QLN-DNR�ü��URGRZLVND�PLHMVNLHJR x .RQFHQWUDFMD�62���12[��&2��2�x :LHONR�ü�HPLVML�S\áRZ\FKx ��WHUHQyZ�RJyOQRGRVW
SQHM�]LHOHQL�PLHMVNLHM�L�RVLHGORZHM�RJyáHP�Z���SRZLHU]FKQL�PLDVWD�Z�RGQLHVLHQLX�GR�PLHV]ND�FDx 1DNáDG\�LQZHVW\F\MQH�Z\GDQH�QD�RFKURQ
 SU]HG�KDáDVHP=DJUR*HQLH�ZyG x 3REyU�ZyG�SRG]LHPQ\FK�Z�RGQLHVLHQLX�GR�]DVREyZx 6WDQ�F]\VWR�FL�U]HN�REM
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3UREOHP :VND(QLN=DJUR*HQLD�SRZLHWU]D x :\GDWNL�QD�RFKURQ
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*NLPLx 1DNáDG\�QD�RFKURQ
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SQH�L�RVLHGORZH x 3RZLHU]FKQLD�SDUNyZ�VSDFHURZR�Z\SRF]\QNRZ\FKx 3RZLHU]FKQLD�]LHOH�FyZ�RJyáHPx 3RZLHU]FKQLD�]LHOHQL�RVLHGORZHM�RJyáHP/DV\ x =ZL
NV]HQLH�OHVLVWR�FL�QD�WHUHQLH�SRZLDWX%LRUy*QRURGQR�ü x (NRV\VWHP\�REM
WH�RFKURQ�x :]URVW�LOR�FL�JDWXQNyZ�IORU\��IDXQ\�L�]ELRURZLVN�UR�OLQQ\FK�]ZL�]DQ\FK�]�UHQDWXUDOL]DFM� �URGRZLVND5DFMRQDOQH�X*\WNRZDQLH�]DVREyZ�QDWXUDOQ\FK x =X*\FLH�ZRG\�Z�JRVSRGDUVWZDFK�GRPRZ\FK�QD���P�Fx =X*\FLH�ZRG\�QD�SRWU]HE\�SU]HP\VáXx =DNáDG\�Z\SRVD*RQH�Z�RELHJL�]DPNQL
WH�Z���]DNáDGyZ�]X*\ZDM�F\FK�ZRG
 GR�FHOyZ�SURGXNF\MQ\FK��Z�W\P�R�ZVND(QLNX�XM
FLD�Z�RELHJL�]X*\ZDQHM�ZRG\��GR�������!����GR������!���GR������!����x =X*\FLH�HQHUJLL�HOHNWU\F]QHM�Z�JRVSRGDUVWZDFK�GRPRZ\FKx :]URVW�]X*\FLD�SDOLZ�HNRORJLF]Q\FK�x :WyUQH�Z\NRU]\VW\ZDQLH�VXURZFyZ�SRFKRG]HQLD�RGSDGRZHJR:VND(QLN�RJyOQ\ x :\GDWNL�QD�]DU]�G]DQLH��URGRZLVNLHP�L�MHJR�RFKURQ
x :\GDWNL�QD�]DSRELHJDQLH�L�RJUDQLF]HQLH�]DQLHF]\V]F]H�x :\GDWNL�QD�LQIUDVWUXNWXU
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