
���

� *RVSRGDUND�ZRGQR��FLHNRZD&DáR�ü� ]DJDGQLH� ]ZL�]DQ\FK�]�NRU]\VWDQLHP�]� ]DVREyZ�ZRGQ\FK�RUD]� UDFMRQDOQ\P�LFK� NV]WDáWRZDQLHP� L� RFKURQ� UHJXOXMH� XVWDZD� ]� GQLD� ��� OLSFD� ����� URNX� � 3UDZR�:RGQH��']� 8� 1U ���� SR]� ����� ]� Sy(QLHMV]\PL� ]PLDQDPL��� 8VWDZD� WD� UHJXOXMH� JRVSRGDURZDQLH�ZRG� Z� QDZL�]DQLX� GR� SU]HSLVyZ� XQLMQ\FK�� Z� W\P� 5DPRZHM� '\UHNW\Z\� :RGQHM���������(&�� SU]\M
WHM� SU]H]� 3DUODPHQW� (XURSHMVNL� Z� JUXGQLX� ����� URNX�� 3U]HSLV\� WH�SU]HZLGXM� SURZDG]HQLH� ]LQWHJURZDQHM� JRVSRGDUNL� ZRGQHM�� UHDOL]RZDQHM� ]JRGQLH� ]� ]DVDG�]UyZQRZD*RQHJR� UR]ZRMX� RUD]� ]DNáDGDM� ]OHZQLRZH� NV]WDáWRZDQLH� L� RFKURQ
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 OXGQR�FL� L� SU]HP\VáX� QD� WHUHQLH� SRZLDWX�NLHOHFNLHJR� VWDQRZL� ZRG\� SRG]LHPQH�� 8WZRU\� VWDUV]HJR� SDOHR]RLNX� Z� REU
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FLH�NRPXQDOQH�GOD�PLDVWD�.LHOFH�� .DMHWDQyZ ���� 4�U�G�� �����P��G XM
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� %,(/,1< %LHOLQ\ ����� PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM�� %RG]HQW\Q ������ PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM�� %2'=(17<1 �ZL
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�� 1RZD�6áXSLD �����GHV]F]�������� PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM�� 12:$�6à83,$ 5XGNL ������� 3,(.26=Ï: 3LHNRV]yZ ������ PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM��� 3,(5=&+1,&$ 3LHU]FKQLFD ����� SU]HZLG]LDQD�GR�UR]EXGRZ\��PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM��� 5$.Ï: 5DNyZ ����� PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM��� 675$:&=<1 6WUDZF]\Q ����� PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM��� %DUWNyZ ������ PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM��� =$*1$�6. %DUF]D �����GRFHORZR������ PR*OLZR�ü�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM�
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*PLQD� 6LWNyZND�1RZLQ\� REVáXJLZDQD� MHVW� SU]H]� NRPXQDOQ� RF]\V]F]DOQL
 �FLHNyZ� GOD�PLDVWD�.LHOF�]ORNDOL]RZDQ� QD�WHUHQLH�JPLQ\��'R�RF]\V]F]DOQL�Z�6LWNyZFH��R�SU]HSXVWRZR�FL��� ��� P��G� �R]QDF]RQHM� QU� ��� QD� ]Dá�F]RQ\P� U\VXQNX�� GRSURZDG]RQD� ]RVWDQLH� UyZQLH*F]
�ü��FLHNyZ�]�JPLQ\�0DVáyZ��*PLQ\� 0DVáyZ�� 6LWNyZND�1RZLQ\� L� =DJQD�VN� QDOH*�� GR� =ZL�]NX� .RPXQDOQHJR�:RGRFL�JyZ�L�.DQDOL]DFML�Z�.LHOFDFK��(NVSORDWDFM
 NRPXQDOQ\FK�XM
ü�ZRG\�L�RF]\V]F]DOQL��FLHNyZ�QD�LFK�WHUHQDFK�SURZDG]� Ä:RGRFL�JL�.LHOHFNLH´�6S��]�R�R��Z�.LHOFDFK�:� SRZLHFLH� NLHOHFNLP� SRQDGWR� SU]HZLG\ZDQH� V� GR� UHDOL]DFML� F]WHU\� SURMHNWRZDQH�RF]\V]F]DOQLH��FLHNyZ�NRPXQDOQ\FK�
7DEHOD���� 3URMHNWRZDQH�JPLQQH�RF]\V]F]DOQLH��FLHNyZ�NRPXQDOQ\FK�3U]HSXVWRZR�ü1U� *PLQD 0LHMVFRZR�ü�± ORNDOL]DFMD >P��G@ 2GELRUQLN

, '$/(6=<&( 0DU]\V] ����� &]DUQD�1LGD,, *Ï512 &HG]\QD ������ /XEU]DQND,,, 3,(5=&+1,&$ 'UXJQLD ���� &]DVQD�6WDV]RZVND,9 5$.Ï: &KD�F]D ����� FLHN�0á\QHN�± ]OHZQLD�&]DUQD�6WDV]RZVND
�FLHNDPL� V� UyZQLH* ZRG\� SRFKRG]�FH� ]� RGZRGQLHQLD� ]DNáDGyZ� JyUQLF]\FK�� ZRG\�RSDGRZH� OXE� UR]WRSRZH�� XM
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.UDMRZ\� SURJUDP� RF]\V]F]DQLD� �FLHNyZ� NRPXQDOQ\FK� PD� QD� FHOX� ZGUR*HQLH�G\UHNW\Z\��������(:*�L�VSHáQLHQLH� MHM�Z\PDJD���3RZRáDQ\�SU]H]�3UH]HVD�5DG\�0LQLVWUyZ�=DU]�G]HQLH� 1U� ��� ]� GQLD� �� OLSFD� ����� U�� 0L
G]\UHVRUWRZ\� =HVSyá� GR� 6SUDZ� .UDMRZHJR�3URJUDPX� 2F]\V]F]DQLD� �FLHNyZ� .RPXQDOQ\FK� RSUDFRZDá� SURMHNW� Ä.UDMRZHJR� 3URJUDPX�2F]\V]F]DQLD� �FLHNyZ� .RPXQDOQ\FK´�� =RVWDá� RQ� SU]\JRWRZDQ\� Z� RSDUFLX� R� X]\VNDQH� QD�
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SU]HáRPLH������L������U��RG�JPLQ�ÄLQIRUPDFMH�R�VWDQLH�L�]DPLHU]HQLDFK�GRW\F]�F\FK�UHDOL]DFML�SU]H]�JPLQ
 SU]HGVL
Z]L
ü�Z�]DNUHVLH�Z\SRVD*HQLD�WHUHQyZ�]DEXGRZDQ\FK�L�SU]H]QDF]RQ\FK�SRG� ]DEXGRZ
�� Z� ]ELRUF]H� VLHFL� NDQDOL]DF\MQH� L� RF]\V]F]DOQLH� �FLHNyZ� NRPXQDOQ\FK´��3R� GRNRQDQLX� X]JRGQLH� PL
G]\UHVRUWRZ\FK�� SURMHNW� SURJUDPX� VNLHURZDQ\� ]RVWDQLH� GR�.RPLWHWX�(NRQRPLF]QHJR�5DG\�0LQLVWUyZ��D�QDVW
SQLH�]RVWDQLH�SU]HGáR*RQ\�SU]H]�0LQLVWUD��URGRZLVND� 5DG]LH� 0LQLVWUyZ� GR� ]DWZLHUG]HQLD�� =JRGQLH� ]� DUW�� ���� XVW�� �� 8VWDZ\� 3UDZR�ZRGQH� SRZ\*V]\� SURJUDP� ]RVWDQLH� ]DWZLHUG]RQ\� SU]H]� 5DG
 0LQLVWUyZ� Z� WHUPLQLH� GR����JUXGQLD������U��6SUDZR]GDQLD�]�Z\NRQDQLD�Z�Z�SURJUDPX��]JRGQLH�]�DUW�����XVW���3UDZD�ZRGQHJR��E
G���FR�GZD�ODWD�SU]HGNáDGDQH�5DG]LH�0LQLVWUyZ�SU]H]�0LQLVWUD��URGRZLVND�Ä.UDMRZ\P� SURJUDPHP� RF]\V]F]DQLD� �FLHNyZ� NRPXQDOQ\FK´� Z� ZRMHZyG]WZLH��ZL
WRNU]\VNLP� REM
W\FK� ]RVWDáR� á�F]QLH� ��� DJORPHUDFML�� .RV]W� Z\SRVD*HQLD� DJORPHUDFML�ZRMHZyG]WZD�Z�RF]\V]F]DOQLH��FLHNyZ�NRPXQDOQ\FK�Z\QLHVLH�RNRáR���� POQ ]á��Z V\VWHP\�NDQDOL]DFML� ]ELRUF]HM� ± RNRáR� ��� POQ ]á�� à�F]Q\� NRV]W� Z\SRVD*HQLD� DJORPHUDFML�ZRMHZyG]WZD��ZL
WRNU]\VNLHJR�Z�RF]\V]F]DOQLH��FLHNyZ�NRPXQDOQ\FK�L�V\VWHP\�NDQDOL]DFML�]ELRUF]HM�Z\QLHVLH�RNRáR�����POQ�]á��3URJUDP� Z\SRVD*HQLD� DJORPHUDFML� Z� V\VWHP\� NDQDOL]DFML� ]ELRUF]HM� L� RF]\V]F]DOQLH��FLHNyZ� NRPXQDOQ\FK� Z� ZRMHZyG]WZLH� �ZL
WRNU]\VNLP� Z� GRVWRVRZDQLX GR� Z\PRJyZ�7UDNWDWX� $NFHV\MQHJR� XZ]JO
GQLD� UyZQLH* DJORPHUDFMH� SRZLDWX� NLHOHFNLHJR� R� ZLHONR�FL�� ��� · �� ���� UyZQRZD*Q\FK� PLHV]ND�FyZ�� 8Z]JO
GQLRQH� SU]H]� Ä.UDMRZ\� 3URJUDP�RF]\V]F]DQLD��FLHNyZ�NRPXQDOQ\FK´�JPLQ\�L�RF]\V]F]DOQLH�RUD]�GáXJR�FL�VLHFL�NDQDOL]DF\MQHM�ZUD]�]�GRGDWNRZ\PL�XZDJDPL��SU]HGVWDZLRQR�Z�SRQL*V]\FK�]HVWDZLHQLDFK�/DWD������± ������
/S� 1D]ZD�JPLQ\ 1D]ZD�DJORPHUDFML 1D]ZD�RF]\V]F]DOQL 5RG]DM�RF]\V]F]DOQL 3RWU]HE\�LQZHVW\F\MQH 7HUPLQ�UHDOL]DFML 3U]HZLG\ZDQD�EXGRZD�VLHFL�>NP@ 8ZDJL
�� =DJQD�VN %DUF]D %DUF]D ELRORJLF]QD EXGRZD�QRZHM�RF]\V]F]DOQL

���� � ]UHDOL]RZDQD
�� 0RUDZLFD %U]H]LQ\ %U]H]LQ\ ELRORJLF]QD UR]EXGRZD�RF]\V]F]DOQL ���� ��
�� 'DOHV]\FH 'DOHV]\FH 'DOHV]\FH ELRORJLF]QD UR]EXGRZD�RF]\V]F]DOQL�ZUD]�]�MHM�PRGHUQL]DFM�

���� � WUZD�UR]UXFK
�� *yUQR &HG]\QD &HG]\QD ELRORJLF]QD EXGRZD�QRZHM�RF]\V]F]DOQL

���� ��
�� 'DOHV]\FH 6XNyZ 0DU]\V] ELRORJLF]QD EXGRZD�QRZHM�RF]\V]F]DOQL

���� ��
/DWD������± ������

/S� 1D]ZD�JPLQ\ 1D]ZD�DJORPHUDFML 1D]ZD�RF]\V]F]DOQL 5RG]DM�RF]\V]F]DOQL 3RWU]HE\�LQZHVW\F\MQH 7HUPLQ�UHDOL]DFML 3U]HZLG\ZDQD�EXGRZD�VLHFL�>NP@ 8ZDJL
� %LHOLQ\ %LHOLQ\ %LHOLQ\ ELRORJLF]QD UR]EXGRZD�RF]\V]F]DOQL ���� �� WUZD UR]UXFK
� &K
FLQ\ &K
FLQ\ 5DGNRZLFH ELRORJLF]QD PRGHUQL]DFMD�RF]\V]F]DOQL ���� �
� =DJQD�VN =DJQD�VN %DUWNyZ ELRORJLF]QD UR]EXGRZD�RF]\V]F]DOQL ���� ��

&HOHP�JHQHUDOQ\P�Ä6WUDWHJLL�UR]ZRMX�SRZLDWX�NLHOHFNLHJR´�MHVW��Z]URVW�SR]LRPX�*\FLD�PLHV]ND�FyZ� SRSU]H]� KDUPRQLMQ\� UR]ZyM� VSRáHF]QR� JRVSRGDUF]\� UHJLRQX�� D� ,9� FHOHP�
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ZDUXQNXM�F\P� MHJR� UHDOL]DFM
 MHVW� UR]ZyM� LQIUDVWUXNWXU\� WHFKQLF]QHM�� Z� W\P� UR]ZyM� VLHFL�ZRGQR�NDQDOL]DF\MQHM�� 'OD� UHDOL]DFML� ]DGDQLD� ,9�%���� UR]EXGRZD� VLHFL� VDQLWDUQHM�L�ZRGRFL�JRZHM�RNUH�ORQR�QDVW
SXM�FH�G]LDáDQLD��� :SURZDG]HQLH� L� SU]HVWU]HJDQLH� ]DVDG\� UyZQROHJáHJR� UHDOL]RZDQLD� VLHFL�ZRGRFL�JRZHM�L�NDQDOL]DF\MQHM��� 2SUDFRZDQLH� ]HVWDZLHQLD� HNVSORDWRZDQ\FK� RF]\V]F]DOQL� �FLHNyZ� ]� RNUH�OHQLHP� LFK�SU]HSXVWRZR�FL� L� DNWXDOQHJR� REFL�*HQLD� K\GUDXOLF]QHJR�� VáX*�FHJR� ]D� PDWHULDá�Z\M�FLRZ\�GR�SODQX�UR]EXGRZ\�VLHFL�NDQDOL]DF\MQHM�JPLQ��� 2SUDFRZDQLH� ]DáR*H� GR� SODQX� UR]EXGRZ\� NDQDOL]DFML� VDQLWDUQHM� XZ]JO
GQLDM�FHJR�SRWU]HE
 RFKURQ\�ZyG�SRZLHU]FKQLRZ\FK�U]HN�Z�SRG]LDOH�QD�]OHZQLH��� 5HDOL]DFMD� ]DGD� ]� ]DNUHVX� NDQDOL]DFML� VDQLWDUQHM� Z\QLNDM�FHM� ]� RSUDFRZDQ\FK�SURJUDPyZ�JPLQQ\FK� L� SODQyZ�6WDURVWZD�� ILQDQVRZDQ\FK�]�EXG*HWX�JPLQ\� L� LQQ\FK��URGNyZ��� 8VSUDZQLHQLH�L�X]XSHáQLHQLH�EUDNXM�F\FK�HOHPHQWyZ�Z�V\VWHPLH�ZRGRFL�JRZ\P�:L
NV]R�ü�JPLQ�SRZLDWX�NLHOHFNLHJR�SRVLDGD�RSUDFRZDQH�Ä6WUDWHJLH�UR]ZRMX�JPLQ\´�OXE� Ä6WXGLXP� XZDUXQNRZD� L� NLHUXQNyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR´�� 2NUH�ORQH�Z QLFK� FHOH� RUD]� ]DGDQLD� ZLHOROHWQLH�� XZ]JO
GQLDM� G]LDáDQLD� QLH]E
GQH� GR� ]PQLHMV]HQLD�]Uy*QLFRZDQLD� SRPL
G]\� VWRSQLHP� ]ZRGRFL�JRZDQLD� D� VNDQDOL]RZDQLD�� 1DMZD*QLHMV]H� FHOH�RSHUDF\MQH�� ]DGDQLD� L� SURJUDP\� SU]\M
WH�Z� 6WUDWHJLL� L� 6WXGLXP� SU]HGVWDZLRQR�Z� ]Dá�F]RQHM�WDEHOL��:� WDEHOL� QLH�PD� GDQ\FK� R� GRW\F]�F\FK� JPLQ�àDJyZ� L� 3LHU]FKQLFD�� ]� XZDJL� QD� EUDN�Z QLFK� WHJR� W\SX� RSUDFRZD��� -HGQDN�� PLPR� EUDNX� RSUDFRZD� VWUDWHJLF]Q\FK�� Z� REX� W\FK�JPLQDFK�SRGM
WH�]RVWDá\�G]LDáDQLD�Z�FHOX�SRSUDZ\�VWRSQLD�VNDQDOL]RZDQLD�:� JPLQLH� àDJyZ�� QDOH*�FHM� GR� =ZL�]NX� *PLQ� *yU� �ZL
WRNU]\VNLFK�� ]UHDOL]RZDQD�E
G]LH� LQZHVW\FMD� ]DNZDOLILNRZDQD� GR� ILQDQVRZDQLD� ]� EXG*HWX� 3+$5(� ����� Z� UDPDFK�]JáRV]RQHJR�SU]H]�=**� SURJUDPX�Ä$NW\ZL]DFMD�JRVSRGDUF]D�WHUHQyZ�JyUVNLFK�SRáR*RQ\FK�ZRNyá� �ZL
WRNU]\VNLHJR� 3DUNX� 1DURGRZHJR´�� :� Z\QLNX� UHDOL]DFML� LQZHVW\FML� SRZVWDQLH�JáyZQ\�NROHNWRU�NDQDOL]DF\MQ\�R�GáXJR�FL������NP��RGSURZDG]DM�F\��FLHNL�]�VRáHFWZ�3LRWUyZ��RG� RNRáR� ���� PLHV]ND�FyZ�� L� àDJyZ� GR� RF]\V]F]DOQL� Z àDJRZLH�� FR� VSRZRGXMH� Z]URVW�SU]HSXVWRZR�FL�RF]\V]F]DOQL�GR������:� UDPDFK� Z�Z� SURJUDPX� UHDOL]RZDQH� E
G� SU]H]� =**� LQZHVW\FMH� ]ZL�]DQH� ]� EXGRZ�V\VWHPyZ�NDQDOL]DF\MQ\FK�UyZQLH* Z�LQQ\FK�]U]HV]RQ\FK�Z�=ZL�]NX�JPLQDFK��0DVáyZ� ± JáyZQ\� NROHNWRU� NDQDOL]DF\MQ\� R� GáXJR�FL� ���� NP�� SU]HU]XFDM�F\� �FLHNL� ]� WHUHQX�JPLQ\� GR� V\VWHPX� NDQDOL]DF\MQHJR� .LHOFH� :VFKyG� L� GDOHM� GR� RF]\V]F]DOQL� �FLHNyZ�Z 6LWNyZFH�� %
G]LH� REVáXJLZDá� RNRáR� ���� PLHV]ND�FyZ� ZVL� 'RPDV]RZLFH� D� GRFHORZR�SU]\MPRZDá��FLHNL�]�V\VWHPX�R�á�F]QHM�GáXJR�FL�����NP�± RG�������PLHV]ND�FyZ�JPLQ\�%LHOLQ\�± NROHNWRU�NDQDOL]DF\MQ\�R�GáXJR�FL������NP��GRFHORZR�RN�����NP��RGSURZDG]DM�F\��FLHNL�GR�RF]\V]F]DOQL��FLHNyZ�Z�%LHOLQDFK��]ZL
NV]HQLH�MHM�SU]HSXVWRZR�FL��GR �������NWyU\��E
G]LH� REVáXJLZDá� RNRáR� ����� PLHV]ND�FyZ� JPLQ\� �GRFHORZR� � SR� UR]EXGRZLH� ± RGELyU��FLHNyZ�RG������PLHV]ND�FyZ��1RZD�6áXSLD� ± NROHNWRU� NDQDOL]DF\MQ\� R� GáXJR�FL� ���� NP�� GR� RF]\V]F]DOQL�Z�1RZHM�6áXSL��NWyU\�E
G]LH�REVáXJLZDá�RNRáR������PLHV]ND�FyZ�*yUQR� ± RF]\V]F]DOQLD� �FLHNyZ� Z� &HG]\QLH� R� SU]HSXVWRZR�FL� ��� P��GRE
 �GRFHORZR����� P��GRE
��� NWyUD� E
G]LH� REVáXJLZDü� ����� NP� VLHFL� NDQDOL]DF\MQHM� RUD]� SR� UR]EXGRZLH�NROHMQH� ����� NP�� /LF]ED� PLHV]ND�FyZ� VWDOH� NRU]\VWDM�F\FK� ]� RF]\V]F]DOQL� SR� ]DNR�F]HQLX�LQZHVW\FML� Z\QRVL� ����� RVyE� �GRFHORZR� ������� 2F]\V]F]DOQLD� E
G]LH� SU]\MPRZDü� UyZQLH*�FLHNL� ]�EH]SR�UHGQLHJR� V�VLHG]WZD�]ELRUQLND� Ä&HG]\QD´� D� ]DWHP�REVáX*\� UyZQLH* WXU\VWyZ�RGZLHG]DM�F\FK�WH�WHUHQ\�
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*PLQD�=DJQD�VN�SODQXMH�UHDOL]DFM
 QDVW
SXM�F\FK�]DGD� Z�]DNUHVLH�JRVSRGDUNL��FLHNRZHM�/DWD������������ %XGRZ
 NDQDOL]DFML� Z� VRáHFWZDFK�� .DMHWDQyZ�� *UXV]ND�� /HNRPLQ�%DUF]D�� -DZRU]H��6LRGáD��=DFKHáPLH�L�SRGá�F]HQLH�MHM�GR�QRZHM�RF]\V]F]DOQL�Z�%DUF]\��� %XGRZ
 NDQDOL]DFML� Z� VRáHFWZDFK�� .DQLyZ�� %RURZD� *yUD�� -DQDV]yZ�� =DFKHáPLH�L�SRGá�F]HQLH�MHM�GR�UR]EXGRZ\ZDQHM�RF]\V]F]DOQL�%DUWNyZ�/DWD������������ %XGRZ
 NDQDOL]DFML� Z� VRáHFWZDFK�� .DQLyZ ,,�� &KUXVW\� L� SRGá�F]HQLH� MHM� GR� MHM� GR�UR]EXGRZ\ZDQHM�RF]\V]F]DOQL�%DUWNyZ���� %XGRZ
 NDQDOL]DFML� Z� VRáHFWZDFK�� 6DPVRQyZ�� 7XPOLQ��*ROHQLDZ\� L� SRGá�F]HQLH� MHM� GR�UR]EXGRZ\ZDQHM�RF]\V]F]DOQL�%DUWNyZ�OXE�EXGRZD�QRZHM�RF]\V]F]DOQL��FLHNyZ�/DWD������������ .RQW\QXDFM
 EXGRZ\�NDQDOL]DFML�Z�VRáHFWZDFK��6DPVRQyZ�L�7XPOLQ�L�SRGá�F]HQLH�MHM�GR�UR]EXGRZ\ZDQHM�RF]\V]F]DOQL�%DUWNyZ�OXE�EXGRZD�QRZHM�RF]\V]F]DOQL��FLHNyZ�%XGRZ
 NDQDOL]DFML� Z� VRáHFWZDFK�� %HOQR�� 6]DáDV�� 'áXJRMyZ� L� ORNDOQ\FK� RF]\V]F]DOQL� GOD�ND*GHM�]�PLHMVFRZR�FL�
*PLQD� 0DVáyZ� Z� ]DNUHVLH� JRVSRGDUNL� ZRGQR��FLHNRZHM� ]JáRVLáD� GR� IXQGXV]\�VWUXNWXUDOQ\FK�8QLL�(XURSHMVNLHM�QDVW
SXM�FH�SURMHNW\��� :RGRFL�J� UR]ELRUF]\� ZUD]� ]� SU]\á�F]DPL� Z� VRáHFWZDFK� 0DVáyZ� 'UXJL�� 'ROLQD�0DUF]DNRZD�± 6$3$5'��� 6LHü� ZRGRFL�JRZD� Z� VRáHFWZDFK� 0�FKRFLFH� 6FKRODVWHULD�� %U]H]LQNL�� %DUF]D� ±)81'86=�63Ï-12�&,��� .DQDOL]DFMD�*PLQ\�0DVáyZ�� )81'86=�63Ï-12�&,�
*PLQD�3LHU]FKQLFD�SRVLDGD�RSUDFRZDQ� Z�NZLHWQLX������U��SU]H]�=DNáDG�3URMHNWRZR�8VáXJRZ\�Ä126$1´�Ä.RQFHSFM
 SURJUDPRZ� NDQDOL]DFML� VDQLWDUQHM� L�RF]\V]F]DOQL��FLHNyZ�GOD� JPLQ\� 3LHU]FKQLFD´�� :� RSUDFRZDQLX� W\P� SU]HZLGXMH� VL
 ]OHZQLRZH� VNDQDOL]RZDQLH�FDáHJR� REV]DUX� JPLQ\� �FLHNL� ]H� ]OHZQL� U]HNL� 3LHU]FKQLDQNL� �]� ��� PLHMVFRZR�FL��RGSURZDG]DQH�E
G� QD�UR]EXGRZDQ� RF]\V]F]DOQL
 �FLHNyZ�3,(5=&+1,&$��'UXJD�JUXSRZD�RF]\V]F]DOQLD� '58*1,$� REVáXJLZDü� E
G]LH� ]OHZQL
 U]HNL� :VFKRGQLHM� ��� VRáHFWZD���:�]OHZQL�U]HNL�&]DUQHM�SU]HZLGXMH�VL
 ORNDOQ� RF]\V]F]DOQL
 �FLHNyZ�8-1<�RUD]�GOD�GZyFK�VRáHFWZ� L� JRVSRGDUVWZ� ]QDF]QLH� RGGDORQ\FK� RG� FL�JyZ� ]ZDUWHM� ]DEXGRZ\� UHDOL]DFM
RF]\V]F]DOQL�SU]\]DJURGRZ\FK�
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7DEHOD������&HOH�RSHUDF\MQH�SU]\M
WH�Z�Ä6WUDWHJLDFK��´�]ZL�]DQH�]�JRVSRGDUN� ZRGQR��FLHNRZ��RUD] ]DGDQLD�L�SURJUDP\Z�]DNUHVDFK�]ZRGRFL�JRZDQLD��VNDQDOL]RZDQLD�L�RF]\V]F]DQLD��FLHNyZ
/S� :\V]F]HJyOQLHQLH

=DGDQLD�L�SURJUDP\�ZLHOROHWQLH�Z\QLNDM�FH�]H��6WUDWHJLL�UR]ZRMX�JPLQ\�����OXE��6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\������Z�]DNUHVDFK� 2SUDFRZDQLH�Z\NRQDZFD
&HOH�RSHUDF\MQH�SU]\M
WH�Z��6WUDWHJLL�UR]ZRMX�JPLQ\��Z�LQIUDVWUXNWXU]H�WHFKQLF]QHM�L�Z�RFKURQLH��URGRZLVND�]ZL�]DQH�]�JRVSRGDUN� ZRGQR��FLHNRZ� ]ZRGRFL�JRZDQLD VNDQDOL]RZDQLD�L�RF]\V]F]DQLD��FLHNyZ URN� � � � � ��� *PLQD�%LHOLQ\ ��5DFMRQDOQH�]DJRVSRGDURZDQLH�]DVREDPL�ZyG�SRG]LHPQ\FK�L�VWZRU]HQLH�ZDUXQNyZ�RFKURQ\�LFK�MDNR�FL����'�*HQLH�GR�SHáQHJR�]ZRGRFL�JRZDQLD�L�EXGRZD�NDQDOL]DFML�VDQLWDUQHM�RUD]�RF]\V]F]DOQL��FLHNyZ��UR]EXGRZD�RF]\V]F]DOQL�LVWQLHM�FHM�

3URJUDP�X]XSHáQLH�EUDNXM�FHM�VLHFL�ZRGRFL�JRZHM�Z�JPLQLH��HZHQWXDOQLH�GR�ZVSyáSUDF\�]�]DLQWHUHVRZDQ\PL�JPLQDPL�V�VLHGQLPL�

3URJUDP�SU]HZLG]LDQ\FK�V\VWHPyZ�NDQDOL]DFML�L�RF]\V]F]DQLD��FLHNyZ�]�UHDOL]DFM� Z\PDJDQ\FK�RF]\V]F]DOQL��FLHNyZ�
6WUDWHJLD�UR]ZRMX�JPLQ\�%LHOLQ\�ZL
WRNU]\VNLH�%LXUR�5R]ZRMX�5HJLRQDOQHJR�Z�.LHOFDFK�����U�

�� 0LDVWR�L�JPLQD�%RG]HQW\Q :\SU]HG]DM�FD�LQZHVWRZDQLH�EXGRZD�VLHFL�X]EURMHQLD�WHFKQLF]QHJR� 8NR�F]HQLH�ZRGRFL�JRZDQLD�ZVL� 2SUDFRZDQLH�JPLQQHJR�SURJUDPX�RF]\V]F]DQLD��FLHNyZ�L VXNFHV\ZQD�EXGRZD�ORNDOQ\FK�V\VWHPyZ�NDQDOL]DFML�Z�]Uy*QLFRZDQ\P�XNáDG]LH�
6WUDWHJLD�]UyZQRZD*RQHJR�UR]ZRMX�PLDVWD�L�JPLQ\�%RG]HQW\Q81'3�8PEUHOOD�3URMHFW�:DUV]DZDPDU]HF������U��� 0LDVWR�L�JPLQD�&K
FLQ\ 5R]EXGRZD�LQIUDVWUXNWXU\�WHFKQLF]QHM�±SRGVWDZ\�UR]ZRMX�SU]HGVL
ELRUF]R�FL��SRSUDZ\�*\FLD�PLHV]ND�FyZ�RUD]�VWDQX��URGRZLVND�SU]\URGQLF]HJR�

5R]EXGRZD�ZRGRFL�JX��Z\NRQDQLH�VLHFL�ZRGRFL�JRZHM�GOD�PLHMVFRZR�FL�:RMNRZLHF�L�/HOXVLQ�:\SRVD*HQLH�XM
FLD�ZRGRFL�JX�Ä%ROPLQ´�Z�VWXGQL
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6WUDWHJLD�]UyZQRZD*RQHJR�UR]ZRMX�JPLQ\�1RZD�6áXSLD81'3�8PEUHOOD�3URMHFW�:DUV]DZD�������U�6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�1RZD�6áXSLD�-HOHQLRJyUVNLH�%LXUR�3ODQRZDQLD�L�3URMHNWRZDQLD��VLHUSLH� �����U�
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6WUDWHJLD�UR]ZRMX�VSRáHF]QR�JRVSRGDUF]HJR�JPLQ\�6LWNyZND�1RZLQ\�(35'�%LXUR�3ROLW\NL�*RVSRGDUF]HM�L�5R]ZRMX�5HJLRQDOQHJR.LHOFH������U�6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�6LWNyZND�1RZLQ\��(35'�%LXUR�3ROLW\NL�*RVSRGDUF]HM�L�5R]ZRMX�5HJLRQDOQHJR.LHOFH�����������U���� *PLQD�6WUDZF]\Q 5HDOL]DFMD�SURJUDPX�NDQDOL]DFML�JPLQ\�L�EXGRZ\�RF]\V]F]DOQL �FLHNyZ�±Z�]DOH*QR�FL�RG�ORNDOQ\FK�XZDUXQNRZD�Z�IRUPLH�EXGRZ\�V\VWHPyZ�JUXSRZ\FK�OXE�LQG\ZLGXDOQ\FK�
2F]\V]F]DOQLD��FLHNyZ�Z�6WUDZF]\QLH�E
G]LH�SU]\MPRZDü��FLHNL�]H�6WUDZF]\QD��6WUDZF]\QND��2EO
JRUD��2EO
JRUND��+XFLVND��3URPQLND��1LHG(ZLHG]LD�L�&KHáPLHF�*PLQD�SODQXMH�EXGRZ
 RF]\V]F]DOQL�Z�.RUF]\QLH��GR NWyUHM�SRGá�F]RQH�E
G� ZVLH��.RUF]\Q��5XGD�6WUDZF]\�VND��0DáRJRVNLH�L�.X(QLDNL��

=DáR*HQLD�SROLW\NL�HNRORJLF]QHM�GOD�JPLQ\�6WUDZF]\Q�,QIRUPDFMD�]�8U]
GX�*PLQ\�] GQLD������������U�

��� *PLQD�=DJQD�VN� /LNZLGDFMD�G\VSURSRUFML�PL
G]\�]DVL
JDPL�G]LDáDQLD�V\VWHPyZ�ZRGRFL�JRZ\FK�L�NDQDOL]DF\MQ\FK��5R]ZL�]DQLH�SUREOHPX�JRVSRGDUNL��FLHNRZHM�SRSU]H]�EXGRZ
]RUJDQL]RZDQ\FK�V\VWHPyZ�]ELRURZHJR�RGSURZDG]DQLD��FLHNyZ�'RNR�F]HQLH�ZRGRFL�JRZDQLD�JPLQ\�

'RNR�F]HQLH�ZRGRFL�JRZDQLD�JPLQ\�� NRQW\QXDFMD�EXGRZ\�ZRGRFL�JX�JUXSRZHJR�6]DáDV�'áXJRMyZ�� EXGRZD�ZRGRFL�JX�Z�PLHMVFRZR�FL�.DMHWDQyZ�'ROQ\�

5R]EXGRZD�V\VWHPX�ED]XM�FHJR�QD�LVWQLHM�FHM�RF]\V]F]DOQL��FLHNyZ�Z�%DUWNRZLH��%XGRZD�JUXSRZHM�RF]\V]F]DOQL��FLHNyZ�Z�%DUF]\�L VNDQDOL]RZDQLH�GR�QLHM�PLHMVFRZR�FL�=DEáRFLH��.DMHWDQyZ�L�*XV]ND��
�RF]\V]F]DOQLD�Z�%DUWNRZLH�]RVWDáD�MX* Z\EXGRZDQD�

6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�=DJQD�VN�3U]HGVL
ELRUVWZR�=DJRVSRGDURZDQLD�0LDVW�L�2VLHGOL��7(5(1��6S�]�R�R��àyG(��OLVWRSDG������U�



���

��� -DNR�ü�ZRG\�SLWQHM�L�RFKURQD�(UyGHá�]DRSDWU]HQLD�OXGQR�FL�Z�ZRG
�3RGVWDZRZ\P�ZDUXQNLHP�� GHF\GXM�F\P� R� SU]\GDWQR�FL� L�PR*OLZR�FL�Z\NRU]\VWDQLD�ZRG\�]DUyZQR�SRZLHU]FKQLRZHM�MDN�L�SRG]LHPQHM��MHVW�MHM�F]\VWR�ü�6]F]HJyOQHM�RFKURQ\�Z\PDJDM� ]DVRE\�ZyG�SRG]LHPQ\FK��NWyUH�V� JáyZQ\P�(UyGáHP�]DRSDWU]HQLD� OXGQR�FL� Z� ZRG
 SLWQ��� 'OD� QLHNWyU\FK� LVWQLHM�F\FK� QD� WHUHQLH� SRZLDWX��QLHUyZQRPLHUQLH� UR]PLHV]F]RQ\FK� JáyZQ\FK� ]ELRUQLNyZ� ZyG� SRG]LHPQ\FK�� EUDN� MHVW�RSUDFRZDQ\FK� GRNXPHQWDFML� K\GURJHRORJLF]Q\FK�� 'RNXPHQWDFMH� WDNLH� ]RVWDá\� MX*VSRU]�G]RQH�P��LQ��GOD�UHMRQX�.LHOF�L�%RG]HQW\QD��2SUDFRZDQLD�WH�PDM� FKDUDNWHU�RFKURQQ\��XMPXM� ]DNUHV� RFKURQ\� ZyG� SRG]LHPQ\FK� L� Z\]QDF]DM� REV]DU\� RFKURQQH� �QDMZ\*V]HM�RFKURQ\�� 212�L�Z\VRNLHM�RFKURQ\�� 2:2���'UXJLP�HOHPHQWHP�]ZL�]DQ\P�]�W\PL�RSUDFRZDQLDPL�MHVW�XGRNXPHQWRZDQLH�]DVREyZ�G\VSR]\F\MQ\FK�ZyG� SRG]LHPQ\FK�Z� JáyZQ\FK� ]ELRUQLNDFK�ZyG� SRG]LHPQ\FK��%UDN� WDNLHM�GRNXPHQWDFML� XQLHPR*OLZLD� SURZDG]HQLH� UDFMRQDOQHM� JRVSRGDUNL� ]DVREDPL� ZyG�� Z� W\P�RNUH�OHQLH�PR*OLZR�FL� SU]HND]\ZDQLD� QDGZ\*HN�ZyG� ]� REV]DUyZ�� JG]LH� RQH�Z\VW
SXM��� GR�UHMRQyZ�GHILF\WRZ\FK��.RQLHF]QR�ü� RFKURQ\� ZyG� SRG]LHPQ\FK� VSRZRGRZDáD� SRZVWDQLH� PRQLWRULQJX� ZyG�SRG]LHPQ\FK�� W]Q�� NRQWUROQR�GHF\]\MQHJR� V\VWHPX� RFHQ\� G\QDPLNL� SU]HPLDQ� Z� ZRGDFK�SRG]LHPQ\FK�� 0RQLWRULQJ� SROHJD� QD� SURZDG]HQLX� Z� Z\EUDQ\FK� FKDUDNWHU\VW\F]Q\FK�SXQNWDFK��VWDFMDFK��SRVWHUXQNDFK��SXQNWDFK�REVHUZDF\MQ\FK��SRZWDU]DOQ\FK�SRPLDUyZ�VWDQX�]ZLHUFLDGáD�ZyG�SRG]LHPQ\FK�RUD]�MDNR�FL�ZRG\��D�WDN*H�LQWHUSUHWDFML�RWU]\PDQ\FK�Z\QLNyZ�EDGD� Z� DVSHNFLH� RFKURQ\� �URGRZLVND� ZRGQHJR�� &HOHP�PRQLWRURZDQLD� ZyG� SRG]LHPQ\FK�MHVW� ZVSRPDJDQLH� G]LDáD� ]PLHU]DM�F\FK� GR� OLNZLGDFML� OXE� RJUDQLF]HQLD� XMHPQHJR� ZSá\ZX�F]\QQLNyZ� DQWURSRJHQLF]Q\FK� QD� ZRG\� SRG]LHPQH� ± W]Z�� DQWURSRSUHVML�� :� URNX� �����PRQLWRULQJ�ZyG�SRG]LHPQ\FK�SURZDG]RQ\�E\á�Z�VLHFLDFK��NUDMRZHM��UHJLRQDOQHM�L�ORNDOQ\FK��0RQLWRULQJ� Z� VLHFL� NUDMRZHM� REHMPRZDá�� QD� WHUHQLH� FDáHM� 3ROVNL�� EDGDQLD� Z� ����Z\W\SRZDQ\FK�SXQNWDFK��=DGDQLHP�PRQLWRULQJX�UHJLRQDOQHJR�MHVW�UR]SR]QDQLH�RUD]�NRQWUROD�MDNR�FL� ZyG� Z� ]ELRUQLNDFK� R� ]QDF]HQLX� UHJLRQDOQ\P� �*=:3��� =DGDQLHP� PRQLWRULQJX�ORNDOQHJR� MHVW� UR]SR]QDQLH� L� �OHG]HQLH� ZSá\ZX� RJQLVN� ]DQLHF]\V]F]H� �LVWQLHM�F\FK�L SRWHQFMDOQ\FK��QD�MDNR�ü�ZyG�SRG]LHPQ\FK�RUD]�RVáRQD�XM
ü�ZyG�SRG]LHPQ\FK�/RNDOL]DFM
 SXQNWyZ�PRQLWRULQJX�ZyG� SRG]LHPQ\FK� QD� WHUHQLH� SRZLDWX� NLHOHFNLHJR�SU]HGVWDZLRQR� QD� U\VXQNX� QU� ��� 3U]HGVWDZLRQR� QD� QLP� UyZQLH* �RSLVDQH�Z� UR]G]LDOH� ������*áyZQH�=ELRUQLNL�:yG�3RG]LHPQ\FK�*=:3�����=DJQD�VN�*=:3�����0DáRJRV]F]*=:3�����.LHOFH�*=:3�����*Dá
]LFH�%ROHFKRZLFH�%RUNyZ�*=:3�����%RG]HQW\QRUD]�]ELRUQLNL�X*\WNRZH�L�REV]DU\�QLHZRGRQR�QH�
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*=:3=ELRUQLNL X*\WNRZHREV]DU\ QLHZRGRQR�QH
3XQNW\ VLHFL

��
��

NUDMRZHM
UHJLRQDOQHM
SXQNW\ QLH EDGDQH
VWXGQLH ZLHUFRQH
VWXGQLH NRSDQH
VWXGQLH LQILOWUDF\MQH

=ELRUQLNL ZyG SRG]LHPQ\FKL ORNDOL]DFMD SXQNWyZ PRQLWRULQJX ]Z\Ná\FK ZyG SRG]LHPQ\FK�
5\V� QU �



���

0RQLWRULQJ�NUDMRZ\1D� WHUHQLH�SRZLDWX�NLHOHFNLHJR�]ORNDOL]RZDQH�V� ��VWXGQLH�SRPLDURZH�]HVWDZLRQH�Z�SRQL*V]HM� WDEHOL� ��� Já
ELQRZH�� �� NRSDQD�� ZFKRG]�FH� Z� VNáDG� VLHFL� NUDMRZHM� PRQLWRULQJX�MDNR�FL�]Z\Ná\FK�ZyG�SRG]LHPQ\FK��:\NRQDQH�Z������URNX�EDGDQLD�SRUyZQDQR�]�NODVDPL�MDNR�FL� 3,2� �6WDQLHZLF]�'XERLV� +��� :VND]yZNL� PHWRG\F]QH� GRW\F]�FH� WZRU]HQLD�UHJLRQDOQ\FK� L� ORNDOQ\FK� PRQLWRULQJyZ� ZyG� SRG]LHPQ\FK�� %0��� 3,2��� :DUV]DZD�� ������RUD]� 5R]SRU]�G]HQLHP�0LQLVWUD� =GURZLD� ]� GQLD� �� ZU]H�QLD� ���� U�� Z� VSUDZLH� ZDUXQNyZ��MDNLP�SRZLQQD�RGSRZLDGDü�ZRGD�GR�SLFLD�L�QD�SRWU]HE\�JRVSRGDUF]H��']�8��QU�����SR]��������:\QLNL�]HVWDZLRQR�SRQL*V]HM�WDEHOL��
7DEHOD� ����� � -DNR�ü�ZyG�Z� SXQNWDFK� VLHFL NUDMRZHM�PRQLWRULQJX� MDNR�FL�ZyG� SRG]LHPQ\FK��.0:3��Z�SRZLHFLH�NLHOHFNLP�± �����URNX��ZJ�:,2� .LHOFH�/S 1U�SXQNWX.0:3 PLHMVFRZR�üJPLQD X*\WNRZQLNURG]DM�SXQNWX Já
ERNR�üVWUDW\JUDILD .ODVD�MDNR�FLZyG��3,2�� 3U]HNURF]HQLDGRSXV]F]DOQHM�]DZDUWR�FL
� ��� 6LHUDGRZLFH%RG]HQW\Q %��.RQRSNDVWXG��Já
ELQRZD ����� PGHZRQ ,E VSHáQLD�QRUP

� ��� *
VLFHàDJyZ ,PL*:VWXG��NRSDQD ����� PF]ZDUWRU]
G ,E VSHáQLD�QRUP

� ��� 6]DáDV=DJQD�VN 3,*VWXG��EDGDZF]D ����� PWULDV ,E )H��0Q
2]QDF]HQLD�GR�WDEHOL�NODVD�,E ± Z\VRNLHM�MDNR�FL
�� 5R]SRU]�G]HQLH�0LQLVWUD�=GURZLD�]�GQLD���ZU]H�QLD����� U��Z�VSUDZLH�ZDUXQNyZ��MDNLP�SRZLQQD�RGSRZLDGDü�ZRGD�GR�SLFLD�L�QD�SRWU]HE\�JRVSRGDUF]H��']�8��QU�����SR]������

%DGDQH�ZRG\�Z������URNX�VSHáQLDá\�Z\PDJDQLD�,E�NODV\�F]\VWR�FL�ZyG�SRG]LHPQ\FK��2WU]\PDQH� Z\QLNL� VSHáQLDá\� Z\PDJDQLD�� MDNLP� SRZLQQD� RGSRZLDGDü� ZRGD� GR� SLFLD��Z� MHGQ\P� SU]\SDGNX� RGQRWRZDQR� SU]HNURF]HQLD� VW
*HQLD� *HOD]D� L�PDQJDQX�� FR� NZDOLILNXMH�ZRG
 GR� X]GDWQLDQLD�� 1DOH*\� SRGNUH�OLü�� *H� RG� NR�FD� ����� URNX� RERZL�]XM
 QRZD� QRUPD�GRW\F]�FD� MDNR�FL� ZyG� SLWQ\FK� ± 5R]SRU]�G]HQLH� 0LQLVWUD� =GURZLD� ]� GQLD� ��� OLVWRSDGD����� U��Z�VSUDZLH�Z\PDJD� GRW\F]�F\FK�MDNR�FL�ZRG\�SU]H]QDF]RQHM�GR�VSR*\FLD�SU]H]�OXG]L��']�8�� QU� ����� SR]�� ������� NWyUD� MHVW� EDUG]LHM� UHVWU\NF\MQD� RG� SRSU]HGQLHM�� %DGDQLD� SUyEHN�ZRG\� Z\NRQDQH� Z� ���� U�� Z� UDPDFK� PRQLWURULQJX� ]RVWDQ� SRUyZQDQH� GR� Z�Z�UR]SRU]�G]HQLD�
0RQLWRULQJ�UHJLRQDOQ\1D� WHUHQLH� SRZLDWX� NLHOHFNLHJR� ]ORNDOL]RZDQH� V� ��� SXQNW\� SRPLDURZH� ���� VWXGQL�Já
ELQRZ\FK�� �� VWXGQLH�NRSDQH�� ��(UyGáR��ZFKRG]�FH Z�VNáDG� VLHFL� UHJLRQDOQHM�PRQLWRULQJX�MDNR�FL� ]Z\Ná\FK� ZyG� SRG]LHPQ\FK� �WDEHOD� ������� :\NRQDQH� Z� ����� URNX� EDGDQLD�SRUyZQDQR� ]� NODVDPL� MDNR�FL� 3,2� �6WDQLHZLF]�'XERLV� +��� :VND]yZNL� PHWRG\F]QH�GRW\F]�FH�WZRU]HQLD�UHJLRQDOQ\FK�L�ORNDOQ\FK�PRQLWRULQJyZ�ZyG�SRG]LHPQ\FK��]Dá�F]QLN�QU����%0���3,2���:DUV]DZD��������RUD]�UR]SRU]�G]HQLHP�0LQLVWUD�=GURZLD�]�GQLD���ZU]H�QLD����� U�� Z� VSUDZLH� ZDUXQNyZ�� MDNLP� SRZLQQD� RGSRZLDGDü� ZRGD� GR� SLFLD� L� QD� SRWU]HE\�JRVSRGDUF]H��']�8��QU�����SR]��������:\QLNL�]HVWDZLRQR�Z�WDEHOL�����



���

7DEHOD����� -DNR�ü�ZyG�Z�SXQNWDFK�VLHFL�UHJLRQDOQHM�PRQLWRULQJX�MDNR�FL�ZyG�SRG]LHPQ\FK��50:3��Z�SRZLHFLH�NLHOHFNLP��ZJ�:,2� .LHOFH�/S 1U�SXQNWX50:3 PLHMVFRZR�üJPLQD X*\WNRZQLNURG]DM�SXQNWX Já
ERNR�üVWUDW\JUDILD .ODVD�MDNR�FLZyG��3,2�� 3U]HNURF]HQLDGRSXV]F]DOQHM�]DZDUWR�FL
� �� :LHOHEQLyZàRSXV]QR ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD ������� PMXUD ,,, 12�� �� 5XGD�6WUDZ�6WUDZF]\Q ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD ������ PWULDV ,E )H��0Q��$V
� �� 6WUDZF]\Q6WUDZF]\Q ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD ����� PWULDV ,,, 12�
� �� 0LHG]LDQND3LHNRV]yZ ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD ����� PGHZRQ ,E VSHáQLD�QRUP

� �� ûPL�VN�:\U�0LHG]LDQD�* ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD ��������� PWULDV ,E VSHáQLD�QRUP

� �� %DUWNyZ=DJQD�VN ,PL*:VWXG��NRSDQD ��� PF]ZDUWRU]
G ,E S+
� �� =DJQD�VN=DJQD�VN XM
FLH�NRPXQDO��VWXG��Já
ELQRZD �������PWULDV ,E VSHáQLD�QRUP

� �� =DJQD�VN=DJQD�VN XM
FLH�NRPXQDO��VWXG��Já
ELQRZD �������PGHZRP�WULDV ,, VSHáQLD�QRUP

� �� -DZRU]QLD3LHNRV]yZ ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD ��������PGHZRQ � �
�� �� 3VDU\�.�W\%RG]HQW\Q ,PL*:VWXG��NRSDQD ��PF]ZDUWRU]
G ,E 0Q
�� �� *yUQR*yUQR R�URGHN�]GURZLDVWXG��Já
ELQRZD ������PGHZRQ ,E VSHáQLD�QRUP

�� �� 1RZD�6áXSLD1RZD�6áXSLD ,0L*:VWXG��NRSDQD ��P � �
�� �� 7RNDUQLD&K
FLQ\ ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD ������PMXUD ,,, 12�
�� �� &]HUZRQD�*�&K
FLQ\ 6]SLWDOVWXG��Já
ELQRZD ������PGHZRQ ,,, )H��0Q
�� �� 1RZLQ\6LWNyZND�1� ZRGRFL�J�ZLHM�VWXG��Já
ELQRZD �������PGHZRQ ,E VSHáQLD�QRUP

�� �� 7U]XVNDZLFD6LWNyZND�1� =3:VWXG��Já
ELQRZD �������PGHZRQ ,E VSHáQLD�QRUP

�� �� '\PLQ\0RUDZLFD IDEU\ND�GRPyZVWXG��Já
ELQRZD ��������P ,E VSHáQLD�QRUP

�� �� '
EVND�:ROD0RUDZLFD =DNá��7HOHNRP�VWXG��Já
ELQRZD ������PWULDV ,,, 12���=Q
�� �� %RUNyZ'DOHV]\FH ZRGRFL�J�ZLHM�VWXG� Já
ELQRZD ������PGHZRQ ,E VSHáQLD�QRUP

�� �� 3áXFNLàDJyZ $:5�63VWXG��Já
ELQRZD ������PGHZRQ ,E VSHáQLD�QRUP

�� �� �ODGNyZ�'�&KPLHOQLN $:5�63VWXG��Já
ELQRZD ��������PWULDV ,,, VSHáQLD�QRUP

�� �� àDJLHZQLNL&KPLHOQLN XM
FLH�NRPXQDO�(UyGáR �WULDV ,E VSHáQLD�QRUP

2]QDF]HQLD�GR�WDEHOL�NODVD�,E�± Z\VRNLHM�MDNR�FL�NODVD�,,�± �UHGQLHM�MDNR�FL�NODVD�,,,�± QLVNLHM�MDNR�FL�
�� 5R]SRU]�G]HQLH�0LQLVWUD�=GURZLD�]�GQLD���ZU]H�QLD����� U��Z�VSUDZLH�ZDUXQNyZ��MDNLP�SRZLQQD�RGSRZLDGDü�ZRGD�GR�SLFLD�L�QD�SRWU]HE\�JRVSRGDUF]H��']�8��QU�����SR]������



���

2WU]\PDQH� Z� ����� URNX� Z\QLNL� EDGD� ODERUDWRU\MQ\FK� Z� ��� SXQNWDFK�]DNODV\ILNRZDá\� ZRG
 SRG]LHPQ� GR� NODV\� ,E� �Z\VRNLHM� MDNR�FL��� Z� �� SXQNFLH� GR� NODV\� ,,���UHGQLHM� MDNR�FL��� �� SXQNWDFK� GR� NODV\� ,,,� �QLVNLHM� MDNR�FL��� Z� �� SXQNWDFK� QLH� Z\NRQDQR�DQDOL]� 2WU]\PDQH�Z������URNX�Z\QLNL�DQDOL]��Z�SRUyZQDQLX�GR�ZDUXQNyZ��MDNLP�SRZLQQD�RGSRZLDGDü�ZRGD�GR�SLFLD�L�QD�SRWU]HE\�JRVSRGDUF]H��']�8��QU�����SR]��������Z����SXQNWDFK�Z\ND]Dá\� SU]\GDWQR�ü� ZRG\� GR� SLFLD�� Z� �� SXQNWDFK� RGQRWRZDQR� SU]HNURF]HQLD� VW
*HQLD�D]RWDQyZ�� Z� �� SU]\SDGNX� SU]HNURF]HQLH� VW
*H� *HOD]D�� PDQJDQX� L� DUVHQX�� Z� �� SXQNFLH�SU]HNURF]HQLH� VW
*HQLD� *HOD]D� L� PDQJDQX�� Z� �� SXQNFLH� SU]HNURF]HQLH� D]RWDQyZ� L� F\QNX����SXQNFLH�SU]HNURF]HQLH�VW
*HQLD�PDQJDQX��Z���SXQNFLH�SU]HNURF]HQLH�GRSXV]F]DOQHJR�S+��:RG\�� QLH� VSHáQLDM�FH� QDZHW� Z\PRJyZ� RNUH�ORQ\FK� GOD� NODV\� ,,,�� V� WUDNWRZDQH� MDNR�SR]DNODVRZH�± Z�EDGDQ\FK�SXQNWDFK�QLH�VWZLHUG]RQR�ZyG�WDNLFK�2JyOQLH�XMPXM�F�� MDNR�ü�EDGDQ\FK�ZyG�SRG]LHPQ\FK�MHVW�GREUD��1DOH*\�SU]\ZL�]\ZDü�GX*��ZDJ
 GR�RFKURQ\�]DVREyZ�ZyG�SRG]LHPQ\FK��Z�W\P�GR�XWU]\PDQLD�LFK�GREUHM�MDNR�FL�1D� SRGVWDZLH� GDQ\FK� PR*QD� VWZLHUG]Lü�� *H� ZRG\� Z\VRNLHM� MDNR�FL� ]ZL�]DQH� V� ]H�VWXGQLDPL�Já
ELQRZ\PL�SR]LRPX�GHZR�VNLHJR�L�WULDVRZHJR��2JyOQLH�PR*QD�SU]\M�ü��*H�ZRG\�NODV� ,D� L� ,E� QDGDM� VL
 GR� NRQVXPSFML� EH]� X]GDWQLDQLD�� ZRG\� NODV\� ,,� Z\PDJDM� W\ONR�X]GDWQLDQLD�SURVWHJR��QDWRPLDVW�X]GDWQLDQLH�ZyG�NODV\�,,,�MHVW�MX* VNRPSOLNRZDQH�2JUDQLF]RQH� ]DVRE\� L� Z\VW
SXM�FH� ]DQLHF]\V]F]HQLD� Z\PXV]DM� NRQLHF]QR�ü�UDFMRQDOQHM�JRVSRGDUNL�ZRGDPL�SRG]LHPQ\PL��6]F]HJyOQ� RFKURQ� SU]HG�]DQLHF]\V]F]HQLDPL�]ELRUQLNyZ�ZyG�SRG]LHPQ\FK�QDOH*\�RWRF]\ü�WHUHQ\�QDG�]ELRUQLNDPL�*=:3��E\�Z\NOXF]\ü�PR*OLZR�ü� ]DQLHF]\V]F]HQLD� W\FK� ZyG�� 1LH� ZV]\VWNLH� RF]\V]F]DOQLH� RF]\V]F]DM� �FLHNL�Z� QDOH*\W\P� VWRSQLX� L� GRWU]\PXM� RNUH�ORQ\FK� SDUDPHWUyZ� RGSURZDG]DQ\FK� �FLHNyZ��%DUG]R� GX*H� ]DJUR*HQLH� GOD� MDNR�FL�ZyG� SRZLHU]FKQLRZ\FK� L� SRG]LHPQ\FK� VWDQRZL� �FLHNL�RGSURZDG]DQH� EH]� RF]\V]F]DQLD� ]� JRVSRGDUVWZ� LQG\ZLGXDOQ\FK� Z� PLHMVFRZR�FLDFK� QLH�VNDQDOL]RZDQ\FK���FLHNL� ]H� ]ELRUQLNyZ� EH]RGSá\ZRZ\FK� �V]DPE�� F]
VWR� Z\ZR*RQH�L� Z\OHZDQH� V� Z� PLHMVFD� SU]\SDGNRZH�� %DUG]R� GX*H� ]DJUR*HQLH� GOD� MDNR�FL� ZyG�SRZLHU]FKQLRZ\FK� L� SRG]LHPQ\FK� VWDQRZL� W]Z�� ]DQLHF]\V]F]HQLD� REV]DURZH� VWUHI\�SU]\SRZLHU]FKQLRZHM� UR]OHJá\FK� REV]DUyZ�� 6� WR� ]DQLHF]\V]F]HQLD� VSRZRGRZDQH�SU]HQLNDQLHP� GR� �URGRZLVND� JUXQWRZR�ZRGQHJR� ]DQLHF]\V]F]H��� NWyU\FK� (UyGáHP� V� P�LQ��VWRVRZDQH� Z� UROQLFWZLH� QDZR]\� V]WXF]QH� L� FKHPLF]QH� �URGNL� RFKURQ\� UR�OLQ�� WDN*H� �FLHNL�GHV]F]RZH�� NWyUH� VSáXNXM� ]DQLHF]\V]F]RQH� SRZLHU]FKQLH� ]XUEDQL]RZDQH�� %DUG]R�SRZV]HFKQLH� Z\VW
SXM� ]DQLHF]\V]F]HQLD� �URGRZLVND� JUXQWRZR�ZRGQHJR� VSRZRGRZDQH�SU]H]�SURGXNW\�URSRSRFKRGQH�6]F]HJyOQHM� RFKURQ\� Z\PDJDM� ]DVRE\� ZyG� SRG]LHPQ\FK�� NWyUH� VWDQRZL� JáyZQH�(UyGáR�]DRSDWU]HQLD�Z�ZRG
 SLWQ���D�LFK�RGQDZLDOQR�ü�MHVW�]QDF]QLH�ZROQLHMV]D�Z�SRUyZQDQLX�GR� ZyG� SRZLHU]FKQLRZ\FK�� 'OD� QLHNWyU\FK� JáyZQ\FK� ]ELRUQLNyZ� ZyG� SRG]LHPQ\FK��]ORNDOL]RZDQ\FK� QD� WHUHQLH� SRZLDWX�� EUDN� MHVW� RSUDFRZDQ\FK� GRNXPHQWDFML�K\GURJHRORJLF]Q\FK�� Z� W\P� Z\]QDF]RQ\FK� REV]DUyZ� RFKURQQ\FK�� 'RNXPHQWDFMH�K\GURJHRORJLF]QH�]RVWDá\�VSRU]�G]RQH�P�LQ��GOD�UHMRQX�.LHOF�L�%RG]HQW\QD��,VWRWQ\P� HOHPHQWHP� RFKURQ\� LOR�FLRZHM� MHVW� XGRNXPHQWRZDQLH� ]DVREyZ�G\VSR]\F\MQ\FK�ZyG�SRZLHU]FKQLRZ\FK� L�ZyG�SRG]LHPQ\FK�Z�*=:3��%UDN�Z\]QDF]RQ\FK�]DVREyZ� G\VSR]\F\MQ\FK� RUD] ]DVREyZ� HNVSORDWDF\MQ\FK� XM
ü� XQLHPR*OLZLD� SURZDG]HQLH�UDFMRQDOQHM�JRVSRGDUNL�]DVREDPL�ZyG�
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'OD� RFKURQ\� LOR�FLRZHM� L� MDNR�FLRZHM� ZyG� SRG]LHPQ\FK� ZVND]DQH� MHVW� SRGM
FLH�QDVW
SXM�F\FK�G]LDáD���� :SURZDG]DQLH� RERZL�]NX� EDGDQLD� MDNR�FL ZRG\�Z�Z\GDZDQ\FK� SR]ZROHQLDFK�ZRGQRSUDZQ\FK��� (J]HNZRZDQLH�RERZL�]NX�RSRPLDURZDQLD�LOR�FL�ZRG\�SRV]F]HJyOQ\FK�RGELRUFyZ�LQG\ZLGXDOQ\FK���� :VSyáSUDFD� ]� 3D�VWZRZ� ,QVSHNFM� 2FKURQ\� �URGRZLVND� Z� ]DNUHVLH�SURZDG]HQLD� PRQLWRULQJX� ZyG� SRG]LHPQ\FK� V]F]HJyOQLH� Z� UHMRQDFK�� JG]LH�Z\VW
SXMH�U\]\NR�LFK�]DQLHF]\V]F]HQLD��� :HU\ILNDFMD�LVWQLHM�F\FK�]DWZLHUG]RQ\FK�]DVREyZ�HNVSORDWDF\MQ\FK�XM
ü�
7ZRU]HQLH� VWUHI� RFKURQQ\FK� XM
ü� ZRG\�� Z� SU]\SDGNDFK�� Z� NWyU\FK� NRQLHF]QR�ü� WDND�Z\QLND� ]� GRNXPHQWDFML� K\GURJHRORJLF]QHM�� ]JRGQLH� ]� RERZL�]XM�F� XVWDZ� ] GQLD� ��� OLSFD����� U��3UDZR�ZRGQH��']�8� 1U �����SR]�������]�Sy(QLHMV]\PL�]PLDQDPL��MHVW�Z�NRPSHWHQFML�'\UHNWRUD�5HJLRQDOQHJR�=DU]�GX�*RVSRGDUNL�:RGQHM�

��� ']LDáDQLD�QD�U]HF]�RFKURQ\�ZyG�SRZLHU]FKQLRZ\FK��Z�W\P�]ELRUQLNyZ�ZRGQ\FK�*áyZQ\P� ]DGDQLHP� JRVSRGDUNL� ZRGQHM� MHVW� RFKURQD�ZyG� SU]HG� ]DQLHF]\V]F]HQLHP��UDFMRQDOQH� L� RV]F]
GQH� JRVSRGDURZDQLH� ]DVREDPL� RUD]� V\VWHPDW\F]QH� ]ZL
NV]DQLH� UHWHQFML�SRZLHU]FKQLRZHM�RUD]�SRSUDZD�RFKURQ\�SU]HFLZSRZRG]LRZHM��2FKURQD� ZyG� WR� ]HVSyá� �URGNyZ� L� RJUDQLF]H� �QDXNRZ\FK�� WHFKQLF]Q\FK� L� OHJLVODF\MQ\FK��Z X*\WNRZDQLX� WHUHQX�� NWyUH�JZDUDQWXM� VWDáH�XWU]\P\ZDQLH�PR*OLZR�FL�SRERUX�ZyG�GREUHM�MDNR�FL� �RFKURQD� MDNR�FLRZD�� Z� LOR�FL� QLHSU]HZ\*V]DM�FHM� REOLF]RQ\FK� ]DVREyZ�G\VSR]\F\MQ\FK� ]ELRUQLND� L� ]DVREyZ� HNVSORDWDF\MQ\FK� XM
FLD� ± RV]F]
G]DQLH� ]DVREyZ��RFKURQD� LOR�FLRZD��� :RG\� L� SRZLHWU]H� QDOH*�� GR� ]DVREyZ� SU]\URG\� RGQDZLDM�F\FK� VL
QDMV]\EFLHM�2FKURQ
 ]DVREyZ� ZRGQ\FK� G]LHOLP\� QD� RFKURQ
 ELHUQ� L� RFKURQ
 F]\QQ��� 2FKURQD� ELHUQD�SROHJD�QD�SU]HVWU]HJDQLX�]DND]yZ��6áX*��WHPX�RGSRZLHGQLH�UHJXODFMH�SUDZQH��NWyUH�REHMPXM�RJUDQLF]HQLH� Uy*QRURGQ\FK� G]LDáD� PRJ�F\FK� ZSá\Q�ü� QHJDW\ZQLH� QD� MDNR�ü� ZyG�� =Z\NOH�SROHJD�RQD�QD�XVWDQDZLDQLX�VWUHI�RFKURQQ\FK�2FKURQQD� F]\QQD� MHVW� UHDOL]RZDQD� SU]H]� Z\NRQ\ZDQLH� QDND]yZ�� =Z\NOH� ZL�*H� VL
 WR� ]H�VWRVRZDQLHP� �URGNyZ� WHFKQLF]Q\FK�� NWyU\FK� FHOHP� MHVW� XVXQLHFLH� SU]\F]\Q� ]DQLHF]\V]F]H���RF]\V]F]DQLH�L�X]GDWQLDQLH�ZyG�1LH]Z\NOH�ZD*Q\P�HOHPHQWHP�F]\QQHM� L�ELHUQHM�RFKURQ\�ZyG�MHVW�PRQLWRULQJ��NWyU\�VSHáQLD�URO
 RVWU]HJDZF]���SUHZHQF\MQ� L�VáX*\�SURJQR]RZDQLX�6WDQ� F]\VWR�FL� ZyG� SRZLHU]FKQLRZ\FK� RFHQLDQ\� MHVW� ZJ� WU]\VWRSQLRZHM� NODV\ILNDFML��UyGO�GRZ\FK� ZyG� SRZLHU]FKQLRZ\FK� ZUD]� ]� QRUPDPL� GRSXV]F]DOQ\PL� ZVND(QLNyZ�]DQLHF]\V]F]H���XVWDQRZLRQ\PL�UR]SRU]�G]HQLHP�UHVRUWRZHJR�PLQLVWUD��1D� WHUHQLH� SRZLDWX� NLHOHFNLHJR� MDNR�ü�ZyG� U]HF]Q\FK� EDGDQD� MHVW� SU]H]�:RMHZyG]NL�,QVSHNWRUDW� 2FKURQ\� �URGRZLVND� Z� .LHOFDFK� Z� �� U]HNDFK� �FDáR�FL� OXE� RGFLQNDFK��Z� ��� SXQNWDFK� SRPLDURZ\FK�� :� Z\ND]LH� SXQNWyZ� SRPLDURZ\FK�� Z� SRQL*V]HM� WDEHOL��XPLHV]F]RQR� WDN*H� SXQNW� SRPLDURZ\� Z� %RFKH�FX� �]ORNDOL]RZDQ\� SR]D� SRZLDWHP��� MDNR�MHG\Q\� SXQNW� QD� U]HFH� àRVRVLQLH�� 3RGVWDZ
 RFHQ\� MDNR�FL� ZyG� VWDQRZLáD� WU]\VWRSQLRZD�NODV\ILNDFMD� �UyGO�GRZ\FK� ZyG� SRZLHU]FKQLRZ\FK�� NWyU� XVWDQRZLRQR� UR]SRU]�G]HQLHP�0LQLVWUD� 2FKURQ\� �URGRZLVND�� =DVREyZ� 1DWXUDOQ\FK� L� /H�QLFWZD� ]� GQLD� �� OLVWRSDGD� �����URNX��']��8��QU������SR]�������± REHFQLH�MX* QLHRERZL�]XM�FD��:\ND]�SXQNWyZ�SRPLDURZ\FK�L�RJyOQ� NODV\ILNDFMH�U]HN�SRZLDWX�NLHOHFNLHJR�]HVWDZLRQR�Z�SRQL*V]HM�WDEHOL�
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7DEHOD����� :\ND]�SXQNWyZ�SRPLDURZ\FK�L�NODV\ILNDFMD�RJyOQD�U]HN�SRZLDWX�NLHOHFNLHJR�Z �����URNX��ZJ�:,2� .LHOFH�OS U]HND NP�ELHJX SXQNW�SRPLDURZ\ NODVD�F]\VWR�FL ZVND(QLNL�GHF\GXM�FH�R�NODVLH�F]\VWR�FL���� 6áRZLN QRQ� %REU]D ��� 5DGNRZLFH QRQ D]RW\Q\��D]RW�DPRQRZ\��IRVIRU�RJ��IRVIRUDQ\��P��&ROL���� 1DS
NyZ ,,,���� 'DOHV]\FH ,,,���� 0RUDZLFD ,,,
D]RW\Q\��P��&ROL� &]DUQD�1LGD

��� 7RNDUQLD QRQ D]RW\Q\��IRVIRU�RJ���D]RW�DPRQRZ\��P��&ROL� &]DUQD�6WDV]RZVND ���� 5DNyZ QRQ ]DZLHVLQD
���� %U]H]LQNL ,,, D]RW\Q\��P��&ROL� /XEU]DQND ��� 3DSLHUQLD ,, D]RW\Q\��&K=7�0Q��P��&ROL���� àDJyZ QRQ P��&ROL� àDJRZLFD ��� -y]HIyZ ,,, D]RW\Q\��P��&ROL� àRVRVLQD ��� %RFKHQLHF
 ,,, P��&ROL���� 6HUZLV ,,, P��&ROL��]DZLHVLQD� 3RNU]\ZLDQND ���� 5XGNL QRQ ]DZLHVLQD���� %RG]HQW\Q ,,,� 3VDUND ��� %RG]HQW\Q ,,, D]RW\Q\��]DZLHVLQD��P��&ROL

� :VFKRGQLD ���� =U]HF]H�'X*H QRQ D]RW\Q\��P��&ROL2]QDF]HQLD�GR�WDEHOL�NODVD�,�± ZRG\�QDGDM�FH�VL
 GR�]DRSDWU]HQLD�OXGQR�FL�Z�ZRG
 GR�SLFLD��]DRSDWU]HQLD�]DNáDGyZ�Z\PDJDM�F\FK� ZRG\� R� MDNR�FL� ZRG\� SLWQHM� RUD]� E\WRZDQLD� Z� ZDUXQNDFK� QDWXUDOQ\FK� U\E�áRVRVLRZDW\FK�NODVD� ,,� ± ZRG\� QDGDM�FH� VL
 GR� E\WRZDQLD� Z� ZDUXQNDFK� QDWXUDOQ\FK� LQQ\FK� U\E� QL*áRVRVLRZDWH�NODVD� ,,,� ± ZRG\� QDGDM�FH� VL
 GR� ]DRSDWU]HQLD� ]DNáDGyZ� LQQ\FK� QL* Z\PDJDM�FH� ZRG\�R MDNR�FL�ZRG\�GR�SLFLD�RUD]�QDZDGQLDQLD�WHUHQyZ�UROQLF]\FK�QRQ�± QLH�RGSRZLDGD�QRUPRP�
�� SXQNW�SRPLDURZ\�]ORNDOL]RZDQ\�SR]D�JUDQLFDPL�DGPLQLVWUDF\MQ\PL�SRZLDWX�NLHOHFNLHJR�
:� SU]HGVWDZLRQHM� Z� SRZ\*V]HM� WDEHOL� NODV\ILNDFML� RJyOQHM� ZyG� U]HF]Q\FK��Z� �� SXQNWDFK� SRPLDURZ\FK� VWZLHUG]RQR� QDMQL*V]� ,,,� NODV
 F]\VWR�FL��Z� �� SXQNFLH� �UHGQL�,,�NODV
 F]\VWR�FL��QDWRPLDVW�Z���SXQNWDFK�MDNR�ü�ZRG\�QLH�RGSRZLDGDáD�QRUPRP�1D�SRGVWDZLH� EDGD� SU]HSURZDG]RQ\FK�Z������ URNX�SU]H]�:RMHZyG]NL� ,QVSHNWRUDW�2FKURQ\� �URGRZLVND� Z� .LHOFDFK�� VWDQ� F]\VWR�FL� ZyG� U]HN� SRZLDWX� ZHGáXJ� NODV\ILNDFML�RJyOQHM�SU]HGVWDZLDá VL
 QDVW
SXM�FR�x NODVD� ,� �ZRG\� QDGDM�FH� VL
 GR� ]DRSDWU]HQLD� OXGQR�FL� Z� ZRG
 GR� SLFLD�� ]DRSDWU]HQLD�]DNáDGyZ� Z\PDJDM�F\FK� ZRG\� R� MDNR�FL� ZRG\� SLWQHM� RUD]� E\WRZDQLD� Z� ZDUXQNDFK�QDWXUDOQ\FK�U\E�áRVRVLRZDW\FK��� *DGQD�U]HND�QLH�RVL�JQ
áD�,��NODV\�F]\VWR�FL�ZyG��x NODVD� ,,� �ZRG\� QDGDM�FH� VL
 GR� E\WRZDQLD� Z� ZDUXQNDFK� QDWXUDOQ\FK� LQQ\FK� U\E� QL*áRVRVLRZDWH��± GR�WHM�NODV\�F]\VWR�FL�]DNZDOLILNRZDQD�]RVWDáD�U]HND�/XEU]DQND�RG�NP�����GR�XM�FLD�GR�U]HNL�&]DUQHM�1LG\�



���

x NODVD� ,,,� �ZRG\� QDGDM�FH� VL
 GR� ]DRSDWU]HQLD� ]DNáDGyZ� LQQ\FK� QL* ]DNáDG\�Z\PDJDM�FH�ZRG\� R� MDNR�FL� ZRG\� GR� SLFLD� RUD]� QDZDGQLDQLD� WHUHQyZ� UROQLF]\FK�� � Z� WHM� NODVLH�]QDOD]á\� VL
 U]HNL�� &]DUQD� 1LGD� QD� GáXJR�FL� ���� NP�� àRVRVLQD� QD� FDáHM� GáXJR�FL�/XEU]DQND�QD�GáXJR�FL����� NP� 3RNU]\ZLDQND�QD�GáXJR�FL����NP��&]DUQD�6WDV]RZVND�QD�GáXJR�FL������NP��3VDUND�QD�GáXJR�FL������NP��:VFKRGQLD�QD�RGFLQNX�����NP� àDJRZLFD�QD�RGFLQNX�����NP�x NODVD�121��QLH�RGSRZLDGD�QRUPRP��� GR�QLHM�]DNZDOLILNRZDQR��&]DUQ� 1LG
 RG�NP�����GR�SRá�F]HQLD� ]� U]HN� %LDá� 1LG�� %REU]
 QD�FDáHM�GáXJR�FL� àDJRZLF
 QD�GáXJR�FL������NP� :VFKRGQL� QD� RGFLQNX� ����� NP� 3RNU]\ZLDQN
 QD� RGFLQNX NP� ���� NP�� 3VDUN
 QD�GáXJR�FL�����NP�GR�XM�FLD�GR��ZL�OLQ\�1D� XWU]\PXM�F\� VL
 ]á\ VWDQ� F]\VWR�FL� U]HN� ZSá\Q
á\� JáyZQLH� ]DQLHF]\V]F]HQLD�EDNWHULRORJLF]QH��PLDQR�&ROL���]DZDUWR�ü�ELRJHQyZ��]ZL�]NL�D]RWX�L�IRVIRUX��L�]DZLHVLQD��6WDQ�F]\VWR�FL�U]HN�Z������URNX�SU]HGVWDZLRQR�QD�U\VXQNX�QU���Z�UR]G]LDOH�����
1D� WHUHQLH� SRZLDWX� NLHOHFNLHJR� PRQLWRULQJLHP� REM
W\� MHVW� ]ELRUQLN� ZRGQ\� &HG]\QD��QD�U]HFH�/XEU]DQFH��L�&KD�F]D��QD�U]HFH�&]DUQHM�6WDV]RZVNLHM���:HGáXJ�EDGD� Z\NRQDQ\FK�SU]H]�:,2� .LHOFH� MDNR�ü�ZyG� ]ELRUQLND� &HG]\QD� ]DNODV\ILNRZDQR� GR� ,,� NODV\�� QDWRPLDVW�]ELRUQLND�&KD�F]D�GR�,,,�NODV\��:�SRUyZQDQLX�]������URNLHP��MDNR�ü�ZyG�]ELRUQLND�&HG]\QD�QLH� XOHJáD� ]PLDQRP�� QDWRPLDVW� ZRG\� ]ELRUQLND� &KD�F]D� XOHJá\� SRJRUV]HQLX�� 1LH� QDMOHSV]D�MDNR�ü� ZyG� Z� SRZ\*V]\FK� ]ELRUQLNDFK� MHVW� Z\SDGNRZ� ]áHM� MDNR�FL� ZyG� ]DVLODM�F\FK� LFK�U]HN� 1LH]DOH*QLH� RG� SRZ\*V]HJR� ND*GHJR� URNX�� SU]HG VH]RQHP� OHWQLP� EDGDQD� MHVW� SU]H]�VáX*E\� ,QVSHNFML�6DQLWDUQHM�ZRGD�ZH�ZV]\VWNLFK� ]ELRUQLNDFK��:\QLNL� W\FK�EDGD� SRGDZDQH�V� GR� SXEOLF]QHM� ZLDGRPR�FL�� :\QLNL� EDGD� GHF\GXM� R� PR*OLZR�FL� Z\NRU]\VWDQLD�]ELRUQLNyZ�QD�FHOH�UHNUHDF\MQH�
3U]\F]\Q� ]DQLHF]\V]F]HQLD� U]HN� L� ]ELRUQLNyZ� ZRGQ\FK� V� PL
G]\� LQQ\PL�RGSURZDG]DQH� GR� QLFK� QLH� RF]\V]F]RQH� OXE� QLHZáD�FLZLH� RF]\V]F]RQH� �FLHNL� NRPXQDOQH�L�SU]HP\VáRZH�=�IXQNFMRQXM�F\FK����RF]\V]F]DOQL�JPLQQ\FK�QLH�ZV]\VWNLH�RF]\V]F]DM� �FLHNL�Z�QDOH*\W\P�VWRSQLX� L� GRWU]\PXM� RNUH�ORQ\FK� SDUDPHWUyZ� RGSURZDG]DQ\FK� �FLHNyZ� %DUG]R� GX*\P�]DJUR*HQLHP� GOD� MDNR�FL�ZyG� SRZLHU]FKQLRZ\FK� L� SRG]LHPQ\FK� V� Z�GDOV]\P� FL�JX� �FLHNL�RGSURZDG]DQH� EH]� RF]\V]F]DQLD� ]� JRVSRGDUVWZ� LQG\ZLGXDOQ\FK� Z� PLHMVFRZR�FLDFK� QLH�VNDQDOL]RZDQ\FK���FLHNL�JURPDG]RQH�Z�]ELRUQLNDFK�EH]RGSá\ZRZ\FK�V� ]DJQLáH�L�REFL�*RQH�GX*\P� áDGXQNLHP� ]DQLHF]\V]F]H��� D� SR� Z\EUDQLX� ]H� ]ELRUQLNyZ� ]QDF]QD� LFK� F]
�ü� WUDILD�Z� PLHMVFD� SU]\SDGNRZH� QS�� FLHNL� ZRGQH�� URZ\� SU]\GUR*QH�� SROD� F]\� ODV\�� 2EHFQLH�RERZL�]XM�FH�SU]HSLV\�SUDZD�GDM� PR*OLZR�ü�NRQWUROL�Z\ZR*RQ\FK�V]DPE��1D�PRF\�XVWDZ\�]�GQLD����ZU]H�QLD������U��R�XWU]\PDQLX�F]\VWR�FL�L�SRU]�GNX�Z�JPLQLH��']�8��QU������SR]������]�Sy(QLHMV]\PL�]PLDQDPL��ND*G\�ZyMW�L�EXUPLVWU]�PR*H�NRQWURORZDü�UDFKXQNL�]D�Z\Zy]�V]DPE��=DJUR*HQLH� GOD� MDNR�FL ZyG� SRZLHU]FKQLRZ\FK� VWDQRZL� UyZQLH* W]Z�� ]DQLHF]\V]F]HQLDREV]DURZH�]ZL�]DQH�]H� VWRVRZDQLHP�QDZR]yZ�V]WXF]Q\FK� L� FKHPLF]Q\FK��URGNyZ�RFKURQ\�UR�OLQ�� 1LHZáD�FLZH� JURPDG]HQLH� RGSDGyZ�� QD� VNXWHN�Z\SáXNLZDQLD� ]� QLFK� ]DQLHF]\V]F]H�SU]H]�RSDG\�DWPRVIHU\F]QH� VWDQRZL�GX*H�]DJUR*HQLH�GOD�MDNR�FL�ZyG�SRZLHU]FKQLRZ\FK�L�SRG]LHPQ\FK�,QQ\P�ZD*Q\P�(UyGáHP� ]DQLHF]\V]F]HQLD�ZyG�SRZLHU]FKQLRZ\FK� L� SRG]LHPQ\FK� V��FLHNL� GHV]F]RZH�� NWyUH� VSáXNXM�F� SRZLHU]FKQLH� GRSá\ZDM� GR� RGELRUQLNyZ� ZUD]�]� QLHVLRQ\PL� ]DQLHF]\V]F]HQLDPL�� 1LH� EH]� ]QDF]HQLD� V� ]DQLHF]\V]F]HQLD� VXEVWDQFMDPL�URSRSRFKRGQ\PL�� SRFKRG]�F\PL� ]� WUDQVSRUWX�� PDJD]\QRZDQLD� L� G\VWU\EXFML� SDOLZ�� .D*GD�]�QRZREXGRZDQ\FK�OXE�PRGHUQL]RZDQ\FK�VWDFML�SDOLZ�SRVLDGD�XU]�G]HQLD�GR�SRGF]\V]F]DQLD�



���

�FLHNyZ� GHV]F]RZ\FK�� :áD�FLZD� HNVSORDWDFMD� ]DLQVWDORZDQ\FK� XU]�G]H� E
G]LH� PLDáD�GHF\GXM�F\� ZSá\Z� QD� RJUDQLF]HQLH� ]DQLHF]\V]F]H� ZyG� SRZLHU]FKQLRZ\FK�� D� SURZDG]RQ\�PRQLWRULQJ�ORNDOQ\�XPR*OLZL�ZF]HVQH�Z\NU\FLH�]DJUR*HQLD�:L
NV]R�ü� JPLQ�SRZLDWX�NLHOHFNLHJR�Z�RSUDFRZDQ\FK�Ä6WUDWHJLDFK UR]ZRMX�JPLQ\´�OXE� Ä6WXGLXP� XZDUXQNRZD� L� NLHUXQNyZ� ]DJRVSRGDURZDQLD´� RFKURQ
 ZyG� SRG]LHPQ\FK�L SRZLHU]FKQLRZ\FK�WUDNWXMH�Z�VSRVyE�SULRU\WHWRZ\�RNUH�ODM�F�FHOH�VWUDWHJLF]QH�L�RSHUDF\MQH�RUD]�]ZL�]DQH�]�LFK�UHDOL]DFM� ]DGDQLD�L�G]LDáDQLD�7DEHOD���������&HOH�RSHUDF\MQH�OXE�G]LDáDQLD�SU]\M
WH�Z�6WUDWHJLDFK�RUD]�]DGDQLD�L SURJUDP\�ZLHOROHWQLH�Z�]DNUHVLH�RFKURQ\�ZyG
/S� :\V]F]HJyOQLHQLH &HOH�RSHUDF\MQH�OXE�G]LDáDQLD�SU]\M
WHZ��6WUDWHJLL�UR]ZRMX�JPLQ\�Z�RFKURQLH��URGRZLVND�]ZL�]DQH�]�RFKURQ� ZyG

=DGDQLD�L SURJUDP\�ZLHOROHWQLH�Z\QLNDM�FH�]H��6WUDWHJLL�UR]ZRMX�JPLQ\�����OXE��6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\��Z�]DNUHVLH�RFKURQ\�ZyG�� *PLQD�%LHOLQ\ %XGRZD�]ELRUQLNyZ�UHWHQF\MQR��UHNUHDF\MQ\FK� 3URJUDP�EXGRZ\�]ELRUQLNyZ�UHWHQF\MQR�±UHNUHDF\MQ\FK�� 0LDVWR�L�JPLQD�%RG]HQW\Q 3RSUDZD�F]\VWR�FL�ZyG� �� 2SUDFRZDQLH�ORNDOQ\FK�SURJUDPyZ�RGQRZ\�ELRORJLF]QHM�U]HN�L�SRWRNyZ��LFK�UHQRZDFML�L�RF]\V]F]DQLD��� 8UXFKRPLHQLH�LQLFMDW\Z�ORNDOQ\FK�GRW\F]�F\FK�PDá\FK�]ELRUQLNyZ�UHWHQF\MQ\FK��� 0LDVWR�L�JPLQD�&K
FLQ\ 2FKURQD�SU]HG�]DQLHF]\V]F]HQLHP�ZyG�SRZLHU]FKQLRZ\FK�L�SRG]LHPQ\FK�RUD]�]ZL
NV]HQLH�UHWHQF\MQR�FL�REV]DUX�
8SRU]�GNRZDQLH�JRVSRGDUNL�ZRGQR��FLHNRZHM�SRSU]H]�UR]EXGRZ
 LVWQLHM�FHM�NDQDOL]DFML�VDQLWDUQHM�L�GHV]F]RZHM�8VWDQRZLHQLH�VWUHI�RFKURQ\�SR�UHGQLHM�XM
üZ�FHOX�]DSHZQLHQLD�RGSRZLHGQLHM�F]\VWR�FL�ZyG�SRG]LHPQ\FK�%XGRZD�SURSRQRZDQ\FK�]ELRUQLNyZ�ZyG�SRZLHU]FKQLRZ\FK�'RSURZDG]Lü GR�,�L�,,�NODV\�F]\VWR�FL�ZyG�SRZLHU]FKQLRZ\FK��SRSU]H]�UHVSHNWRZDQLH�RGQR�Q\FK�QDND]yZ��]DND]yZ�L�RJUDQLF]H�Z\QLNDM�F\FK�]�SUDZD��� 0LDVWR�L�JPLQD�&KPLHOQLN 2FKURQD�ZyG�SRZLHU]FKQLRZ\FK�L�SRG]LHPQ\FK� �� /LNZLGDFMD�SRWHQFMDOQ\FK�(UyGHá]DQLHF]\V]F]HQLD�ZyG�SRZLHU]FKQLRZ\FK�L�ZJá
EQ\FK��� 2SUDFRZDQLH�L�UHDOL]DFMD�SODQX�]DJRVSRGDURZDQLD�LVWQLHM�F\FK�FLHNyZ�L�]ELRUQLNyZ�ZRGQ\FK��� *PLQD�'DOHV]\FH 5DFMRQDOQH�JRVSRGDURZDQLH�LVWQLHM�F\PL�]DVREDPL�ZyG�SRG]LHPQ\FK�2FKURQD�ZyG�SRG]LHPQ\FK�SU]HG�VND*HQLDPL�2FKURQD�SU]HG�]DLQZHVWRZDQLHP�WHUHQyZ�SRWHQFMDOQLH�QDGDM�F\FK�VL
 GR�XWZRU]HQLD�]ELRUQLNyZ�UHWHQF\MQ\FK�

=DJRVSRGDURZDQLH�FLHNyZ�ZRGQ\FK�L�UHDOL]DFMD�SURJUDPX�PDáHM�UHWHQFML�

�� *PLQD�*yUQR 3RSUDZD�F]\VWR�FL�ZyG� 3RSUDZD�VWDQX�F]\VWR�FL�U]HN��� *PLQD�àDJyZ�� *PLQD�àRSXV]QR .RQLHF]QR�ü UR]ZL�]DQLD�SUREOHPX��FLHNyZ�GHV]F]RZ\FK�L�LFK�SRGF]\V]F]DQLD�



���

/S� :\V]F]HJyOQLHQLH &HOH�RSHUDF\MQH�OXE�G]LDáDQLD�SU]\M
WHZ��6WUDWHJLL�UR]ZRMX�JPLQ\�Z�RFKURQLH��URGRZLVND�]ZL�]DQH�]�RFKURQ� ZyG
=DGDQLD�L SURJUDP\�ZLHOROHWQLH�Z\QLNDM�FH�]H��6WUDWHJLL�UR]ZRMX�JPLQ\�����OXE��6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\��Z�]DNUHVLH�RFKURQ\�ZyG�� *PLQD�0DVáyZ 3U]HGPLRWHP�RFKURQ\�]DVREyZ�ZRGQ\FK�Z�REV]DU]H�JPLQ\�REM
WH�V� QDVW
SXM�FH�SRGVWDZRZH�RELHNW\�K\GURJUDILF]QH�� U]HNL��SRWRNL��FLHNL�ZRGQH�RUD]�LFK�EH]SR�UHGQLH�RWRF]HQLH�� (UyGáD�L�WHUHQ\�*UyGOLVNRZH��

�� /LNZLGDFMD�ORNDOQ\FK�(UyGHá]DQLHF]\V]F]H� ZyG�QD�WHUHQLH�JPLQ\�FHOHP�X]\VNDQL�,�NODV\�F]\VWR�FL�ZyG�Z�/XEU]DQFH��� 2FKURQD�(UyGHá L�VWUHI�(UyGOLVNRZ\FK�U]HN�L�SRWRNyZ�RUD]�XM
ü ZRGQ\FK��]ZáDV]F]D�Z�1(�F]
�FL�JPLQ\��� :VSRPDJDQLH�QDWXUDOQ\FK�SURFHVyZ�Z]ERJDFDQLD�RUD]�VDPRRF]\V]F]DQLD�VL
 U]HN�L�SRWRNyZ���� *PLQD�0LHG]LDQD�*yUD �� =DEH]SLHF]HQLH�ZyG�L�SRZLHU]FKQL�]LHPL�SU]HG�]DQLHF]\V]F]HQLDPL��� 5DFMRQDOL]DFMD�JRVSRGDUNL�]DVREDPL�ZRGQ\PL��Z�W\P�WZRU]HQLH�]ELRUQLNyZ�UHWHQF\MQ\FK�
3URJUDP�EXGRZ\�]ELRUQLNyZ�ZRGQ\FK�R�IXQNFMDFK�UHWHQF\MQ\FK�L�UHNUHDF\MQ\FK

��� *PLQD�0QLyZ 6]F]HJyOQD�RFKURQD�REV]DUyZ�Z\PDJDM�F\FK�QDMZ\*V]HM�RFKURQ\�ZyG�SRG]LHPQ\FK��WHUHQyZ�(UyGOLVNRZ\FK�RUD]�ZyG�SRZLHU]FKQLRZ\FK��LVWQLHM�F\FK�XM
ü�ZyG�SRG]LHPQ\FK�5HDOL]DFMD�SURMHNWRZDQHJR�]ELRUQLND�Ä*yUD�:LOF]D´�QD�U]HFH�&LHPQLFD���� *PLQD�0RUDZLFD 3URJUDP�]DEH]SLHF]HQLD�SU]HFLZSRZRG]LRZHJR�*PLQ\�0RUDZLFD���� *PLQD�1RZD�6áXSLD 2SUDFRZDQLH�L�UHDOL]DFMD�SURJUDPX�PDáHM�UHWHQFML�ZRGQHM�RUD]�SUDZLGáRZHM�JRVSRGDUNL�ZRGQHM�
�� /LNZLGDFMD�ORNDOQ\FK�(UyGHá]DQLHF]\V]F]HQLD�ZyG��� 2FKURQD�(UyGHá L�VWUHI�(UyGOLVNRZ\FK�U]HN�L�SRWRNyZ�RUD]�XM
ü ZRGQ\FK��� :VSRPDJDQLH�QDWXUDOQ\FK�SURFHVyZ�Z]ERJDFDQLD�RUD]�VDPRRF]\V]F]DQLD�VL
 U]HN�L�SRWRNyZ��� %XGRZD�V\VWHPX�PDá\FK�]ELRUQLNyZ�UHWHQF\MQ\FK��� *PLQD�3LHNRV]yZ =PQLHMV]HQLH�]DQLHF]\V]F]HQLD�ZyG�SRZLHU]FKQLRZ\FK�L�JUXQWRZ\FK� �� (J]HNZRZDQLH�SU]HSLVyZ�RFKURQ\��URGRZLVND�Z�]DNUHVLH�]DQLHF]\V]F]H�ZyG�SRG]LHPQ\FK�L�SRZLHU]FKQLRZ\FK��� 6\VWHP�NDUDQLD�]D�QLHOHJDOQH�]U]XW\��FLHNyZ�]�V]DPE�L�JQRMRZLF\�GR�URZyZ�L�QD�SROD����� *PLQD�3LHU]FKQLFD =PQLHMV]HQLH�]DQLHF]\V]F]HQLD�ZyG�SRZLHU]FKQLRZ\FK�L�JUXQWRZ\FK���� *PLQD�5DNyZ =DJRVSRGDURZDü Z\NRU]\VW\ZDQ� GR�RF]\V]F]DQLD��FLHNyZ�U]
V
 ZRGQ����� *PLQD�6LWNyZND�� 1RZLQ\ /LNZLGDFMD�SRWHQFMDOQ\FK�(UyGHá]DQLHF]\V]F]HQLD�ZyG�SRZLHU]FKQLRZ\FK�5HJXODFMD�L�SRGQLHVLHQLH�VWDQX�F]\VWR�FL�U]HNL�%REU]\�L�]DEH]SLHF]HQLH�RF]\V]F]DOQL�SU]HG�]DODQLHP�Z�F]DVLH�SRZRG]L�2SUDFRZDQLH�L�UHDOL]DFMD�SODQX�]DJRVSRGDURZDQLD�LVWQLHM�F\FK�FLHNyZ�L�]ELRUQLNyZ�ZRGQ\FK��GR�FHOyZ�UHNUHDF\MQ\FK�6WDá\�PRQLWRULQJ�L�XWU]\PDQLH�F]\VWR�FL�ZyG�SRG]LHPQ\FK�



���

/S� :\V]F]HJyOQLHQLH &HOH�RSHUDF\MQH�OXE�G]LDáDQLD�SU]\M
WHZ��6WUDWHJLL�UR]ZRMX�JPLQ\�Z�RFKURQLH��URGRZLVND�]ZL�]DQH�]�RFKURQ� ZyG
=DGDQLD�L SURJUDP\�ZLHOROHWQLH�Z\QLNDM�FH�]H��6WUDWHJLL�UR]ZRMX�JPLQ\�����OXE��6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\��Z�]DNUHVLH�RFKURQ\�ZyG��� *PLQD�6WUDZF]\Q 2SUDFRZDQLH�L�UHDOL]DFMD�SURJUDPX�PDáHM�UHWHQFML�ZRGQHM�RUD]�SUDZLGáRZHM�JRVSRGDUNL�ZRGQHM�
3RSUDZD�VWDQX�F]\VWR�FL�ZyG�L�RFKURQD�WHUHQyZ�(UyGOLVNRZ\FK�L�ZRGRG]LDáRZ\FK�JáyZQ\FK�U]HN���� *PLQD�=DJQD�VN� 2FKURQD�QLHRVáRQL
W\FK�REV]DUyZ�*=:3�=DJQD�VN�=DEH]SLHF]DQLH�F]\VWR�FL�ZyG�SRZLHU]FKQLRZ\FK��Z�V]F]HJyOQR�FL�REV]DUyZ�(UyGOLVNRZ\FK�U]HN�
3RSUDZD�VWDQX�F]\VWR�FL�ZyG�SRZLHU]FKQLRZ\FK�L�RFKURQD�REV]DUyZ�(UyGOLVNRZ\FK�U]HN�

'OD� RFKURQ\� ZyG� SRZLHU]FKQLRZ\FK�� Z� W\P� ]ELRUQLNyZ� ZRGQ\FK� RNUH�ORQR� GR�UHDOL]DFML�SU]H]�JPLQ\ QDVW
SXM�FH�G]LDáDQLD��� %XGRZD� RF]\V]F]DOQL� �FLHNyZ� L� V\VWHPyZ� NDQDOL]DFML� VDQLWDUQHM�Z�PLHMVFRZR�FLDFK�GRW\FKF]DV�QLHVNDQDOL]RZDQ\FK��� :SURZDG]HQLH� RERZL�]NX� SRGá�F]DQLD� �FLHNyZ� ]H� ZV]\VWNLFK� EXG\QNyZ�L�RELHNWyZ�]ORNDOL]RZDQ\FK�Z�]DVL
JX�NDQDOL]DFML�VDQLWDUQHM�GR�V\VWHPX��� %XGRZD�QD�REV]DUDFK�]XUEDQL]RZDQ\FK��SDUNLQJDFK�L�RELHNWDFK�PDJD]\QRZDQLD�L�G\VWU\EXFML�SDOLZ�V\VWHPyZ�NDQDOL]DFML�GHV]F]RZHM�ZUD]�] RF]\V]F]DOQLDPL�ZyG�RSDGRZ\FK��� =RUJDQL]RZDQLH� ]DSOHF]\� VDQLWDUQ\FK� QDG� LVWQLHM�F\PL� ]ELRUQLNDPL�Z\NRU]\VW\ZDQ\PL�UHNUHDF\MQLH��� /LNZLGDFMD�SRGá�F]H� GR�ZyG�SRZLHU]FKQLRZ\FK� OXE�GR�]LHPL�]�X*\WNRZDQ\FK��EH]RGSá\ZRZ\FK�]ELRUQLNyZ�QD��FLHNL��� (J]HNZRZDQLH� SU]HVWU]HJDQLD� ]DVDG� SUDZLGáRZHM� HNVSORDWDFML� LVWQLHM�F\FK�RF]\V]F]DOQL��FLHNyZ�
��� 2NUH�OHQLH�SRWU]HE�Z�]DNUHVLH�EXGRZ\�ZRGRFL�JyZ��NDQDOL]DFML�L�V\VWHPX�RF]\V]F]DQLD��FLHNyZ�'OD� SU]\VWRVRZDQLD� JRVSRGDUNL� ZRGQHM� Z� ZRMHZyG]WZLH� GR� RERZL�]XM�F\FK�Z\PDJD� L� SU]HSLVyZ� SUDZQ\FK� Ä3URJUDP� RFKURQ\� �URGRZLVND� GOD� ZRMHZyG]WZD��ZL
WRNU]\VNLHJR´� Z\]QDF]\á� NRQLHF]QR�ü� RVL�JQL
FLD� QDVW
SXM�F\FK� FHOyZ� SULRU\WHWRZ\FK��XZ]JO
GQLDM�F\FK�NU\WHULD�]UyZQRZD*RQHJR�UR]ZRMX��� X]\VNDQLH� L�XWU]\PDQLH�Z\VRNLHM� MDNR�FL�ZyG�SRZLHU]FKQLRZ\FK�SRSU]H]�EXGRZ
L� UR]EXGRZ
 NDQDOL]DFML� VDQLWDUQHM� L� GHV]F]RZHM� ZUD]� ]� LQIUDVWUXNWXU�WRZDU]\V]�F����� VNXWHF]QD� RFKURQD� GREUHJR� VWDQX� MDNR�FLRZHJR�ZyG�SRG]LHPQ\FK� ]� MHGQRF]HVQ�UDFMRQDOL]DFM� VWUXNWXU\�LFK�]X*\FLD���� SU]HM�FLH� QD� FDáR�FLRZH� JRVSRGDURZDQLH� ]DVREDPL� ZRGQ\PL�� UHDOL]RZDQH�Z�XNáDG]LH�]OHZQLRZ\P���� SRSUDZD�RFKURQ\�SU]HFLZSRZRG]LRZHM���� RVL�JQL
FLH�]DPLHU]H� SURJUDPX�PDáHM�UHWHQFML���� UDFMRQDOQH� VWRVRZDQLH� QDZR]yZ� QDWXUDOQ\FK� L� V]WXF]Q\FK�� Z� FHOX� XWU]\PDQLD�GREUHM�MDNR�FL�ZyG�SRZLHU]FKQLRZ\FK�L�SRG]LHPQ\FK�



���

'OD� JPLQ� SRZLDWX� NLHOHFNLHJR� QDMLVWRWQLHMV]\PL� G]LDáDQLDPL�� ZDUXQNXM�F\PL� UHDOL]DFM
Z\W\F]RQ\FK�FHOyZ�E
G� �� Z�QDMEOL*V]\P�RNUHVLH�F]DVX��QD�ODWD�����±����� RSUDFRZDQLH� QLH]E
GQHM� GRNXPHQWDFML� L� SODQyZ� PLHMVFRZ\FK� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR� ZDUXQNXM�F\FK� SR]\VNDQLH� �URGNyZ� SRPRFRZ\FK� 8(� GOD� ]DGD�SODQRZDQ\FK�GR�UHDOL]DFML�Z�W\P�RNUHVLH��� XSRU]�GNRZDQLH� JRVSRGDUNL� �FLHNRZHM� Z� V]F]HJyOQR�FL� QD� WHUHQDFK� FHQQ\FK�SU]\URGQLF]R��� RSW\PDOL]DFMD�Z\NRU]\VWDQLD�LVWQLHM�F\FK�RF]\V]F]DOQL��FLHNyZ�± GRFL�*HQLH�� PRGHUQL]DFMD�OXE�UR]EXGRZD�LVWQLHM�F\FK�RF]\V]F]DOQL��FLHNyZ��� NRQVHNZHQWQH� SRU]�GNRZDQLH� JRVSRGDUNL� �FLHNRZHM� PLDVW� L� JPLQ� �QD� REV]DUDFK�SU]HZLG]LDQ\FK�GR�REM
FLD�]ELRUF]\PL�V\VWHPDPL�NDQDOL]DFML���� EXGRZD� RF]\V]F]DOQL� LQG\ZLGXDOQ\FK� QD� SR]RVWDá\FK� WHUHQDFK� �Z� V\WXDFMDFK�X]DVDGQLRQ\FK�Z]JO
GDPL�HNRORJLF]Q\PL�L�HNRQRPLF]Q\PL���� HJ]HNZRZDQLH� RJUDQLF]H� Z� ]DJRVSRGDURZDQLX� WHUHQX� QD� REV]DUDFK� ]DVLODQLD� XM
ü�ZRG\�GR�SLFLD��RSUDFRZDQLH�GRNXPHQWDFML�K\GURJHRORJLF]Q\FK�GOD�XM
ü��NWyUH�WDNLFK�GRNXPHQWDFML�QLH�PDM����� PLQLPDOL]DFMD� VWUDW� ZRG\� �VXNFHV\ZQH� RSRPLDURZDQLH�� ZSURZDG]DQLH� RELHJyZ�]DPNQL
W\FK��PRGHUQL]DFMD�VLHFL�SU]HV\áRZ\FK���� OLNZLGDFMD�QLHOHJDOQ\FK�]U]XWyZ��FLHNyZ��� RJUDQLF]DQLH�VSá\ZX�]DQLHF]\V]F]H� SRFKRG]HQLD�UROQLF]HJR�]�SyO��� EXGRZD�]ELRUQLNyZ��8PHU�L�:LONyZ�RUD]�RGEXGRZD�]ELRUQLND�%RUNyZ�� UHVSHNWRZDQLH�OLQLL�]DOHZyZ�Z�SODQDFK�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR��� NRQW\QXDFMD�PRQLWRULQJX�ZyG�SRZLHU]FKQLRZ\FK�L�SRG]LHPQ\FK�� Z�SHUVSHNW\ZLH�GR������ Z\SRVD*HQLH� ZV]\VWNLFK� DJORPHUDFML� R� UyZQRZD*QHM� OLF]ELH�PLHV]ND�FyZ� SRZ\*HM������Z� VLHFL� NDQDOL]DF\MQH� GOD� �FLHNyZ� NRPXQDOQ\FK� ]DNR�F]RQH� RF]\V]F]DOQLDPL��FLHNyZ�Z� VSRVyE� RNUH�ORQ\� DUW�� ��� 8VWDZ\� 3UDZR�:RGQH�� ]JRGQLH� ]� XVWDOHQLDPL�NUDMRZHJR� SURJUDPX� RF]\V]F]DQLD� �FLHNyZ� NRPXQDOQ\FK�� SU]HGVWDZLRQHJR�Z�UR]G]LDOH������� Z\SUDFRZDQLH� V\VWHPX� NRQWUROL� Z\NRU]\VW\ZDQLD� QDZR]yZ� QDWXUDOQ\FK�L�V]WXF]Q\FK��� NRQVHNZHQWQD UHDOL]DFMD�SURJUDPX�PDáHM�UHWHQFML�
5HDOL]DFMD� Z\W\F]RQ\FK� SU]H]� Ä3URJUDP� RFKURQ\� �URGRZLVND� GOD� ZRMHZyG]WZD��ZL
WRNU]\VNLHJR´� FHOyZ� VWUDWHJLF]Q\FK� JRVSRGDUNL� ZRGQHM� ]JRGQLH� ]� RERZL�]XM�F\PL�SU]HSLVDPL�� Z� ZLHOX� SU]\SDGNDFK� XZDUXQNRZDQD� MHVW� UHDOL]DFM� ]DGD� ]ZL�]DQ\FK�]�]DU]�G]DQLHP�]DVREDPL�ZRGQ\PL�GOD�REV]DUX�NUDMX��GRU]HF]\�L�UHJLRQyZ�ZRGQ\FK��� Z�]DNUHVLH�UHWHQFML�SRZLHU]FKQLRZHM��RFKURQ\�SU]HFLZSRZRG]LRZHM�RUD]�NRU]\VWDQLD�]� ZyG� UHJLRQX� ZRGQHJR� � RSUDFRZDQLHP� SU]H]� 3UH]HVD� .UDMRZHJR� =DU]�GX�*RVSRGDUNL� :RGQHM� SODQX� JRVSRGDURZDQLD� ZRGDPL� QD� REV]DU]H� SD�VWZD�]� XZ]JO
GQLHQLHP� SRG]LDáX� QD� REV]DU\� GRU]HF]\�� SU]\JRWRZDQLHP� SURMHNWX� SODQX�RFKURQ\�SU]HFLZSRZRG]LRZHM��� RSUDFRZDQLD� DQDOL]\� VWDQyZ� ]DVREyZ�ZRGQ\FK� RUD]� VWDQX�RFKURQ\�SU]HG�SRZRG]L�Z� UHJLRQLH� ZRGQ\P�� ZDUXQNyZ� NRU]\VWDQLD� ]� ZyG� UHJLRQX� ZRGQHJR�� SURMHNWyZ�SODQyZ� RFKURQ\� SU]HFLZSRZRG]LRZHM� Z� UHJLRQLH� ZRGQ\P�� DQDOL]\� HNRQRPLF]QHM�JRVSRGDURZDQLD�ZRGDPL�Z� UHJLRQLH�ZRGQ\P� � '\UHNWRU]\�5HJLRQDOQ\FK�=DU]�GyZ�*RVSRGDUNL�:RGQHM�



���

� VSRU]�G]HQLD�SU]H]�5=*:�Z\ND]yZ�� ZyG� SRZLHU]FKQLRZ\FK� L� SRG]LHPQ\FK�� NWyUH� V� OXE� PRJ� E\ü� Z� SU]\V]áR�FL�Z\NRU]\VWDQH�GR�]DRSDWU]HQLD�OXGQR�FL�Z�ZRG
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