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JLHP� REHMPXMH�� QDMZ\*V]H� SDVPR�± à\VRJyU\� ]� QDMZ\*V]\PL�V]F]\WDPL�à\VLF� ����P�QSP��L�à\V� *yU� ����P�QSP��:�MHJR�]DVL
JX�]QDMGXMH�VL
 UyZQLH*ZVFKRGQLD� F]
�ü�3DVPD�.ORZQRZVNLHJR� ]� JyUDPL��%XNRZ��� 3LVDUVN� R�0LHMVN� RUD]� F]
�ü�SDVPD�3RNU]\ZLD�VNLHJR�]�&KHáPRZ� *yU���D� WDN*H�SRáR*RQH�PL
G]\� W\PL�SDVPDPL�F]
�FL�GROLQ��:LONRZVNLHM��'
ELD�VNLHM�L�6áXSLD�VNLHM�2EV]DU� SDUNX� ]H� Z]JO
GyZ� RFKURQQ\FK� SRG]LHORQ\� ]RVWDá� QD� UH]HUZDW\� �FLVáH�� F]\OL�FDáNRZLFLH�Z\á�F]RQH�VSRG�LQJHUHQFML�F]áRZLHND��D�SR]RVWDZLRQH�RGG]LDá\ZDQLX�VLá�SU]\URG\�RUD]� UH]HUZDW\� F]
�FLRZH�� Z� NWyU\FK� RFKURQD� SROHJD� QD� ]PLDQLH�� SU]\ZUyFHQLX� OXE�XWU]\PDQLX�RNUH�ORQHJR�VWDQX�SU]\URG\�OXE�Z\EUDQ\FK�MHM�HOHPHQWyZ�1D�WHUHQLH�SDUNX�Z\VW
SXMH�SL
ü�UH]HUZDWyZ�REM
W\FK�RFKURQ� �FLVá���V� WR�� Ä&KHáPRZD�*yUD´ R�SRZLHU]FKQL������KD� ]� ODVDPL�JU�GRZ\PL��ERUDPL�PLHV]DQ\PL�RUD]�EXF]\QDPL��XWZRU]RQ\�]RVWDá�Z�FHOX�RFKURQ\�PRGU]HZLD�SROVNLHJR�� Ä�ZL
W\� .U]\*´ R� SRZLHU]FKQL� ������ KD� ]� ODVDPL� JU�GRZ\PL�� ERUDPL� MRGáRZ\PL�L� EXF]\QDPL�� :\VW
SXM� WX� UyZQLH* JRáRERU]D�� SRUR�QL
WH� PFKDPL�� SRURVWDPL�L�Z�WURERZFDPL�� Äà\VLFD´ R� SRZLHU]FKQL� ������� KD� ]� ODVDPL� JU�GRZ\PL�� ERUDPL� MRGáRZ\PL� L� EXF]\QDPL�RUD]�JRáRERU]DPL�� Ä&]DUQ\�/DV´ R�SRZLHU]FKQL������KD�]�ODVDPL�PLHV]DQ\PL��ODVDPL�JU�GRZ\PL�]�XG]LDáHP�MRGá\�� OLS\� GUREQROLVWQHM�� IUDJPHQWDU\F]QLH� EXND� OXE�ROV]\� F]DUQHM�� XWZRU]RQ\�]RVWDá�Z�FHOX�RFKURQ\�SR]RVWDáR�FL�GDZQ\FK�ODVyZ�MRGáRZ\FK�]�G
EHP�V]\SXáNRZ\P�� Ä0RNU\� %yU´ R� SRZLHU]FKQL� ����� KD� REHMPXM�F\� VRVQRZH� ERU\� R� FKDUDNWHU]H� ERUX�EDJLHQQHJR�� ERU\� �ZLH*H� ]� GRPLHV]N� �ZLHUND� L� EU]R]\� RPV]RQHM�� :\VW
SXM� WX� UyZQLH*WRUIRZLVND�Z\VRNLH�L�SU]HM�FLRZH�1D�WHUHQLH�SDUNX�SU]HZD*DM� ]ELRURZLVND�OH�QH�����������NWyUH�VWDQRZL� SR]RVWDáR�ü�3XV]F]\��ZL
WRNU]\VNLHM��-HGQ\P�]�JáyZQ\FK�W\SyZ�UR�OLQQR�FL�OH�QHM�RERN�ODVyZ�MRGáRZR�EXNRZ\FK��V� ERU\�PLHV]DQH�VRVQRZR�G
ERZH�]�XG]LDáHP�MRGá\��PRGU]HZLD���ZLHUND�L�EXND��:�QL*V]\FK�SDUWLDFK�Z]QLHVLH� URVQ� ODV\� OL�FLDVWH� �JU�G\��R�ERJDW\P�VNáDG]LH�JDWXQNRZ\P�UXQD�OH�QHJR��
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)ORUD� UR�OLQ� QDF]\QLRZ\FK�Z��31� UHSUH]HQWRZDQD� MHVW� SU]H]� RNRáR� ���� JDWXQNyZ��Z� W\P�����JDWXQNyZ�GU]HZ�L�RNRáR����JDWXQNyZ�U]DGNR�Z\VW
SXM�FHM�UR�OLQQR�FL�JyUVNLHM��:\VW
SXMH�WX� ZLHOH� JDWXQNyZ� UR�OLQ� REM
W\FK� SUDZQ� RFKURQ� ���� JDWXQNL�� Z� W\P� ��� JDWXQNL� UR�OLQ�QDF]\QLRZ\FK�� ��� JDWXQNyZ� SRURVWyZ� RUD]� �� JDWXQNyZ� JU]\EyZ�� P�� LQ�� �QLH*\F]ND�SU]HEL�QLHJ� �W\ONR� UHMRQ\��ZL
WHJR�.U]\*D�� SLyURSXV]QLN� VWUXVL�� WRMDG� G]LyEDW\��ZDZU]\QHN�ZLOF]Há\NR�� EOXV]F]� SRVSROLW\�� ZLGáDNL�� SHáQLN� HXURSHMVNL�� OLOLD� ]RáRWRJáyZ�� NUXV]F]\N�V]HURNROLVWQ\�� SDU]\GáR� OH�QH� L� LQQH�� 1D� XZDJ
 ]DVáXJXM� UyZQLH* GU]HZD� SRPQLNRZH��NWyU\FK�MHVW������ZLDW�]ZLHU]�W�QD�WHUHQLH�SDUNX��UHSUH]HQWRZDQ\�MHVW�Z�ZL
NV]R�FL�SU]H]�EH]NU
JRZFH��RNRáR������ JDWXQNyZ��� ]� F]HJR� QDMOLF]QLHMV]� JUXS
 VWDQRZL� RZDG\�� 6SR�UyG� ERJDWHM� SRG�Z]JO
GHP� OLF]E\� JDWXQNyZ� JUXS\� ]ZLHU]�W� PR*QD� VSRWNDü� WX� ZLHOH� XQLNDWRZ\FK�SU]HGVWDZLFLHOL�� WM�� UHOLNW� SRORGRZFRZ\� ]� JUXS\� ZLGHOQLF�� SOXVNZLDN� ZRGQ\� �Z\VW
SXM�F\�W\ONR�QD��ZL
W\P�.U]\*X���QLH]Z\NOH� U]DGNLH�JDWXQNL�SDM�NyZ�� UHOLNWRZH�JDWXQNL��OLPDNyZ�]�URG]DMX��ZLGU]\N��RUD]�QDMZL
NV]\�]�QDJLFK��OLPDNyZ�± SRPUyZ�F]DUQLDZ\��1D� RPDZLDQ\P� REV]DU]H� Z\VW
SXM� UyZQLH* U]DGNLH� JDWXQNL� SáD]yZ�� WDNLH� MDN�� WUDV]ND�JyUVND�� NXPDN�QL]LQQ\�� URSXFKD� ]LHORQD�� QDWRPLDVW� ]�JDGyZ�� MDV]F]XUND� ]ZLQND�� ]DVNURQLHF�]Z\F]DMQ\��JQLHZRV]�SODPLVW\�5yZQLH� OLF]Q\� MHVW� �ZLDW� SWDNyZ�� NWyU\� QD� RPDZLDQ\P� REV]DU]H� VWDQRZL� RNRáR����� JDWXQNyZ�� 'R� U]DGNLFK� SU]HGVWDZLFLHOL� WHM� JUXS\� QDOH*\� ]DOLF]\ü�� FLHWU]HZ�� RUOLN�NU]\NOLZ\��ERFLDQ�F]DUQ\��NU]\*RG]LyE��ZLHUNRZ\�L�LQQH��6VDNL� QD� WHUHQLH� �31� UHSUH]HQWRZDQH� V� SU]H]�� VDUQ\�� G]LNL�� áRVLH�� MHOHQLH� RUD]� GUREQH�JU\]RQLH�� *DWXQNL� UR�OLQ�� JU]\EyZ� L� ]ZLHU]� Z\VW
SXM�F\FK� QD� REV]DU]H� �ZL
WRNU]\VNLHJR�3DUNX�1DURGRZHJR�FKDUDNWHU\VW\F]QH�V� GOD�REV]DUyZ�3ROVNL�SRáXGQLRZR�ZVFKRGQLHM�&KDUDNWHU\VW\F]Q\P� HOHPHQWHP� SU]\URG\� QLHR*\ZLRQHM� �ZL
WRNU]\VNLHJR� 3DUNX�1DURGRZHJR� V� JRáRERU]D� �UXPRZLVND� VNDOQH� QD� VWRNDFK� JyU�� SR]EDZLRQH� ERUyZ���1DMEDUG]LHM�UR]OHJáH�JRáRERU]D�SRNU\ZDM� VWRNL�à\VLF\�L�à\VHM�*yU\�
867$/(1,$�3/$18�2&+521<��:,	72.5=<6.,(*2�3$5.8�1$52'2:(*2

�� 'OD� XNLHUXQNRZDQLD� UR]ZRMX� SU]HVWU]HQQHJR� SRáXGQLRZHM� F]
�FL� JPLQ\� 1RZD� 6áXSLD�V]F]HJyOQH� ]QDF]HQLH PDM� XVWDOHQLD� SURMHNWX� SODQX� RFKURQ\� �ZL
WRNU]\VNLHJR� 3DUNX�1DURGRZHJR�� RSUDFRZDQHJR� Z� ���� U�� SU]H]� -HOHQLRJyUVNLH� %LXUR� 3ODQRZDQLD�L� 3URMHNWRZDQLD�� 3R� ]DWZLHUG]HQLX� SODQX� SU]H]� 0LQLVWUD� �URGRZLVND� E
G� PLDá\� RQH�FKDUDNWHU� ZL�*�F\� GOD� PLHMVFRZ\FK� SODQyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� GOD�WHUHQyZ� Z� RWRF]HQLX� 3DUNX� RUD]� GOD� VWXGLXP� XZDUXQNRZD� L� NLHUXQNyZ�]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� JPLQ\�� =H� Z]JO
GX� QD� IDNW�� *H� XVWDOHQLD� SODQX�RFKURQ\� QLH� V� MHV]F]H� SRZV]HFKQLH� GRVW
SQH� L� V]HURNR� ]QDQH�� X]QDMH� VL
 ]D� ]DVDGQH�V]HURNLH� L� V]F]HJyáRZH� SU]\WRF]HQLH� MHJR� XVWDOH���:� ]DNUHV� Z�Z� XVWDOH��� RNUH�ORQ\FK�Z�RSHUDFLH�JHQHUDOQ\P�ZFKRG]��x XNáDG� SU]HVWU]HQQ\� 3DUNX�� SU]HELHJ� MHJR� JUDQLF� RUD]� JUDQLF� MHJR� RWXOLQ\� ZUD]�]�Z\RGU
EQLRQ� Z�QLHM�VWUHI� RFKURQ\�HNRV\VWHPX��HNRWRQRZ���x ]DVDG\�RFKURQ\�SU]\URG\�QLHR*\ZLRQHM�L�JOHE�x ]DVDG\�RFKURQ\�]DVREyZ�HNRV\VWHPyZ�ZRGQ\FK�x ]DVDG\�RFKURQ\�O�GRZ\FK�HNRV\VWHPyZ�QLHOH�Q\FK�L�IORU\�x ]DVDG\�RFKURQ\�HNRV\VWHPyZ�OH�Q\FK�x ]DVDG\�RFKURQ\�IDXQ\�x ]DVDG\�RFKURQ\�]DVREyZ�NXOWXURZ\FK�L�NUDMREUD]X��x ]DVDG\�XGRVW
SQLHQLD�3DUNX�GOD�WXU\VW\NL�x ]DVDG\� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� ]� RNUH�OHQLHP� VSRVREyZ� VWUHIRZDQLD�WHUHQyZ�3DUNX�L RWXOLQ\�
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�� 3U]HGPLRWHP� RFKURQ\� IRUP� JHRORJLF]Q\FK� Z� REV]DU]H� 3DUNX� L� MHJR� RWXOLQ\� ZJ� SODQX�RFKURQ\�V��x VNDáNL�SRMHG\QF]H OXE�JUXSRZH��VWDQRZL�FH�LQWHUHVXM�FH�RELHNW\�JHRORJLF]QH�x Z\FKRGQLH�Uy*Q\FK�IRUPDFML�VNDOQ\FK�x LQWHUHVXM�FH�HOHPHQW\�L�]MDZLVND�WHNWRQLF]QH�x PLHMVFD�LQWHUHVXM�F\FK�]MDZLVN�XZDUXQNRZDQ\FK�SURFHVDPL�JHRORJLF]Q\PL�x SURILOH�HUR]\MQH�L�RGVáRQL
FLD�V]WXF]QH�x QDJURPDG]HQLD�VNDPLHQLDáR�FL�x XGRNXPHQWRZDQH�]áR*D�VXURZFyZ�PLQHUDOQ\FK�x �ODG\�GDZQHJR�JyUQLFWZD�&HOHP�RFKURQ\�Z�Z�UHMRQyZ�L�RELHNWyZ�JHRORJLF]Q\FK�MHVW�]DFKRZDQLH�LFK�Z�LVWQLHM�FHM�SRVWDFL��XIRUPRZDQHM�SU]H]�QDWXU
 RUD]�UHNXOW\ZDFMD�ZDUWR�FL�]GHJUDGRZDQ\FK��
�� :� REV]DU]H� 3DUNX� L� MHJR� RWXOLQ\� FKURQLRQH� V� QDVW
SXM�FH� RELHNW\� JHRPRUIRORJLF]QH��WZRU]�FH�SRGVWDZRZ\�XNáDG�U]H(E\�REV]DUX�x JU]ELHW\�L�JDUE\��ZLHU]FKRáNL��SU]Há
F]H�x RVWD�FH�GHQXGDF\MQH�x JRáRERU]D�x WU]HFLRU]
GRZH�VWRNL�L�]ERF]D�GROLQ��SDURZ\��ZFLRV\��QLHFNL�]P\ZRZH�x NRU\WD� U]HN�Z\FL
WH�Z� DOXZLDFK�� VWDURU]HF]D�� SRGFL
FLD� HUR]\MQH� L� SU]HáRP\� U]HF]QH�RUD]�NUDZ
G]LH�WHUDV�U]HF]Q\FK�L�VWR*NyZ�QDSá\ZRZ\FK�x UyZQLQ\�GHQXGDF\MQH�L�]DáRP\�GHQXGDF\MQR�VWUXNWXUDOQH�x SOHMVWRFH�VNLH�QLHFNL�]ERF]RZH�L�UyZQLQ\�DNXPXODFML�SUROXZLDOQHM�OXE�NROXZLDOQHM�]H�VWR*NDPL�SUROXZLDOQ\PL�x SRZLHU]FKQLH�QHRJH�VNLH�x M
]RU\�VROLIOXNF\MQH�L�WHUDV\�NULRSODQDF\MQH�x UyZQLQ\�L�VWRNL�DNXPXODFML�OHVVRZHM�L�GHOXZLDOQHM�x Z\GP\�x WRUIRZLVND�&HOHP� RFKURQ\� Z�Z� RELHNWyZ� JHRPRUIRORJLF]Q\FK� MHVW� ]DFKRZDQLH� U]H(E\� WHUHQX�Z�3DUNX� L� MHJR� RWXOLQLH�Z� QDWXUDOQHM� SRVWDFL��Z� MDNLHM� ]RVWDáD� XNV]WDáWRZDQD� QD� VNXWHN�G]LDáDQLD� QDWXUDOQ\FK� SURFHVyZ� JHRPRUIRORJLF]Q\FK� Z� FL�JX� PLQLRQ\FK� HSRN�JHRORJLF]Q\FK�� D� WDN*H� ]DSHZQLHQLH� QDWXUDOQ\FK� ZDUXQNyZ� LFK� ZVSyáF]HVQHJR�SU]HREUD*DQLD��
�� 3U]HGPLRWHP�RFKURQ\��URGRZLVND�JOHERZHJR�Z�REV]DU]H�3DUNX��V� JOHE\�x OLWRJHQLF]QH��EH]Z
JODQRZH�RUD]�LQLFMDOQH�L�VáDER�Z\NV]WDáFRQH��x DXWRJHQLF]QH��EUXQDWQR]LHPQH�L�ELHOLFR]LHPQH�x VHPLK\GURJHQLF]QH��JOHMRELHOLFR]LHPQH��F]DUQH�]LHPLH�L�]DEDJQLRQH�x K\GURJHQLF]QH��EDJLHQQH�L�SREDJLHQQH�x QDSá\ZRZH��DOXZLDOQH�&HOHP�RFKURQ\��URGRZLVND�JOHERZHJR�QD� WHUHQLH�3DUNX� MHVW�]DFKRZDQLH�Z\VW
SXM�F\FK�WX� MHGQRVWHN� SRG]LDáRZ\FK� JOHE�� SU]HFLZG]LDáDQLH� LFK� GHJUDGDFML� RUD]� ZáD�FLZH�]DVSRNRMHQLH� SRWU]HE� *\ZLHQLRZ\FK� ]ELRURZLVN� UR�OLQQ\FK� HNRV\VWHPyZ� OH�Q\FK�L� QLHOH�Q\FK�� 'OD� REV]DUX� RWXOLQ\� 3DUNX� SRVWXOXMH� VL
 PDNV\PDOQH� ZSURZDG]DQLH�QDVW
SXM�F\FK�]DGD� VáX*�F\FK�RFKURQLH�JOHE�x ZSURZDG]DQLH� WUZDá\FK� X*\WNyZ� ]LHORQ\FK� �á�NL� L� SDVWZLVND�� QD� WHUHQDFK�EH]SR�UHGQLR�SU]\OHJDM�F\FK�GR��3DUNX�
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x Z\NRQ\ZDQLH�QD�SRODFK�XSUDZQ\FK�RUHN�Z]GáX* ZDUVWZLF�OXE�SU]HM�FLH�QD�EH]RUNRZ\�V\VWHP�XSUDZ\�JOHE\��x VWRVRZDQLH� RGSRZLHGQLFK� SáRGR]PLDQyZ�� QDZR*HQLD� RUJDQLF]QHJR� L� ZDSQRZDQLD�Z�FHOX�XWU]\PDQLD�OXE�SU]\ZUyFHQLD�SR*�GDQHM�VWUXNWXU\�JOHE��x ZSURZDG]DQLH� ]DGU]HZLH� L� ]DNU]HZLH� Z� WHUHQDFK� (UyGOLVNRZ\FK�� SU]\� EU]HJDFK�SRWRNyZ�L�U]HN�RUD]�SRERF]DFK�GUyJ�GRMD]GRZ\FK�QD�SROD�D�WDN*H�PLHG]��x XWUZDODQLH�QDZLHU]FKQL�GUyJ�GRMD]GRZ\FK�x VWRVRZDQLH� Z� ODVDFK� RGSRZLHGQLFK� ]DELHJyZ� ]DSRELHJDZF]\FK� SR� SRMDZLHQLX� VL
R]QDN�]DJUR*H� SU]H]�HUR]M
��V]F]HJyOQLH�OLQLRZ���
�� 3U]HGPLRWHP�RFKURQ\�]DVREyZ�ZRGQ\FK�Z�REV]DU]H�3DUNX�L�MHJR�RWXOLQ\�V� QDVW
SXM�FH�RELHNW\�K\GURJUDILF]QH�x (UyGáD�RUD]�REV]DU\�(UyGOLVNRZH��x RGFLQNL�FLHNyZ�QDWXUDOQ\FK�OXE�EOLVNLFK�QDWXUDOQ\P��x U]HNL�RUD]�LFK�EH]SR�UHGQLH�RWRF]HQLH�ZUD]�]�IUDJPHQWDPL�SU]HáRPRZ\FK�RGFLQNyZ�x EDJQD��WRUIRZLVND��PRNUDGáD�VWDáH�L�RNUHVRZH�RUD]�SRGPRNáR�FL�x RELHNW\�K\GURJUDILF]QH�SRFKRG]HQLD�DQWURSRJHQLF]QHJR��Z�W\P�P��LQ��]ELRUQLNL�ZRGQH�SRZVWDáH�Z�Z\URELVNDFK�RUD]�]ELRUQLNL�ZRGQH�R�FKDUDNWHU]H�KRGRZODQ\P�L�UHNUHDF\MQ\P�*áyZQ\P�FHOHP�RFKURQ\�Z�Z�]DVREyZ�ZRGQ\FK�MHVW�]DFKRZDQLH�LFK�GRW\FKF]DVRZHJR�VWDQX�RUD]�SRSUDZD�MDNR�FL���� 3U]HGPLRWHP�RFKURQ\�IORU\�MHVW�FDáR�ü�MHM�]DVREyZ�QD�WHUHQLH�3DUNX��6]F]HJyOQLH�ZD*QH�V� QDVW
SXM�FH�JUXS\�JDWXQNyZ�x Z\PLHUDM�FH��U]DGNLH�RUD]�]DJUR*RQH�Z\JLQL
FLHP�x SRGOHJDM�FH�XVWDZRZHM�RFKURQLH�=DVDGQLF]\P�FHOHP�RFKURQ\�Z�Z�JDWXQNyZ�MHVW�]DFKRZDQLH�MHM�LVWQLHM�FHM�Uy*QRURGQR�FL�SRSU]H]� ]DSHZQLHQLH� VZRERGQHJR� SU]HELHJX� ]DFKRG]�F\FK� Z REU
ELH� ]ELRURZLVN�SURFHVyZ� HNRORJLF]Q\FK� OXE� Z� SU]\SDGNX� ]ELRURZLVN� Z\WZRU]RQ\FK� SU]H]� F]áRZLHND�KDUPRQL]RZDQLH�SU]HPLDQ�VXNFHV\MQ\FK��
�� 3U]HGPLRWHP� RFKURQ\� HNRV\VWHPyZ� OH�Q\FK� Z� REV]DU]H� 3DUNX� V� Z\VW
SXM�FH� WX�]ELRURZLVND� OH�QH�� ]D� SRGVWDZRZ\P� MHM� FHOHP� MHVW� ]DFKRZDQLH� LFK� QDWXUDOQHJR�FKDUDNWHUX��=DNáDGD�VL
 Z�]ZL�]NX�]�W\P��*H�Z�QLHNWyU\FK�SU]\SDGNDFK�G�*\ü�QDOH*\�GR�SU]\ZUyFHQLD� Z� F]
�FL� HNRV\VWHPyZ� OH�Q\FK� ZáD�FLZR�FL� ODVX� ]EOL*RQHJR� GR�QDWXUDOQHJR�]�FDá\P�ERJDFWZHP�Z]DMHPQ\FK�]ZL�]NyZ�L�ZVSyá]DOH*QR�FL��:�Z�FHORZL�JáyZQHPX�SRGSRU]�GNRZDQH�V� QDVW
SXM�FH�FHOH�V]F]HJyáRZH�x RFKURQD� QDWXUDOQHM� Uy*QRURGQR�FL� ELRORJLF]QHM� HNRV\VWHPyZ� OH�Q\FK� ]EOL*RQ\FK� GR�QDWXUDOQ\FK�OXE�VáDER�]PLHQLRQ\FK�x ZVSRPDJDQLH�QDWXUDOQ\FK�SURFHVyZ�UHJHQHUDF\MQ\FK�QD�REV]DUDFK�]�GX*\P�XG]LDáHP�]ELRURZLVN� DXWRJHQLF]Q\FK��Z� F]
�FL� DQWURSRJHQLF]QLH� ]QLHNV]WDáFRQ\FK� ]�SU]HZDJ�SURFHVyZ�UHJHQHUDFML�ILWRFHQR]�x RJUDQLF]HQLH� QLHNRU]\VWQ\FK� ]MDZLVN� Z� REV]DUDFK� ]GRPLQRZDQ\FK� SU]H]� OH�QH�]ELRURZLVND� ]DVW
SF]H�� ]� Z\UD(Q� WHQGHQFM� GR� RGEXGRZ\� VNáDGX� JDWXQNRZHJR�L�VWUXNWXU\��ZáD�FLZ\FK�GOD�ILWRFHQR]�DXWRJHQLF]Q\FK�x SU]HEXGRZD�JDWXQNRZD�L�SU]HPLDQD�VWUXNWXUDOQD�GU]HZRVWDQyZ�QD�REV]DUDFK�]DM
W\FK�SU]H]� OH�QH�]ELRURZLVND�]DVW
SF]H�R�VWDOH�SRJá
ELDM�FHM�VL
 GHJUDGDFML� ILWRFHQR]��EH]�Z\UD(Q\FK�WHQGHQFML�UHJHQHUDF\MQ\FK�
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:�RWXOLQLH�3DUNX�SU]\MPXMH�VL
 QDVW
SXM�FH�G]LDáDQLD��x ]DFKRZDQLH� Z� VWDQLH� QDWXUDOQ\P� HNRV\VWHPyZ� R� QDMZ\*V]\FK� ZDORUDFK�SU]\URGQLF]\FK�� QDXNRZ\FK� L� G\GDNW\F]Q\FK�� ]ZáDV]F]D� W\FK�� NWyUH� ZUD]�]�HNRV\VWHPDPL�FKURQLRQ\PL�Z�3DUNX�VWDQRZL� LQWHJUDOQ� FDáR�ü�x ]DFKRZDQLH� HNRORJLF]Q\FK� SRá�F]H� ]� ODVDPL� 3DUNX� L� XWU]\PDQLH� KDUPRQLMQHJR�SU]HM�FLD�RG�VWUHI\�RFKURQ\��FLVáHM�SRSU]H]�VWUHI
 RFKURQ\�F]
�FLRZHM�GR�REV]DUyZ��QD�NWyU\FK�GRPLQXM� ODV\�JRVSRGDUF]H�x KDPRZDQLH� L� áDJRG]HQLH� VNXWNyZ� QLHNRU]\VWQHJR�ZSá\ZX� F]\QQLNyZ� ]DJUD*DM�F\FK�IXQNFMRQRZDQLX�HNRV\VWHPyZ�OH�Q\FK�SRáR*RQ\FK�Z�REU
ELH�3DUNX�x F]
�FLRZH� SU]HM
FLH� REFL�*H� ]ZL�]DQ\FK� ]� ]DGDQLDPL� 3DUNX�� SU]HGH� ZV]\VWNLP�Z�]DNUHVLH�XGRVW
SQLDQLD�GOD�SRWU]HE�QDXNL��HGXNDFML��WXU\VW\NL�L�UHNUHDFML�
�� 3U]HGPLRWHP�RFKURQ\�IDXQ\�Z�REV]DU]H�3DUNX�L�MHJR�RWXOLQ\�V� QDVW
SXM�FH�JUXS\�]ZLHU]�W�x UHSUH]HQWDW\ZQ\FK�GOD�UHJLRQX�x JDWXQNL�IDXQ\�JyUVNLHM�L�ERUHDOQR�JyUVNLHM�x JDWXQNL�IDXQ\�ODVyZ�SLHUZRWQ\FK�x JDWXQNL�]ZL�]DQH�]�VLHGOLVNDPL�NVHURWHUPLF]Q\PL�&HOHP�RFKURQ\�IDXQ\�MHVW�]DFKRZDQLH�W\FK�HOHPHQWyZ��NWyUH�GHF\GXM� R�LFK�RGU
EQR�FL�IDXQLVW\F]QHM� QD� WOH� NUDMX�� Z� W\P� HOHPHQWyZ� IDXQ\� JyUVNLHM� L� ERUHDOQR�JyUVNLHM��JDWXQNyZ� XZD*DQ\FK� ]D� UHOLNW\� IDXQ\� ODVyZ� SLHUZRWQ\FK� D� WDN*H� JDWXQNyZ�NVHURWHUPRILOQ\FK� L� SRáXGQLRZRHXURSHMVNLFK�� 2FKURQ
 W
 QDOH*\� UHDOL]RZDü� SRSU]H]�]DFKRZDQLH� L� RGQRZ
 LFK� ELRWRSyZ� L� QLV]� HNRORJLF]Q\FK�� D� WDN*H� RFKURQ
QDMFHQQLHMV]\FK�SRG�Z]JO
GHP�VNáDGX�JDWXQNRZHJR�L�ELRUy*QRURGQR�FL�]RRFHQR]�
�� 3U]HGPLRWHP�RFKURQ\��URGRZLVND�NXOWXURZHJR�L�NUDMREUD]X�Z�REV]DU]H�3DUNX�L�Z�MHJR�RWXOLQLH�V� ZJ�SODQX�RFKURQ\�x KLVWRU\F]QLH�XNV]WDáWRZDQH�XNáDG\�]DEXGRZ\�PLHMVNLHM�L�ZLHMVNLHM�x ]HVSRá\� RELHNWyZ� ]DE\WNRZ\FK� L� SRMHG\QF]H� RELHNW\�� REM
WH� UHMHVWUHP�:RMHZyG]NLHJR�.RQVHUZDWRUD�=DE\WNyZ�x QDWXUDOQLH�XNV]WDáWRZDQH�JyUVNLH�L�GROLQQH�WHUHQ\�3DUNX�L�MHJR�RWXOLQ\�x SXQNW\�L�FL�JL�ZLGRNRZH�x FPHQWDU]H�� SDUNL� SXEOLF]QH�� ]DE\WNRZH� DOHMH�� ]DGU]HZLHQLD� �UyGSROQH� RUD]� FL�JL�]LHOHQL�REXGRZXM�FH�FLHNL�ZRGQH�&HOHP�RFKURQ\�ZDUWR�FL�GyEU�NXOWXU\�MHVW�XWUZDOHQLH�WR*VDPR�FL�L�RGU
EQR�FL�NXOWXURZHM�REV]DUX�RUD]�RFKURQD�L�UHKDELOLWDFMD�KLVWRU\F]QLH�XNV]WDáWRZDQ\FK�]HVSRáyZ�]DE\WNRZ\FK�OXE�SRMHG\QF]\FK�RELHNWyZ��*áyZQ\P�FHOHP�RFKURQ\�]DVREyZ�NUDMREUD]RZ\FK�3DUNX�MHVW�]DFKRZDQLH�RUD]�SU]\ZUyFHQLH�OXE�XNV]WDáWRZDQLH�QD�QRZR�LFK�ZDORUyZ�ZLGRNRZ\FK�L�HVWHW\F]Q\FK��:�UyG�V]F]HJyáRZ\FK�]DGD���NWyUH�SU]\M
WR�Z�SODQLH�RFKURQ\��ZVND]Dü�WU]HED�MDNR�LVWRWQH�GOD�UR]ZRMX�SU]HVWU]HQQHJR�JPLQ\�x RFKURQ
 ZDUWR�FL� NXOWXURZ\FK� XQLNDOQHJR� ]HVSRáX� �ZL
WHJR� .U]\*D� RUD]�SU]HSURZDG]HQLH� G]LDáD� PDM�F\FK� QD� FHOX� SHáQH� LFK� SU]\ZUyFHQLH�� Z� W\P�XSRU]�GNRZDQLH� WHUHQX� SRPL
G]\� EXG\QNLHP�0X]HXP� 3U]\URGQLF]HJR� D� RELHNWDPL�79�� ]ZL�]DQH� ]� ZSURZDG]HQLHP� MHGQROLWHM� QDZLHU]FKQL� EUXNRZHM� RUD]� HOHPHQWyZ�PDáHM� DUFKLWHNWXU\� �áDZHN� L� HZHQWXDOQ\FK� QLVNLFK� RJURG]H���� XSRU]�GNRZDQLH�QDMEOL*V]HJR� RWRF]HQLD� NODV]WRUX�� Z� W\P� UyZQLH* Z\NRQDQLH� QRZHM�� EH]SLHF]QHM�QDZLHU]FKQL�SODFX�RUD]�Z\HNVSRQRZDQLHP�Z\EUDQ\FK�IUDJPHQWyZ�ZDáyZ�NXOWRZ\FK�
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x Z\NRU]\VWDQLH�SRPLHV]F]H� EXG\QNX�0X]HXP�3U]\URGQLF]HJR�GR�HNVSRQRZDQLDL�SURSDJRZDQLD�ZDUWR�FL�L�WUDG\FML�NXOWXURZ\FK�UHJLRQX��ZL
WRNU]\VNLHJR�x XWU]\PDQLH�RERZL�]XM�F\FK�]DVDG�RFKURQ\�NRQVHUZDWRUVNLHM�]DE\WNRZHJR�XNáDGX�x U\JRU\VW\F]QH� XWU]\PDQLH� Z\]QDF]RQ\FK� Z� SODQDFK� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JUDQLF�XUEDQLVW\F]QHJR�UR]ZRMX�PLHMVFRZR�FL�x RFKURQ
 L� ]DFKRZDQLH� FKDUDNWHU\VW\F]Q\FK� GOD� UHJLRQX� SU]\NáDGyZ� GUHZQLDQHM�]DEXGRZ\� ZLHMVNLHM�� ]DUyZQR� PLHV]NDOQHM� MDN� JRVSRGDUF]HM�� D� WDN*H� VDNUDOQHM��NDSOLF]NL��x RFKURQ
 ZJO�GyZ� ZLGRNRZ\FK� ]� JáyZQ\FK� V]ODNyZ� NRPXQLNDF\MQ\FK� QD� 3DVPD�à\VRJyU�L�.ORQRZVNLH�x SLHO
JQDFM
 L RFKURQ
 LVWQLHM�F\FK� SXQNWyZ� ZLGRNRZ\FK� SRSU]H]� ]DELHJL� ]ZL�]DQH�P�LQ��]�RGSRZLHGQLP�XNV]WDáWRZDQLHP�GU]HZRVWDQX�x RFKURQ
 FL�JyZ�á
JRZR�� á�NRZ\FK�Z]GáX* FLHNyZ�ZRGQ\FK�VWDQRZL�F\FK�QDWXUDOQH�NRU\WDU]H�HNRORJLF]QH�x RFKURQ
 VWDQRZLVN�DUFKHRORJLF]Q\FK��Z�W\P�SyO�G\PDUNRZ\FK�x ]DFKRZDQLH� PLHMVF� ]ZL�]DQ\FK� ]� SDPL
FL� ]ELRURZ� R� PLQLRQ\FK� ZD*Q\FK�Z\GDU]HQLDFK�KLVWRU\F]Q\FK�ZUD]�]�SRGDQLDPL�L�OHJHQGDPL�VWDQRZL�F\PL�R�VSHF\ILFH�3DUNX�
��� 8GRVW
SQLHQLH� WHUHQyZ� 3DUNX� GOD� WXU\VW\NL� ZL�*H� VL
 ]� LVWQLHM�F\PL� JáyZQ\PL�NLHUXQNDPL� QDSá\ZX� UXFKX� WXU\VW\F]QHJR� Z� MHJR� UHMRQ�� SRZL�]DQ\PL� ]� LVWQLHM�F\P�XNáDGHP� NRPXQLNDF\MQ\P� RUD]� SRáR*HQLHP� R�URGNyZ� JHQHUXM�F\FK� WHQ� UXFK�� Z�UyG�NWyU\FK� MHGQ\P� ]� ZD*QLHMV]\FK� MHVW� 1RZD� 6áXSLD�� =DNáDGD� VL
�� *H� QD� WHUHQLH� 3DUNX�IXQNFMRQRZDü�E
G� QDVW
SXM�FH�IRUP\�MHJR�XGRVW
SQLHQLD�GOD�SU]\MD]QHM�GOD��URGRZLVND�WXU\VW\NL�x XGRVW
SQLHQLH� GOD� WXU\VW\NL� Z
GUyZNRZHM� V]ODNyZ� WXU\VW\F]Q\FK� L� �FLH*HN�G\GDNW\F]Q\FK�Z�LFK�XVWDORQ\P�SU]HELHJX�x XGRVW
SQLHQLH� GOD� WXU\VW\NL� Z
GUyZNRZHM� L� SLHOJU]\PNRZHM� RELHNWyZ�]ORNDOL]RZDQ\FK�QD��ZL
W\P�.U]\*X��SU]\�VWRVRZDQLX�VSHFMDOQ\FK�PHWRG�VWHURZDQLD�UXFKHP�WXU\VWyZ�MHJR�RJUDQLF]H� Z�X]DVDGQLRQ\FK�SU]\SDGNDFK��x XGRVW
SQLHQLH�GOD�HGXNDFML�L�G\GDNW\NL�Z\EUDQ\FK�RELHNWyZ�SU]\URGQLF]\FK�x XGRVW
SQLHQLH� GOD� WXU\VW\NL� URZHURZHM� ZVND]DQ\FK� Z� SODQLH� GUyJ� SXEOLF]Q\FK�L�LQQ\FK�V]ODNyZ�x XGRVW
SQLHQLH� GOD� SRWU]HE� UHNUHDFML� �FLH*HN� VSDFHURZ\FK�Z� RWRF]HQLX�PLHMVFRZR�FL�WXU\VW\F]QR�Z\SRF]\QNRZ\FK��JUDQLF]�F\FK�]�3DUNLHP�2VL� V\VWHPX� V]ODNyZ� WXU\VW\F]Q\FK� Z� 3DUNX� MHVW� V]ODN� F]HUZRQ\� L� QLHELHVNL��SURZDG]�F\� RG� �ZL
WHM� .DWDU]\Q\� SU]H]� à\VLF
�� �ZL
W\� .U]\* GR� 1RZHM� 6áXSL��=H� Z]JO
GX� QD� VZH� ]QDF]HQLH� SRZLQLHQ� RQ� E\ü� SULRU\WHWRZR� WUDNWRZDQ\� Z� ]DNUHVLH�NRQVHUZDFML� L� PRGHUQL]DFML�� QD� QLP� VNXSLRQD� SRZLQQD� E\ü� XZDJD� Z� ]DNUHVLH� NRQWUROL�ZSá\ZX� UXFKX� WXU\VW\F]QHJR� QD� VWDQ� HNRV\VWHPyZ�� 8NáDG� V]ODNyZ� Z� 3DUNX� PD� VZ�NRQW\QXDFM
 Z�REV]DU]H�RWXOLQ\��Z�REU
ELH��NWyUHM�QDVW�SL�UR]EXGRZD�LVWQLHM�FHJR�XNáDGX�V]ODNyZ�� VWRVRZQLH� GR� SRWU]HE� D� WDN*H� Z\WUDVRZDQLH� S
WOL� VSDFHURZ\FK� P�� LQ�� ZRNyá�1RZHM� 6áXSL� ZUD]� ]� *yU� &KHáPRZ��� :]UDVWDM�FD� SRSXODUQR�ü� WXU\VW\NL� URZHURZHM�Z\PDJD� SU]\JRWRZDQLD� RGSRZLHGQLHM� LQIUDVWUXNWXU\�� 1D� WHUHQLH� 3DUNX� SURSRQXMH� VL
SRSURZDG]HQLH� �FLH*HN� URZHURZ\FK� P�� LQ�� GR� %RG]HQW\QD�� RG� %RG]HQW\QD� GR� :ROL�6]F]\JLHáNRZHM��VW�G�SR�SU]HELHJX�]GHPRQWRZDQHJR�V]ODNX�G��NROHMNL�OH�QHM�GR�+XFLVND�L�GR�1RZHM�6áXSL� ,VWQLHM�FH�RELHNW\�ED]\�WXU\VW\F]QHM�RUD]�XU]�G]HQLD�GOD�REVáXJL�UXFKX�WXU\VW\F]QHJR�� Z� W\P� VFKURQLVND� PáRG]LH*RZH�� SHQVMRQDW\�� PRWHOH�� SROD� QDPLRWRZH��
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SDUNLQJL� LWS�� ]ORNDOL]RZDQH� QD� WHUHQLH� RWXOLQ\� 3DUNX� E
G� XWU]\PDQH� L� SRGGDQH� SHáQHM�PRGHUQL]DFML��:�RGQLHVLHQLX�GR�SRV]F]HJyOQ\FK�JUXS�Z�Z�RELHNWyZ�]DNáDGD�VL
 SRQDGWR�x X]XSHáQLHQLH� LVWQLHM�FHM�VLHFL�RELHNWyZ�]�ED]� WXU\VW\F]Q� L�JDVWURQRPLF]Q� Z�PLDU
]DFKRG]�F\FK�SRWU]HE��x UR]ZyM� JRVSRGDUVWZ� DJURWXU\VW\F]Q\FK�� VWDQRZL�F\FK� LVWRWQH� X]XSHáQLHQLH� ED]\�QRFOHJRZHM� L� JDVWURQRPLF]QHM� FDáHJR� REV]DUX� Z� ]DVDG]LH� ZV]\VWNLFK� PLHMVFRZR�FL�OH*�F\FK�QD�WHUHQLH�RWXOLQ\��x UR]ZyM� VSHFMDOLVW\F]Q\FK� R�URGNyZ� WXU\VW\F]QR�Z\SRF]QNRZ\FK� NWyUH� Z� VZRLP�SURJUDPLH� E
G� QDZL�]\ZDü� GR� VSHF\ILNL� PLHMVF� RUD]� LVWQLHM�FHJR� ]DLQZHVWRZDQLD�WXU\VW\F]QHJR��x UR]EXGRZ
 VLHFL� SyO� QDPLRWRZ\FK� OXE� NHPSLQJyZ� GOD�NWyU\FK�SURSRQXMH� VL
 QRZHORNDOL]DFMH�P�LQ��Z�1RZHM�6áXSL�x ]DJRVSRGDURZDQLH� XU]�G]RQ\FK� SXQNWyZ� ZLGRNRZ\FK�� VWDQRZL�F\FK� MHGQRF]H�QLH�PLHMVFD�SDUNLQJRZH���RUD]�]DJRVSRGDURZDQLH�JáyZQ\FK�L�SR�UHGQLFK�Z
]áyZ�V]ODNyZ�SLHV]\FK�
��� 3ODQ�SU]\MPXMH�GOD�WHUHQyZ�3DUNX�L�RWXOLQ\�]Uy*QLFRZDQH�]DVDG\�JRVSRGDURZDQLD�Z�Z\]QDF]RQ\FK�MHJR�VWUHIDFK�RFKURQ\��8NáDG�WHQ�WZRU]��x VWUHID� RFKURQ\� �FLVáHM� 3DUNX�� JG]LH� RFKURQLH� SRGOHJD� FDáR�ü� SU]\URG\� L� �URGRZLVND�NXOWXURZHJR�� VWUHID� WD� Z\á�F]RQD� MHVW� ]� MDNLHMNROZLHN� LQJHUHQFML� JRVSRGDUF]HM��PRQLWRUXMH� VL
 WXWDM� SU]HELHJ� VSRQWDQLF]QLH� ]DFKRG]�F\FK� QDWXUDOQ\FK� SURFHVyZ�SU]\URGQLF]\FK�� UXFK� WXU\VW\F]Q\� SURZDG]RQ\� MHVW� WX� Z\á�F]QLH� SR� Z\]QDF]RQ\FK�V]ODNDFK��V]F]HJyOQH�]DVDG\�GRW\F]� XGRVW
SQLHQLD�]HVSRáX�NODV]WRUQHJR�QD��ZL
W\P�.U]\*X�GOD�WXU\VW\NL�L�SLHOJU]\PHN�RUD]�XF]HVWQLF]HQLD�Z�XURF]\VWR�FLDFK�UHOLJLMQ\FK��]DVDG\�MHJR�XGRVW
SQLHQLD�XVWDODQH�V� Z�SRUR]XPLHQLX�]�G\UHNWRUHP�3DUNX�x VWUHID� RFKURQ\� F]
�FLRZHM�3DUNX�� JG]LH�Z� UDPDFK�Z\NRQ\ZDQHM�RFKURQ\�F]
�FLRZHM�LQLFMXMH�VL
 E�G( ZVSRPDJD�SURFHV\�UHVW\WXFML��URGRZLVND�SU]\URGQLF]HJR�Z�NLHUXQNX�MHJR� XQDWXUDOQLDQLD�� VWRSLH� LQJHUHQFML� ZLQLHQ� E\ü� ]Uy*QLFRZDQ\� Z� ]DOH*QR�FL� RG�VWRSQLD�RGNV]WDáFHQLD��URGRZLVND��MDNR�JHQHUDOQ� QDOH*\�SU]\M�ü�]DVDG
 ZVSRPDJDQLD�L� ZáD�FLZHJR� XNLHUXQNRZDQLD� SURFHVyZ� RGWZRU]HQLRZ\FK�� LVWRWQ� URO
 Z� WHM� VWUHILH�SHáQLü� E
G]LH� PRQLWRULQJ� SU]\URGQLF]\� RUD]� HGXNDFMD� HNRORJLF]QD� SRSU]H]�Z\MD�QLDQLH FHOyZ�SURZDG]RQ\FK�G]LDáD� RFKURQQ\FK��Z�VWUHILH�WHM�GRSXV]F]DOQH�MHVW�SURZDG]HQLH� UXFKX� SLHV]HJR� L� URZHURZHJR� Z\á�F]QLH� SR� Z\]QDF]RQ\FK� V]ODNDFK�ZUD]�]�]DJRVSRGDURZDQLHP�PLHMVF�RGSRF]\QNX�Z��FL�OH�RNUH�ORQ\FK�SXQNWDFK�x VWUHI\� RFKURQ\� NUDMREUD]X�� JG]LH� ]DNáDGD� VL
 XWU]\PDQLH� LVWQLHM�FHJR� VSRVREX�X*\WNRZDQLD�WHUHQyZ�QLH]DOHVLRQ\FK�RUD]�X*\WNRZDQ\FK�GOD�SRWU]HE�3DUNX�
��� 6WUHID� RWXOLQ\� 3DUNX�� REHMPXM�FD� VWUHI
 RFKURQ\� HNRV\VWHPX�EH]SR�UHGQLR� SU]\OHJDM�F�GR� 3DUNX� �W]Z�� VWUHI
 HNRWRQRZ� ± SDV� V]HU�� ����P��� XVWDORQD�Z�PLHMVFRZ\FK� SODQDFK�]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR�� :� VWUHILH� WHM� ZVND]DQ\� MHVW� UXFK� WXU\VW\F]Q\� SR�Z\]QDF]RQ\FK� V]ODNDFK� RUD]� PR*OLZR�ü� ORNDOL]RZDQLD� PLHMVF� RGSRF]\QNX� D� WDN*H�Z\NRU]\VWDQLH� F]
�FL� ]DEXGRZ\�GOD�SRWU]HE�SU]\MD]QHM� GOD� �URGRZLVND� WXU\VW\NL��6WUHID�WD�VWDQRZL�QLH]E
GQ\�REV]DU�SU]HM�FLRZ\�SRZL�]D� WHUHQyZ�3DUNX�]�V�VLDGXM�F\PL�]�QLP�WHUHQDPL�XSUDZ�UROQ\FK�L�]DGU]HZLH� �UyGSROQ\FK�RUD]�Z�F]
�FL�RVDGQLFWZD��:�VWUHILH�WHM�SR]RVWDZLD� VL
 GRW\FKF]DVRZ\�VWDQ�ZáDGDQLD� L� VSRVyE�X*\WNRZDQLD�EH]�]PLDQ��=DNáDGD�VL
 WX� XWU]\PDQLH� LVWQLHM�FHM� ]DEXGRZ\� ]� PR*OLZR�FL� MHM� PRGHUQL]DFML�� � Z\PLDQ\� L�X]XSHáQLHQLD� R� QRZH� RELHNW\� Z� REU
ELH� LVWQLHM�F\FK� VLHGOLVN� RUD]� ]DND]� WZRU]HQLD�QRZ\FK� WHUHQyZ� SODQRZDQHM� ]DEXGRZ\� SR]D� ZVND]DQ\PL� Z� RERZL�]XM�F\FK� SODQDFK�]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� WHUHQDPL� ]DEXGRZ\� Z� *UDERZHM�� .ORQRZLH���Z��.DWDU]\QLH��3RGOHVLX� L�3VDUDFK�RUD]� WXU\VW\F]QR�Z\SRF]\QNRZHM�Z�+XFLH�6]NODQHM
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L� 1RZHM� 6áXSL� D� WDN*H� ]DND]� ZSURZDG]DQLD� RELHNWyZ� V]NRGOLZ\FK� OXE� PRJ�F\FK�SRJRUV]\ü� VWDQ� �URGRZLVND� :� VWUHILH� WHM� ]DOHFD� VL
 ZSURZDG]HQLH� GROHVLH��� VDGyZ��EH]� PR*OLZR�FL� VWRVRZDQLD� FKHPLF]Q\FK� �URGNyZ� RFKURQ\��� WZRU]HQLH� PDá\FK� RF]HN�ZRGQ\FK�� ]DPLDQ
 XSUDZ� RUQ\FK� QD� X*\WNL� ]LHORQH�� 'UXJ� F]
�ü� RWXOLQ\� WZRU]\� W]Z��VWUHID� RVáRQRZD� REHMPXM�FD� WHUHQ\� RVDGQLFWZD� PLHMVNLHJR� L� ZLHMVNLHJR� ZUD]� ]� LFK�RWRF]HQLHP� ± WHUHQDPL� RWZDUW\PL� á�N� L� SyO�� JG]LH� ]DVDG\� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR� RUD]� WXU\VW\F]QHJR� XVWDODQH� E
G� Z� PLHMVFRZ\FK� SODQDFK�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�SU]\�SHáQ\P�XZ]JO
GQLHQLX�XVWDOH� SODQX RFKURQ\����� =DJRVSRGDURZDQLH� SU]HVWU]HQQH� WHUHQyZ� 3DUNX� ZJ� XVWDOH� SODQX� RFKURQ\� E
G]LH�]ZL�]DQH� SU]HGH� ZV]\VWNLP� ]� IXQNFMRQRZDQLHP� RELHNWyZ� L� XU]�G]H� RUD]� UHDOL]DFM�SRGVWDZRZ\FK� ]DGD� 3DUNX� Z� G]LHG]LQLH� RFKURQ\� SU]\URG\�� ]� REVáXJ� UXFKX�WXU\VW\F]QHJR�� SURZDG]HQLHP� REVHUZDFML� PHWHRURORJLF]Q\FK�� D� WDN*H� XWU]\PDQLHP�á�F]QR�FL� :�Z� HOHPHQWRP� ]DJRVSRGDURZDQLD� WRZDU]\V]� XU]�G]HQLD� ]ZL�]DQH�]� SURZDG]RQ� WX� JRVSRGDUN� OH�Q��� D� WDN*H� RGSRZLHGQLH� VLHFL� NRPXQLNDF\MQH�L� WHFKQLF]QH�� =DNáDGD� VL
 XWU]\PDQLH� LVWQLHM�FHJR� VWDQX� ]DJRVSRGDURZDQLD� WHUHQyZ�3DUNX��,VWQLHM�FD�WX�]DE\WNRZD�]DEXGRZD�E
G]LH�SRGGDQD�UHZDORU\]DFML�L�RGQRZLH��SU]\�QDG]RU]H� VáX*E�RFKURQ\�]DE\WNyZ��EH]�]PLDQ\�JDEDU\WyZ�RUD]�FKDUDNWHUX���=DNáDGD�VL
SRQDGWR�x PRGHUQL]DFM
 GUyJ�R�]QDF]HQLX�UHJLRQDOQ\P��WM��GUyJ�QU�����6XFKHGQLyZ�± %RG]HQW\Q�± 1RZD�6áXSLD�± 2VWURZLHF��ZL
WRNU]\VNL��QU�����:ROD�-DFKRZD�� 1RZD�6áXSLD��x SRWU]HE
 RSUDFRZDQLD�Z�SLHUZV]HM� NROHMQR�FL�PLHMVFRZHJR�SODQX� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR� GOD�1RZHM� 6áXSL� RUD]� � RSUDFRZDQLH� NRQFHSFML�PRGHUQL]DFML� WHUHQyZ�SU]H]QDF]RQ\FK� GOD� FRURF]Q\FK� LPSUH]� G\PDUNRZ\FK� ]� SURSR]\FMDPL� DWUDNF\MQHJR��EH]SLHF]QHJR� GOD� ZDORUyZ� SU]\URGQLF]\FK� ]DJRVSRGDURZDQLD� FL�JX� SLHV]HJR��SURZDG]�FHJR�QD��ZL
W\�.U]\*���� :� REV]DU]H� RWXOLQ\� 3DUNX� ]DNáDGD� VL
 XPLDUNRZDQ\� UR]ZyM SU]HVWU]HQQ\� LVWQLHM�FHJR�RVDGQLFWZD� Z� JUDQLFDFK� XVWDORQ\FK� Z� SODQDFK� PLHMVFRZ\FK� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�� ]� ]DFKRZDQLHP� SU]\M
W\FK� Z� W\FK� SODQDFK� ]DVDG� NV]WDáWRZDQLD�]DEXGRZ\� �XWU]\PXM�F\� Z� JHQHUDOQ\P� ]DU\VLH� LVWQLHM�F\� XNáDG� SU]HVWU]HQQ\� WHUHQyZ]DLQZHVWRZDQ\FK���'RSXV]F]D�VL
 WX�UR]EXGRZ
 VLHFL�XU]�G]H� UHNUHDF\MQR�VSRUWRZ\FK��D�WDN*H�UHDOL]DFM
 LQQ\FK�RELHNWyZ�Z�RGSRZLHGQLHM�VNDOL�L�JDEDU\WDFK��QDZL�]XM�F\FK�GR�ORNDOQ\FK� WUDG\FML� EXGRZDQLD� L� QLHXFL�*OLZ\FK� GOD� �URGRZLVND�� =DNáDGD� VL
 WX� WDN*H�RGSRZLHGQLH� SU]HSURZDG]HQLH� UR]EXGRZ\� L� PRGHUQL]DFML� LVWQLHM�FHM� VLHFL� GUyJ� RUD]�V]ODNyZ� SLHV]\FK� L� URZHURZ\FK� D� WDN*H� VLHFL� L� XU]�G]H� X]EURMHQLD� WHFKQLF]QHJR��:�V]F]HJyOQR�FL�]DNáDGD�VL
 Z�RWXOLQLH�x OLNZLGDFM
 QLVNLFK� (UyGHá� HPLVML� ]DQLHF]\V]F]H� SRZLHWU]D� SRSU]H]� EXGRZ
L� PRGHUQL]DFM
 VLHFL� FLHSáRZQLF]\FK�� PRGHUQL]DFM
 OXE� SU]HEXGRZ
 LVWQLHM�F\FK�NRWáRZQL��]PLDQ
 V\VWHPyZ�JU]HZF]\FK� L�ZSURZDG]HQLH�]DVLODQLD�JD]HP�OXE�ROHMHP�RSDáRZ\P�x SRSUDZ
 VWDQX� F]\VWR�FL� ZyG� L� Z\SRVD*HQLH� ZV]\VWNLFK� PLHMVFRZR�FL�Z�RF]\V]F]DOQLH��FLHNyZ��UyZQLH* SU]\GRPRZ\FK��RUD]�VLHü�NDQDOL]DF\MQ��x UDFMRQDOL]DFM
 JRVSRGDUNL�HQHUJL���Z� W\P�Z\NRU]\VWDQLH�HQHUJLL�ZRGQHM�RUD]� LQQ\FK��QLHNRQZHQFMRQDOQ\FK�(UyGHá�HQHUJLL�x OLNZLGDFM
 G]LNLFK�Z\V\SLVN��PLHFL�RUD]�UDFMRQDOL]DFM
 JRVSRGDUNL�RGSDGDPL�x VW\PXORZDQLH� UR]ZRMX� SU]HVWU]HQQHJR� RVDGQLFWZD� SU]H]� UR]ZyM� FDáHJR� REV]DUX��Z� V]F]HJyOQR�FL� MHJR� IXQNFML� UROQLF]HM� L� WXU\VW\F]QHM� �]DSHZQL� RQ� UDFMRQDOQ�NRHJ]\VWHQFM
 IXQNFML�UROQLF]HM�]�IXQNFMDPL�RFKURQQ\PL�3DUNX��SR*�GDQH�E\áRE\�SU]\�
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W\P� ]DFKRZDQLH� FKDUDNWHU\VW\F]QHJR� XNáDGX� SU]HVWU]HQQHJR� SyO�� VWDQRZL�FHJR�QDMDWUDNF\MQLHMV]\�ZDORU�ORNDOQHJR�NUDMREUD]X�NXOWXURZHJR�WHUHQyZ�RWXOLQ\���x PRGHUQL]DFM
 GUyJ�R�]QDF]HQLX�UHJLRQDOQ\P��x SRWU]HE
 RSUDFRZDQLD�Z�SLHUZV]HM� NROHMQR�FL�PLHMVFRZHJR�SODQX� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�GOD�%RG]HQW\QD�RUD]��Z��.DWDU]\Q\��
��� 'OD�SURZDG]HQLD�Z�RWXOLQLH�3DUNX�SUDF�]ZL�]DQ\FK�]�PRGHUQL]DFM���UR]EXGRZ� L�EXGRZ�RELHNWyZ� EXGRZODQ\FK� Z� REU
ELH� WHUHQyZ� RVDGQLF]\FK� RUD]� HOHPHQWyZ� XNáDGX�NRPXQLNDF\MQHJR�L�VLHFL�WHFKQLF]Q\FK�SODQ�]DNáDGD�x XWU]\PDQLH� RUD]� SU]HSURZDG]HQLH� JUXQWRZQHM� PRGHUQL]DFML� LVWQLHM�FHM� ]DEXGRZ\�PLHV]NDOQHM�� XVáXJRZHM� L� LQZHQWDUVNLHM� SU]\� QLH]QDF]Q\FK� ]PLDQDFK� MHM� LVWQLHM�F\FK�JDEDU\WyZ� RUD]� XNLHUXQNRZDQLH� PRGHUQL]DFML� QD� X]\VNDQLH� Z\VRNLFK� VWDQGDUGyZ�IXQNFMRQDOQ\FK��WHFKQLF]Q\FK��HVWHW\F]Q\FK�L�DUFKLWHNWRQLF]Q\FK�x EXGRZ
 QRZ\FK� RELHNWyZ� PLHV]NDOQ\FK�� XVáXJRZ\FK� L� JRVSRGDUF]\FK� Z� JUDQLFDFK�UR]ZRMX� RVDGQLFWZD�� XVWDORQHJR� Z� RERZL�]XM�F\FK� PLHMVFRZ\FK� SODQDFK�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�x UR]EXGRZ
 ED]\� QRFOHJRZHM� L� JDVWURQRPLF]QHM� GOD� DNW\ZL]DFML� IXQNFML� WXU\VW\F]QHM�Z�REU
ELH�LVWQLHM�F\FK�REV]DUyZ�NRQFHQWUDFML�RVDGQLFWZD�x XWU]\PDQLH� LVWQLHM�FHJR� XNáDGX� GUyJ� ZRMHZyG]NLFK� L� ORNDOQ\FK� �]� LVWQLHM�F\PL�L� SURMHNWRZDQ\PL� SDUNLQJDPL�� RUD]� JRVSRGDUF]\FK� GUyJ� OH�Q\FK� ]� PR*OLZR�FL� LFK�UR]EXGRZ\�Z� ]DOH*QR�FL� RG� SRWU]HE�� ]JRGQLH� ]� XVWDOHQLDPL� RERZL�]XM�F\FK� SODQyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR��x XWU]\PDQLH� L� UR]EXGRZ
 LVWQLHM�FHJR� XNáDGX� V]ODNyZ� SLHV]\FK� ]� SU]HSURZDG]HQLHP�HZ�� ORNDOQ\FK� NRUHNW� LFK� SU]HELHJX� ]� Z\WUDVRZDQLHP� L� R]QDNRZDQLHP� V]ODNyZ�URZHURZ\FK� L� �FLH*HN� G\GDNW\F]Q\FK� RUD]� ]DJRVSRGDURZDQLHP� JáyZQ\FK� SXQNWyZ�ZLGRNRZ\FK�L�PLHMVF�RGSRF]\QNX�x XWU]\PDQLH� L� SU]HSURZDG]HQLH� JUXQWRZQHM� PRGHUQL]DFML� RUD]� UR]EXGRZ
 VLHFL�LQIUDVWUXNWXU\�WHFKQLF]QHM�WRZDU]\V]�FHM�LVWQLHM�FHM�L�SURMHNWRZDQHM�]DEXGRZLH�
��� 3U]\�UHDOL]DFML�QRZ\FK�RELHNWyZ�QD�WHUHQLH�RWXOLQ\�3DUNX�]DOHFD�VL
�x KRU\]RQWDOQH� NV]WDáWRZDQLH� EU\á\� EXG\QNX� GOD� MHM� ZNRPSRQRZDQLD� Z� LVWQLHM�FH�XNV]WDáWRZDQLH�WHUHQX�L�]HVSRá\�]LHOHQL�x XWU]\PDQLH� JDEDU\WyZ� ]DEXGRZ\� RELHNWyZ� PLHV]NDOQ\FK� L� RELHNWyZ� SURGXNF\MQR� �XVáXJRZ\FK� GR� PDNV\PDOQLH� �� NRQG\JQDFML� �]� Z\NRU]\VWDQLHP� SRGGDV]D� QD� FHOH�PLHV]NDOQH� W\ONR� Z� EXG\QNDFK� MHGQRURG]LQQ\FK��� Z� SU]\SDGNDFK� X]DVDGQLRQ\FK�Z]JO
GDPL� WHFKQRORJLF]Q\PL� OXE�Z\PRJDPL� SU]HSLVyZ� V]F]HJyOQ\FK� GRW�� RELHNWyZ�X*\WHF]QR�FL� SXEOLF]QHM� GRSXV]F]D� VL
 ]ZL
NV]HQLH� JDEDU\WX� ]DEXGRZ\� GR�PD[���NRQG\JQDFML�x VWRVRZDQLH� Z\VRNR�FL� SRGSLZQLF]HQLD� EXG\QNyZ� GR� PD[�� ���� P� SRQDG� SR]LRP�WHUHQX��Z�SU]\SDGNX�UHDOL]DFML�SRGSLZQLF]HQLD�EXG\QNyZ�SRZ\*HM���P�SRQDG�SR]LRP�WHUHQX�� SRGSLZQLF]HQLH� WR� SRZLQQR� E\ü� WUDNWRZDQH� MDNR� NRQG\JQDFMD� �]DOHFDQD�Z\VRNR�ü�SRGSLZQLF]HQLD�� �����P��x VWRVRZDQLH� GDFKyZ� GZXVSDGRZ\FK�� V\PHWU\F]Q\FK� OXE� F]WHURVSDGRZ\FK�R� QDFK\OHQLX� SRáDFL� GDFKRZHM� �����R ]� PR*OLZR�FL� ZSURZDG]HQLD� SU]\F]yáNyZ�L�QDF]yáNyZ��SU]\�X*\WNRZ\P�SRGGDV]X�R�ZLHWOHQLH�MHJR�SRPLHV]F]H� OXNDUQDPL�QLH�PR*H� ]DMPRZDü� ZL
FHM� QL* SRáRZ
 GáXJR�FL� SRáDFL� GDFKRZHM�� D� ]DGDV]HQLH� QDG�OXNDUQDPL� SRZLQQR� E\ü� GZXVSDGRZH�� ]DOHFD� VL
 VWRVRZDQLH� Z� EXG\QNDFK��SRV]HU]RQ\FK� RNDSyZ�� ]DND]XMH� VL
 UHDOL]RZDQLD� RELHNWyZ� ]� GDFKDPL� SáDVNLPL��SXOSLWRZ\PL��NRSHUWRZ\PL��XVNRNRZ\PL�L�DV\PHWU\F]Q\PL�
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x GRSXV]F]HQLH� SU]\� UHDOL]DFML� RELHNWyZ� JRVSRGDUF]\FK� ]DVWRVRZDQLD� GDFKyZ�SXOSLWRZ\FK� �MHGQRVSDGRZ\FK�� Z� SU]\SDGNDFK� NRQLHF]QR�FL� LFK� XV\WXRZDQLD�Z�JUDQLFDFK�G]LDáNL��JG\�QLH�MHVW�PR*OLZH�LQQH�LFK�XV\WXRZDQLH��x VWRVRZDQLH�PDWHULDáyZ� SRFKRG]HQLD� URG]LPHJR� GR� SUDF� Z\NR�F]HQLRZ\FK� EXG\QNX��NDPLH� QD� FRNRá\� L IUDJPHQW\� �FLDQ� SLZQLF�� GUHZQR� Z� NRORU]H� QDWXUDOQ\P� MDNR�RNáDG]LQ\� V]F]\WyZ�� Z\NR�F]HQLH� RNDSyZ�� HOHPHQW\� EDOXVWUDG� LWS�� EH]� PR*OLZR�FL�VWRVRZDQLD�Z�HOHZDFMDFK�VWáXF]NL�V]NODQHM�L�OXVWHUHN�x ZSURZDG]DQLH�SU]\�UHDOL]DFML�RELHNWyZ�KRGRZODQ\FK��SURGXNF\MQ\FK�L�SURGXNF\MQR��XVáXJRZ\FK� SDVyZ� ]LHOHQL� RVáRQRZHM� ]� UR�OLQQR�FL� ]LPR]LHORQ��� D� SU]\� QRZ\FK�VLHGOLVNDFK�]DGU]HZLH� SU]\GRPRZ\FK�
��� 3U]\�PRGHUQL]DFML� L� UHDOL]DFML� QRZ\FK� HOHPHQWyZ�]DJRVSRGDURZDQLD� V]ODNyZ�SLHV]\FK��URZHURZ\FK�L��FLH*HN�G\GDNW\F]Q\FK�XZ]JO
GQLRQH�E
G� QDVW
SXM�FH�]DOHFHQLD�x Z�Z� HOHPHQW\� Z\NRQ\ZDQH� E
G� ]� PLHMVFRZ\FK� PDWHULDáyZ� SU]\� QLH]E
GQ\P�XMHGQROLFHQLX� IRUP�� ZSURZDG]DQLH� QRZ\FK� IRUP� SU]HVWU]HQQ\FK� QDZL�]XM�F\FK� GR�UR]ZL�]D� SU]\M
W\FK� SU]\� EXGRZLH� EUDP� GR� 3DUNX� L� WRZDU]\V]�F\FK� LP� SXQNWyZ�VSU]HGD*\� RUD]� VFKURQyZ� L� ZLDW� WXU\VW\F]Q\FK� QDOH*\� SRSU]HG]Lü� RSUDFRZDQLHP�NRPSOHNVRZHM�NRQFHSFML�DUFKLWHNWRQLF]QR�SODVW\F]QHM�Z�Z�RELHNWyZ�x XMHGQROLFRQH� E
G� R]QDF]HQLD� ORNDOQHJR� V\VWHPX� LQIRUPDFML� WXU\VW\F]QHM�ZJ�VSHFMDOQLH�RSUDFRZDQHM�NRQFHSFML���� :�FHOX�Z\HOLPLQRZDQLD�SRWHQFMDOQ\FK�]DJUR*H� RUD]�RFKURQ\�ZDORUyZ�SU]\URGQLF]\FK�L� NUDMREUD]RZ\FK� ZV]HOND� G]LDáDOQR�ü� LQZHVW\F\MQD� SURZDG]RQD� QD� REV]DU]H� 3DUNX�L�RWXOLQ\�SRGOHJD�X]JRGQLHQLX�]�'\UHNWRUHP�3DUNX��'RW\F]\�WR�UyZQLH* Z\NRQ\ZDQ\FK�RSUDFRZD� SODQLVW\F]Q\FK�� WM�� PLHMVFRZ\FK� SODQyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR�RUD]�VWXGLyZ�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�'\UHNFMD� �ZL
WRNU]\VNLHJR� 3DUNX� 1DURGRZHJR� SODQXMH� EXGRZ
 RF]\V]F]DOQL� �FLHNyZ� QD��ZL
W\P� .U]\*X�� REVáXJXM�F� EXG\QNL� L� RELHNW\� �31� �0X]HXP� 3U]\URGQLF]H�� 7HUHQRZD�6WDFMD� 2FKURQ\� 3U]\URG\�� EDU�� NLRVN�� RUD]� .ODV]WRU� 2MFyZ�0LVMRQDU]\� 2EODW\QyZ� L� ZLH*
�SU]HND(QLNRZ� 7HOHNRPXQLNDFML�3ROVNLHM�6�$��
3DUNL�NUDMREUD]RZH
� =HVSyá�3DUNyZ�.UDMREUD]RZ\FK�*yU��ZL
WRNU]\VNLFK8WZRU]RQ\�]RVWDá�8FKZDá� QU�;;9,,,��������]�GQLD����F]HUZFD������U��SU]H]�:RMHZyG]N�5DG
 1DURGRZ� Z� .LHOFDFK�� Z� FHOX� RFKURQ\� QDMFHQQLHMV]\FK� ZDUWR�FL� �URGRZLVND�SU]\URGQLF]HJR�RUD]�ZDORUyZ�KLVWRU\F]QR�± NXOWXURZ\FK�L�NUDMREUD]RZ\FK�=3.*� ZUD]�]��ZL
WRNU]\VNLP�3DUNLHP�1DURGRZ\P�WZRU]� GX*\��]ZDUW\�NRPSOHNV�WHUHQyZ�FKURQLRQ\FK��]DSHZQLDM�F�QDMGRJRGQLHMV]H�ZDUXQNL�GOD�VSUDZRZDQLD�RFKURQ\�:� VNáDG� =HVSRáX� 3DUNyZ� .UDMREUD]RZ\FK� *yU� �ZL
WRNU]\VNLFK� ZHV]á\� QDVW
SXM�FH� SDUNL�NUDMREUD]RZH�ZUD]� ]H� VWUHIDPL� RFKURQQ\PL� REHMPXM�F\PL� F]
�ü� WHU\WRULXP�SRV]F]HJyOQ\FK�JPLQ�� 6XFKHGQLRZVNR�2EO
JRUVNL�3DUN�.UDMREUD]RZ\�� REHMPXM�F\�VZ\P�]DVL
JLHP�JPLQ\��6WUDZF]\Q��0LHG]LDQD�*yUD��=DJQD�VN��0QLyZ��RUD]� OH*�FH�SR]D�JUDQLFDPL�SRZLDWX�JPLQ\�%OL*\Q�L�6XFKHGQLyZ�� 6LHUDGRZLFNL�3DUN�.UDMREUD]RZ\�± REHMPXMH�JPLQ
 %RG]HQW\Q��SR]RVWDáH�JPLQ\�QLH�QDOH*��GR�SRZLDWX�NLHOHFNLHJR��:�FKRFN��3DZáyZ��6XFKHGQLyZ��6WDUDFKRZLFH��� &LVRZVNR�2UáRZL�VNL� 3DUN� .UDMREUD]RZ\� ± REHMPXM�F\� JPLQ\�� %LHOLQ\�� 'DOHV]\FH��*yUQR��àDJyZ��3LHU]FKQLFD�L�5DNyZ�� -HOHQLRZVNL�3DUN�.UDMREUD]RZ\�� REHMPXM�F\�JPLQ\��àDJyZ�L�1RZD�6áXSLD��SR]RVWDáH�JPLQ\�PLHV]F]�FH�VL
 Z�JUDQLFDFK�SDUNX�QLH�QDOH*��GR�SRZLDWX�NLHOHFNLHJR��
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� &K
FL�VNR�.LHOHFNL� 3DUN� .UDMREUD]RZ\� � REHMPXM�F\� F]
�FLRZR� JPLQ\� QDOH*�FH� GR�SRZLDWX� NLHOHFNLHJR�� &K
FLQ\�� 3LHNRV]yZ�� 6LWNyZND�1RZLQ\�� JPLQ\� SRZLDWX�M
GU]HMRZVNLHJR��0DáRJRV]F]��6RENyZ�RUD]�PLDVWR�.LHOFH�
7DEHOD���� 3DUNL�NUDMREUD]RZH�ZFKRG]�FH�Z�VNáDG�=3.*��&DáNRZLWD�SRZLHU]FKQLD�Z�KD1D]ZD�SDUNX SDUNX VWUHI\�RFKURQQHM 3URFHQW�SRZLHU]FKQL�ZRMHZyG]WZD6XFKHGQLRZVNR�2EO
JRUVNL�3DUN�.UDMREUD]RZ\ ������ �� ���6LHUDGRZLFNL�3DUN�.UDMREUD]RZ\ ������ ������&LVRZVNR�2UáRZL�VNL�3DUN�.UDMREUD]RZ\ ������ ������-HOHQLRZVNL�3DUN�.UDMREUD]RZ\ ����� ������&K
FL�VNR�.LHOHFNL�3DUN�.UDMREUD]RZ\ ������ ������=HVSyá�3DUNyZ�.UDMREUD]RZ\FK�*yU��ZL
WRNU]\VNLFK�� UD]HP �� ��� ������ �����

6XFKHGQLRZVNR�2EO
JRUVNL�3DUN�.UDMREUD]RZ\3DUN� WHQ� ]RVWDá� XVWDQRZLRQ\� Z� FHOX� RFKURQ\� XQLNDWRZ\FK� ]DVREyZ� SU]\URGQLF]\FK�UHJLRQX� �ZL
WRNU]\VNLHJR� RUD]� OLF]Q\FK� RELHNWyZ� 6WDURSROVNLHJR� =DJá
ELD� 3U]HP\VáRZHJR��JG\* á�F]\� RQ� QD� VZRLP� REV]DU]H� RJURPQH� ERJDFWZR� SU]\URGQLF]H� ]� ERJDFWZHP� ]DVREyZ�NXOWXURZ\FK�:� ]DFKRGQLHM� F]
�FL� SDUNX� UR]FL�JD� VL
 3DVPR�2EO
JRUVNLH� ]� QDMZ\*V]\P�Z]QLHVLHQLHP� ±*yU� 6LHQLHZVN� �����P�QSP����&]
�ü�ZVFKRGQL� SDUNX�WZRU]\�GX*\��]ZDUW\�NRPSOHNV�ODVyZ�PLHV]DQ\FK�3XV]F]\��ZL
WRNU]\VNLHM��:� F]
�FL� REO
JRUVNLHM� SDUNX� ���� �� SRZLHU]FKQL� ]DMPXM� ODV\�� D� JUXQW\� RUQH� ���� ���1D�REV]DU]H�W\P�PR*QD�VSRWNDü�SUDZLH�ZV]\VWNLH�JDWXQNL�GU]HZ�L�NU]HZyZ�1L*X�3ROVNLHJR��'U]HZRVWDQ\� WH� V� SU]HZD*QLH�PLHV]DQH�]� VRVQ� ��� ��� L� MRGá� ��� ����2VREOLZR�FL� SDUNX�MHVW� PRGU]HZ� SROVNL�� 5y*QRZLHNRZH�� ZLHORJDWXQNRZH� RUD]� SUDZLH� QDWXUDOQH� ODV\� GDZQHM�3XV]F]\� �ZL
WRNU]\VNLHM� QDMOHSLHM� UHSUH]HQWXM� GU]HZRVWDQ\� ]QDMGXM�FH� VL
 Z� UH]HUZDWDFK�SU]\URG\� *\ZHM�� �ZLQLD� *yUD�� 'DOHMyZ�� %DUDQLD� *yUD�� 3RQDG� WR� Z\VW
SXM� UH]HUZDW\�SU]\URG\�QLHR*\ZLRQHM��.U
JL�.DPLHQQH�L�3HU]RZD�*yUD�2EV]DU�6�2�3�.�Z\Uy*QLD�VL
 RJURPQ\P�ERJDFWZHP�UR�OLQQR�FL��SRF]�ZV]\�RG�UXQD�OH�QHJR��Z� NWyU\P� Z\VW
SXMH� ���� JDWXQNyZ� UR�OLQ� QDF]\QLRZ\FK�� Z� W\P� ��� JDWXQNyZ� REM
W\FK�FDáNRZLW� RFKURQ� SUDZQ� RUD]��� F]
�FLRZ� RFKURQ� SUDZQ���1D�XZDJ
 ]DVáXJXMH�� OLF]\GáR�JyUVNLH��DUQLND�JyUVND��RPLHJ�JyUVNL��]DQRNFLFD�SyáQRFQD��F]RVQHN�QLHG(ZLHG]L��1D�]ERF]DFK�Z]QLHVLH� Z\VW
SXM��� G]LHZL
üVLá� EH]áRG\JRZ\�� Uy*DQND� ZáD�FLZD�� VNDOQLFD� WUyMSDOF]DVWD��FLHPL
*\N�ELDáRNZLDWRZ\��1D�REV]DU]H�W\P�Z\VW
SXMH�ZLHOH SRPQLNyZ�SU]\URG\��:�UyG�QLFK�QDMRND]DOV]\�MHVW�NLONXVHWOHWQL�G�E�V]\SXáNRZ\�± %DUWHN��ZLDW� ]ZLHU]�W� SUH]HQWXMH� VL
 UyZQLH� RND]DOH�� :� ODVDFK� VWDQRZL�F\FK� RVWRM
 L� PLHMVFH�*HURZDQLD� V]F]HJyOQLH� GOD� GX*\FK� VVDNyZ� Z\VW
SXM��� áRVLH�� G]LNL�� MHOHQLH�� 'R� PQLHMV]\FK�JDWXQNyZ� QDOH*\� ]DOLF]\ü� U]DGNR�Z\VW
SXM�FHJR� ERUVXND�� /LF]Q� QDWRPLDVW� JUXS
 VWDQRZL�SRSLHOLFH�L�U\MyZNL��3WDNL� UHSUH]HQWRZDQH� V� SU]H]�� ERFLDQD� F]DUQHJR�� EURG(FD� VDPRWQHJR�� FLHWU]HZLD�� MDU]�END��VáRQN
 L�SXFKDF]D��6SR�UyG�SáD]yZ�]DFKRZDá\�VL
��U]HNRWND�GU]HZQD��PLHG]LDQND��VDODPDQGUD�L� WUDV]NL�� 6WUXPLHQLH� SU]HSá\ZDM�FH� SU]H]� RPDZLDQ\� WHUHQ� V� PLHMVFHP� HJ]\VWHQFML� RNRáR����JDWXQNyZ�U\E��1LHNWyUH�RZDG\�QD�WHUHQLH�6�2�3�.�REM
WH�V� FDáNRZLW� RFKURQ� ± GRW\F]\�WR�P��LQ��FKU]�V]F]\�MHORQND�URJDF]D��NR]LURJD�G
ERV]D��RUD]�XEDUZLRQ\FK�W
F]QLNyZ�
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�ZL
WRNU]\VNL 3DUN 1DURGRZ\ � �

3DUNL L 2EV]DU\ &KURQLRQHJR .UDMREUD]X

2WXOLQD �313DUNL .UDMREUD]RZH

2WXOLQD 3DUNyZ .UDMREUD]R\FK2EV]DU\ &KURQLRQHJR .UDMREUD]X

� 6XFKHGQLRZVNR�2EO
JRUVNL� 6LHUDGRZLFNL� &LVRZVNR�2UáRZL�VN� &K
FL�VNR�.LHOHFNL� 3U]HGERUVNL� -HOHQLRZVNL

� .RQHFNR�àRSXV]D�VN� &KPLHOQLFNR�6]\GáRZVNL� 3RGNLHOHFNL� -HOHQLRZVNR�6WDV]RZVNL

� 6]DQLHFNL
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6LHUDGRZLFNL�3DUN�.UDMREUD]RZ\3DUN�WHQ�]RVWDá�XVWDQRZLRQ\�Z�FHOX�RFKURQ\�Z\VW
SXM�FHJR�QD�MHJR�WHUHQLH�ERJDFWZD�SU]\URGQLF]HJR�� :\VW
SXM� WX� FHQQH� SRG� Z]JO
GHP� VLHGOLVNRZ\P� L� JRVSRGDUF]\P�GU]HZRVWDQ\��D�WDN*H�QDWXUDOQH�Z\FKRGQLH�VNDá��NWyUH�SRGOHJDM� RFKURQLH�LQG\ZLGXDOQHM�63.�SRáR*RQ\� MHVW�Z�SyáQRFQHM�F]
�FL�*yU��ZL
WRNU]\VNLFK��7\ONR� MHJR�F]
�ü�PLH�FL�VL
 Z�JUDQLFDFK� DGPLQLVWUDF\MQ\FK� SRZLDWX� NLHOHFNLHJR� ± GRW\F]\� WR� WHUHQX� JPLQ\� %RG]HQW\Q��*HQHUDOQLH�]DMPXMH�RQ�SRZLHU]FKQL
 �� ����KD��D�ZUD]�]H�VWUHI� RFKURQQ� �� ����KD�3DUN�REHMPXMH� ]ZDUW\�NRPSOHNV�SyáQRFQR�ZVFKRGQLHJR� IUDJPHQWX�3XV]F]\��ZL
WRNU]\VNLHM�]ZDQ\� ODVDPL� 6LHNLHU]\�VNLPL�� NWyUH� ]DMPXM� �� �� MHJR� SRZLHU]FKQL�� 3U]HZD*DM� WX� ODV\�PLHV]DQH��ZLH*H�RUD]�ODV\�PLHV]DQH�]�XG]LDáHP�MRGá\�L�PRGU]HZLD��:\M�WNRZ\P�ERJDFWZHP�RG]QDF]D�VL
 UXQR� OH�QH��Z�NWyU\P�VSR�UyG����JDWXQNyZ�SUDZQLH�FKURQLRQ\FK�����REM
WH�V�SUDZQ� RFKURQ� FDáNRZLW��� 1DOH*\� WX�Z\PLHQLü�� SDSURFLH� L�ZLGáDNL�� ]� UR�OLQ� NZLDWRZ\FK� ±JR(G]LN�NRVPDW\��SOXVNZLFD�HXURSHMVND��WRMDG�G]LyEDW\��SRZRMQLN�SURVW\��VDVDQND�ZLRVHQQD�L�RWZDUWD�� URVLF]ND� GáXJROLVWQD�� SDU]\GáR� OH�QH�� ZDZU]\QHN� ZLOF]Há\NR�� EOXV]F]� SRVSROLW\��QDSDUVWQLFD�]Z\F]DMQD��JQLGRV]�UR]HVáDQ\�L�NUyOHZVNL��VWRUF]\N�SRGNRODQ��1D�FDá\P�REV]DU]H�SDUNX�Z\VW
SXM� GU]HZD�SRPQLNRZH��G
E\��ZL�]\�L�OLS\��ZLDW� ]ZLHU]
F\� FKDUDNWHU\]XMH� VL
 UyZQLH* GX*\P� ERJDFWZHP� JDWXQNRZ\P�� ]� F]HJR�SUDZQLH�FKURQLRQH�V���Z�UyG�SWDNyZ�± ERFLDQ�ELDá\�L�F]DUQ\��P\V]RáyZ�]Z\F]DMQ\�� MDVWU]�E�JRá
ELDU]�� NUXN�� VLNRU\�� GUR]G\�� UXG]LN� SODV]ND�� NRSFLXV]HN�� NRV�� G]LHU*ED�� PXFKRáyZND��G]L
FLRá��]LPRURGHN��GXGHN��]L
ED��MDVNyáND��VáRQND��NXURSDWZD��ED*DQW��FLHWU]HZ��Z�UyG�VVDNyZ�± NUHW��MH*��U\MyZND��QLHWRSHU]��NXQD�GRPRZD��áDVLFD��JURQRVWDM��Z�UyG�SáD]yZ�*DED�� U]HNRWND� GU]HZQD� URSXFKD��Z�UyG� JDGyZ�± MDV]F]XUND� ]ZLQND� L�*\ZRURGQD�� SDGDOHF��]DVNURQLHF��*PLMD�]\J]DNRZDWD��RZDG\�± ELHJDF]��WU]PLHO��PRW\OH�± PLHQLDN�L�SD( NUyORZHM��1D�WHUHQLH�63.�Z\VW
SXM� UH]HUZDW\�OH�QH�:\NXV��.DPLH� 0LFKQLRZVNL��*yUD�6LHUDGRZVND�
&LVRZVNR�2UáRZL�VNL�3DUN�.UDMREUD]RZ\3DUN� WHQ� VWDQRZL� SRáXGQLRZR�ZVFKRGQL� IUDJPHQW� =HVSRáX� 3DUNyZ� .UDMREUD]RZ\FK�*yU��ZL
WRNU]\VNLFK��-HJR�SRZLHU]FKQLD�Z\QRVL��� ����KD��1D�MHJR�WHUHQLH�L�REV]DU]H�VWUHI\�RFKURQQHM�� ]QDMGXM� VL
 IUDJPHQW\� 3DVPD� 2UáRZL�VNLHJR�� 3DVPD� 2FLHV
FNLHJR�� L� 3DVPD�&LVRZVNLHJR�&�2�3.�XWZRU]RQ\�]RVWDá�Z�FHOX�RFKURQ\�FHQQ\FK�]DVREyZ�SU]\URGQLF]\FK�L�NUDMREUD]RZ\FK�RUD]� ]DFKRZDQLD� F]\VWR�FL� ZyG� U]HNL� &]DUQHM� 6WDV]RZVNLHM�� ELRU�FHM� VZyM� SRF]�WHN� QD�EDJQDFK�L�WRUIRZLVNDFK�UH]HUZDWX�%LDáH�àXJL�7HUHQ� SDUNX� Z� ���� SRNU\W\� MHVW� ODVDPL�� QDWRPLDVW� MHJR� RWXOLQD� Z� ����� 'RPLQXM� WX�GU]HZRVWDQ\�VRVQ\�L�MRGá\�2EV]DU� WHQ� MHVW� V]F]HJyOQLH� ERJDW\� SRG�Z]JO
GHP�Z\VW
SRZDQLD� JDWXQNyZ� UR�OLQ� REM
W\FK�FDáNRZLW� RFKURQ� SUDZQ��� 0R*QD� WX� Z\PLHQLü� ��� JDWXQNyZ�� GR� NWyU\FK� QDOH*��� ZLGáDNL��ZLHU]ED�ERUyZNROLVWQD��JR(G]LN�SLDVNRZ\��SHáQLN�HXURSHMVNL��RUOLN�SRVSROLW\��WRMDG�G]LyEDW\��VDVDQND�ZLRVHQQD��JU�*HO�*yáW\��URVLF]ND�RNU�JáROLVWQD�L�GáXJROLVWQD��SDU]\GáR�OH�QH��VWRUF]\NL��SRGNRODQ�ELDá\��NUXV]F]\NL��OLWHUD�MDMRZDWD��JQLH(QLN�OH�Q\��ZLDW� ]ZLHU]�W� QD� WHUHQLH� SDUNX� MHVW� VáDER� UR]SR]QDQ\�� :\VW
SXMH� MHGQDN� ZLHOH� JDWXQNyZ�REM
W\FK�RFKURQ� SUDZQ���Z�UyG�SWDNyZ�V� WR�PL
G]\�LQQ\PL��� ERFLDQ�ELDá\�L�F]DUQ\��MDVWU]�E�JRá
ELDU]�� P\V]RáyZ� ]Z\F]DMQ\�� SRNU]HZND�� VRZD�� NRZDOLN�� G]LH*ED�� PXFKRáyZND�� GUR]G�RUD]� ]�JDWXQNyZ� áRZQ\FK�± NXURSDWZD��ED*DQW�� FLHWU]HZ� L� VáRQND��]� VVDNyZ�± MH*�� U\MyZND��NUHW�� MHOH��� VDUQD�� OLV�� G]LN�� ]DM�F�� ERUVXN�� NXQD� OH�QD�� SL*PDN�� ]� SáD]yZ� ± URSXFKD�� *DED��U]HNRWND� GU]HZQD�� WUDV]ND�� ]� JDGyZ�± MDV]F]XUND� ]ZLQND� L�*\ZRURGQD�� SDGDOHF�� ]DVNURQLHF��*PLMD� ]\J]DNRZDWD�� RZDG\�± ELHJDF]�� WU]PLHO�� W
F]QLN��PLHQLD�RUD]�SD( NUyORZHM��5H]HUZDW�%LDáH�àXJL�VWDQRZL�RVWRM
 GOD�EREUyZ��SU]\ZLH]LRQ\FK� WX�Z������U��Z�FHOX�]ZL
NV]HQLD� LFK�OLF]HEQR�FL�RUD]�RGQRZLHQLD�WHJR�]DJUR*RQHJR�JDWXQNX�
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-HOHQLRZVNL�3DUN�.UDMREUD]RZ\-3.� ]DMPXMH� SRZLHU]FKQL
 � ���� KD� D� MHJR� VWUHID� RFKURQQD� �� ���� KD�� 7\ONR� MHJR�F]
�ü� QDOH*\� GR� JUDQLF� DGPLQLVWUDF\MQ\FK� SRZLDWX� NLHOHFNLHJR� �V� WR� WHUHQ\� JPLQ�� àDJRZDL�1RZHM�6áXSL��2EV]DU� SDUNX� FKDUDNWHU\]XMH� VL
 Z\UD(Q� DV\PHWUL� W]Q�� MHJR� Z\*V]D� F]
�ü� ± SRáXGQLRZD��3DVPR�-HOHQLRZVNLH��SRUR�QL
WH�MHVW�ODVDPL��QDWRPLDVW�SR]RVWDáD�F]
�ü�MHVW�SUDZLH�FDáNRZLFLH�EH]OH�QD�� :VSRPQLDQH� Z\*HM� 3DVPR� SRUDVWD� Z\*\QQ\� MRGáRZ\� EyU� PLHV]DQ\���URGNRZRSROVNL�EyU�PLHV]DQ\��SRGJyUVNL á
J�MHVLRQRZ\��JU�G�VXEWURSLNDOQ\��NZD�QD�EXF]\QD�QL*RZD��*\]QD�EXF]\QD�NDUSDFND�1D� Z
JODQRZ\FK� VNDáDFK� SU]\NU\W\FK� ZDUVWZ� OHVVyZ� Z\NV]WDáFLá\� VL
 ]ELRURZLVND� UR�OLQ�FLHSáROXEQ\FK�± NVHURWHUPLF]Q\FK�2EV]DU� WHQ� MHVW� V]F]HJyOQLH� ERJDW\� SRG�Z]JO
GHP�Z\VW
SRZDQLD� JDWXQNyZ� UR�OLQ� REM
W\FK�FDáNRZLW� RFKURQ� SUDZQ� �����RUD]�REM
W\FK�F]
�FLRZ� RFKURQ� SUDZQ� �����1DOH*��GR�QLFK�P�� LQ��� SLyURSXV]QLN� VWUXVL�� SRGU]H� *HEURZLHF�� VNU]\S� ROEU]\PL�� ZLGáDNL�� ]� UR�OLQ�NZLDWRZ\FK�� � WRMDG� G]LyEDW\�� OLOLD� ]áRWRJáyZ�� �QLH*\F]ND� SU]HEL�QLHJ�� VWRUF]\N� SODPLVW\��SDU]\GáR� OH�QH�� ZDZU]\QHN� ZLOF]Há\NR�� EOXV]F]� SRVSROLW\�� QDSDUVWQLFD� ]Z\F]DMQD�� JQLH(QLN�OH�Q\��SRGNRODQ�ELDá\��ZLDW� ]ZLHU]
F\� FKDUDNWHU\]XMH� VL
 UyZQLH* GX*\P� ERJDFWZHP� JDWXQNRZ\P�� ]� F]HJR�SUDZQLH�FKURQLRQH�V���Z�UyG�SWDNyZ�± ERFLDQ�ELDá\��P\V]RáyZ�]Z\F]DMQ\��MDVWU]�E�JRá
ELDU]��NXNXáND��VRZD��G]L
FLRá��ZLOJD��OHOHN�NR]RGyM��]L
ED��Z�UyG�VVDNyZ�± MH*��NUHW��QLHWRSHU]��NXQD�GRPRZD�� áDVND�� áDVLFD��Z�UyG�SáD]yZ�± URSXFKD�� U]HNRWND�GU]HZQD�� WUDV]ND��Z�UyG�JDGyZ�±MDV]F]XUND��SDGDOHF��*PLMD�]\J]DNRZDWD��Z�UyG�RZDGyZ�± ELHJDF]��WU]PLHO��W
F]QLN��PLHQLDN�RUD]� SD( NUyORZHM�� 3RQDGWR� *\M� WX� ]ZLHU]
WD� áRZQH�� VDUQD�� ]DM�F�� G]LN�� OLV�� ERUVXN� RUD]�SWDFWZR��NXURSDWZD�L�ED*DQW�3HZQ� RVREOLZR�FL� -HOHQLRZVNLHJR�3DUNX�.UDMREUD]RZHJR�V� SRUR�QL
WH� ODVHP�UXPRV]RZH�EORNRZLVND� NZDUF\WRZH�� PDM�FH� FKDUDNWHU� JRáRERU]\�� :� FHOX� LFK� RFKURQ\�� XWZRU]RQR�UH]HUZDW\��0DáH�*RáRERU]H��6]F]\WQLDN�L�*yUD�-HOHQLRZVND�
&K
FL�VNR�.LHOHFNL�3DUN�.UDMREUD]RZ\&K�.� 3.� SRáR*RQ\� MHVW� SUDZLH� FDáNRZLFLH�Z� REU
ELH� SRáXGQLRZR�]DFKRGQLHM� F]
�FL�*yU��ZL
WRNU]\VNLFK�� QD� WHUHQDFK� JPLQ��&K
FLQ\�� 3LHNRV]yZ�� 6LWNyZND�1RZLQ\� RUD]� JPLQ�QLH� QDOH*�F\FK� GR� SRZLDWX� NLHOHFNLHJR�� 0DáRJRV]F]�� 6RENyZ�� 6Z\P� ]DVL
JLHP� ZNUDF]D�UyZQLH* QD�WHUHQ\�PLDVWD�.LHOFH�2EV]DU� WHQ� FKDUDNWHU\]XMH VL
 RJURPQ\P� ]Uy*QLFRZDQLHP� L� ERJDFWZHP� V]DW\� UR�OLQQHM��:\VW
SXM� WX�QDMUy*QLHMV]H�SRVWDFLH�ILWRFHQR]�OH�Q\FK��ROFK\��JU�G\��EXF]\Q\��G�EURZ\��ERU\�PLHV]DQH� RUD]� Uy*QH� SRVWDFLH� ERUyZ� VRVQRZ\FK�� %DUG]R� ERJDWR� V� UHSUH]HQWRZDQH�]ELRURZLVND�QLHOH�QH��Uy*QH�SRVWDFLH�á�N��]ELRURZLVND�ZRGQH�L�EDJLHQQH��FLHSáROXEQH�PXUDZ\�NVHURWHUPLF]QH��]ELRURZLVND�QDVNDOQH��Uy*QH�W\S\�WRUIRZLVN��7HM� RJURPQHM� Uy*QRURGQR�FL� ]ELRURZLVN� UR�OLQQ\FK� WRZDU]\V]\� QLH]Z\NáH� ERJDFWZR� IORU\��2ERN�SRVSROLW\FK�L�F]
VWR�VSRW\NDQ\FK�JDWXQNyZ SRMDZLDM� VL
 UR�OLQ\�EDUG]R�U]DGNLH��REM
WH�FDáNRZLW� RFKURQ���D�WDN*H�JLQ�FH�L�]DJUR*RQH��6]DWD�UR�OLQQD�&K�.3.�QDOH*\�GR�QDMEDUG]LHM�XUR]PDLFRQ\FK�L�QDMERJDWV]\FK�Z�NUDLQLH�*yU��ZL
WRNU]\VNLFK��=ELRURZLVND� á�NRZH� L� SDVWZLVND� QD� QLH]DEDJQLRQ\FK� JOHEDFK PLQHUDOQ\FK� SRáR*RQH�V� Z� GROLQDFK� ZV]\VWNLFK� FLHNyZ� ZRGQ\FK� QD� REV]DU]H� SDUNX� MDN� WH* Z� ORNDOQ\FK�REQL*HQLDFK�WHUHQX��1D�REV]DU]H�&K�.3.�Z\VW
SXMH�ZLHOH�JDWXQNyZ�UR�OLQ�FLHNDZ\FK�SRG�Z]JO
GHP�QDXNRZ\P��GDM�F\FK� SU]HGH� ZV]\VWNLP� SRZD*Q\�PDWHULDá� GR� RGWZRU]HQLD� REUD]X� UR�OLQQR�FL� ]� F]DVyZ�QDMFLHSOHMV]HJR�NOLPDWX�KRORFH�VNLHJR��Z�NWyU\P�SDQRZDá\�ODV\�OL�FLDVWH��7XWHMV]D�UR�OLQQR�ü�WZRU]\� XER*V]H� ]ELRURZLVND� QD� VNDáDFK� GHZR�VNLFK� L� EXMQLHMV]H� QD� SRNáDGDFK� MXUDMVNLFK��NWyUH�GDM� NRU]\VWQLHMV]H�GOD� UR�OLQ� ]ZLHWU]HOLVNR��3RPLMDM�F� W]Z�� FKZDVW\� L�Z�RJyOH� UR�OLQ\�
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V\QDQWURSLMQH�RUD]�WUDZ\�L�WXU]\FH��PR*QD�QD�REV]DU]H�W\P�]JUXSRZDü�]LHOQLN�VNáDGDM�F\�VL
]� GZXVWX� NLONXG]LHVL
FLX� JDWXQNyZ� UR�OLQ� NZLDWRZ\FK� P�� LQ��� ]DZLOHF� ZLHONRNZLDWRZ\��SU]\ODV]F]ND��ZLHOH�JDWXQNyZ�ILRáNyZ�� VDVDQND��]áRFLVWDZD�SLHUZLRVQND� OHNDUVND��SL
FLRUQLN�ZLRVHQQ\��OLOLD�]áRWRJáyZ��SRGNRODQ�ELDá\��QDSDUVWQLFD�]Z\F]DMQD��FLHPL
*QLN�ELDáRNZLDWRZ\��]DSáRQND� EUXQDWQD�� SOXVNZLFD� HXURSHMVND�� DVWHU� JDZ
GND�� SRZRMQLN� SURVW\�� RPDQ� V]RUVWNL��JURV]HN� ZLHONRSU]\OLVWNRZ\�� Z
*\PRUG� VWHSRZ\�� JR(G]LN� VLQ\�� EOXV]F]�� NU]HZLQNL�� LUJD�]Z\F]DMQD�� LUJD� F]DUQD��ZL�QLD�NDUáRZDWD��:� ODVDFK�&K
FL�VNLFK�Z\VW
SXMH�ZLHOH�JDWXQNyZ�NU]HZyZ�� MDáRZFH�� �� JDWXQNL� E]X�� EHUEHU\V�� OHV]F]\QD�� NLOND� JDWXQNyZ� Uy* Z� W\P� Uy*D�IUDQFXVND��ZLFLRNU]HZ��SRU]HF]ND�DOSHMVND��JáyJ�WDUQLQD��GHUH� �ZLGDZD��1D� W\P� WHUHQLH� Z\VW
SXMH� UyZQLH* UR�OLQQR�ü� FKDUDNWHU\VW\F]QD� GOD� VNUDVRZLDá\FK� ]ERF]\��]� ZJá
ELHQLDPL� L� ]DRNU�JOHQLDPL� XWZRU]RQ\PL� SU]H]� ZRG
�� 7H� WHUHQ\� SRUDVWD�� URMQLN�SRVSROLW\� �NDPLHQQD� Uy*D��� ]DQRNFLFD� PXURZD�� UR]FKRGQLN� EROR�VNL�� SDSURü� ]Z\F]DMQD��PHFK��ZLDW�]ZLHU]�W�QD�RPDZLDQ\P�WHUHQLH�MHVW�EDUG]R�ERJDW\�L�]Uy*QLFRZDQ\��)DXQD�V]F]HJyOQLH�EH]NU
JRZD�� Z\ND]XMH� VLOQH� ]ZL�]NL� ]� V]DW� UR�OLQQ� L� ZDUXQNDPL� PLNURNOLPDW\F]Q\PL��2EV]DU� JPLQ\�&K
FLQ\� SRGREQLH� MDN�Z�SU]\SDGNX� V]DW\� UR�OLQQHM��Z\Uy*QLD� VL
 Z�SRG]LDOH�]RRJHRJUDILF]Q\P� MDNR� FKDUDNWHU\VW\F]Q\� 2NU
J� &K
FL�VNL�� )DXQD� OH�QD� ]ZL�]DQD� MHVW�]�VLHGOLVNDPL�JU�GRZ\PL��UHSUH]HQWRZDQD�MHVW�SU]H]���� ��QLFLHQL���� ��NURFLRQRJyZ���� ��]DOHV]F]RWNyZ�L��� ��JDWXQNyZ�SDM�NyZ�1D� W\P� WHUHQLH� VWZLHUG]RQR� ��� JDWXQNyZ� WU]PLHOL�� ��� JDWXQNyZ� L� URG]DMyZ� SáD]yZ��P��LQ��WUDV]ND��NXPDN��URSXFKD��U]HNRWND��*DED��JU]HELDV]ND�����JDWXQNyZ�L�URG]DMyZ�JDGyZ��P��LQ��MDV]F]XUND��SDGDOHF��]DVNURQLHF��JQLHZRV]��*PLMD��:� JUDQLFDFK� JPLQ\� ]DUHMHVWURZDQR� VWDQRZLVND� Z\VW
SRZDQLD� SWDNyZ� ]DJUR*RQ\FK�Z\JLQL
FLHP� WM��� NUDVNL�� VLHZHF]NL� U]HF]QHM� L� MDU]�END��:� ODVDFK� ]DUHMHVWURZDQR� QLHOLF]QLH�Z\VW
SXM�FH� MHOHQLH�� VDUQ\�� G]LNL� RUD]� GUREQLHMV]� ]ZLHU]\Q
 áRZQ��� OLV�� ]DM�F�� ED*DQW�NXURSDWZD��=�PDá\FK�GUDSLH*QLNyZ�PR*QD�WX�Z\Uy*QLü�NXQ
 L�WFKyU]D��3RQDG�WR�Z�MDVNLQLDFK�SRáR*RQ\FK� QD� WHUHQLH� &K�.3.� Z\VW
SXM� OLF]QH� L� EDUG]R� U]DGNR� Z\VW
SXM�FH� JDWXQNL�QLHWRSHU]\� �QRFNL�� %HFKVWHLQD�� %UDQGWD�� GX*\�� á\GNRZáRV\�� 1DWWHUHUD�� JDFHN� ZLHONRXFK��PRSHN��
=HVSyá�1DGSLOLF]Q\FK�3DUNyZ�.UDMREUD]RZ\FK�:� VNáDG� =13.�ZFKRG]L�3U]HGERUVNL� 3DUN�.UDMREUD]RZ\�� NWyU\ REHMPXMH� WHUHQ\�JPLQ� OH*�F\FK�SR]D�JUDQLFDPL�SRZLDWX��.OXF]HZVNR��.UDVRFLQ��6áXSLD�.RQHFND�RUD]� MHGQHM�JPLQ\�QDOH*�FHM�GR�SRZLDWX�± àRSXV]QR�&Dá\�33.�]DMPXMH�SRZLHU]FKQL
 � ����KD��D�SRZLHU]FKQLD�VWUHI\�RFKURQQHM�Z\QRVL��� ����KD��:\VW
SXM� WX� VWDQRZLVND� EDUG]R� U]DGNLFK� L� SUDZQLH� FKURQLRQ\FK� JDWXQNyZ� UR�OLQ�� WM��� FLV�SRVSROLW\�� ZLHU]ED� ERUyZNROLVWQD�� ZL�QLD� NDUáRZDWD�� ZDZU]\QHN� ZLOF]Há\NR�� EOXV]F]�SRVSROLW\�� SHáQLN� HXURSHMVNL�� ]DZLOHF� ZLHONRNZLDWRZ\�� G]LHZL
üVLá� EH]áRG\JRZ\� RUD]� ZLHOH�LQQ\FK�� 5yZQLH* QD� REV]DU]H� W\P� *\MH� GX*R� JDWXQNyZ� U]DGNLFK� VVDNyZ�� SWDNyZ�� SáD]yZ��JDGyZ�L�EH]NU
JRZFyZ�
=HVSyá�3DUNyZ�.UDMREUD]RZ\FK�3RQLG]LD�8WZRU]RQ\� ]RVWDá 8FKZDá� QU� ;9,,�������� ]� GQLD� ��� JUXGQLD� ���� U�� SU]H]�:RMHZyG]N� 5DG
 1DURGRZ� Z� .LHOFDFK�� Z� FHOX� REM
FLD� RFKURQ� FHQQ\FK� ZDUWR�FL�SU]\URGQLF]\FK��NXOWXURZ\FK�L�NUDMREUD]RZ\FK�6SR�UyG� 3DUNyZ� .UDMREUD]RZ\FK� 3RQLG]LD W\ONR� 6]DQLHFNL� 3DUN� .UDMREUD]RZ\�� F]
�FLRZR�SRáR*RQ\� MHVW� QD� WHUHQLH� SRZLDWX� NLHOHFNLHJR�� GRW\F]\� WR� REV]DUX� W\ONR� MHGQHM� JPLQ\� ±&KPLHOQLN��
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6]DQLHFNL�3DUN�.UDMREUD]RZ\6Z\P� ]DVL
JLHP� REHMPXMH� SRZLHU]FKQL
 �� ���� KD�� D� á�F]QLH� ]H� VWUHI� RFKURQQ��� ����KD��:UD]�]�RWXOLQD�SRáR*RQ\�MHVW�QD�WHUHQLH�JPLQ��%XVNR�=GUyM��.LMH��&KPLHOQLN��3L�F]yZ��6ROHF�=GUyM��6WRSQLFD��]�F]HJR�W\ONR�MHGQD�JPLQD�&KPLHOQLN�QDOH*\�GR�SRZLDWX�NLHOHFNLHJR�8WZRU]RQ\� ]RVWDá� Z� FHOX� RFKURQ\� FL�JX� PXUDZ� NVHURWHUPLF]Q\FK�� D� WDN*H� ]DE\WNRZ\FK�NRPSR]\FML�SU]HVWU]HQQ\FK�L�DUFKLWHNWRQLF]Q\FK��2GPLHQQR�ü� JHRORJLF]QD� L� PRUIRORJLF]QD� SR]ZROLáD� Z\RGU
EQLü� QD� MHJR� REV]DU]H� GZLH�MHGQRVWNL� IL]\F]QR�JHRJUDILF]QH�� �URGNRZ� F]
�ü� *DUEX� 3L�F]RZVNLHJR� L� ]Uy*QLFRZDQ\�NUDMREUD]RZR�NUDVRZ\�3áDVNRZ\* 6]DQLHFNL��'X*��DWUDNFM� SDUNX�V� Uy*QRURGQH�IRUP\�NUDVX�JLSVRZHJR�Z\VW
SXM�FH�Z�SRVWDFL� MDVNL���ZHUWHEyZ��SRQRUyZ�� L�Z\ZLHU]\VN�RUD]�VLDUF]DQR�VáRQH� (UyGHá�� 1DWXUDOQH� XZDUXQNRZDQLD� VWZDU]DM� GRJRGQH� ZDUXQNL� GOD� UR]ZRMX� PXUDZ�NVHURWHUPLF]Q\FK�L�FLHSáROXEQ\FK��PR*QD�WX�Z\PLHQLü��PXUDZ\�VWXOLV]D�PLRWáRZHJR�L�RVWQLF\�ZáRVRZDWHM��'R�U]DGNLFK�UR�OLQ�Z\VW
SXM�F\FK�QD�W\P�REV]DU]H�]DOLF]DQH�V���PLáHN�ZLRVHQQ\��MDVNLHU� SROQ\�� G�EUyZND� *yáWRNZLDWRZD�� ZLOF]\SLHSU]� URF]Q\�� F]HFKU]\FD� JU]HELHQLRZD��F]RVQHN�NXOLVW\��NXU]\�ODG�Eá
NLWQ\��SU]HZLHUFLH� RNU�JOLVW\��UH]HGD�PDáD�L�LQQH��1D�WHUHQDFK�SRGPRNá\FK�� Z� EH]RGSá\ZRZ\FK� GROLQNDFK�� UR]ZLMDM� VL
 U]DGNLH� UR�OLQ\� OXEL�FH� ZDUXQNL�FKDUDNWHU\VW\F]QH� GOD� WRUIRZLVN�� V� WR�� VHVOHULD� EáRWQD�� WXU]\FD� 'DYDOOD�� WXU]\FD� +RVWD��NU]\*RZQLFD�JRU]ND��ZLHOH�Uy*Q\FK�JDWXQNyZ�PFKyZ�:�UyG� ]ZLHU]�W� Z\VW
SXMH� ZLHOH� JDWXQNyZ� FKURQLRQ\FK� WM��� SWDNL� ± MDVWU]�E�� P\V]RáyZ��EáRWQLDN�VWDZRZ\��VRNyá�Z
GURZQ\�8VWDOHQLD�SODQX�RFKURQ\�GOD�=HVSRáX�3DUNyZ�.UDMREUD]RZ\FK�*yU��ZL
WRNU]\VNLFK�=HVSRáX�3DUNyZ�.UDMREUD]RZ\FK�3RQLG]LD=DVDG\� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� REV]DUX� 3DUNX� ]DZLHUDM� XVWDOHQLD� SODQX�RFKURQ\� GOD� =HVSRáX� 3DUNyZ� .UDMREUD]RZ\FK� *yU� �ZL
WRNU]\VNLFK� L� =HVSRáX� 3DUNyZ�.UDMREUD]RZ\FK� 3RQLG]LD�� RSXEOLNRZDQH� Z� ]Dá�� QU� �� GR� 5R]SRU]�G]HQLD� :RMHZRG\�.LHOHFNLHJR�]�GQLD���PDUFD������U�� �']��8U]��1U����SR]�������]H�]PLDQDPL�]DPLHV]F]RQ\PL�Z�� � 5R]SRU]�G]HQLX� QU� ������ :RMHZRG\� �ZL
WRNU]\VNLHJR� ]� GQLD� ��� F]HUZFD� ����� U���']��8U]��:RM���ZL
WRNU]\VNLHJR�1U�����SR]�������� 5R]SRU]�G]HQLX� QU� ���������:RMHZRG\� �ZL
WRNU]\VNLHJR� ]� GQLD� �� VLHUSQLD U�� �']�� 8U]��:RM���ZL
WRNU]\VNLHJR�1U�����SR]��������� ']LDáDQLD� QD� U]HF]� RFKURQ\� L� NV]WDáWRZDQLD� WHUHQyZ� 3DUNyZ� .UDMREUD]RZ\FK�SRGSRU]�GNRZXMH�VL
 WU]HP�JUXSRP�FHOyZ�V]F]HJyáRZ\FK�x FHORP� HNRORJLF]Q\P� �ZDUXQNXM�F\P� LVWQLHQLH� 3DUNX� GOD� WUZDáHJR� X*\WNRZDQLD��]DVREyZ��URGRZLVND�SU]\URGQLF]HJR�REV]DUX��x FHORP� NXOWXURZ\P� �VáX*�F\P� ]DFKRZDQLX� FL�JáR�FL� KLVWRU\F]QHM�� NV]WDáWRZDQLX�IXQNFML�NXOWXURZ\FK�RUD]�IL]MRQRPLL�NUDMREUD]X��x FHORP� JRVSRGDUF]\P� L� VSRáHF]Q\P� �VáX*�F\P� SRGQLHVLHQLX� MDNR�FL� *\FLD�PLHV]ND�FyZ��UR]ZRMRZL�WXU\VW\NL�L�Z\SRF]\QNX�D�WDN*H�Z\NRU]\VWDQLX�ZDORUyZ�GOD�SRWU]HE�QDXNRZR�G\GDNW\F]Q\FK��=DNáDGD�VL
 RVL�JQL
FLH�Z�Z�FHOyZ�SRSU]H]�UHDOL]DFM
 QDVW
SXM�F\FK�G]LDáD��D� Z�JUXSLH�FHOyZ�HNRORJLF]Q\FK�x RFKURQ
 XQLNDWRZ\FK� ]HVSRáyZ� QDWXUDOQ\FK� L� VSHF\ILF]Q\FK FHFK� �URGRZLVND�SU]\URGQLF]HJR�x ]DEH]SLHF]HQLH� UyZQRZDJL� HNRORJLF]QHM� Z� IXQNFMRQRZDQLX� SU]\URG\� QD� WHUHQLH�SDUNyZ�L�Z�LFK�RWRF]HQLX�x XWU]\PDQLH� ]GROQR�FL� HNRV\VWHPyZ� GR� RGWZDU]DQLD� ]DVREyZ� SU]\URG\� SRSU]H]�]DVWRVRZDQLH�Uy*Q\FK�IRUP�V]F]HJyOQHM�L�Z]PR*RQHM RFKURQ\�
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x RNUH�OHQLH� SU]\URGQLF]\FK� XZDUXQNRZD� ]UyZQRZD*RQHJR� UR]ZRMX� JRVSRGDUF]HJR�WHUHQyZ�E� Z�JUXSLH�FHOyZ�NXOWXURZ\FK�x RFKURQ
 ]DVREyZ� NXOWXURZ\FK�� FHFK� NUDMREUD]X� NXOWXURZR�KLVWRU\F]QHJR� RUD]�WUDG\FML�x RFKURQ
 ]HVSRáyZ�L�RELHNWyZ�OLF]Q\FK�]DE\WNyZ�WHFKQLNL�L�DUFKLWHNWXU\�x NV]WDáWRZDQLH� KDUPRQLMQHJR� ZVSyáF]HVQHJR� NUDMREUD]X� L� IRUP� ]DEXGRZ\�Z�QDZL�]DQLX�GR�UHJLRQDOQ\FK�WUDG\FML�DUFKLWHNWRQLF]Q\FK�F� Z�JUXSLH�FHOyZ�JRVSRGDUF]\FK�L�VSRáHF]Q\FK�x ]DEH]SLHF]HQLH�WUZDáHM�UyZQRZDJL�HNRORJLF]QHM�x UDG\NDOQ� SRSUDZ
 MDNR�FL��URGRZLVND� �F]\VWR�FL�SRZLHWU]D��ZyG��VWDQX�SRZLHU]FKQL�]LHPL�L�]LHOHQL��x UDFMRQDOQ� L�]UyZQRZD*RQ� JRVSRGDUN
 ]DVREDPL�SU]\URG\�x WZRU]HQLH�ZDUXQNyZ�GOD�UR]ZRMX�Uy*Q\FK�IRUP�WXU\VW\NL�L�Z\SRF]\QNX�x NV]WDáWRZDQLH�KDUPRQLMQHJR�ZVSyáF]HVQHJR�NUDMREUD]X�L�IRUP�]DEXGRZ\�x GDOV]\� UR]ZyM� JRVSRGDUF]\� XZ]JO
GQLDM�F\� UHJLRQDOQH� XZDUXQNRZDQLD� HNRUR]ZRMX�Z�G]LHG]LQDFK�GRSXV]F]RQ\FK�L�SUHIHURZDQ\FK�QD�WHUHQDFK�SDUNyZ�L�Z�LFK�RWXOLQDFK�x UR]ZyM� EDGD� QDXNRZ\FK� L� G\GDNW\NL� Z\NRU]\VWXM�F\FK� QDWXUDOQH� ]DVRE\� RUD]�XZDUXQNRZDQLD�SU]\URGQLF]H�L�NXOWXURZH��� 3ODQ� RFKURQ\� =HVSRáX� 3DUNyZ� .UDMREUD]RZ\FK� *yU� �ZL
WRNU]\VNLFK� L� 3RQLG]LD� QLH�LQJHUXMH� Z� V]F]HJyáRZH� NLHUXQNL� UR]ZRMX� JPLQ� L� QLH� RJUDQLF]D� LFK� UR]ZRMX�� MH*HOL�G]LDáDQLD�WH�V� ]JRGQH�]�SROLW\N� HNRUR]ZRMX�SD�VWZD�L�ZRMHZyG]WZD�RUD]�RGSRZLDGDM�]DVDGRP� UDFMRQDOQHJR� JRVSRGDURZDQLD� ]DSHZQLDM�FHJR� ]DVSRNRMHQLH� SRWU]HE�PLHV]ND�FyZ�� ]� UyZQRF]HVQ� RFKURQ� �URGRZLVND�� 5HDOL]DFMD� XVWDOH� SODQX� RFKURQ\��NWyU\� SUHF\]XMH� ZVND]DQLD� G]LDáD� QLH]E
GQLH� NRQLHF]Q\FK� GOD� XSRU]�GNRZDQLD� RUD]�SRSUDZ\� LVWQLHM�F\FK� QLHSUDZLGáRZR�FL� L� ]DSRELHJDQLD� SRZVWDZDQLX� QRZ\FK��QDVW
SRZDü� E
G]LH� Z� JáyZQHM� PLHU]H� SRSU]H]� XZ]JO
GQLHQLH� LFK� Z� VWXGLDFK�XZDUXQNRZD� L� NLHUXQNyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� JPLQ��:� RGQLHVLHQLX� GR�WHUHQyZ� JPLQ� QDOH*�F\FK� GR� SRZLDWX� SRáR*RQ\FK� Z� REU
ELH� =3.*� L� =3.3� L� ZUD]�]�RWXOLQDPL�]DNáDGD�VL
 XZ]JO
GQLHQLH�x V\VWHPDW\F]QHM�SRSUDZ\�HVWHW\NL�]DEXGRZ\�Z�FHOX�RFKURQ\�ZDORUyZ�NUDMREUD]RZ\FK��Z� Z\QLNX� XVWDQRZLHQLD� Z� RSUDFRZDQLDFK� SODQLVW\F]Q\FK� ]DVDG� XNV]WDáWRZDQLD�DUFKLWHNWRQLF]QR�EXGRZODQHJR� ]DEXGRZ\� SRSU]H]� RJUDQLF]HQLH� MHM� JDEDU\WyZ�Z�RELHNWDFK�� PLHV]NDOQ\FK� GR� PDNV\PDOQLH� �� NRQG\JQDFML�� ]� PR*OLZR�FL� Z\NRU]\VWDQLD�SRGGDV]D� QD� FHOH� PLHV]NDOQH� Z� EXG\QNDFK� MHGQRURG]LQQ\FK� �SUHIHURZDQD�Z\VRNR�ü�GR�����NRQG\JQDFML��� JRVSRGDUF]\FK�GR���P��RG�SRZLHU]FKQL�WHUHQX�GR�RNDSX�EXG\QNX��Z�Z\M�WNRZ\FK�V\WXDFMDFK� PR*QD� GRSX�FLü� EXG\QNL� X*\WHF]QR�FL� SXEOLF]QHM� �� NRQG\JQDF\MQH� R�Z\VRNR�FL� GR� ���� PHWUyZ� RG� SR]LRPX� WHUHQX� GR� RNDSX� Z� SU]\SDGNDFK�� JG\�SU]HSLV\�V]F]HJyOQH�RNUH�ODM� SRGZ\*V]RQ� Z\VRNR�ü�SRPLHV]F]H��x VWRVRZDQLD� GDFKyZ� V\PHWU\F]Q\FK� GZXVSDGRZ\FK� L� HZHQWXDOQLH� F]WHURVSDGRZ\FK�R�QDFK\OHQLX�SRáDFL������ ���]�PR*OLZR�FL� ZSURZDG]HQLD�SU]\F]yáNyZ�L�QDF]yáNyZ�x RJUDQLF]HQLD� GR�ZLHWODQLD� SRPLHV]F]H� Z� X*\WNRZDQ\P� SRGGDV]X� GR� PDNVLPXP�SRáRZ\�GáXJR�FL�SRáDFL�GDFKRZHM�x RJUDQLF]HQLD� Z\VRNR�FL� SRGSLZQLF]HQLD� GR� PD[�� ��� P�� SRQDG� SR]LRP� WHUHQX��Z� SU]\SDGNDFK� UHDOL]DFML� SRGSLZQLF]HQLD� SRZ\*HM� ��� P�� SRQDG� WHUHQ�� WUDNWRZDQLH�WDNLHJR�UR]ZL�]DQLD�MDNR�NRQG\JQDFML�EXG\QNX�
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x ]DND]X� UHDOL]RZDQLD� RELHNWyZ� EXGRZODQ\FK� ]� GDFKDPL� SáDVNLPL�� SXOSLWRZ\PL��NRSHUWRZ\PL�� XVNRNRZ\PL� L� DV\PHWU\F]Q\PL� RUD]� VWRVRZDQLD� Z� EXG\QNDFK�VFKRGNRZHJR� ]ZLH�F]DQLD� �FLDQ�� Z\NRU]\VWDQLD� OXVWHUHN�� VWáXF]NL� V]NODQHM�L�SRUFHODQRZHM�Z�HOHZDFMDFK�x VWRVRZDQLD� Z� RELHNWDFK� EXGRZODQ\FK� SRV]HU]RQ\FK� RNDSyZ� ������ FP�RUD]�ZSURZDG]DQLH� � PDWHULDáyZ� NDPLHQQ\FK� L� GUHZQD� GR� SUDF� Z\NR�F]HQLRZ\FK�Z�HOHZDFMDFK�x RERZL�]NX� UHDOL]RZDQLD� ZRNyá� RELHNWyZ� SURGXNF\MQ\FK�� SURGXNF\MQR�XVáXJRZ\FK�L� KRGRZODQ\FK� SDVyZ� ]LHOHQL� RVáRQRZHM� RUD]� ]DOHFHQLH� ZSURZDG]DQLD� ]DGU]HZLH�SU]\GRPRZ\FK�Z�QRZ\FK�VLHGOLVNDFK�x ]DND]X� SU]HP\VáRZHM� HNVSORDWDFML� ]áy* NRSDOLQ� PLQHUDOQ\FK� ZUD]� ]� RJUDQLF]HQLHP�ZLHONR�FL� Z\GRE\ZDQLD� QD� SRWU]HE\� ORNDOQH�� RNUH�ODQ\FK� ND*GRUD]RZR� Z� RSDUFLX�R�RERZL�]XM�FH�SU]HSLV\�x ZVND]DQ\FK� Z� SODQLH� RFKURQ\� LVWQLHM�F\FK� L� ZQLRVNRZDQ\FK� REV]DUyZ� VSHFMDOQLH�FKURQLRQ\FK� �UH]HUZDWyZ��� RELHNWyZ� RFKURQ\� LQG\ZLGXDOQHM� �SRPQLNyZ� SU]\URG\��VWDQRZLVN� GRNXPHQWDF\MQ\FK�� X*\WNyZ� HNRORJLF]Q\FK�� ]HVSRáyZ� SU]\URGQLF]R�NUDMREUD]RZ\FK��� VWDQRZLVN� FKURQLRQ\FK� L� U]DGNLFK� JDWXQNyZ IORU\� L� IDXQ\� RUD]�]HVSRáyZ�L�RELHNWyZ�G]LHG]LFWZD�NXOWXURZHJR�x GRSXV]F]HQLD� PR*OLZR�FL� UHDOL]DFML� QD� WHUHQDFK� 3DUNX� L� MHJR� RWXOLQ\� W\ONR� WDNLFK�RELHNWyZ� SURGXNF\MQ\FK�� Z� W\P� SU]HP\VáRZ\FK�� NWyU\FK� G]LDáDOQR�ü� QLH� SRJRUV]\�VWDQX� �URGRZLVND� RUD]� ZDORUyZ� NUDMREUD]RZ\FK�� ]� SUHIHUHQFMDPL� GOD� RELHNWyZ�SU]HWZDU]DM�F\FK� VXURZFH� PLHMVFRZH� SU]\� ]DVWRVRZDQLX� UR]ZL�]D� WHFKQLF]Q\FK�L� WHFKQRORJLF]Q\FK� HOLPLQXM�F\FK� XFL�*OLZR�FL� GOD� �URGRZLVND� L� PLHV]ND�FyZ��]D�Z\M�WNLHP�SU]HWZyUVWZD�NRSDOLQ�PLQHUDOQ\FK��x XZDUXQNRZDQLD� UHDOL]DFML� QRZ\FK� VLHFL� ZRGRFL�JRZ\FK� SRZLQQR� E\ü� SRSU]HG]RQH�ZVND]DQLHP� ]DVDG� XW\OL]DFML� ]ZL
NV]RQHM� LOR�FL� �FLHNyZ� RUD]� IRUP\� LFK�IXQNFMRQRZDQLD�L�ELH*�FHM�NRQWUROL�x ]DSHZQLHQLD� SULRU\WHWyZ� UHDOL]DF\MQ\FK� GOD� ORNDOQ\FK� V\VWHPyZ� NDQDOL]DF\MQ\FK�L� RF]\V]F]DOQL� �FLHNyZ� Z� PLHMVFRZR�FLDFK� SRVLDGDM�F\FK� MX* VLHFL� ZRGRFL�JRZH��D�OH*�F\FK�Z�REV]DUDFK�JáyZQ\FK�=ELRUQLNyZ�:yG�3RG]LHPQ\FK��*=:3��L�WHUHQDFK�(UyGOLVNRZ\FK�U]HN�x RERZL�]NRZHJR� X]JDGQLDQLD� ]� '\UHNWRUHP� =DU]�GX� �ZL
WRNU]\VNLFK�L� 1DGQLG]LD�VNLFK� 3DUNyZ�.UDMREUD]RZ\FK� UHDOL]RZDQ\FK�Z� REV]DU]H� 3DUNX� L� MHJR�RWXOLQ\�� SURMHNWyZ� ZV]\VWNLFK� RELHNWyZ� NXEDWXURZ\FK�� XU]�G]H� LQIUDVWUXNWXU\�WHFKQLF]QHM�L�HNVSORDWDFML�NRSDOLQ�RUD]�RSUDFRZD� SODQLVW\F]Q\FK�x RJUDQLF]HQLD� OLNZLGDFML� LVWQLHM�F\FK� QD� WHUHQLH� JPLQ\� ]DGU]HZLH� L� ]DNU]HZLH��UyGSROQ\FK�L�SU]\ZRGQ\FK�x VSUHF\]RZDQLD� ]DVDG� SURZDG]HQLD� SUDF� PHOLRUDF\MQ\FK�� ]� HOLPLQDFM� G]LDáD�Z\á�F]QLH�RGZDGQLDM�F\FK�RUD]�ZSURZDG]HQLH�]DND]X�RVXV]DQLD� LVWQLHM�F\FK�PDá\FK�]ELRUQLNyZ�ZRGQ\FK�x RJUDQLF]HQLD� REVDG\� SRZ\*HM� ��� '-3 GOD� QRZRUHDOL]RZDQ\FK� IHUP� KRGRZODQ\FK�]�MHGQRF]HVQ\P�FDáNRZLW\P�Z\HOLPLQRZDQLHP�IHUP�EH]�FLyáRZ\FK�x Z\NOXF]HQLD�PR*OLZR�FL� UROQLF]HJR�Z\NRU]\VWDQLD� �FLHNyZ� L� JQRMRZLF\� QD� WHUHQDFK�SDUNyZ�NUDMREUD]RZ\FK�L�LFK�RWXOLQ�x Z\]QDF]HQLD� WHUHQyZ� SRG� UHDOL]DFM
 SDUNLQJyZ�� ]H� V]F]HJyOQ\P� XZ]JO
GQLHQLHP�PLHMVF�R�GX*\FK�ZDORUDFK�ZLGRNRZ\FK��RUD]�DWUDNF\MQ\FK�RELHNWDFK�]DE\WNRZ\FK�x RNUH�OHQLD� Z� VWXGLDFK� XZDUXQNRZD� L� NLHUXQNyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR�JPLQ� SULRU\WHWX� GOD� RSUDFRZDQLD� PLHMVFRZ\FK� SODQyZ� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�GOD�WHUHQyZ�JPLQ�REHMPXM�F\FK�REV]DU�3DUNyZ�L�LFK�RWXOLQ�
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x Z\]QDF]HQLD�� ]JRGQLH� ]� Z\PRJDPL� XVWDZ\� R� ODVDFK�� WHUHQyZ� SU]H]QDF]RQ\FK� GR�]DOHVLHQLD�� SU]\� MHGQRF]HVQ\P� XZ]JO
GQLHQLX� RFKURQ\� � ]ELRURZLVN� UR�OLQQR�FL�R� Z\ELWQ\FK� L� Z\VRNLFK� ZDORUDFK� JHRERWDQLF]Q\FK� �RNUH�ORQ\FK� Z� GRNXPHQWDFML�SODQX�RFKURQ\��x ZSURZDG]HQLD� GR� XVWDOH� SODQyZ� PLHMVFRZ\FK� ]DVDG� JRVSRGDUNL� OH�QHM� SU]\M
W\FK�Z SODQDFK XU]�G]HQLD� ODVyZ� ZUD]� ]� RNUH�OHQLHP� JUDQLF\� ODVyZ�� Z� W\P� ODVyZ�RFKURQQ\FK�x ZVND]DQLD� ]DVDG� L� VSRVREyZ� G]LDáD� RFKURQQ\FK� QD� WHUHQDFK� SRGOHJDM�F\FK� HUR]ML�ZRGQHM�JOHE�x VSUHF\]RZDQLD� XZDUXQNRZD��� ]DVDG� L� NLHUXQNyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR��]DSHZQLDM�FHJR�RFKURQ
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SXM� WX� UyZQLH*�� *\ZLHF� FHEXONRZ\� L� JUXF]RáRZDW\�� PDU]DQND�ZRQQD��NRS\WQLN��JDMRZLHF��QDUHF]QLFD�NUyWNRRVWQD��F]\�FLHF�OH�Q\�%LDáH�àXJL� ± �PLHMVFRZR�ü�:\P\VáyZ�� JPLQD�'DOHV]\FH��± UH]HUZDW� WRUIRZLVNRZ\��REM
W\�RFKURQ� F]
�FLRZ��� ]RVWDá� XWZRU]RQ\� Z� ����� U�� QD� SRZLHU]FKQL� ������� KD�� SRáR*RQ\� MHVW�X� SRGQy*D� 3DVPD� &LVRZVNLHJR�� :\VW
SXMH� WX� Z� SU]HZDG]H� UR�OLQQR�ü� WRUIRZLVNRZD�]� *XUDZLQ� EáRWQ��� PRGU]HZLF� ]Z\F]DMQ��� SUDZQLH� FKURQLRQ� URVLF]N� RNU�JáROLVWQ���2ERN�WRUIRZLVND�Z�REU
ELH�UH]HUZDWX�RFKURQLH�SRGOHJDM� REV]DU\�OH�QH�]�OLF]Q\PL�JDWXQNDPL�UR�OLQQR�FL� REM
WHM� RFKURQ� WM�� URVLF]ND� RNU�JáROLVWQD� L� GáXJROLVWQD�� OLF]QH� VWRUF]\NL�� WDM
*D�MHGQRVWURQQD��Z�WOLN�EáRWQ\��*yUDZLQD��ERUyZND EDJLHQQD��)DXQD�UHSUH]HQWRZDQD�MHVW�WX�SU]H]�P��LQ��ERFLDQD�F]DUQHJR�6XIUDJDQLHF�� �PLHMVFRZR�ü�1LHZDFKOyZ��JPLQD�0LHG]LDQD�*yUD��± UH]HUZDW�NUDMREUD]RZ\��REM
W\� RFKURQ� F]
�FLRZ��� ]RVWDá� XWZRU]RQ\�Z������ U��Z�FHOX� ]DFKRZDQLD� ODVX�PLHV]DQHJR�]� MRGá��� ]DMPXMH� SRZLHU]FKQL
 ������ KD�� :� SU]HZD*DM�FHM� F]
�FL� Z\VW
SXMH� WX� UR�OLQQR�ü�]HVSRáX�MHGOLQ\�Z\*\QQHM�L�SRG]HVSRáX�ERUX�PLHV]DQHJR�ZLOJRWQHJR�&LVyZ�� LP�� SURI�� =�� &]XEL�VNLHJR� � �PLHMVFRZR�ü� &LVyZ�� JPLQD� 'DOHV]\FH�� ± UH]HUZDW�OH�Q\��REM
W\�RFKURQ� F]
�FLRZ���]RVWDá�XWZRU]RQ\�Z������U��3RáR*RQ\�ZH�ZVFKRGQLHM�F]
�FL�3DVPD� &LVRZVNLHJR�� X� SRGQy*D� *yU\� :áRFK\�� 2EV]DU� WHQ� SRUDVWDM� VWDUH� GU]HZRVWDQ\�Z�ZLHNX�RN����������ODW��JáyZQLH�MRGáD��G�E�EH]V]\SXáNRZ\��EXN��VRVQD�L�JUDE��:\VW
SXMH�WX�ERJDWH� UXQR� OH�QH�P�� LQ� ]� ILRáNLHP� OH�Q\P�� JDMRZQLNLHP�� ]DZLOFHP�� G�EUyZN� UR]áRJRZ���MDVQRW� ELDá���ERUyZN� F]HUQLF���QDUHF]QLF� VDPF]��
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0LOHFKRZ\� � �PLHMVFRZR�ü� %ROPLQ�� JPLQD� &K
FLQ\�� ± UH]HUZDW� OH�Q\�� REM
W\� RFKURQ�F]
�FLRZ��� ]RVWDá� XWZRU]RQ\� Z� ����� U��� R� SRZLHU]FKQL� ������� KD�� 5H]HUZDW� REHMPXMH�V]F]\WRZ� F]
�ü� PDV\ZX� *yU\�0LOHFKRZVNLHM�� =QDMGXMH� VL
 WX� MDVNLQLD� 3LHNáR�� 2EV]DU� WHQ�SRUDVWDM� VLHGOLVND� OH�QH�� ODV� Z\*\QQ\� PLHV]DQ\�� EyU� PLHV]DQ\� Z\*\QQ\�� EyU� �ZLH*\� L� ODV�Z\*\QQ\�]�GRPLQXM�F\PL�GU]HZDPL��VRVQ���G
EHP��JUDEHP�]�XG]LDáHP�RVLNL��NORQX��MDZRUX��OLS\� L� EXND�� 'R� UR�OLQ� SUDZQLH� FKURQLRQ\FK� ]DOLF]RQR�� ZLVLHQN
 NDUáRZDW��� ZDZU]\QHN�ZLOF]Há\NR�� ]DZLOFD� ZLHONRNZLDWRZHJR�� OLOL
 ]áRWRJáyZ�� EOXV]F]D� SRVSROLWHJR�� PDU]DQN
ZRQQ� L�NRQZDOL
 PDMRZ��.DPLH� 0LFKQLRZVNL�� �PLHMVFRZR�ü 0LFKQLyZ��JPLQD�%RG]HQW\Q��± UH]HUZDW�OH�Q\��REM
W\�RFKURQ� F]
�FLRZ��� ]RVWDá� XWZRU]RQ\�Z������ U��� R�SRZLHU]FKQL������KD�Z�FHOX� ]DFKRZDQLD�ZLHORJDWXQNRZ\FK� ]ELRURZLVN� OH�Q\FK� RUD]� Z\FKRGQL� SLDVNRZFyZ� GROQRGHZR�VNLFK�]� FLHNDZ� UR�OLQQR�FL���2EV]DU� WHQ�SRUDVWDM� VLHGOLVND� OH�QH�R�FHFKDFK� ODVX�SXV]F]D�VNLHJR��GRPLQXMH�WX�MRGáD�]�GRPLHV]N� VRVQ\�L�EXND��EU]R]\�L�RVLNL��:�SRV]\FLX�Z\VW
SXMH�OHV]F]\QD���ZLHUN��MDU]
ELQD��EH]�NRUDORZ\�L�WU]PLHOLQD��5XQD�OH�QH�UHSUH]HQWRZDQH�MHVW�SU]H]��NRVPDWND�RZáRVLRQD�� MDVWU]
ELHF� NRVPDF]HN�� JDMRZLHF� *yáW\�� PDMRZQLN� GZXOLVWQ\�� RUD]� SDSURFLH�WM���ZLHWOLFD�VDPLF]D��QDUHF]QLFD�VDPF]D�L�NUyWNRRVWQD�:\NXV� � �PLHMVFRZR�ü� :\NXV�� JPLQD� %RG]HQW\Q� L� :�FKRFN� ± OH*�F\� SR]D� JUDQLFDPL�SRZLDWX�� ± UH]HUZDW� OH�Q\�� REM
W\� RFKURQ� F]
�FLRZ��� ]RVWDá� XWZRU]RQ\� Z� ���� U���R�SRZLHU]FKQL�������KD��REHMPXMH�IUDJPHQW�U]HNL�àXELDQNL� L� MHM�GRSá\ZX�ZUD]�]�SyáQRFQ\P�]ERF]HP� Z]QLHVLHQLD� :\NXV�� 5H]HUZDW� SRUDVWDM� ODV\� L� ERU\� PLHV]DQH� R� FHFKDFK� ODVX�QDWXUDOQHJR�]�XG]LDáHP��VRVQ\�� MRGá\��ZLHUND��JDUEX��G
EX�EH]V]\SXáNRZHJR��EU]R]\��ROV]\�L�RVLNL��:\VW
SXM� WX�UR�OLQ\�SUDZQLH�FKURQLRQH�P��LQ��ZDZU]\QHN�ZLOF]Há\NR��ZLGáDN�*yUD� 'REU]HV]RZVND � �PLHMVFRZR�ü� 'REU]HV]yZ�� JPLQD� àRSXV]QR�� ± UH]HUZDW� OH�Q\��REM
W\� RFKURQ� F]
�FLRZ��� R� SRZLHU]FKQL� ������ KD�� ]RVWDá� XWZRU]RQ\� Z� ����� U��� Z� FHOX�]DFKRZDQLD� QDWXUDOQ\FK� HOHPHQWyZ� SU]\URGQLF]\FK�� Z\FKRGQL� SLDVNRZFyZ�� ZDORUyZ�NUDMREUD]RZ\FK��]ELRURZLVN�FLHNDZHM�UR�OLQQR�FL��5H]HUZDW�SRUDVWDM� ODV\�]�SU]HZDJ� MRGá\��EU]R]\�L�JUDEX�%DUDQLD�*yUD � �PLHMVFRZR�ü�2EO
JRUHN��JPLQD�6WUDZF]\Q��± UH]HUZDW�OH�Q\��REM
W\�RFKURQ�F]
�FLRZ���R�SRZLHU]FKQL�������KD��]RVWDá�XWZRU]RQ\�Z������U��1D�REV]DU]H�W\P�Z\VW
SXMH�ZLHOH� JDWXQNyZ� UR�OLQ� QDF]\QLRZ\FK�� REM
W\FK� RFKURQ� SUDZQ��� P�� LQ��� ZDZU]\QHN�ZLOF]Há\NR�� EDUZLQHN� SRVSROLW\�� EOXV]F]�� 6SR�UyG� U]DGNLFK� JDWXQNyZ� Z\VW
SXMH�� MDZRU��QDUHF]QLFD�V]HURNROLVWQD��ZLHU]ERZQLFD�JyUVND��NRNRU\F]ND�RNyáNRZD�*yUD� 6LHUDGRZVND � �PLHMVFRZR�ü� 6LHNLHUQR�� JPLQD� %RG]HQW\Q�� ± UH]HUZDW� OH�Q\�� REM
W\�RFKURQ� F]
�FLRZ���R�SRZLHU]FKQL��������KD��]RVWDá�XWZRU]RQ\�Z������U��Z�FHOX�]DFKRZDQLD�QDWXUDOQ\FK� ]ELRURZLVN� R� FKDUDNWHU]H� UR�OLQQR�FL� JyUVNLHM� L� ODVX� SXV]F]D�VNLHJR�� 5H]HUZDW�REHMPXMH� SyáQRFQH� ]ERF]H� Z]QLHVLHQLD� *yUD� 6LHUDGRZVND�� :\VW
SXM� WX� VLHGOLVND� ERUX�MRGáRZHJR��EXF]\Q\�NDUSDFNLHM��ERUX�PLHV]DQHJR�RUD]�á
JX��1D�REV]DU]H�W\P�Z\VW
SXMH�ZLHOH�JDWXQNyZ�UR�OLQ��REM
W\FK�RFKURQ� SUDZQ���P�� LQ��SDSURFLH�± SDSURWQLN�NROF]\VW\��]DQRNFLFD�VNDOQD� L� ]LHORQD�� ZLGáDNL� ± ZURQLHF� MDáRZFRZDW\� L� JR(G]LVW\��� VWRUF]\NL� ± NUXV]F]\N�V]HURNROLVWQ\�� EXáDZLN� PLHF]ROLVWQ\�� OLVWHUD� MDMRZDWD�� JQLH(QLN� OH�Q\�� D� WDN*H� SHáQLN�HXURSHMVNL�� ]GURMyZND� UXWHZNRZDWD�� ]DZLOHF� ZLHONRNZLDWRZ\�� MDVNLHU� NDV]XEVNL�� *\ZLHF�G]LHZL
FLROLVWQ\�� SDU]\GáR� OH�QH�� ZDZU]\QHN� ZLOF]Há\NR�� EOXV]F]� SRVSROLW\�� SLHUZLRVQND�Z\QLRVáD�6áRSLHF� � �PLHMVFRZR�ü� 6áRSLHF�� JPLQD 'DOHV]\FH�� ± UH]HUZDW� OH�Q\�� REM
W\� RFKURQ�F]
�FLRZ���R�SRZLHU]FKQL������KD��]RVWDá�XWZRU]RQ\�Z������U��Z�FHOX�]DFKRZDQLD�QDWXUDOQ\FK�]ELRURZLVN�R�FKDUDNWHU]H�UR�OLQQR�FL�Z\VW
SXM�FHM�QD�WHUHQDFK�WRUIRZLVNRZ\FK�1D� SU]HZD*DM�FHM� F]
�FL� WRUIRZLVND� Z\VW
SXMH� ]HVSyá� ZHáQLDQNL� L� WRUIRZFD� ]� WXU]\F�G]LyENRZDW���'R� EDUG]R� U]DGNLFK� UR�OLQ� QDF]\QLRZ\FK� UR]SR]QDQ\FK�QD� WRUIRZLVNX�QDOH*���PRGU]HZQLFD� ]Z\F]DMQD�� EU]R]D� RPV]RQD�� EDJQR� ]Z\F]DMQH�� *XUDZLQD� EáRWQD�� URVLF]ND�
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GáXJROLVWQD�� EREUHN� WUyMOLVWNRZ\�� VWRUF]\N� V]HURNROLVWQ\�� SRQDG� WR� ZLHOH� JDWXQNyZ�UHOLNWRZ\FK�± DUNW\F]QR�ERUHDOQH�PFK\�RUD]�JODFMDOQH�ZLHU]E\�
5H]HUZDW\� SU]\URG\� QLHR*\ZLRQHM QD� WHUHQLH� SRZLDWX� NLHOHFNLHJR�� WR� REV]DU\� REHMPXM�FH�RGNU\ZNL�JHRORJLF]QH��PLHMVFD�Z\VW
SRZDQLD�]MDZLVN�NUDVRZ\FK��SURILOH�JOHERZH��SU]\NáDG\�HUR]ML���ODG\�GDZQHJR�NRSDOQLFWZD��1D�W\P�WHUHQLH�Z\VW
SXM���*yUD� =HOHMRZD� � �PLHMVFRZR�ü� =HOHMRZD�� JPLQD� &K
FLQ\��� ]DMPXMH� SRZLHU]FKQL
 ��� KD��XWZRU]RQ\� ]RVWDá� Z� ����� U�� Z� FHOX� ]DFKRZDQLD� IRUP� VNDOQ\FK�� E
G�F\FK� SU]\NáDGHP�ZLHWU]HQLD�NUDVRZHJR��5H]HUZDW�REHMPXMH�ZL
NV]� F]
�ü�Z]QLHVLHQLD��NWyUHJR�]ERF]H�SRUDVWD�ODV�]�GRPLQDFM� VRVQ\��]D� SR�VWURQLH�SRáXGQLRZHM�NU]HZ\�± WDUQLQD��EHUEHU\V��MDáRZLHF��Uy*D�L� QLVND� VRVQD�� 2EM
WD� RFKURQ� SUDZQ� MHVW� ZLVLHQND� VWHSRZD� RUD]� PXUDZ\� ]� ZLHORPD�JDWXQNDPL�NVHURWHUPLF]Q\PL� L�QDVNDOQ\PL�� WM��� URMQLN�SRVSROLW\�� UR]FKRGQLN�RVWU\��]DQRNFLFD�VNDOQD��]DZLOHF�ZLHONRNZLDWRZ\�*yUD�0LHG]LDQND�� �PLHMVFRZR�ü�0LHG]LDQND��JPLQD�&K
FLQ\���]DMPXMH�SRZLHU]FKQL
 ���KD��XWZRU]RQ\�]RVWDá�Z������U��Z�FHOX�]DFKRZDQLD�ZDORUyZ�NUDMREUD]RZ\FK�3DVPD�&K
FL�VNLHJR�RUD]�]DFKRZDQLD��ODGyZ�GDZQ\FK�UREyW�JyUQLF]\FK��:]JyU]H�SRUDVWD�SU]HZD*QLH�UR�OLQQR�ü�]LHOQD��D�REM
W\�RFKURQ� SUDZQ� QD�W\P�WHUHQLH�MHVW�]DZLOHF�ZLHONRNZLDWRZ\�L�VDVDQND�*yUD� )DNRZD� � �PLHMVFRZR�ü� 6]HZFH�� JPLQD� 6LWNyZND�1RZLQ\��� ]DMPXMH� SRZLHU]FKQL
������KD��XWZRU]RQ\�]RVWDá�Z������U��2EHMPXMH�F]
�FLRZ� RFKURQ� SUDZQ� SRZLHU]FKQLRZH�L�SRG]LHPQH� SR]RVWDáR�FL� JyUQLFWZD� NUXV]FRZHJR� UXG� RáRZLX��1D� W\P� WHUHQLH�Z�UyG� XUZLVN��]DáRPyZ� L� EORNyZ� VNDOQ\FK� Z\VW
SXMH� UR�OLQQR�ü� SUDZQLH� FKURQLRQD� WM��� OLOLD� ]áRWRJáyZ��SRGNRODQ�ELDá\��NRQZDOLD�PDMRZD��RUOLN�SRVSROLW\��ZDZU]\QHN�ZLOF]Há\NR�-DVNLQLD� 5DM� � �PLHMVFRZR�ü� 'REU]�F]ND�� JPLQD� &K
FLQ\��� ]DMPXMH� SRZLHU]FKQL
 ���� KD��XWZRU]RQ\� ]RVWDá� Z� ����� U�� Z� FHOX� ]DFKRZDQLD�PDORZQLF]HM� MDVNLQL� NUDVRZHM� ]� XQLNDWRZ�V]DW� QDFLHNRZ� RUD]� QDPXOLVND� ]� FHQQ\PL� ]DE\WNDPL� DUFKHRORJLF]Q\PL��2EV]DU� UH]HUZDWX�SRUDVWD� ODV�� Z� NWyU\P�Z\VW
SXMH� UR�OLQQR�ü� SUDZQLH� FKURQLRQD� WM��� OLOLD� ]áRWRJáyZ�� VDVDQND�á�NRZD��EOXV]F]�SRVSROLW\��ZDZU]\QHN�ZLOF]Há\NR��ZLGáDN�MDáRZFRZDW\�*yUD� 5]HSND� � �PLHMVFRZR�ü� &K
FLQ\�� JPLQD� &K
FLQ\��� ]DMPXMH� SRZLHU]FKQL
 ���� KD��XWZRU]RQ\�]RVWDá�Z����� U���REHMPXMH�F]
�FLRZ� RFKURQ� SUDZQ� Z\FKRGQLH�VNDá�GHZR�VNLFK�RUD]� SR]RVWDáR�FL� JyUQLFWZD� NUXV]FRZHJR�� 1D� WHUHQLH� UH]HUZDWX� Z\VW
SXM� ]ELRURZLVND�UR�OLQQR�FL� NVHURWHUPLF]QHM� �REHFQLH� VLOQLH� ]QLV]F]RQHM��� ]� SUDZQLH� FKURQLRQ\P�G]LHZL
üVLáHP�%DUF]D�� �PLHMVFRZR�ü�%DUF]D��JPLQD�=DJQD�VN���]DMPXMH�SRZLHU]FKQL
 ����� KD��XWZRU]RQ\�]RVWDá� Z� ����� U��� REHMPXMH� F]
�FLRZ� RFKURQ� SUDZQ� Z\FKRGQLH� VNDá� GROQRGHZR�VNLFK��2EV]DU� UH]HUZDWX� SRUDVWD� ODV� ]� GRPLQDFM� VRVQ\� ZUD]� ]� MRGá��� U]DG]LHM� EU]R]��� G
EHP��PRGU]HZLHP�L�EXNLHP�.U
JL� .DPLHQQH� � �PLHMVFRZR�ü� 7XPOLQ�� JPLQD� 0LHG]LDQD� *yUD��� ]DMPXMH� SRZLHU]FKQL
����� KD�� XWZRU]RQ\� ]RVWDá� Z� ���� U��� REHMPXMH� F]
�FLRZ� RFKURQ� SUDZQ� Z\FKRGQLH�GROQRWULDVRZ\FK�SLDVNRZFyZ�WXPOL�VNLFK��:�Zy]�Z�6NDáDFK� � �PLHMVFRZR�ü�6NDá\��&]DM
FLFH��JPLQD�1RZD�6áXSLD� L�QLH�QDOH*�FD�GR�SRZLDWX� JPLQD� :D�QLyZ��� ]DMPXMH� SRZLHU]FKQL
 ���� KD�� XWZRU]RQ\� ]RVWDá� Z� ���� U���REHMPXMH F]
�FLRZ� RFKURQ� SUDZQ� Z\FKRGQLH�GRORPLWyZ��URGNRZRGHZR�VNLFK�]DOHJDM�FH�Z�Já
ERNLP�Z�ZR]LH���FLDQ\�Z�ZR]X�SRUDVWD�QDWXUDOQD�UR�OLQQR�ü�NVHURWHUPLF]QD�L�QDVNDOQD�]� FLHNDZ\PL� JDWXQNDPL� UR�OLQ� U]DGNLFK� L� SUDZQLH� FKURQLRQ\FK� WM��� F]\�FLHF� V]RUVWNL��]DQRNFLFD�PXURZD��NRVWU]HZD�EODGD��FLHPL
*QLN�SRVSROLW\��F]RVQHN�VNDOQ\��URMQLN�SRVSROLW\��SDM
F]QLFD�JDá
]LVWD��RPDQ�V]RUVWNL�L�ZLHOH�LQQ\FK��:�W\P�]HVSROH�PXUDZ�L�]DUR�OL�Z\VW
SXM�OLF]QH�JDWXQNL�EH]NU
JRZFyZ�± SDM�NL��RZDG\���OLPDNL�0RF]\GáR� � �PLHMVFRZR�ü� -DZRU]QLD�=DJyU]H�� JPLQD� 3LHNRV]yZ��� ]DMPXMH� SRZLHU]FKQL
����� KD�� XWZRU]RQ\� ]RVWDá� Z� ���� U��� REHMPXMH� F]
�FLRZ� RFKURQ� SUDZQ� Z\FKRGQLH�L� RGVáRQL
FLD� VNDá� GHZR�VNLFK�� SHUPVNLFK� L� WULDVRZ\FK� RUD]� SR]RVWDáR�FL� SR� GDZQ\P�



��

JyUQLFWZLH� NUXV]FRZ\P�� 1D� WHUHQLH� UH]HUZDWX� Z\VW
SXM� ]ELRURZLVND� UR�OLQQR�FL�NVHURWHUPLF]QHM� ZDSLHQQROXEQHM�� ]� SUDZQLH� FKURQLRQ\P� ]DZLOFHP� ZLHONRNZLDWRZ\P�L�VDVDQN� á�NRZ��3HU]RZD�*yUD�� �PLHMVFRZR�ü�+XFLVNR��JPLQD�6WUDZF]\Q���]DMPXMH�SRZLHU]FKQL
 ������KD��XWZRU]RQ\� ]RVWDá� Z� ����� U��� REHMPXMH� F]
�FLRZ� RFKURQ� SUDZQ� Z\FKRGQLH� L� RGVáRQL
FLD�VNDOQH� SLDVNRZFD� WULDVRZHJR�� 3DUWL
 V]F]\WRZ� UH]HUZDWX� SRUDVWD� ODV� MRGáRZR�EXNRZ\�]� GRPLHV]N� MDZRUX�� JUDEX�� G
EX� L� VRVQ\�� :\VW
SXM� WX� ]ELRURZLVND� ]� JDWXQNDPL� UR�OLQ�U]DGNLFK� L� SUDZQLH� FKURQLRQ\FK� P�� LQ��� �QLH*\F]ND� SU]HEL�QLHJ�� OLOLD� ]áRWRJáyZ�� SDSURWND�]Z\F]DMQD��NRQZDOLD�PDMRZD��PDU]DQND�ZRQQD�&KHOHVLRZD� -DPD� � �PLHMVFRZR�ü� -DZRU]QLD�� JPLQD� 3LHNRV]yZ��� ]DMPXMH� SRZLHU]FKQL
����� KD��XWZRU]RQ\�]RVWDá�Z������U���REHMPXMH�F]
�FLRZ� RFKURQ� SUDZQ� XQLNDWRZ\�]HVSyá�IRUP� NUDVRZ\FK� SRG]LHPQ\FK� L� SRZLHU]FKQLRZ\FK�� :� MHJR� VNáDG� ZFKRG]L� QDMGáX*V]D�Z�3ROVFH��SR]D�REV]DUHP�7DWU��MDVNLQLD�R�QD]ZLH�Ä&KHOHVLRZD�-DPD´��-DVNLQLD�WD�MHVW�MHGQ\P�]�QDMZL
NV]\FK�Z�NUDMX�VWDQRZLVN�Z\VW
SRZDQLD�QLHWRSHU]\�*yUD� -HOHQLRZVND� � �PLHMVFRZR�ü� -HOHQLyZ�� JPLQD� 1RZD� 6áXSLD��� ]DMPXMH� SRZLHU]FKQL
������ KD�� XWZRU]RQ\� ]RVWDá� Z� ����� U��� REHMPXMH� F]
�FLRZ� RFKURQ� SUDZQ� Z\FKRGQLH�L�RGVáRQL
FLD�JyUQRNDPEU\MVNLFK�SLDVNRZFyZ�NZDUF\WRZ\FK�
7DEHOD���� /LF]ED�RELHNWyZ�FKURQLRQ\FK�Z�SRZLHFLH�NLHOHFNLP�ZJ�HZLGHQFML�:RMHZyG]NLHJR�.RQVHUZDWRUD�3U]\URG\�
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%UDN�V\VWHPRZ\FK�UR]ZL�]D� Z�JRVSRGDUFH��FLHNRZHM��JRVSRGDUFH�RGSDGDPL�%UDN�ZVND]D� GOD�UR]ZRMX�EXGRZQLFWZD�OHWQLVNRZHJR�L�MHJR�VáDED�HVWHW\ND�
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:DSLHQLH�L�PDUJOH�GOD�SU]HP\VáX�FHPHQWRZHJR
.DPLHQLH�GURJRZH�L�EXGRZODQH�� SLDVNRZFH�

.DPLHQLH�GURJRZH�L�EXGRZODQH�± ZDSLHQLH
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� � � � � � � � �:$3,(1,(�,�0$5*/(�'/$ 35=(0��:$3,(11,&=(*2� &+	&,1<�:2/,&$ &K
FLQ\ ZDSLHQLH &� ������� RWXOLQD�&K�.�3. HNVSORDWRZDQH� '58*1,$�5=�'2:$ 3LHU]FKQLFD ZDSLHQLH %�&� ����� &K�6]�2&K. HNVSORDWRZDQH� *1,(''=,6.$�*Ï5$�0$û.2:$ àRSXV]QR ZDSLHQLH�L�JH]\ &� ����� .�à2&K. HNVSORDWRZDQH� 2675Ï:.$��=:$à� 3LHNRV]yZ ZDSLHQLH��NDPLH�ZDSLHQQ\ &� ����� RWXOLQD�&K�.3. HNVSORDWRZDQH� 2675Ï:.$���������2à2:,$1.$ 3LHNRV]yZ ZDSLHQLH % ������� RWXOLQD�&K�.�3. HNVSORDWRZDQH� 75=86.$:,&$ 6LWNyZND�1RZLQ\ ZDSLHQLH %�&� ������� F]
�ü�]áR*D�Z�RWXOLQLH�����������������������������������&K�.�3. HNVSORDWRZDQH
� :,(5=%,(�, 3LHU]FKQLFD ZDSLHQLH &�
 ��� &K�6]�2&K. HNVSORDWRZDQH:$3,(1,(�,�0$5*/(�'/$ 35=(0��&(0(172:(*2� &(/,1< &KPLHOQLN ZDSLHQLH�L�PDUJOH &����&�MDN��Z�NDW��% ������ F]
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�FLRZR��������������������������Z�&K�6]2&K.� HNVSORDWRZDQH.$0,(1,(�'52*2:(�,�%8'2:/$1�± 3,$6.2:&(�� 62612:,&$ =DJQD�VN SLDVNRZFH &��
 ��� RWXOLQD�6�23. HNVSORDWRZDQH�� 780/,1�*5Ï' 0LHG]LDQD�*yUD SLDVNRZFH &� ��� RWXOLQD�6�23.��UH]HUZDW��.U
JL�.DPLHQQH� HNVSORDWRZDQH
�� :,�1,Ï:.$ 0DVáyZ SLDVNRZFH�NZDUF\WRZH $�%�&� ������ 32&K. HNVSORDWRZDQH�� =$-�&=.Ï: 3LHNRV]yZ SLDVNRZFH &� ��� &K�.3. HNVSORDWRZDQH.$0,(1,(�'52*2:(�,�%8'2:/$1�± :$3,(1,(�� %2/(&+2:,&( 6LWNyZND�1RZLQ\ ZDSLHQLH %�&� ����� RWXOLQD�&K�.3. HNVSORDWRZDQH�� *Ï5.,�6=&=8.2:6.,( 3LHNRV]yZ ZDSLHQLH %�&� ����� &K�.3. HNVSORDWRZDQH�� -$':,&$ 6LWNyZND�1RZLQ\ ZDSLHQLH�GRORPL�W\F]QH��GRORPLW\ %�&� ������ F]
�FLRZR�RWXOLQD�&K�.3. HNVSORDWRZDQH�� -Ï=().$ *yUQR ZDSLHQLHL�GRORPLW\ %�&� ������ RWXOLQD�&�23. HNVSORDWRZDQH
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� � � � � � � � ��� .26720à27< 0LHG]LDQD�*yUD ZDSLHQLH % ����� RWXOLQD�6�23. HNVSORDWRZDQH�� /$6.2:$�*Ï5$ 0LHG]LDQD�*yUD GRORPLW\ % ����� RWXOLQD�6�23. HNVSORDWRZDQH�� 025$:,&$�,,, 0RUDZLFD ZDSLHQLH %�&� ������� SR]D�REV]DUDPL�FKURQLRQ\PL HNVSORDWRZDQH�� 37$6=1,. &KPLHOQLN ZDSLHQLH�L�PDUJOH &��&�MDN��Z�% ������ F]
�FLRZR�&K�6]2&K. HNVSORDWRZDQH�� 5$'.2:,&(�32':2/( 0RUDZLFD GRORPLW\ %�&� ������ SR]D�REV]DUDPL�FKURQLRQ\PL HNVSORDWRZDQH�� :,11$ àDJyZ GRORPLW\ &� ������ -�62&K. HNVSORDWRZDQH�� :2/$�025$:,&.$ 0RUDZLFD ZDSLHQLH &��% ����� &K�6]2&K. HNVSORDWRZDQH.586=<:2�1$785$/1(�� %	&=.Ï: *yUQR SLDVNL &� ��� SR]D�REV]DUDPL�FKURQLRQ\PL HNVSORDWRZDQH�� %	&=.Ï:�,, *yUQR SLDVNL &� ��� 32&K. HNVSORDWRZDQH�� %5=(=,1< 0RUDZLFD SLDVNL &�
 ��� SR]D�REV]DUDPL�FKURQLRQ\PL HNVSORDWRZDQH�� %5=(=,1<�,, 0RUDZLFD SLDVNL &� ����� SR]D�REV]DUDPL�FKURQLRQ\PL HNVSORDWRZDQH�� 0267<�, &K
FLQ\ SLDVNL &� ����� &K�.3. HNVSORDWRZDQH�� 35=(à20�=$%252:,&( 0QLyZ SLDVNL &� ��� .�à2&K. HNVSORDWRZDQH�� 68.Ï: 'DOHV]\FH SLDVNL &� ����� 32&K. HNVSORDWRZDQH�� 68/,6=Ï: &KPLHOQLN SLDVNL &�
 ��� &K�6]2&K. HNVSORDWRZDQH�� =$%252:,&( 0QLyZ SLDVNL &� ����� .�à2&K. HNVSORDWRZDQH6852:&(�,/$67(�&(5$0,.,�%8'2:/$1(-�� 3$à	*, 0QLyZ Lá\��LáRZFH��PXáRZFH &��&� ����� .�à2&K.��������������������RWXOLQD�6�23. HNVSORDWRZDQH
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W\P�RFKURQ� �URGRZLVND�SU]\URGQLF]HJR
$NWXDOQ\�VWDQ�]DJRVSRGDURZDQLD 8ZDJL

� � � � � � � � �:$3,(1,(�,�0$5*/(�'/$ 35=(0��:$3,(11,&=(*2� *1,(''=,6.$�*Ï5$�32''$�6.$ àRSXV]QR ZDSLHQLH &�
 ����� .�à2&K. QLH�HNVSORDWRZDQH� *2''=,(& 0RUDZLFD ZDSLHQLH %�&��&� ������� F]
�ü�]áR*D�Z�&K�6]�2&K. QLH�HNVSORDWRZDQH� *Ï5.,�62:,( &K
FLQ\ ZDSLHQLH &��&� ���� &K�.�3. QLH�HNVSORDWRZDQH� -$1Ï: 3LHNRV]yZ��.LHOFH ZDSLHQLH &� ������ SR]D�REV]DUDPL�FKURQLRQHJR�NUDMREUD]X HNVSORDWDFMD�]DQLHFKDQD� .$&=<1�%25.Ï: 'DOHV]\FH��0RUDZLFD ZDSLHQLH &� ������� 3�2&K. QLH�HNVSORDWRZDQH� .6,	6.$�*Ï5$ &K
FLQ\ ZDSLHQLH &�
 ��� RWXOLQD�&K�.3. HNVSORDWDFMD�]DQLHFKDQD� /,3$ 6RENyZ��0RUDZLFD ZDSLHQLH &��&� ������� &K�6]�2&K. QLH�HNVSORDWRZDQH� à$*Ï: àDJyZ ZDSLHQLH &��&� ������� RWXOLQD�&�2�3. QLH�HNVSORDWRZDQH� à$*Ï:�:$3,(11,. àDJyZ ZDSLHQLH &� ��� RWXOLQD�&�2�3. QLH�HNVSORDWRZDQH�� 0,('=,$1.$ 3LHNRV]yZ ZDSLHQLH % SR]DELODQVRZH UH]HUZDW��*yUD�0LHG]LDQND�&K�.3. HNVSORDWDFMD�]DQLHFKDQD�� 02&=<'à2 3LHNRV]yZ ZDSLHQLH %�&��&� �� ��� &K�.�3.��UH]HUZDW�SU]\URG\��0RF]\GáR� QLH�HNVSORDWRZDQH�� GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ 2%,&(�'	%6.$�:2/$ 0RUDZLFD ZDSLHQLH &�
 ��� &K�6]�2&K. QLH�HNVSORDWRZDQH�� 6,('/&( &K
FLQ\ ZDSLHQLH &�
 ����� RWXOLQD�&K�.�3. QLH�HNVSORDWRZDQH�� 72.$51,$�� 6,(53&( &K
FLQ\ ZDSLHQLH &�
 ����� &K�.�3. HNVSORDWDFMD�]DQLHFKDQD:$3,(1,(�,�0$5*/(�'/$ 35=(0��&(0(172:(*2�� '	%6.$�:2/$ 0RUDZLFD ZDSLHQLH %�&� ������ SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� 1,'$�/852:,=1$ 0RUDZLFD ZDSLHQLH�PDUJOLVWH��JOLQ\ %�&� ������� SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� 68&+2:2/$��.$0,(11$�*Ï5$ &KPLHOQLN ZDSLHQLH &����&� ������� F]
�FLRZR�Z�&K�6]2&K.� QLH�HNVSORDWRZDQH.$0,(1,(�'52*2:(�,�%8'2:/$1�± 3,$6.2:&(�� &,262:$�*Ï5$ 0LHG]LDQD�*yUD SLDVNRZFH &��
 ��� RWXOLQD�6�23.��SRPQLN�SU]\U��QLHR*� HNVSORDWDFMD�]DQLHFKDQD
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� � � � � � � � ��� '8)$�6.$à$�:$à�0$à$&(172:6., %LHOLQ\��àDJyZ SLDVNRZFH�NZDUF\WRZH &� ������ RWXOLQD��31��&�23. QLH�HNVSORDWRZDQH GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ *Ï5$�6.$à$ %LHOLQ\ SLDVNRZFH�NZDUF\WRZH &��&� ����� RWXOLQD��31 QLH�HNVSORDWRZDQH�� .23$1,1< 3LHNRV]yZ SLDVNRZFH &� ��� &K�.3. QLH�HNVSORDWRZDQH�� 72.$51,$ &K
FLQ\ NU]HPLHQLH &��
 � &K�.�3. QLH�HNVSORDWRZDQH�� :2-7.2:$�*Ï5$�, %LHOLQ\ SLDVNRZFH�NZDUF\WRZH &��&� ����� RWXOLQD��31 QLH�HNVSORDWRZDQH�� :2-7.2:$�*Ï5$�,, %LHOLQ\ NZDUF\W\ &��&� ����� RWXOLQD��31 QLH�HNVSORDWRZDQH�� :<.,(� 0LHG]LDQD�*yUD SLDVNRZFH &��
 ��� RWXOLQD�6�23. HNVSORDWDFMD�]DQLHFKDQD.$0,(1,(�'52*2:(�,�%8'2:/$1�± :$3,(1,(�� %(5%(5<6Ï:.$ 6LWNyZND�1RZLQ\ ]OHSLH�FH &� ������ RWXOLQD�&K�.3. QLH�HNVSORDWRZDQH�� %5=(=,1< 0RUDZLFD GRORPLW\ &��% ������ SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� &=(5:21$�*Ï5$ 3LHU]FKQLFD GRORPLW\ % ������ &K�6]2&K. QLH�HNVSORDWRZDQH�� '	%6.$�:2/$ 0RUDZLFD ZDSLHQLH %�&� ������ SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� '<%.2:$�*Ï5$ àRSXV]QR ZDSLHQLH &�MDN��Z�% ��� .�à2&K. HNVSORDWDFMD�]DQLHFKDQD GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ *80,(1,&(�, 3LHU]FKQLFD ZDSLHQLH &��
 ����� &K�6]2&K. HNVSORDWDFMD�]DQLHFKDQD�� *80,(1,&(�,, 3LHU]FKQLFD ZDSLHQLH &��MDN��Z�% ����� &K�6]2&K. HNVSORDWDFMD�]DQLHFKDQD�� .20251,.,�60<., àDJyZ ZDSLHQLH��������������L�GRORPLW\ &� ������ -�62&K. QLH�HNVSORDWRZDQH�� .25=(&.2 &K
FLQ\ GRORPLW\��NDOF\W %�&� ������ &K�.3.��UH]HUZDW�*yUD�5]HSND� HNVSORDWDFMD�]DQLHFKDQD�� .2:$/$62%.Ï: 6LWNyZND�1RZLQ\ ZDSLHQLH &��
 ����� SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� .5=(08&+$ 0LHG]LDQD�*yUD ZDSLHQLH % SR]DELODQVRZH RWXOLQD�6�23. HNVSORDWDFMD�]DQLHFKDQD�� à$%	'=,Ï: 0RUDZLFD ZDSLHQLH %�&��&�� ����� SR]D�REV]DUDPL�FKURQLRQ\PL HNVSORDWDFMD�]DQLHFKDQD�� à$*Ï:�� 3,275Ï: àDJyZ ZDSLHQLH &� ����� RWXOLQD�&�23. QLH�HNVSORDWRZDQH�� à$*Ï:�,,, àDJyZ ZDSLHQLH %�&� ����� RWXOLQD�&�23. QLH�HNVSORDWRZDQH



��

/�S� 1D]ZD�]áR*D *PLQD 5RG]DM�NRSDOLQ\ .DWHJRULD�UR]SR]QDQLD $NWXDOQ\�VWDQ�]DVREyZZJ�ELODQVX�]DVREyZ�NRSDOLQ�L�ZyG�SRG]LHPQ\FK�QD�G]LH������������U��>W\V��WRQ@
/RNDOL]DFMD�QD�REV]DU]H�REM
W\P�RFKURQ� �URGRZLVND�SU]\URGQLF]HJR
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� � � � � � � � ��� à8.2:$ 0RUDZLFD��&K
FLQ\ ZDSLHQLH &� ������ SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� 02*,à., 0LHG]LDQD�*yUD ZDSLHQLH &� ����� 32&K. HNVSORDWDFMD�]DQLHFKDQD�� 26,1< 3LHU]FKQLFD ZDSLHQLHL�GRORPLW\ &� ����� &K�6]2&K. QLH�HNVSORDWRZDQH�� 26,1<�, 3LHU]FKQLFD ZDSLHQLHL�GRORPLW\ &� ����� &K�6]2&K. HNVSORDWDFMD�]DQLHFKDQD�� 32/,&+12�6.,%< &K
FLQ\ ZDSLHQLH��GRORPLW\��NDOF\W &� ������ &K�.3. QLH�HNVSORDWRZDQH�� 6.$à$ 1RZD�6áXSLD GRORPLW\ &��MDN��Z�% � ��� RWXOLQD�-3. HNVSORDWDFMD�]DQLHFKDQD GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ 6.$à.$�32/6.$ àRSXV]QR ZDSLHQLH &��
 ����� RWXOLQD�33. QLH�HNVSORDWRZDQH�� 6.5=(/&=<&( 3LHU]FKQLFD��0RUDZLFD ZDSLHQLH���NDOF\W &��
 ����� &K�6]2&K. QLH�HNVSORDWRZDQH�� 6à23,(& 'DOHV]\FH ZDSLHQLH &��
 ��� RWXOLQD�&�23. HNVSORDWDFMD�]DQLHFKDQD�� 68.Ï:�%$%,( 'DOHV]\FH ZDSLHQLH &� ����� 32&K. QLH�HNVSORDWRZDQH�� 68.Ï:�%25., 'DOHV]\FH ZDSLHQLH�L�GRORPLW\ &� ����� 32&K. QLH�HNVSORDWRZDQH�� 6=(:&(�*Ï5$�2.5�*/,&$� &K
FLQ\ ZDSLHQLH %�&� ����� &K�.3. HNVSORDWDFMD�]DQLHFKDQD�� :2/$�025$:,&.$��*Ï5$�25/$ 0RUDZLFD ZDSLHQLH &� ����� &K�6]2&K. QLH�HNVSORDWRZDQH�� =$&+(à0,( =DJQD�VN GRORPLW\ %�&� SR]DELODQVRZH RWXOLQD�6�23. HNVSORDWDFMD�]DQLHFKDQD�� =$:$'$ 6LWNyZND�1RZLQ\ ZDSLHQLH %�&� ������ &K�.3. QLH�HNVSORDWRZDQH�� =%5=$�.$:&=<1 0RUDZLFD��&K
FLQ\ GRORPLW\ &��&� ������ SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� =<*0817Ï:.$ &K
FLQ\ ]OHSLH�FH�Z
JODQRZH %�&��&� ����� &K�.3. HNVSORDWDFMD�]DQLHFKDQD.586=<:2�1$785$/1(�� %$5$1(. &K
FLQ\ SLDVNL &�����������������������������MDN��Z��% ����� &K�.3. HNVSORDWDFMD�]DQLHFKDQD�� %	&=.Ï:�1,:< *yUQR SLDVNL &� ����� 32&K. QLH�HNVSORDWRZDQH�� %5=(=,1<�, 0RUDZLFD SLDVNL &� ������ SR]D�REV]DUDPL�FKURQLRQ\PL QLH�HNVSORDWRZDQH�� /$6(. 3LHNRV]yZ SLDVNL &� ����� .�à2&K. QLH�HNVSORDWRZDQH
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W\P�RFKURQ� �URGRZLVND�SU]\URGQLF]HJR

$NWXDOQ\�VWDQ�]DJRVSRGDURZDQLD 8ZDJL
� � � � � � � � ��� /,6Ï: 0RUDZLFD SLDVNL &� ����� &K�6]2&K. QLH�HNVSORDWRZDQH�� à2386=12�&=$5726=2:< àRSXV]QR *ZLU\ &��% ����� .�à2&K. QLH�HNVSORDWRZDQH�� 0267< &K
FLQ\ SLDVNL &� ����� &K�.3. QLH�HNVSORDWRZDQH�� 0267<�,, &K
FLQ\ SLDVNL &� ������ &K�.3. QLH�HNVSORDWRZDQH�� 0267<�,,, &K
FLQ\ SLDVNL &� ������ &K�.3. QLH�HNVSORDWRZDQH�� 1$3	.Ï: %LHOLQ\ SLDVNL &��&� ����� RWXOLQD�&�23. QLH�HNVSORDWRZDQH�� 3,(.26=Ï: 3LHNRV]yZ SLDVNL &�
 ��� F]
�ü�32&K. HNVSORDWDFMD�]DQLHFKDQD�� 5(0%Ï: 5DNyZ SLDVNL &�
 ��� &�23. QLH�HNVSORDWRZDQH�� 675$:&=<1 6WUDZF]\Q SLDVNL &�
 �� RWXOLQD�6�23. HNVSORDWDFMD�]DQLHFKDQD�� 675$:&=<1�,, 6WUDZF]\Q SLDVNL &� �� RWXOLQD�6�23. QLH�HNVSORDWRZDQH�� 68.Ï:�,, 'DOHV]\FH SLDVNL &� ����� 32&K. QLH�HNVSORDWRZDQH�� 72.$51,$ &K
FLQ\ SLDVNL &� ��� &K�.3. HNVSORDWDFMD�]DQLHFKDQD GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ :<0<6àÏ:�,, &K
FLQ\ SLDVNL &� ����� &K�.3. HNVSORDWDFMD�]DQLHFKDQD GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ =$*52'< 6LWNyZND�1RZLQ\ SLDVNL &� ����� &K�6]2&K. QLH�HNVSORDWRZDQH�� =%5=$ 0RUDZLFD SLDVNL &� �� SR]D�REV]DUDPL�FKURQLRQ\PL HNVSORDWDFMD�]DQLHFKDQD6852:&(�,/$67(�&(5$0,.,�%8'2:/$1(-�� &+0,(/1,.�&,(&,(5=( &KPLHOQLN Lá\ &� ��� &K�6]�2&K. HNVSORDWDFMD�]DQLHFKDQD GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ '58*1,$ 3LHU]FKQLFD Lá\ &� ��� &K�6]�2&K. HNVSORDWDFMD�]DQLHFKDQD�� *1,(''=,6.$ àRSXV]QR Lá\ &� ����� .�à�2FK. QLH�HNVSORDWRZDQH�� .2à20$� 32'/(6,( =DJQD�VN Lá\ &� ��� Z�RWXOLQLH�6�23. QLH�HNVSORDWRZDQH�� 0$5,$1Ï:�, àRSXV]QR Lá\ %�&� ��� .�à2&K. HNVSORDWDFMD�]DQLHFKDQD�� 0$5,$1Ï:�,, àRSXV]QR Lá\ &� ��� .�à2&K. QLH�HNVSORDWRZDQH�� 35=(à20 0QLyZ PXáNL�SLDV]F]\VWH�L�LODVWH &� �� .�à2&K. HNVSORDWDFMD�]DQLHFKDQD�� =5(&=( &KPLHOQLN Lá\ &� ������ &K�6]�2&K. QLH�HNVSORDWRZDQH
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$NWXDOQ\�VWDQ�]DJRVSRGDURZDQLD 8ZDJL
� � � � � � � � �6852:&(�32=267$à(�� 0267<� &K
FLQ\ WRUI� &� ��� &K�.3. QLH�HNVSORDWRZDQH�� 326à2:,&( 6LWNyZND�1RZLQ\ PXáHN &�
 ��� RWXOLQD�&K�.3. HNVSORDWDFMD�]DQLHFKDQD GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ 5$'20,&(�, 0RUDZLFD NDOF\W &�
 � &K�6]�2&K. QLH�HNVSORDWRZDQH GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ������ 675$:&=<1(. 6WUDZF]\Q EDU\W &� ��� RWXOLQD�6�2�3. HNVSORDWDFMD�]DQLHFKDQD GR�Z\NUH�OHQLD�]��%LODQVX�]DVREyZ�NRSDOLQ����

2EMD�QLHQLD��UXEU\ND���± 2FKURQD��URGRZLVND�31 � �:,	72.5=<6.,�3$5.�1$52'2:<6�23. � 68&+('1,2:6.2�2%/	*256.,�3$5.�.5$-2%5$=2:<&�23. � &,62:6.2�25à2:,�6.,�3$5.�.5$-2%5$=2:<-3. � -(/(1,2:6.,�3$5.�.5$-2%5$=2:<&K�.3. � &+	&,�6.2�.,(/(&.,�3$5.�.5$-2%5$=2:<33. � 35=('%256.,�3$5.�.5$-2%5$=2:<.�à2&K. � .21(&.2�à2386=1,$�6.,�2%6=$5�&+521,21(*2�.5$-2%5$=832&K. � 32'.,(/(&.,�2%6=$5�&+521,21(*2�.5$-2%5$=8&K�6]2&K. � &+0,(/1,&.�6=<'à2:6.,�2%6=$5�&+521,21(*2�.5$-2%5$=8-�62&K. � -(/(1,2:6.2�67$6=2:6.,�2%6=$5�&+521,21(*2�.5$-2%5$=8
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=áR*D�HNVSORDWRZDQH
:DSLHQLH�L�PDUJOH�GODSU]HP\VáX�ZDSLHQQLF]HJR:DSLHQLH�L�PDUJOH�GODSU]HP\VáX�FHPHQWRZHJR.DPLHQLH�GURJRZH�LEXGRZODQH�±�SLDVNRZFH.DPLHQLH�GURJRZH�LEXGRZODQH�±�ZDSLHQLH.UXV]\ZR�QDWXUDOQH
6XURZFH�LODVWH�FHUDPLNLEXGRZODQHM
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6XURZFH�LODVWH�FHUDPLNLEXGRZODQHM3R]RVWDáH
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6XURZFH�LODVWH�FHUDPLNLEXGRZODQHM3R]RVWDáH
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5DFMRQDOQD� JRVSRGDUND� ]DVREDPL� VXURZFyZ� PLQHUDOQ\FK�� QDOH*�F\FK� GR�QLHRGQDZLDOQ\FK� ]DVREyZ� SU]\URG\�� VWDMH� VL
 G]L� SU]HGPLRWHP� V]F]HJyOQHM� ZDJL�� VW�G� WH*RFKURQD� ]áy* L� LFK� UDFMRQDOQH� Z\NRU]\VWDQLH� SRZLQQR� VWDQRZLü� ]DVDGQLF]\� FHO� SROLW\NL�HNRORJLF]QHM��(NVSORDWDFMD� ]áy* QDUXV]D� QDWXUDOQH� ZDUXQNL� SU]\URGQLF]H� L� Z\ZRáXMH� V]HUHJ� ]PLDQ�Z� �URGRZLVNX� QDWXUDOQ\P� RUD]� SRZVWDQLH� WUZDá\FK� SU]HNV]WDáFH� SRZLHU]FKQL� WHUHQX��SRZVWDQLH�Z\URELVN��KDáG��RGSDGyZ�SU]HUyEF]\FK� L�]áR*RZ\FK��QLHNLHG\�RVXV]DQLH�JUXQWyZ��]DQLHF]\V]F]HQLH� ZyG�� 'ODWHJR� WH* ND*GRUD]RZD� GHF\]MD� R� SRGM
FLX� HNVSORDWDFML� ZLQQD�]DZLHUDü�JUXQWRZQ� RFHQ
 ZSá\ZX�Z\GRE\FLD�QD��URGRZLVNR�SU]\URGQLF]H�L�NUDMREUD]�=JRGQLH� ]� SULRU\WHWDPL� HNRORJLF]Q\PL� Z� ZRMHZyG]WZLH� SU]HGVWDZLRQ\PL� Z� Ä3URJUDPLH�RFKURQ\� �URGRZLVND� GOD� ZRMHZyG]WZD� �ZL
WRNU]\VNLHJR´� GOD� ]DVREyZ� VXURZFyZ�PLQHUDOQ\FK� MDNR� HOHPHQWX� RFKURQ\� �URGRZLVND� SU]HGVWDZLRQR� QDVW
SXM�FH� SRGVWDZRZH�]DGDQLD�� GRVWRVRZDQLH� Z\GRE\FLD� L� SU]HWZyUVWZD� VXURZFyZ� PLQHUDOQ\FK� GR� RERZL�]XM�F\FK�SU]HSLVyZ� L� Z\PDJD� RFKURQ\� �URGRZLVND� ± REV]DUHP� G]LDáD� REM
WH� E
G� ]DNáDG\�HNVSORDWDFML�L�SU]HWZyUVWZD�VXURZFyZ�PLQHUDOQ\FK�� UHNXOW\ZDFMD� WHUHQyZ�SRHNVSORDWDF\MQ\FK��KDáG� L�RVDGQLNyZ�RUD]� UHKDELOLWDFMD�REV]DUyZ�]DJUR*H� ZLHONRVNDORZ\FK�NUDMREUD]X�QD�REV]DU]H�Ä%LDáHJR�=DJá
ELD´�L�GX*\FK�REV]DUyZ�SRHNVSORDWDF\MQ\FK�� OLNZLGDFMD�QLHOHJDOQHJR�Z\GRE\FLD�SRZRGXM�FHJR�GHZDVWDFM
 ]áy* RUD]�JUXQWyZ�OH�Q\FK�L�UROQ\FK�:�WURVFH�R�]DFKRZDQLH�ZDORUyZ�SU]\URGQLF]\FK�L�NUDMREUD]RZ\FK�UHJLRQX�RUD]PDM�F�QD�XZDG]H�DNWXDOQ\�VWDQ��URGRZLVND�]PLHQLRQHJR�Z�Z\QLNX�HNVSORDWDFML�]áy* SU]\M
WR�QDVW
SXM�F� VWUDWHJL
 G]LDáD���� 2V]F]
GQH� L� UDFMRQDOQH� NRU]\VWDQLH� ]� ]DVREyZ� RUD]� ]PLQLPDOL]RZDQLH� QLHNRU]\VWQ\FK�VNXWNyZ�HNVSORDWDFML��� 3RSUDZ
 VWDQX��URGRZLVND�]PLHQLRQHJR�Z�Z\QLNX�G]LDáDOQR�FL�JyUQLF]HM��� 2FKURQD� REV]DUyZ� SHUVSHNW\ZLF]Q\FK� Z\VW
SRZDQLD� VXURZFyZ PLQHUDOQ\FK� RUD]�NRQW\QXDFMD�L�UR]V]HU]HQLH�SUDF�SRV]XNLZDZF]\FK�
=� XZDJL� QD� VSHF\ILN
 SRZLDWX� NLHOHFNLHJR� ]� SU]HGVWDZLRQHM� Z� Ä3URJUDPLH� RFKURQ\��URGRZLVND� GOD� ZRMHZyG]WZD� �ZL
WRNU]\VNLHJR´� UHDOL]DFML� FHOyZ� GáXJR� MDN�L�NUyWNRWHUPLQRZ\FK�QDOH*\�XZ]JO
GQLü�QDVW
SXM�FH�NLHUXQNL�G]LDáD� �Z� W\P�SRGNUH�ORQ\FK�SULRU\WHWRZ\FK��
� QLHSRGHMPRZDQLH� Z\GRE\FLD�� MH�OL� PR*OLZH� MHVW� ]QDOH]LHQLH� VXEVW\WXWX� GDQHJR� VXURZFD��QD�ED]LH�VXURZFyZ�RGQDZLDOQ\FK�OXE�RGSDGyZ��� QLH�WZRU]HQLD�QRZ\FK�REV]DUyZ�NRQFHQWUDFML�Z\GRE\FLD�SR]D�MX* LVWQLHM�F\PL�� UHNXOW\ZDFM
 WHUHQyZ�SRHNVSORDWDF\MQ\FK�� ZV]HFKVWURQQH� Z\NRU]\VWDQLH� NRSDOLQ� �NRSDOLQ\� JáyZQHM�� WRZDU]\V]�FHM� RUD]� VXURZFyZ�]�KDáG�L�VNáDGRZLVN�JyUQLF]\FK���� SU]HVWU]HJDQLH� ]DVDG� EH]SLHF]H�VWZD� HNVSORDWDFML� Z� RGQLHVLHQLX� GR� REV]DUyZ�]DPLHV]NDá\FK�� DWUDNF\MQ\FK� WXU\VW\F]QLH�� R� Z\VRNLFK� ZDORUDFK� SU]\URGQLF]\FK�L�UROQLF]\FK�� VWDáH� PRQLWRURZDQLH� ZSá\ZX� HNVSORDWDFML� NRSDOLQ� QD� �URGRZLVNR� RUD]� VWDQX�Z\NRU]\VWDQLD�]DVREyZ�VXURZFyZ��� ]DQLHFKDQLH�QD�REV]DUDFK�XGRNXPHQWRZDQ\FK�]áy* ORNDOL]DFML� LQZHVW\FML��QLH]ZL�]DQ\FK�]�G]LDáDOQR�FL� JyUQLF]� �XZ]JO
GQLHQLH�W\FK�WHUHQyZ�Z�JPLQQ\FK�VWXGLDFK�XZDUXQNRZD�L�SODQDFK�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR���
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� RWZDUWR�ü� WHUHQyZ� ]áy* �SR]D� REV]DUDPL� FKURQLRQ\PL�� GOD� SRWHQFMDOQ\FK� LQZHVWRUyZ��REHMPXM�FD� SU]\JRWRZDQLH� SODQLVW\F]QH� WHUHQyZ�� Z\á�F]HQLH� LFK� ]� X*\WNRZDQLD�UROQLF]HJR��D�WDN*H�GRVW
SQR�ü�SRG�Z]JO
GHP�ZáDVQR�FLRZ\P��� XQLNDQLH�HNVSORDWDFML�SRQL*HM�]ZLHUFLDGáD�ZyG�JUXQWRZ\FK��� OLNZLGDFMD�QLHOHJDOQHJR�Z\GRE\FLD�NRSDOLQ��� Z\NRU]\VWDQLH� WHUHQyZ� SRHNVSORDWDF\MQ\FK� GOD� UR]ZRMX� WXU\VW\NL� L� NROHNFMRQHUVWZD�PLQHUDáyZ��VNDá�L�RND]yZ�SDOHRQWRORJLF]Q\FK��� ZSURZDG]HQLH�]LHOHQL�RVáRQRZHM��L]ROXM�FHM�SU]\URGQLF]R�L�ZL]XDOQLH�WHUHQ\�Z\GRE\FLD��� VWRVRZDQLH� Z� ]DNáDGDFK� Z\GRE\ZF]\FK� L� SU]HUyEF]\FK� XU]�G]H� RFKURQ\� �URGRZLVND�L� VXNFHV\ZQHM� LFK� PRGHUQL]DFML� �V]F]HJyOQLH� Z� ]DNUHVLH� JRVSRGDUNL� ZRGQR��FLHNRZHM��RFKURQ\�SRZLHWU]D�L�SU]HG�KDáDVHP���� HJ]HNZRZDQLH� Z\PRJX� VSRU]�G]DQLD� PLHMVFRZ\FK� SODQyZ� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�WHUHQyZ�JyUQLF]\FK�]áy* NRSDOLQ�
8Z]JO
GQLDM�F� ORNDOL]DFM
 F]
�FL� ]áy* QD� REV]DUDFK� REM
W\FK� RFKURQ� �URGRZLVND�SU]\URGQLF]HJR�� ZVND]DQH� MHVW� RJUDQLF]HQLH� �� VWUDWHJLL� G]LDáD� RGQR�QLH� NRQW\QXDFMD�L�UR]V]HU]HQLH�SUDF�SRV]XNLZDZF]\FK��GR�UHMRQyZ�]QDMGXM�F\FK�VL
 SR]D�W\PL�REV]DUDPL�=JRGQLH� ] XVWDOHQLDPL�:RMHZRG\� �ZL
WRNU]\VNLHJR� QD� WHUHQLH� SDUNyZ� QLH� PR*H� E\ü�GRSXV]F]RQH� Z\GRE\ZDQLH� L� SU]HWZyUVWZR� NRSDOLQ� QD� VNDO
 SU]HP\VáRZ� ]D� Z\M�WNLHP�HNVSORDWDFML�EORF]Q\FK�ZDSLHQL�L ]OHSLH�FyZ�ZDSLHQQ\FK�MDNR�W]Z��PDUPXUyZ�WHFKQLF]Q\FK��8VWDOHQLD� GRW\F]�FH� ]DND]X� Z\GRE\ZDQLD� L� SU]HWZyUVWZD� NRSDOLQ� QD� WHUHQLH� SDUNX�NUDMREUD]RZHJR� RGQRV]� VL
 UyZQLH* GR� REV]DUX� MHJR� RWXOLQ\�� MH*HOL� G]LDáDOQR�ü� WDND�PR*H�RGG]LDá\ZDü� QLHNRU]\VWQLH� QD� REV]DU� SDUNX� L� MHJR� ZDUWR�FL� SU]\URGQLF]H� L NXOWXURZH� OXE�LVWRWQLH� SRJDUV]Dü� ZDUXQNL� RFKURQ\� W\FK� ZDUWR�FL�� (ZHQWXDOQH� X]JRGQLHQLH� ]� '\UHNWRUHP��ZL
WRNU]\VNLFK� L� 1DGQLG]LD�VNLFK� 3DUNyZ� .UDMREUD]RZ\FK�� Z� VSUDZLH� PR*OLZR�FL�UR]SR]QDQLD� L HNVSORDWDFML� GRW\FKF]DV� QLHHNVSORDWRZDQ\FK� ]áy* SRáR*RQ\FK� Z� JUDQLFDFK�RWXOLQ\� SDUNyZ�� Z\PDJD� Z\ND]DQLD� EUDNX� WDNLHJR� QLHNRU]\VWQHJR� RGG]LDá\ZDQLD�Z� NRQLHF]QHM� GOD� X]\VNDQLD� NRQFHVML� RFHQLH� RGG]LDá\ZDQLD� QD� �URGRZLVNR�� ]DZLHUDM�FHM�V]F]HJyáRZH�VWDGLXP�NUDMREUD]RZH��=áy* W\FK�MHVW�VWRVXQNRZR�GX*R��V]F]HJyOQLH�Z�=HVSROH�3DUNyZ�.UDMREUD]RZ\FK�*yU��ZL
WRNU]\VNLFK�

��� :]URVW�DWUDNF\MQR�FL�VSRáHF]QR�± JRVSRGDUF]HM�QD�WHUHQDFK�FKURQLRQ\FK��-DN� Z\QLND� ]� DQDOL]RZDQ\FK� PDWHULDáyZ� ZL
NV]R�ü� JPLQ� QDOH*�F\FK� GR� SRZLDWX�NLHOHFNLHJR�PD�SUREOHP\�]�SHZQ� JUXS� ]DJUR*H� VSRáHF]QR�JRVSRGDUF]\FK��VSR�UyG�NWyU\FK�QDMF]
�FLHM�SRZWDU]DM�F\PL�VL
 V��x :\VW
SRZDQLH�EH]URERFLD�RUD]�XNU\WHJR�EH]URERFLD�Z�UROQLFWZLH�L�MHJR�SRVW
S�x =ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�x %UDN� UDG\NDOQ\FK� ]PLDQ� Z� SRVWDZDFK� OXG]L� L� LFK� �ZLDGRPR�FL� RUD]� GRVWRVRZDQLD� GR�QRZ\FK ZDUXQNyZ�VSRáHF]QR�JRVSRGDUF]\FK�x %UDN�RUJDQL]DFML�DWUDNF\MQ\FK�SURSR]\FML�NXOWXUDOQR�UR]U\ZNRZ\FK�GOD�PáRG]LH*\�x 1LHZ\VWDUF]DM�F\� SR]LRP� Z\NV]WDáFHQLD� OXGQR�FL� ZLHMVNLHM�� XWUXGQLDM�F\� ]QDOH]LHQLH�SUDF\�SR]D�UROQLFWZHP�x 3RJDUV]DM�FD�VL
 V\WXDFMD�HNRQRPLF]QD�PLHV]ND�FyZ�x :]URVW�SDWRORJLL�VSRáHF]Q\FK�x 6áDEH�JOHE\��QLHRSáDFDOQR�ü�SURGXNFML�UROQHM��EUDN�U\QNyZ�]E\WX�L�SXQNWyZ�VNXSX�SáRGyZ�UROQ\FK�x 1LVNL�SR]LRP�DJURWHFKQLN�L�NXOWXU\�UROQHM�RUD]�QLVNL�SR]LRP�ZLHG]\�IDFKRZHM�UROQLNyZ�
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x %UDN�NODURZQ\FK�SHUVSHNW\Z�GOD�UROQLNyZ�SRVLDGDM�F\FK�GUREQH�JRVSRGDUVWZD�x 2JUDQLF]HQLH�PR*OLZR�FL�SRZL
NV]HQLD�JRVSRGDUVWZ�x %UDN�]DLQWHUHVRZDQLD�Z�]HVSRáRZ\P�X*\WNRZDQLX�PDV]\Q�x 0DáH�]DLQWHUHVRZDQLH�VDPRU]�GX�ZVSLHUDQLHP�G]LDáDOQR�FL�LQG\ZLGXDOQHM�x %UDN�QD�V]F]HEOX�UHJLRQDOQ\P�SRGPLRWyZ�NRRUG\QXM�F\FK�G]LDáDQLD�SURGXFHQWyZ�SáRGyZ�UROQ\FK��SU]HWZyUVWZD�L�KDQGOX��D�PDM�F\FK�ZSá\Z�QD�SROLW\N
 JRVSRGDUF]� Z�UHJLRQLH�x 1LVND�]DPR*QR�ü�PLHV]ND�FyZ�L�QLVND�]DVREQR�ü�EXG*HWX�JPLQ�
:� G�*HQLX� GR� SRSUDZ\� L� Z]URVWX� DWUDNF\MQR�FL� VSRáHF]QR�JRVSRGDUF]HM� QD� WHUHQDFK�FKURQLRQ\FK�� QDOH*\� SU]\M�ü� ]D� JáyZQ\� FHO� ]PLQLPDOL]RZDQLH� ZFL�*� SRVW
SXM�FHJR�EH]URERFLD� RUD]� SRZVWDM�F\FK� Z� ]ZL�]NX� ]� QLP� SDWRORJLL� VSRáHF]Q\FK�� 'R� ZDONL� ]� W\P�QLHNRU]\VWQ\P�]MDZLVNLHP��MDNLP�MHVW�EH]URERFLH�QDOH*\�SRGM�ü�ZáD�FLZH�G]LDáDQLD�SRSU]H]��

���=ZL
NV]HQLH�DNW\ZQR�FL�VSRáHF]QHM�OXGQR�FL��0LHV]ND�F\� ZL
NV]R�FL� JPLQ� SRZLDWX� Z\ND]XM� PDá� DNW\ZQR�ü� UHDOL]DFML� ]DGD�JRVSRGDUF]\FK� L� VSRáHF]Q\FK�� 3RZV]HFKQH� V��� ]DWHP� SRVWDZ\� URV]F]HQLRZH� L� RJyOQH�SU]HNRQDQLH�� *H� NWR� LQQ\� RUD]� ZáDG]H� SRZLQQ\� ]DáDWZLDü� L� UR]ZL�]\ZDü� WUXGQH� SUREOHP\��3RMHG\QF]H�LQLFMDW\Z\�QLH�PDM�FH�V]HUV]HJR�ZVSDUFLD�RJyáX�PLHV]ND�FyZ�Z�SRV]F]HJyOQ\FK�ZVLDFK�� QLH� PDM� V]DQV� SRZRG]HQLD�� 3REXG]HQLH� DNW\ZQR�FL� PLHV]ND�FyZ� JPLQ\� MHVW�NRQLHF]QH� ]H� Z]JO
GX� QD� GX*H� SRWU]HE\�� ]DUyZQR� Z� VIHU]H� JRVSRGDUF]HM� MDN� L� VSRáHF]QHM��:VND]DQH�MHVW��ZL
F�GDOV]H�V]HURNLH�XSRZV]HFKQLDQLH�VSRáHF]H�VWZD�RE\ZDWHOVNLHJR�V]\ENR�RUJDQL]XM�FHJR�VL
 GR�Z\NRQ\ZDQLD�]DGD� JRVSRGDUF]\FK�L�VSRáHF]Q\FK��=ZL
NV]HQLH�DNW\ZQR�FL�VSRáHF]QHM�PLHV]ND�FyZ�SRZLDWX�QDOH*\�RVL�JQ�ü�SRSU]H]��
� DWUDNF\MQ\�V\VWHP�V]NROHQLD�L�Z\FKRZDQLD�� NUHRZDQLH�OLGHUyZ�VSRáHF]QR�FL�ORNDOQHM�� Zá�F]HQLH�ORNDOQ\FK�VSRáHF]QR�FL�GR�UHDOL]DFML�LQZHVW\FML�ZVSyOQ\FK�� RUJDQL]RZDQLH�VL
 UROQLNyZ�Z�JUXS\�SURGXFHQFLH�� WZRU]HQLH�RUJDQL]DFML�RUD]�]ZL�]NyZ�UROQLNyZ�
���:LHORIXQNF\MQ\�UR]ZyM�REV]DUyZ�ZLHMVNLFK�=DGDQLH�WR�SROHJDü�PD�QD�ZNRPSRQRZDQLX�Z�SU]HVWU]H� ZLHMVN� FRUD]�ZL
NV]HM�LOR�FL�IXQNFML�QLHUROQLF]\FK�� D� W\P� VDP\P� SU]\F]\QLü� VL
 GR� SRZVWDZDQLD� QRZ\FK� PLHMVF� SUDF\��3U]HMPRZDQLH� SU]H]� WUDG\F\MQ� ZLH� W\FK� QRZ\FK� IXQNFML� SR]DUROQLF]\FK� ]DRZRFXMH�]PQLHMV]HQLHP�EH]URERFLD�RUD]� UR]ZRMHP� ORNDOQHM�SU]HGVL
ELRUF]R�FL��NWyUD� MHVW�ZDUXQNLHP�ND*GHJR� Z]URVWX� JRVSRGDUF]HJR�� *áyZQ\P� FHOHP� UHDOL]DFML� W\FK� ]DGD� MHVW� Z]URVW�DWUDNF\MQR�FL� VSRáHF]QR�JRVSRGDUF]HM� L� ]ZL�]DQHM�]�QLP�SRSUDZ\�ZDUXQNyZ�*\FLD� OXGQR�FL��1DOH*\�MHGQDN�PLHü�QD�XZDG]H�IDNW��DE\�ZLHORNLHUXQNRZ\�UR]ZyM�JRVSRGDUF]\�QLH�NROLGRZDá�]�Z\M�WNRZ\PL�ZDORUDPL�SU]\URGQLF]\PL�WHUHQyZ�REM
W\FK�RFKURQ� SUDZQ���&HOH�WH�]RVWDQ�RVL�JQL
WH SRSU]H]�QDVW
SXM�FH�G]LDáDQLD�
� WZRU]HQLH�V\VWHPX�LQVW\WXFML�ZVSLHUDM�F\FK�ZLHORIXQNF\MQ\�UR]ZyM�ZVL�� UR]ZyM� PDáHM� L� �UHGQLHM� SU]HGVL
ELRUF]R�FL�� UR]ZyM� FHQWUyZ� SU]HGVL
ELRUF]R�FL�� UR]ZyM�GRUDG]WZD� Z� W\P� HNRQRPLF]QR�ILQDQVRZHJR� GOD� RVyE� SRGHMPXM�F\FK� G]LDáDOQR�ü�JRVSRGDUF]��� UR]ZyM�DJURWXU\VW\NL�± QDOH*\�SDPL
WDü��*H�QD�WHUHQDFK��31�RUD]�3DUNyZ�.UDMREUD]RZ\FK�L 2EV]DUDFK� &KURQLRQHJR� .UDMREUD]X� ]RVWDá\� ZSURZDG]RQH� SHZQH� ]DND]\� L� RJUDQLF]HQLD�P�LQ�� GOD� ORNDOL]DFML� ]DNáDGyZ�XFL�*OLZ\FK�GOD��URGRZLVND��Z ]ZL�]NX�]� W\P�QDOH*\�V]XNDü�LQQ\FK� IRUP� SU]HGVL
ELRUF]R�FL�� $JURWXU\VW\ND� MDNR� PDáR� LQZD]\MQD� GOD� WHUHQyZ� REM
W\FK�RFKURQ���FHFKXMH�VL
 GX*\P�SRZRG]HQLHP�Z�UR]ZRMX��1D�WHUHQLH�SRZLDWX�Z\VW
SXMH�Z\VRNL�
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SRWHQFMDá�JRVSRGDUVWZ�UROQ\FK��NWyU\�PyJáE\�SR�RGSRZLHGQLP�SU]HNZDOLILNRZDQLX�SU]HM�ü�W�IXQNFM
�� VWZDU]DM�F� Z� WHQ� VSRVyE� PR*OLZR�ü� X]\VNDQLD� GRFKRGyZ� L� SU]\F]\QLáE\� VL
 GR�]PQLHMV]HQLD�EH]URERFLD�L�Z]URVWX�DWUDNF\MQR�FL�VSRáHF]QR�JRVSRGDUF]HM�� HGXNDFMD� ± ]DSHZQLHQLH� PLHV]ND�FRP� �V]F]HJyOQLH� PáRG]LH*\�� ZáD�FLZHM� HGXNDFML�� QLH�XVW
SXM�FHM� SR]LRPHP�� NWyU\� Z\VW
SXMH� Z� GX*\FK� PLDVWDFK�� ]DRZRFXMH� Z� SU]\V]áR�FL�OHSV]\P� Z\NV]WDáFHQLHP� OXGQR�FL� RUD]� ZL
NV]� ]DUDGQR�FL� Z� UR]ZL�]\ZDQLX� WUXGQ\FK�*\FLRZ\FK�SUREOHPyZ�� GDOV]D�SRSUDZD�LQIUDVWUXNWXU\�WHFKQLF]QHM WM��NDQDOL]DFML�L�RF]\V]F]DOQL��FLHNyZ��FR�ZSá\QLH�]�GX*��NRU]\�FL� GOD�WHUHQyZ�FKURQLRQ\FK�����'�*HQLH�GR�]DSHZQLHQLD�GRJRGQ\FK�ZDUXQNyZ�PLHV]NDQLRZ\FK����=DSHZQLHQLH�ZáD�FLZHJR�Z\SRVD*HQLD�Z�XVáXJL�]GURZLD��NXOWXU\�L�R�ZLDW\�
=DJUR*HQLD� L� SUREOHP\� VSRáHF]QR�JRVSRGDUF]H�RUD]�G]LDáDQLD�� MDNLH�QDOH*\�SRGM�ü�QD�U]HF]� UR]ZRMX� DWUDNF\MQR�FL� VSRáHF]QR�JRVSRGDUF]HM� Z� SRV]F]HJyOQ\FK� JPLQDFK� SRZLDWX�NLHOHFNLHJR�SU]HGVWDZLD�SRQL*V]D�WDEHOD�
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7DEHOH���� =DJUR*HQLD�L�SUREOHP\�VSRáHF]QR�JRVSRGDUF]H�RUD]�G]LDáDQLD�QD�U]HF] UR]ZRMX�DWUDNF\MQR�FL�VSRáHF]QR�JRVSRGDUF]HM
/S� :\V]F]HJyOQLHQLH =DJUR*HQLD�L�SUREOHP\�VSRáHF]QR�JRVSRGDUF]H ']LDáDQLD�QD�U]HF]�UR]ZRMX�DWUDNF\MQR�FL�VSRáHF]QR�JRVSRGDUF]HM�� *PLQD�%LHOLQ\ 'HSRSXODFMD�REV]DUX�JPLQ\�=ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\ RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�1LVNL�SR]LRP�Z\NV]WDáFHQLD�=MDZLVNR�VWDU]HQLD�VL
 VSRáHF]H�VWZD�%UDN�PLHMVF�SUDF\�Z�VHNWRUDFK�SR]D�UROQLF]\FK�=E\W�QLVND�DNW\ZQR�ü�JRVSRGDUF]D�R�PDá\P�]DLQWHUHVRZDQLX�NDSLWDáX�]HZQ
WU]QHJR�

'�*HQLH�GR�]DSHZQLHQLD�GRJRGQ\FK�ZDUXQNyZ�PLHV]NDQLRZ\FK�=DSHZQLHQLH�ZáD�FLZHJR�Z\SRVD*HQLD�Z�XVáXJL�]GURZLD��NXOWXU\�L�R�ZLDW\�3RGQLHVLHQLH�Z\NV]WDáFHQLD�PLHV]NDFyZ�5R]ZyM�ORNDOQHJR�U\QNX�SUDF\�5R]ZyM�PDá\FK�L��UHGQLFK�SU]HGVL
ELRUVWZ�]�VHNWRUD�SU]HWZyUVWZD�UROQR�VSR*\ZF]HJR�7ZRU]HQLH�ZDUXQNyZ�GR�UR]ZRMX�VHNWRUD�SURGXNF\MQR�XVáXJRZHJR�]H�ZVND]DQLHP�QD�UR]ZyM�JRVSRGDUVWZ�DJURWXU\VW\F]Q\FK�
�� 0LDVWR�L�JPLQD�%RG]HQW\Q =E\W�Z\VRNLH�EH]URERFLH�%UDN�UDG\NDOQ\FK�]PLDQ�Z�SRVWDZDFK�OXG]L�L�LFK��ZLDGRPR�FL�RUD]�GRVWRVRZDQLD�GR�QRZ\FK�ZDUXQNyZ�VSRáHF]QR�JRVSRGDUF]\FK�%UDN�RUJDQL]DFML�DWUDNF\MQ\FK�SURSR]\FML�NXOWXUDOQR�UR]U\ZNRZ\FK�GOD�PáRG]LH*\�=ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�'RPLQDFMD�PDá\FK��SUDFXM�F\FK�SU]HGH�ZV]\VWNLP�GOD�VZRLFK�SRWU]HE�JRVSRGDUVWZ�UROQ\FK�%UDN�DNW\ZQR�FL�]ZL�]DQHM�]�XUXFKDPLDQLHP�QRZ\FK�IRUP�G]LDáDOQR�FL�JRVSRGDUF]HM�1LHZ\VWDUF]DM�F\�UR]ZyM�PDá\FK�L��UHGQLFK�SU]HGVL
ELRUVWZ�%UDN�SU]HWZyUVWZD�UROQR�VSR*\ZF]HJR�

'�*HQLH�GR�]DSHZQLHQLD�GRJRGQ\FK�ZDUXQNyZ�PLHV]NDQLRZ\FK�=DSHZQLHQLH�ZáD�FLZHJR�Z\SRVD*HQLD�Z�XVáXJL�]GURZLD��NXOWXU\�L�R�ZLDW\�8]\VNDQLH�]PLDQ�Z�SRVWDZDFK�OXG]L�L�LFK��ZLDGRPR�FL�]JRGQ\FK�]�QRZ\PL�ZDUXQNDPL�VSRáHF]QR�JRVSRGDUF]\PL�3RGQLHVLHQLH�SR]LRPX�REVáXJL�PLHV]ND�FyZ�Z�R�ZLDFLH��SRPRF\�VSRáHF]QHM�RUD]�UHNUHDFML�%XGRZD�R�URGND�NXOWXU\�VáX*�FHJR�LQWHJUDFML�VSRáHF]QHM�3RGQLHVLHQLH�Z\NV]WDáFHQLD�PLHV]NDFyZ�5R]ZyM�ORNDOQHJR�U\QNX�SUDF\��]PLQLPDOL]RZDQLH�EH]URERFLD�5R]ZyM�PDá\FK�L��UHGQLFK�SU]HGVL
ELRUVWZ�]�VHNWRUD�SU]HWZyUVWZD�UROQR�VSR*\ZF]HJR��SURGXNFMD ]GURZHM�*\ZQR�FL��RUD]�]DSHZQLHQLH�]E\WX�QD�WH�SURGXNW\�6WZRU]HQLH�ZDUXQNyZ�VSU]\MDM�F\FK�UR]ZRMRZL�DJURWXU\VW\NL�3U]HNV]WDáFDQLH�WUDG\F\MQ\FK�JRVSRGDUVWZ�Z�HNRORJLF]QH�]H�ZVSRPDJDQLHP�SURGXNFML�]Lyá�L�SU]HWZDU]DQLD�SáRGyZ�OH�Q\FK�6WZRU]HQLH�ZDUXQNyZ�VSU]\MDM�F\FK�UR]ZRMRZL�U]HPLRVáD��U
NRG]LHáD�:VSLHUDQLH�UR]ZRMX�PLHMVFRZHJR�IRONORUX��� 0LDVWR�L�JPLQD�&K
FLQ\ =E\W�Z\VRNLH�EH]URERFLH�%UDN�SHUVSHNW\Z�QD�SROHSV]HQLH�VL
 SR]LRPX�*\FLD�PLHV]ND�FyZ�3DWRORJLH�VSRáHF]QH�=ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�

=DSHZQLHQLH�ZáD�FLZHJR�Z\SRVD*HQLD�Z�XVáXJL�]GURZLD��NXOWXU\�L�R�ZLDW\�6NXWHF]QD�SURPRFMD�JPLQ\�5R]ZyM�GUREQHM�SU]HGVL
ELRUF]R�FL�RUD]�G�*HQLH�GR�]PLQLPDOL]RZDQLD�EH]URERFLD�3REXG]DQLH�SU]HGVL
ELRUF]R�FL�ORNDOQHM P��LQ��SRSU]H]�RSUDFRZDQ\�SU]H]�8U]�G�0LDVWD�&K
FLQ\�V\VWHP�XOJ�6WZRU]HQLH�ZáD�FLZ\FK�ZDUXQNyZ�GOD�UR]ZRMX�GUREQHM�Z\WZyUF]R�FL��U]HPLRVáD��KDQGOX�L�XVáXJ�1DZL�]\ZDQLH�EH]SR�UHGQLFK�NRQWDNWyZ�ZáDG]�JPLQ\�]��V�VLHGQLPL�JPLQDPL�Z�FHOX�Z\SUDFRZDQLD�LGHL�Z]DMHPQHM�ZVSyáSUDF\�
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/S� :\V]F]HJyOQLHQLH =DJUR*HQLD�L�SUREOHP\�VSRáHF]QR�JRVSRGDUF]H ']LDáDQLD�QD�U]HF]�UR]ZRMX�DWUDNF\MQR�FL�VSRáHF]QR�JRVSRGDUF]HM�� 0LDVWR�L�JPLQD�&KPLHOQLN =E\W�Z\VRNLH�EH]URERFLH�%UDN�SHUVSHNW\Z�QD�SROHSV]HQLH�VL
 SR]LRPX�*\FLD�PLHV]ND�FyZ�3DWRORJLH�VSRáHF]QH�=ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�'X*H�UR]GUREQLHQLH�DJUDUQH�1LVNL�SR]LRP�UR]ZRMX�SU]HGVL
ELRUF]R�FL�%UDN��URGNyZ�ILQDQVRZ\FK�QLH]E
GQ\FK�GR�SRGHMPRZDQLD�G]LDáDOQR�FL�JRVSRGDUF]HM�L�PRGHUQL]DFML�JRVSRGDUVWZ�

3RGQLHVLHQLH�MDNR�FL�*\FLD�PLHV]ND�FyZ�SRSU]H]�]ZL
NV]HQLH�]DWUXGQLHQLD�SR]DUROQLF]HJR�3RGQRV]HQLH�NZDOLILNDFML�L��ZLDGRPR�FL�VSRáHF]QHM�PLHV]ND�FyZ�3RSUDZD�LQIUDVWUXNWXU\�WHFKQLF]QHM�:GUR*HQLH�PRGHOX�ZLHORIXQNF\MQHJR�UR]ZRMX�ZVL�=RUJDQL]RZDQLH�PDáHM�L��UHGQLHM�SU]HGVL
ELRUF]R�FL�EH]�SRQRV]HQLD�QD�WHQ�FHO�]QDF]Q\FK�QDNáDGyZ�ILQDQVRZ\FK�SRSU]H]�Z\NRU]\VWDQLH�LVWQLHM�F\FK�EXG\QNyZ�JRVSRGDUF]\FK�=ORNDOL]RZDQLH�ZL
NV]\FK�]DNáDGyZ�SURGXNF\MQ\FK�QD�JUXQWDFK�NRPXQDOQ\FK�L�SD�VWZRZ\FK�3RSUDZD�HIHNW\ZQR�FL�Z\NRU]\VWDQLD�SRGVWDZRZ\FK�F]\QQLNyZ�SURGXNFML�WM��]LHPL��SUDF\�L�NDSLWDáX�5HDOL]DFMD�NRQFHSFML�UR]ZRMX�]UyZQRZD*RQHJR�GRVWRVRZDQHM�GR�ZDUXQNyZ�JPLQ\�8SRZV]HFKQLDQLH�WHFKQRORJLL�L�PRGHOL�SURGXNFML�SU]\MD]Q\FK��URGRZLVNX�3URSDJRZDQLH�L�ZVSLHUDQLH�]DVDG�UROQLFWZD�LQWHJURZDQHJR��MDNR�VWDQGDUGX�GOD�REV]DUyZ�FKURQLRQ\FK�:VSLHUDQLH�ILQDQVRZH�L�RUJDQL]DF\MQH�UROQLFWZD�HNRORJLF]QHJR�7ZRU]HQLH�JUXS�SURGXFHQFNLFK�MDNR�ZD*QHJR�HOHPHQWX�Z�EXGRZLH�SRZL�]D�U\QNRZ\FK�=PLDQ\�ORNDOL]DFML�R�URGNyZ�XVáXJRZ\FK�Z�FHOX�]ZL
NV]HQLD�LFK�GRVW
SQR�FL�GOD�PLHV]ND�FyZ��� *PLQD�'DOHV]\FH %UDN�SODQX�UR]ZRMX�UHJLRQX�'X*D�NRQNXUHQFMD JPLQ�R�FLHQQ\FK�6áDER�UR]ZLQL
WD�LQIUDVWUXNWXUD�WHFKQLF]QD��NDQDOL]DFMD�VDQLWDUQD��QDZLHU]FKQLH�GUyJ��WHOHNRPXQLNDFMD��VLHü�JD]RZD��]DVyE�HQHUJLL�HOHNWU\F]QHM��5R]GUREQLRQH�L�]DFRIDQH�UROQLFWZR�%UDN�SXQNWyZ�VNXSX�SáRGyZ�UROQ\FK�%UDN�SHUVSHNW\Z�GOD�OXG]L�PáRG\FK�=DDZDQVRZDQH�EH]URERFLH�L�]ZL�]DQH�]�W\P�SDWRORJLH�=ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�1LVNL�SR]LRP�Z\NV]WDáFHQLD�6áDED�SURPRFMD�ZDORUyZ�JPLQ\��]ZáDV]F]D�GRW\F]�F\FK�PR*OLZR�FL�LQZHVW\F\MQ\FK�6SDGHN�RSáDFDOQR�FL�SURGXNFML�UROQHM�%UDN�SRF]XFLD�EH]SLHF]H�VWZD�SU]H]�PLHV]ND�FyZ�

3REXG]HQLH�DNW\ZQR�FL�PLHV]ND�FyZ�JPLQ\�.RU]\VWQH�ZDUXQNL�GOD�VWZRU]HQLD�EL]QHVX�QLHXFL�*OLZHJR�L�QLH]DJUD*DMDFHJR��URGRZLVNX�3RGQLHVLHQLH�MDNR�FL�*\FLD�PLHV]ND�FyZ�SRSU]H]�]ZL
NV]HQLH�]DWUXGQLHQLD�SR]DUROQLF]HJR�3RGQRV]HQLH�NZDOLILNDFML�L��ZLDGRPR�FL�VSRáHF]QHM�PLHV]ND�FyZ�3RSUDZD�LQIUDVWUXNWXU\�WHFKQLF]QHM�:GUR*HQLH�PRGHOX�ZLHORIXQNF\MQHJR�UR]ZRMX�ZVL�=RUJDQL]RZDQLH�PDáHM�L��UHGQLHM�SU]HGVL
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3REXG]DQLH�SU]HGVL
ELRUF]R�FL�ORNDOQHM P��LQ��SRSU]H]�ZVSDUFLH�]H�VWURQ\�JPLQ\��RUJDQL]RZDQLH�V]NROH���XáDWZLHQLD�Z�GRVW
SLH�GR�LQIRUPDFML�JRVSRGDUF]HM��V\VWHP�XOJ�5R]EXGRZD�LQIUDVWUXNWXU\�2SUDFRZDQLH��EDQNX�GDQ\FK��WHUHQyZ�SRG�LQZHVW\FMH�L�NRQFHSFML�]DJRVSRGDURZDQLD�W\FK�WHUHQyZ�2SUDFRZDQLH�V\VWHPX�LQIRUPDFML�R�RIHURZDQ\FK�WHUHQDFK�6NXWHF]QD�SURPRFMD�JPLQ\�L�MHM�ZDORUyZ�VSRáHF]QR�JRVSRGDUF]\FK�2SUDFRZDQLH�V]F]HJyáRZ\FK�SURJUDPyZ�UR]ZRMX�LQIUDVWUXNWXU\�WHFKQLF]QHM��NDQDOL]DFML��JD]\ILNDFML��WHOHIRQL]DFML��XW\OL]DFML�RGSDGyZ�VWDá\FK��5R]ZyM�ORNDOQHJR�U\QNX�SUDF\��]PLQLPDOL]RZDQLH�EH]URERFLD�2SUDFRZDQLH�V\VWHPX�SRPRF\�SU]H]�SUDFH�LQWHUZHQF\MQH�L�URERW\�SXEOLF]QH�GOD�QDMEDUG]LHM�SRWU]HEXM�F\FK�2UJDQL]DFMD�F\NOX�V]NROH� GOD�EH]URERWQ\FK�2SUDFRZDQLH�SURJUDPX�V]NROH� GOD�RVyE�FKF�F\FK�UR]SRF]�ü�G]LDáDOQR�ü�JRVSRGDUF]��8WZRU]HQLH�JPLQQHJR�V\VWHPX�LQIRUPDFML�EL]QHVRZHM�2SUDFRZDQLH�L�ZGUR*HQLH�JPLQQHJR�V\VWHPX�XOJ�L�SUHIHUHQFML�GOD�ILUP�L�RVyE�WZRU]�F\FK�QRZH�PLHMVFD�SUDF\�2SUDFRZDQLH�KDUPRQRJUDPX�UR]EXGRZ\�SODFyZHN�R�ZLDWRZ\FK�Z�JPLQLH��� *PLQD�àDJyZ %UDN�RSUDFRZD��6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�6WUDWHJLL�]UyZQRZD*RQHJR�UR]ZRM�JPLQ\�
1DOH*\�RSUDFRZDü�6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�6WUDWHJL
 ]UyZQRZD*RQHJR�UR]ZRM�JPLQ\�

�� *PLQD�àRSXV]QR :\ND]\ZDQLH�PDáHM�DNW\ZQR�FL�Z�UHDOL]DFML�]DGD�JRVSRGDUF]\FK�L�VSRáHF]Q\FK�=E\W�Z\VRNLH�EH]URERFLH�=ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�1LVNL�SR]LRP�Z\NV]WDáFHQLD�6áDED�SURPRFMD�ZDORUyZ�JPLQ\��]ZáDV]F]D�GRW\F]�F\FK�PR*OLZR�FL�LQZHVW\F\MQ\FK�6SDGHN�RSáDFDOQR�FL�SURGXNFML�UROQHM�3RVW
SXM�FH�XER*HQLH�VSRáHF]H�VWZD�

3REXG]HQLH�DNW\ZQR�FL�PLHV]ND�FyZ�JPLQ\�SRSU]H]�DWUDNF\MQ\�V\VWHP�V]NROHQLD�L�Z\FKRZDQLD�NUHRZDQLH�OLGHUyZ�VSRáHF]QR�FL�ORNDOQHM�Zá�F]HQLH�ORNDOQ\FK�VSRáHF]QR�FL�GR�UHDOL]DFML�LQZHVW\FML�ZVSyOQ\FK�RUJDQL]RZDQLH�VL
 UROQLNyZ�Z�JUXS\�SURGXFHQFNLH�RUJDQL]RZDQLH�LPSUH]�NXOWXURZ\FK��VSRUWRZ\FK�LQWHJUXM�F\FK�PLHV]ND�FyZ�JPLQ\�3RGQLHVLHQLH�MDNR�FL�*\FLD�PLHV]ND�FyZ�SRSU]H]�]ZL
NV]HQLH�]DWUXGQLHQLD�SR]DUROQLF]HJR�3RSUDZD�LQIUDVWUXNWXU\�WHFKQLF]QHM�:GUR*HQLH�PRGHOX�ZLHORIXQNF\MQHJR�UR]ZRMX�ZVL�=RUJDQL]RZDQLH�PDáHM�L��UHGQLHM�SU]HGVL
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'�*HQLH�GR�]DSHZQLHQLD�GRJRGQ\FK�ZDUXQNyZ�PLHV]NDQLRZ\FK�=DSHZQLHQLH�ZáD�FLZHJR�Z\SRVD*HQLD�Z�XVáXJL�]GURZLD��NXOWXU\�L�R�ZLDW\�'�*HQLH�GR�EXGRZ\�QRZ\FK�RELHNWyZ�X*\WHF]QR�FL�SXEOLF]QHM�3RSUDZD�GRVW
SQR�FL�PLHV]ND�FyZ�ZVL�GR�ZV]HONLFK�LQVW\WXFML�L�RUJDQL]DFML�ZVSRPDJDQLD�UR]ZRMX�SU]HGVL
ELRUF]R�FL��RUD]�XVáXJ�Z\*V]HJR�U]
GX��]ORNDOL]RZDQ\FK�Z�GX*\FK�PLDVWDFK�3RSUDZD�NV]WDáFHQLD�PáRG]LH*\�QD�ZV]\VWNLFK�SR]LRPDFK�V]NROQLFWZD�L�GRNV]WDáFDQLD]DZRGRZHJR�'�*HQLH�GR�]PQLHMV]HQLD�EH]URERFLD�SRSU]H]�UR]ZyM�ORNDOQHJR�U\QNX�SUDF\�5R]ZyM�PDá\FK�L��UHGQLFK�SU]HGVL
ELRUVWZ�]�VHNWRUD�SU]HWZyUVWZD�UROQR�VSR*\ZF]HJR�7ZRU]HQLH�ZDUXQNyZ�GR�UR]ZRMX�VHNWRUD�SURGXNF\MQR�XVáXJRZHJR�]H�ZVND]DQLHP�QD�UR]ZyM�JRVSRGDUVWZ�DJURWXU\VW\F]Q\FK�RUD]�PDá\FK�URG]LQQ\FK�]DNáDGyZ�SURGXNF\MQ\FK�L�XVáXJRZ\FK�8VSUDZQLHQLH�NRPXQLNDFML�PL
G]\�WHUHQDPL�ZLHMVNLPL�D�VLHFL� PLDVW�=DJRVSRGDURZDQLH�WHUHQyZ�SXEOLF]Q\FK��Z�W\P�SDUNyZ�ZLHMVNLFK��PLHMVF�LQWHJUDFML�VSRáHF]QHM�PR*OLZ\FK�GR�XU]�G]DQLD�Uy*QRURGQ\FK�LPSUH]�NXOWXUDOQ\FK�L�UR]U\ZNRZ\FK���� *PLQD�0LHG]LDQD�*yUD :\VW
SRZDQLH�XNU\WHJR�EH]URERFLD�Z�UROQLFWZLH�L�MHJR�SRVW
S�6áDER�UR]ZLQL
WD�LQIUDVWUXNWXUD�WHFKQLF]QD��NDQDOL]DFMD�VDQLWDUQD��QDZLHU]FKQLH�GUyJ��WHOHNRPXQLNDFMD��VLHü�JD]RZD��%UDN�PR*OLZR�FL�SURPRZDQLD�SU]HP\VáX�QD�WHUHQLH�JPLQ\�1LVND�SRGD* PLHMVF�SUDF\�Z�G]LDáDFK�SR]DUROQLF]\FK�1LVND�]DPR*QR�ü�PLHV]ND�FyZ�L�QLVND�]DVREQR�ü�EXG*HWX�JPLQ\�

:SURZDG]HQLH�WXU\VW\NL�L�DJURWXU\VW\NL�MDNR�SRGVWDZ\�JRVSRGDUNL�U\QNRZHM�QD�WHUHQLH�JPLQ\�RUD]�SU]HGVL
ELRUF]R�ü�]ZL�]DQD�]�REVáXJ� UXFKX�WXU\VW\F]QHJR�'�*HQLH�GR�]PQLHMV]HQLD�EH]URERFLD�SRSU]H]�UR]ZyM�ORNDOQHJR�U\QNX�SUDF\�.RPSOHNVRZHJR�SU]\JRWRZDQLD�JPLQ\�GR�UR]ZRMX�EXGRZQLFWZD�PLHV]NDQLRZHJR�R�Z\VRNLFK�VWDQGDUGDFK��JáyZQLH�GOD ]DPR*Q\FK�LQZHVWRUyZ�7ZRU]HQLH�NRPSOHNVRZ\FK�V\VWHPyZ�UR]ZRMX�SU]HGVL
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:SURZDG]HQLH�]PLDQ�VWUXNWXUDOQ\FK�Z�UROQLFWZLH�Z�NLHUXQNX�PRGHOX�JRVSRGDUNL�ZLHORIXQNF\MQHM�3REXG]HQLH�DNW\ZQR�FL�PLHV]ND�FyZ�JPLQ\�SRSU]H]�DWUDNF\MQ\�V\VWHP�V]NROHQLD�L�Z\FKRZDQLD�NUHRZDQLH�OLGHUyZ�VSRáHF]QR�FL�ORNDOQHM�Zá�F]HQLH�ORNDOQ\FK�VSRáHF]QR�FL�GR�UHDOL]DFML�LQZHVW\FML�ZVSyOQ\FK�RUJDQL]RZDQLH�VL
 UROQLNyZ�Z�JUXS\�SURGXFHQFNLH�RUJDQL]RZDQLH�LPSUH]�NXOWXURZ\FK��VSRUWRZ\FK�LQWHJUXM�F\FK�PLHV]ND�FyZ�JPLQ\�3RGQLHVLHQLH�MDNR�FL�*\FLD�PLHV]ND�FyZ�SRSU]H]�]ZL
NV]HQLH�]DWUXGQLHQLDSR]DUROQLF]HJR�3RSUDZD�LQIUDVWUXNWXU\�WHFKQLF]QHM�'�*HQLH�GR�SRSUDZ\�ZDUXQNyZ�]GURZRWQ\FK�VSRáHF]QR�FL�JPLQ\��SRSU]H]�UHDOL]DFM
QRZ\FK�L�PRGHUQL]DFM
 LVWQLHM�F\FK�RELHNWyZ�XVáXJ�DPEXODWRU\MQ\FK�RUD]�UR]V]HU]HQLH�LFK�]DNUHVX�R�XVáXJL�VSHFMDOLVW\F]QH��UHKDELOLWDF\MQH�5HDOL]DFMD�����SODFyZHN�SU]HGV]NROQ\FK�QD�WHUHQLH�JPLQ\�L�REM
FLH�RSLHN� SU]HGV]NROQ�SRZ\*HM�����SRSXODFML�G]LHFL�Z�ZLHNX�����ODW���� *PLQD�0RUDZLFD 8FL�*OLZR�FL�]ZL�]DQH�]�EDUG]R�VáDEHJR�VWDQX�GUyJ�=ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�:\VW
SRZDQLH�XNU\WHJR�EH]URERFLD�Z�UROQLFWZLH�L�MHJR�SRVW
S�6áDER�UR]ZLQL
WD�LQIUDVWUXNWXUD�WHFKQLF]QD��NDQDOL]DFMD�VDQLWDUQD��WHOHNRPXQLNDFMD��VLHü�JD]RZD��6áDEH�JOHE\��QLHRSáDFDOQR�ü�SURGXNFML�UROQHM��EUDN�U\QNyZ�]E\WX�L�SXQNWyZ�VNXSX�SáRGyZ�UROQ\FK�

3REXG]HQLH�DNW\ZQR�FL�JRVSRGDUF]HM�PLHV]ND�FyZ�ZUD]�]H�]PLDQ� LFK�PHQWDOQR�FL�:\]QDF]HQLH�G]LDáHN�LQZHVW\F\MQ\FK�RUD]�X]EURMHQLH�LFK�L�SURPRFMD�3RSUDZD�NV]WDáFHQLD�PáRG]LH*\�QD�ZV]\VWNLFK�SR]LRPDFK�V]NROQLFWZD�L�GRNV]WDáFDQLD�]DZRGRZHJR�:\NRU]\VW\ZDQLH�SRWHQFMDáX�WNZL�FHJR�Z�PLHV]ND�FDFK���LQZHVWRZDQLH��Z�PáRGH�SRNROHQLH��SURSDJRZDQLH�DNW\ZQHJR�Zá�F]DQLD�VL
 Z�Uy*QH�IRUP\�G]LDáDOQR�FL�JPLQ\�7ZRU]HQLH�QRZ\FK�PLHMVF�SUDF\�L�QRZ\FK�(UyGHá�GRFKRGyZ�PLHV]ND�FyZ�L�VDPRU]�GX*PLQ\�X]\VNDQH�G]L
NL�QRZ\P�LQZHVW\FMRP�6WZRU]HQLH�EDQNX�RIHUW�GOD�LQZHVWRUyZ�'�*HQLH�L�GEDáR�ü�R�UyZQRPLHUQ\�UR]ZyM�JPLQ\�:GUR*HQLH�V\VWHPX�ZVSLHUDQLD�ORNDOQHM�DNW\ZQR�FL�JRVSRGDUF]HM���� *PLQD�1RZD�6áXSLD =ZL
NV]HQLH�PLJUDFML�]�REV]DUX�JPLQ\�RVyE�PáRG\FK�L�OHSLHM�Z\NV]WDáFRQ\FK�:\VRNLH�EH]URERFLH�]�GX*\P�XG]LDáHP�RVyE�SR]EDZLRQ\FK�SUDZD�GR�]DVLáNX�1LHZ\VWDUF]DM�F\�SR]LRP�ED]\�R�ZLDWRZHM�1LHZ\VWDUF]DM�F\�]DNUHV��ZLDGF]H� PHG\F]Q\FK�L�RSLHNL�VSRáHF]QHM�%UDN�RUJDQL]DFML�L�G]LDáD� LQWHJUDF\MQ\FK�GOD PLHV]ND�FyZ�%UDN�SU]HWZyUVWZD�UROQR�VSR*\ZF]HJR�1LHZLHOND�LOR�ü�MHGQRVWHN�GUREQHJR�SU]HP\VáX�1LHHIHNW\ZQH�UROQLFWZR�6áDER�UR]ZLQL
WH�]DSOHF]H�REVáXJL�JRVSRGDUNL�

'�*HQLH�GR�RVL�JQL
FLD�Z\VWDUF]DM�FHJR�]DNUHVX�RSLHNL�PHG\F]QHM�L�VSRáHF]QHM�:áD�FLZH�Z\NRU]\VWDQLH�XPLHM
WQR�FL�ZVSyáSUDF\�]DU]�GX�JPLQ\�Z�]ZL�]NDFK�PL
G]\JPLQQ\FK�2GSRZLHGQLH�Z\NRU]\VWDQLH�GREUHJR�XNáDGX�GURJRZHJR�=DJRVSRGDURZDQLH�SU]HVWU]HQQH�QRZ\FK�WHUHQyZ�RVDGQLF]\FK�:áD�FLZH�Z\NRU]\VWDQLH�DWUDNF\MQHJR�SRáR*HQLD�JPLQ\�:GUD*DQLH�DOWHUQDW\ZQ\FK�IRUP�WXU\VW\NL�SU]\MD]QHM�GOD��URGRZLVND�Z�W\P�DJURWXU\VW\NL�$NW\ZL]DFMD�PLHV]ND�FyZ�RUD]�LFK�VDPRRUJDQL]RZDQLH�VL
�'�*HQLH�GR�Z\VRNLHM�DNW\ZQR�FL�UROQLNyZ�Z�QRZ\FK�VIHUDFK�LFK�G]LDáDOQR�FL�2SUDFRZDQLH�V\VWHPX�DWUDNF\MQ\FK�]DFK
W�GOD�LQZHVWRUyZ�:\]QDF]HQLH�L�RSUDFRZDQLH�ED]\�GDQ\FK��JUXQWyZ�SU]H]QDF]RQ\FK�SRG�LQZHVW\FMH�:\NRU]\VWDQLH��URGNyZ�]�8U]
GX�3UDF\�QD�DNW\ZL]DFM
 ]DZRGRZ� L�ZDON
 ]�EH]URERFLHP�GOD�VWZRU]HQLD�PLHMVF�SUDF\�]ZL�]DQ\FK�]�REVáXJ� PLHV]ND�FyZ�L�WXU\VWyZ�
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(GXNDFMD�Z�]DNUHVLH�WZRU]HQLD�JUXS�SURGXFHQFNLFK�6WZRU]HQLH�V\VWHPX�SU]HSá\ZX�LQIRUPDFML�SRPL
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SXM�F\P� VWUXNWXUDOQ\P� EH]URERFLHP�� NWyUHJR� QDVW
SVWZHP� MHVW� QDVLOHQLH� SDWRORJLL�VSRáHF]Q\FK�� $E\� SU]HUZDü� WR� ÄEá
GQH� NRáR´�� QDOH*\�� ZL
F� Z� VSRVyE� ]GHF\GRZDQ\� SRGM�ü�RGSRZLHGQLH� G]LDáDQLD�� NWyUH� ]PLQLPDOL]XM� ]MDZLVNR� EH]URERFLD� L� MHJR� VNXWNyZ�� 'ODWHJR�ZDUWR� SU]HDQDOL]RZDü� F]\� L� NRPX� PR*H� SU]\QLH�ü� NRU]\�FL� DJURWXU\VW\ND� RUD]� RSUDFRZDü�RGSRZLHGQL� SURJUDP� LQWHQV\ZQHJR� UR]ZRMX� WXU\VW\NL� L� DJURWXU\VW\NL� Z� SRZLHFLH�NLHOHFNLP�



��

3RGVWDZRZ\P� (UyGáHP� NRU]\�FL� GOD� UROQLNyZ�� Z\QLNDM�F\P� ]� UR]ZRMX� WXU\VW\NL�ZLHMVNLHM�� MHVW� PR*OLZR�ü� X]XSHáQLDQLD� GRFKRGyZ�� SR]\VNDQ\FK� ]� REVáXJL� WXU\VWyZ��: QLHNWyU\FK� SU]\SDGNDFK�PR*OLZH� E
G]LH� QDZHW� SU]HNZDOLILNRZDQLH� JRVSRGDUVWZ� UROQ\FK�QD� JRVSRGDUVWZD� ]DMPXM�FH� VL
 REVáXJ� UXFKX� WXU\VW\F]QHJR�� 'RGDWNRZH� GRFKRG\� VNáDGDM�VL
 ]�ZLHOX�HOHPHQWyZ�L�PR*OLZH�V� GR�X]\VNDQLD�SRSU]H]�x �ZLDGF]HQLH�XVáXJ�]ZL�]DQ\FK�]�ED]� QRFOHJRZ��x �ZLDGF]HQLH� XVáXJ� ]ZL�]DQ\FK� ]� ED]� JDVWURQRPLF]Q� ± QDOH*\� XNLHUXQNRZDü�UROQLNyZ� QD� SURGXNFM
 ]GURZHM� *\ZQR�FL� �VZRMVNLH� Z\URE\� �� SáRG\� OH�QH� MDNR�JáyZQ\� DWXW� GDQHJR� JRVSRGDUVWZD��� QDOH*\� QDGPLHQLü�� *H� Z\*\ZLHQLH� WXU\VWyZ� MHVW�]ZROQLRQH�RG�SRGDWNyZ�x XVáXJL� X]XSHáQLDM�FH�� SU]HZRGQLFWZR�� U
NRG]LHáR�� Z\SR*\F]DQLH� VSU]
WX� GR�DNW\ZQHJR�Z\SRF]\QNX�LWS�.RU]\�FL� PRJ� RVL�JQ�ü� UyZQLH* LQQL� PLHV]ND�F\� ZVL�� QLH� REVáXJXM�F\� EH]SR�UHGQLR�WXU\VWyZ� ± GRW\F]\� WR� Uy*QHJR� URG]DMX� XVáXJ� SU]\� LFK� REVáXG]H� WM��� SUDOQLF]H�� VWRODUVNLH��QDSUDZ\� SRMD]GyZ�� LWS�� 1DOH*\� QDGPLHQLü� UyZQLH* NRU]\�FL� Z\QLNDM�FH� ]� NRQWDNWyZ�PL
G]\OXG]NLFK��X]\VNDQLD�SUDF\�QD�PLHMVFX��EH]�NáRSRWOLZ\FK�L�GURJLFK�GRMD]GyZ�GR�SUDF\�RUD]� SRGDWNyZ�� :\PDJDQLD� WXU\VWyZ� PRJ� Z\PXVLü� SRGQLHVLHQLH� VWDQGDUGX� *\FLD�L�Z\SRVD*HQLD�ZVL��FR�VL
 ZL�*H�]�RF]\ZLVW\P�]\VNLHP�GOD�VDP\FK�PLHV]ND�FyZ�3R]\W\ZQH� DVSHNW\� Z\QLNDM�FH� ]� UR]ZRMX� DJURWXU\VW\NL� E
G� UyZQLH* NRU]\�FL� GOD��URGRZLVND�� ERZLHP� SU]\F]\QL� VL
 Z� GX*HM� PLHU]H� GR� MHJR� RFKURQ\�� 'RW\F]\� WR� JáyZQLH�VWZLHUG]HQLD� IDNWX��*H� WXU\VW\ND�ZLHMVND� MHVW�EDUG]LHM�SU]\MD]QD��URGRZLVNX�SU]\URGQLF]HPX�QL* UR]ZyM� G]LDáDOQR�FL� SU]HP\VáRZR�JRVSRGDUF]HM�� 2GSDG\� L� ]DJUR*HQLD� GOD� �URGRZLVND�SRZVWDáH�Z�Z\QLNX�REVáXJL�WXU\VWyZ�V� UyZQLH* PQLHM�XFL�*OLZH�L�áDWZLHMV]H�GR�XVXQL
FLD�QL*WH�� NWyUH� SRZVWDá\� Z� SU]HP\�OH�� 3UDZLGáRZR� ]RUJDQL]RZDQ\� UXFK� WXU\VW\F]Q\� PR*H� E\ü�ZD*Q\P� F]\QQLNLHP� Z� XQDRF]QLHQLX� VSRáHF]H�VWZX�� *H� Ä«]RVWDZLRQH� QDP� SU]H]� QDWXU
L� SU]RGNyZ� GREUD�� MDNR� QLHRGWZDU]DOQH� Z\PDJDM� RSLHNL� L� XV]DQRZDQLD� «´� �IUDJPHQW�'HNODUDFML�3URJUDPRZHM�7XU\VW\F]QHJR�=ZL�]NX�*PLQ��ZL
WRNU]\VNLFK��']LDáDQLD�7XU\VW\F]QHJR�=ZL�]NX�*PLQ��ZL
WRNU]\VNLFK�Z�]DNUHVLH�DJURWXU\VW\NL SU]\F]\QLá\�VL
 GR�]OLNZLGRZDQLD�EDULHU\�SUDZQHM��KDPXM�FHM�MHM�UR]ZyM��=PLDQD�SU]HSLVyZ�GRW\F]�F\FK�WXU\VW\NL� ZLHMVNLHM�� PyZL�FD� R� QRZHOL]DFML� XVWDZ\� R� SRGDWNX� RG� RVyE� IL]\F]Q\FK��ZSURZDG]LáD� RG� �� VW\F]QLD� ����� U�� QRZ\� ]DSLV�� G]L
NL� NWyUHPX� ZáD�FLFLHOH� JRVSRGDUVWZ�UROQ\FK�Z\QDMPXM�F\� GR� �� SRNRL� QLH� SáDF� SRGDWNyZ� RG� GRFKRGyZ� ]� W\WXáX�Z\QDMPX� W\FK�SRNRL� L� Z\*\ZLHQLD� SU]HE\ZDM�F\FK� Z� QLP� WXU\VWyZ� ± XVWDZD� ]� GQ�� ��� OLSFD� ���� U��R� SRGDWNX� GRFKRGRZ\P RG� RVyE� IL]\F]Q\FK� �']� 8�� 1U ��� ]� ���� U��� SR]� �������]�Sy(QLHMV]\PL�]PLDQDPL�1D� Z]URVW� DWUDNF\MQR�FL� WXU\VW\F]QHM� L� DJURWXU\VW\F]QHM� SRZLDWX�� ]QDF]Q\� ZSá\Z�E
G]LH�PLDáD�UR]EXGRZD�L�PRGHUQL]DFMD�GUyJ�SRZLDWRZ\FK�L�JPLQQ\FK�]�UyZQROHJá� EXGRZ�WUDV� L� �FLH*HN� URZHURZ\FK�QS��� SU]\� UHDOL]RZDQHM�Ä0DáHM�3
WOL��ZL
WRNU]\VNLHM´�QD� WHUHQDFK�JPLQ�%LHOLQ\��%RG]HQW\Q��*yUQR�L�1RZD�6áXSLD�XWZRU]RQD�]RVWDQLH�QRZD��FLH*ND�URZHURZD�R�GáXJR�FL�RNRáR����NP�
$E\� UR]ZyM� DJURWXU\VW\NL� E\á� LQWHQV\ZQ\� L� VNXWHF]Q\� QDOH*\� G�*\ü� GR� XVXQL
FLD�SR]RVWDá\FK��OHF]�UyZQLH�LVWRWQ\FK�EDULHU�

� EDULHU\�PHQWDOQR�FLRZHM�� UROQLF\�]D]Z\F]DM� V� QLHXIQL��SRGHMU]OLZL� L�QLHFK
WQL�]PLDQRP��$E\� ]PLHQLü� LFK� QDVWDZLHQLH� L� UR]ZL�]Dü� SUREOHP� SUHVML� �URGRZLVND� VSRáHF]QHJR��Z� MDNLP�*\MH� UROQLN� L� ZVSyáSUDFD� ]� QLP�� QDOH*\� RSUDFRZDü� F\NO� V]NROH� L� VSRWND� ]�PLHV]ND�FDPL��E
G�F\FK�IRUP� HGXNDFML�HNRORJLF]QHM��XZ\SXNOLü�PLHMVFRZHM�VSRáHF]QR�FL�NRU]\�FL�L�V]DQVH�QD� SROHSV]HQLH� V\WXDFML� PDWHULDOQHM�� MDNLH� QLHVLH� LQWHQV\ZQ\� UR]ZyM� DJURWXU\VW\NL� QD� LFK�WHUHQLH�
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� EUDN�WDQLFK�NUHG\WyZ:�3ROVFH�RGQRWRZXMH�VL
 EUDN�WDQLFK�NUHG\WyZ�LQZHVW\F\MQ\FK�QD�DJURWXU\VW\N
��MDN�UyZQLH*EUDN�MHVW�GRWDFML�QD�WH�FHOH��1D�SRGVWDZLH�REVHUZDFML�NUDMyZ�]DFKRGQLFK��LQWHQV\ZQ\�UR]ZyM�DJURWXU\VW\NL�QDVW�SLá�SR�XUXFKRPLHQLX�PR*OLZR�FL�VNRU]\VWDQLD�]�WDQLFK�NUHG\WyZ�L�GRWDFML�5RO� ZáDG]�MHVW��ZL
F�]DM
FLH�VL
 W� VSUDZ� RUD]�]QDOH]LHQLH�UR]V�GQHJR�UR]ZL�]DQLD�
� EUDN�SURPRFML�L�G]LDáDM�FHJR�V\VWHPX�PDUNHWLQJRZHJR:� FHOX� RVL�JQL
FLD� SUDZLGáRZHJR� UR]ZRMX� DJURWXU\VW\NL� L� SR]\VNLZDQLD� MDN QDMZL
NV]HM�LOR�FL� WXU\VWyZ�� QDOH*\� VWZRU]\ü� VNXWHF]QLH� G]LDáDM�F\� V\VWHP� PDUNHWLQJRZ\�� NWyUHJR�]DGDQLHP�E
G]LH�SURPRFMD�JRVSRGDUVWZ�DJURWXU\VW\F]Q\FK�SRSU]H]�x RJáRV]HQLD�L�LQIRUPDFMH�SUDVRZH�x UHNODPD�]D�SR�UHGQLFWZHP�,17(51(78�x Z\GDZQLFWZD��EURV]XU\��LQIRUPDWRU\�x VWZRU]HQLH� UHJLRQDOQHM� ED]\� NRPSXWHURZHM� ]� ELH*�F� DNWXDOL]DFM� LQIRUPDFML�GRW\F]�F\FK�JRVSRGDUVWZ�DJURWXU\VW\F]Q\FK�RUD]�]DNUHVX��ZLDGF]RQ\FK�XVáXJ� L�FL�JáHM�SRSUDZ\�LFK�MDNR�FL�x SURPRFMD�FDáHJR�UHJLRQX�SRSU]H]�XG]LDá�Z�WDUJDFK�WXU\VW\F]Q\FK�x SURPRFMD�Z\VRNLHJR�VWDQGDUGX�ED]\�QRFOHJRZHM��JDVWURQRPLF]QHM�L�XVáXJ�WXU\VW\F]Q\FK�RUD]�SRG�*DQLH�]D�Z\PRJDPL�WXU\VWyZ�x VWDUDQLD�Z�SR]\VNLZDQLX�SRZD*Q\FK�LQZHVWRUyZ�x SURPRFMD� NRQNXUHQF\MQ\FK� SRG� Z]JO
GHP� FHQRZ\P� L� MDNR�FLRZ\P� RIHUW�DJURWXU\VW\F]Q\FK�:�SRZLHFLH�NLHOHFNLP�Z\VW
SXM� GRJRGQH�ZDUXQNL�GR�UR]ZRMX�WHM�IXQNFML��NWyUH�SU]\V]áR�FL�SRZLQQ\� ]DRZRFRZDü�Z]URVWHP� OLF]E\� QRZR� XWZRU]RQ\FK� JRVSRGDUVWZ� DJURWXU\VW\F]Q\FK��6SUDZQLH� G]LDáDM�F\� V\VWHP� PDUNHWLQJRZ\� L� FL�JáD� SURPRFMD� WHJR� UHJLRQX� Z� ]DNUHVLH�DJURWXU\]PX��]�SHZQR�FL� SU]\F]\QL�VL
 GR�GX*HJR�R*\ZLHQLD�Z�WHM�G]LHG]LQLH�:�3ROVFH�SRZVWDá\�MX* SLHUZV]H�VWRZDU]\V]HQLD�DJURWXU\VW\F]QH��SHáQL�FH�Uy*QRURGQH�IXQNFMH� Z� LPLHQLX� L� QD� X*\WHN� JRVSRGDUVWZ� F]áRQNRZVNLFK�� 7XU\VW\F]Q\� =ZL�]HN� *PLQ��ZL
WRNU]\VNLFK� SRZRáD� WDNLH� VWRZDU]\V]HQLH� QD� .LHOHFF]\(QLH�� FR� SR]ZROL� P�LQ�� QD�VNXWHF]QH�SR]\VNLZDQLH�NOLHQWyZ�]�(XURS\�=DFKRGQLHM�:DORU\� WXU\VW\F]QH�� ]DJUR*HQLD� L� SUREOHP\� ]ZL�]DQH� ]� UXFKHP� WXU\VW\F]Q\P� RUD]�G]LDáDQLD�QD�U]HF]�UR]ZRMX�WXU\VW\NL�L�DJURWXU\VW\NL��SU]HGVWDZLRQH�]RVWDá\�Z�SRQL*V]HM�WDEHOL�
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7DEHOH����� :DORU\�WXU\VW\F]QH��]DJUR*HQLD�L�SUREOHP\�RUD]�G]LDáDQLD�QD�U]HF]�UR]ZRMX�WXU\VW\NL�L�DJURWXU\VW\NL
/S :\V]F]HJyOQLHQLH :DORU\�WXU\VW\F]QH =DJUR*HQLD�L�SUREOHP\ ']LDáDQLD�QD�U]HF]�UR]ZRMX�WXU\VW\NL�L�DJURWXU\VW\NL�� *PLQD�%LHOLQ\ 'REUD�GRVW
SQR�ü�NRPXQLNDF\MQD�'X*D�OHVLVWR�ü�RUD]�Z\VW
SRZDQLH��31�L�&�23.�3U]\URGQLF]H�PR*OLZR�FL�UR]ZRMX�Uy*QRURGQ\FK��DNW\ZQ\FK�IRUP�UHNUHDFML�:DUXQNL�SU]\URGQLF]H��NRU]\VWQH�GR�VWZRU]HQLD�]ELRUQLNyZ�ZRGQ\FK�0DORZQLF]R�ü�L�XQLNDWRZR�ü�SU]HáRPX�U]HNL�%LHOLQNL�7UDG\FMH�DJURWXU\VW\F]QH�3U]\URGQLF]\�L�VRFMRORJLF]Q\�SRWHQFMDá�UR]ZRMX�UROQLFWZD�RUJDQLF]QHJR�2JURGQLF]D�VSHFMDOL]DFMD�UROQLFWZD�%OLVNLH�SRáR*HQLH�.LHOF�3HáQD�WHOHIRQL]DFMD�JPLQ\�

6áDER�UR]ZLQL
WD�LQIUDVWUXNWXUD�WHFKQLF]QD��NDQDOL]DFMD�VDQLWDUQD��RF]\V]F]DOQLD��FLHNyZ��6áDER�UR]ZLQL
WD�REVáXJD�UXFKX�WXU\VW\F]QHJR�6áDER�UR]ZLQL
WD�ED]D�JDVWURQRPLF]QD�L�QRFOHJRZD�%UDN�SU]\VWRVRZDQLD�V]Nyá�GR�SHáQLHQLD�IXQNFML�ED]\�QRFOHJRZHM�SR]D�URNLHP�V]NROQ\P�%UDN�VLHFL�SRá�F]H� �FLH*NDPL�WXU\VW\F]Q\PL�SRPL
G]\��31��&�23.�D�SRV]F]HJyOQ\PL�PLHMVFRZR�FLDPL�Z�JPLQLH�%UDN�LQIRUPDFML�WXU\VW\F]QHM�RUD]�IROGHUyZ�L�SU]HZRGQLNyZ�WXU\VW\F]Q\FK�

5R]EXGRZD�REVáXJL�UXFKX�WXU\VW\F]QHJR�]JRGQLH�]�]DSRWU]HERZDQLHP��/LNZLGDFMD�G]LNLFK�Z\V\SLVN��PLHFL�RUD]�UDFMRQDOL]DFMD�JRVSRGDUNL�RGSDGDPL�RUD]��FLHNDPL�,QWHQV\ZQ\�UR]ZyM�SRGPLRWyZ�REVáXJXM�F\FK�ED]
JDVWURQRPLF]Q� L�QRFOHJRZ��'RVWRVRZDQLH�V]Nyá�GR�SHáQLHQLD�IXQNFML�VFKURQLVN�PáRG]LH*RZ\FK�'�*HQLH�GR�XWZRU]HQLD�QRZ\FK��FLH*HN�G\GDNW\F]Q\FK��URZHURZ\FK�RUD]�QRZ\FK�V]ODNyZ�WXU\VW\F]Q\FK�:\NRU]\VWDQLH�Z�VH]RQLH�]LPRZ\P��FLH*HN�URZHURZ\FK�MDNR�WUDV�GOD�WXU\VW\NL�QDUFLDUVNLHM�3LHO
JQDFMD�L�NRQVHUZDFMD�LVWQLHM�F\FK��FLH*HN�G\GDNW\F]Q\FK�L�V]ODNyZ�WXU\VW\F]Q\FK�5R]ZyM�IXQNFML�UHNUHDF\MQHM�L�VSRUWRZHM ]ZL�]DQHM�]�QRZ\PL�]ELRUQLNDPL�ZRGQ\PL�,QWHQV\ZQ\�UR]ZyM�JRVSRGDUVWZ�DJURWXU\VW\F]Q\FK�LG�F\�]D�Z\PRJDPL�WXU\VWyZ�:\NRU]\VWDQLH�UROQLFWZD�HNRORJLF]QHJR�Z�DJURWXU\VW\FH��SURGXNFMD�]GURZHM�*\ZQR�FL��6WZRU]HQLH�ORNDOQHJR�V\VWHPX�LQIRUPDFML�WXU\VW\F]QHM��� 0LDVWR�L�JPLQD�%RG]HQW\Q $WUDNF\MQH�SRáR*HQLH�JHRJUDILF]QH�:\VW
SRZDQLH�ZDUWR�FLRZ\FK�Z�VNDOL�SRQDGUHJLRQDOQHM�]DVREyZ�SU]\URGQLF]R�NUDMREUD]RZ\FK�)XQNFMRQRZDQLH��31�RUD]�63.�ZUD]�]�VLOQ� LFK�SURPRFM��'\VSRQRZDQLH��URGRZLVNLHP�R�QLVNLP�VWRSQLX�]DQLHF]\V]F]H��

%UDN�DNW\ZQR�FL�]ZL�]DQHM�]�UR]ZRMHP�JRVSRGDUVWZ�DJURWXU\VW\F]Q\FK�1LHZ\VWDUF]DM�FD�ED]D�WXU\VW\F]QD�L�MHM�QLVNL�VWDQGDUG�6áDER�UR]ZLQL
WD�LQIUDVWUXNWXUD�WHFKQLF]QD��NDQDOL]DFMD�VDQLWDUQD��RF]\V]F]DOQLD��FLHNyZ��6áDER�UR]ZLQL
WD�REVáXJD�UXFKX�WXU\VW\F]QHJR�6áDER�UR]ZLQL
WD�ED]D�JDVWURQRPLF]QD�L�QRFOHJRZD�

:\NRU]\VWDQLH�ZDORUyZ�SU]\URGQLF]R�NXOWXURZ\FK�GOD�DNW\ZQHJR��ZV]HFKVWURQQHJR�UR]ZRMX�ED]\�WXU\VW\F]QR�Z\SRF]\QNRZHM�RUD]�DWUDNF\MQH�RNUH�OHQLH�V]HURNLHM�RIHUW\�WXU\VW\F]QHM�JPLQ\�GOD�Uy*Q\FK JUXS�RGELRUFyZ�3URPRFMD�ZDORUyZ�WXU\VW\F]Q\FK�RUD]�WZRU]HQLH�ZH�ZVSyáSUDF\�]�V�VLHGQLPL�MHGQRVWNDPL�DNW\ZQHJR�PDUNHWLQJX�WXU\VW\F]QHJR�JPLQ\�L�UHJLRQX�2SUDFRZDQLH�ZVSyOQHJR�SURJUDPX�=ZL�]NX�*PLQ��ZL
WRNU]\VNLFK�GOD�ZVSLHUDQLD�UR]ZRMX�DJURWXU\VW\NL�5R]EXGRZD�REVáXJL�UXFKX�WXU\VW\F]QHJR�]JRGQLH�]�]DSRWU]HERZDQLHP��5R]ZyM�U]HPLRVáD�DUW\VW\F]QHJR�L�SDPL�WNDUVWZD�
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/S :\V]F]HJyOQLHQLH :DORU\�WXU\VW\F]QH =DJUR*HQLD�L�SUREOHP\ ']LDáDQLD�QD�U]HF]�UR]ZRMX�WXU\VW\NL�L�DJURWXU\VW\NL�� 0LDVWR�L�JPLQD�&K
FLQ\ :\VW
SRZDQLH�ZDUWR�FLRZ\FK�Z�VNDOL�SRQDGUHJLRQDOQHM�]DVREyZ�SU]\URGQLF]R�NUDMREUD]RZ\FK�)XQNFMRQRZDQLH�&K�.3.�:\VW
SRZDQLH�ZLHOX�PDORZQLF]\FK�MDVNL�XGRVW
SQLRQ\FK�GOD�UXFKX�WXU\VW\F]QHJR�:\VW
SRZDQLH�QD�WHUHQLH�JPLQ\�]ELRUQLNyZ�ZRGQ\FK�:\VW
SRZDQLH�V]ODNyZ�WXU\VW\F]Q\FK�L��FLH*HN�G\GDNW\F]Q\FK�'X*D�GRVW
SQR�ü�NRPXQLNDF\MQD�RUD]�EOLVNR�ü�.LHOF�

1LHZ\VWDUF]DM�FD�ED]D�WXU\VW\F]QD�L�MHM�QLVNL�VWDQGDUG�%UDN�UHDOL]DFML�EXGRZ\�]ELRUQLND�ZRGQHJR��&K
FLQ\��6áDER�UR]ZLQL
WD�LQIUDVWUXNWXUD�WHFKQLF]QD��NDQDOL]DFMD�VDQLWDUQD��RF]\V]F]DOQLD��FLHNyZ��JRVSRGDUND�RGSDGDPL��

%XGRZD�]ELRUQLND�ZRGQHJR��&K
FLQ\��:\NRU]\VWDQLH�ZDORUyZ�SU]\URGQLF]R�NXOWXURZ\FK�GOD�DNW\ZQHJR��ZV]HFKVWURQQHJR�UR]ZRMX�ED]\�WXU\VW\F]QR�Z\SRF]\QNRZHM�RUD]�DWUDNF\MQH�RNUH�OHQLH�V]HURNLHM�RIHUW\�WXU\VW\F]QHM�JPLQ\�GOD�Uy*Q\FK�JUXS�RGELRUFyZ�,QWHQV\ZQ\�UR]ZyM�WXU\VW\NL�L�DJURWXU\VW\NL��SU]HNV]WDáFHQLH�JPLQ\�Z��]DJá
ELH�WXU\VW\F]QH��3URPRFMD�JPLQ\�L�MHM�ZDORUyZ�WXU\VW\F]Q\FK�5R]EXGRZD�REVáXJL�UXFKX�WXU\VW\F]QHJR�]JRGQLH�]�]DSRWU]HERZDQLHP��,QWHQV\ZQ\�UR]ZyM�SRGPLRWyZ�REVáXJXM�F\FK�ED]
JDVWURQRPLF]Q� L�QRFOHJRZ��5R]ZyM�U]HPLRVáD�DUW\VW\F]QHJR�L�SDPL�WNDUVWZD�/LNZLGDFMD�G]LNLFK�Z\V\SLVN��PLHFL�RUD]�UDFMRQDOL]DFMD�JRVSRGDUNL�RGSDGDPL�RUD]��FLHNDPL�6WZRU]HQLH�ORNDOQHJR�V\VWHPX�LQIRUPDFML�WXU\VW\F]QHM�3RGM
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