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 QD�NURVLH�FHQWUDOL� ]D�SRPRF� UDND�SRPLDURZHJR� UR]G]LHODM�FHJRF]
�ü�VWDF\MQ��RG�F]
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WU]QLH�SRá�F]RQD�]�]DFLVNLHP�]LHPL�3U]\VWRVRZDQD�MHVW�GR�]DZLHV]HQLD�QD��FLDQLH�OXE�QD�NURVLH��0RFRZDQLH�WR�SRZLQQR�E\üMHGQDN�VWDELOQH�WDN�DE\�Z�WUDNFLH�QDFLVNDQLD�NODZLV]\�REXGRZD�VL
�QLH�SU]HFK\ODáD�
��� ,QVWDODFMD�L�XUXFKRPLHQLH�V]DINL�EDGDQLRZHM
���� 3RGá�F]HQLH�]DVLODQLD
1D� � ERF]QHM� �FLDQFH� REXGRZ\� ]QDMGXM� VL
 JQLD]GR� ZUD]� ]� ZW\F]N� GR� NWyUHM� QDOH*\SU]\NU
FLü� SU]HZRG\� ]DVLODM�FH� RUD]� SU]HZyG� X]LHPLDM�F\� ]JRGQLH� ]� RSLVHP� RERN]DFLVNyZ�SRND]DQ\P�QD�U\V��SRQL*HM�:DUWR�ü� QDSL
FLD� ]DVLODQLD� SRZLQQD� ]DP\NDü� VL
 Z� JUDQLFDFK� ��9� GR� ��9� QDSL
FLDVWDáHJR�RUD]�]DSHZQLDü�SU�G�QLH�PQLHMV]\�RG��$�1DOH*\� ]DFKRZDü� ELHJXQRZR�ü� :\á�F]QLN� ]DVLODQLD� ]QDMGXMH� VL
 QDG� JQLD]GHP]DVLODM�F\P�� =DEH]SLHF]HQLD� EH]SLHF]QLNRZH� XPLHV]F]RQH� V� ZHZQ�WU]� XU]�G]HQLD� QDSá\WFH�SU]HWZRUQLF\�'&�'&�6]DIND�MHVW�]DEH]SLHF]RQD�SU]HG�RGZUyFHQLHP�ELHJXQRZR�FL�]DVLODQLD�
3U]HZyG� X]LHPLDM�F\� QDMOHSLHM� SRá�F]\ü� ]� X]LHPLHQLHP� FHQWUDOL�� 7R� SRá�F]HQLHQDOH*\�Z\NRQDü�EDUG]R�VWDUDQQLH�SRQLHZD* PD�WR�ZSá\Z�QD�SRPLDU\�Z�VWRVXQNXGR�]LHPL�
8:$*$�� :� SU]\SDGNX� ]DVLODQLD� V]DINL� ]� ]DVLODF]D� QLH]DOH*QHJR� RG� FHQWUDOLNWyUHJR�SOXV�MHVW�QLH�X]LHPLRQ\��QDOH*\�SRGá�F]\ü�]ZRU
 SRPL
G]\�]LHPL� �VW\N�QU���D�SOXVHP�]DVLODQLD��VW\N�QU����QD�]DFLVNDFK�ZW\NX�]DVLODQLD�V]DINL�EDGDQLRZHM�=DVLODF]� SRZLQLHQ�PLHü� L]RORZDQH� ELHJXQ\� ]DVLODQLD� RG� SU]HZRGX� ]HUXM�FHJR� OXERFKURQQHJR�

ZLGRN�]DFLVNyZ�GR�SRGá�F]HQLD�]DVLODQLD�L�SU]HZRGX�X]LHPLDM�FHJR
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���� *QLD]GD�SRá�F]HQLRZH
8�SRGVWDZ\�REXGRZ\�]QDMGXMH�VL
 ]HVSyá� ��JQLD]G�PRGXODUQ\FK�GR�SRGá�F]HQLD�UDNyZSRPLDURZ\FK�RUD]�WHOHIRQX�NWyU\�SRVáX*\�MDNR�XNáDG�UR]PyZQ\�V]DINL�

VFKHPDW�JQLD]G�GR�SRGá�F]HQLD�UDNyZSRPLDURZ\FK�L�WHOHIRQX�UR]PyZQHJRQD�VFKHPDFLH�]RVWDáR�RSLVDQH�JQLD]GR�GOD�UDND���GOD�UDND���RSLV�MHVW�WDNL�VDP�

���� 5DNL�SRPLDURZH
'R�SRGá�F]HQLD�UDNyZ�SRPLDURZ\FK�VáX*\�SU]HZyG�F]WHUR*\áRZ\� ]DNR�F]RQ\�ZW\NLHPPRGXODUQ\P� �S�F�� 1D� VW\NDFK� ZHZQ
WU]Q\FK� QDOH*\� GRá�F]\ü� F]
�ü� VWDF\MQ� D]HZQ
WU]Q\FK�F]
�ü�OLQLRZ��UDND�SRPLDURZHJR�7\S�UDND�SRPLDURZHJR�SRZLQLHQ�E\ü�RGSRZLHGQL�GR�VWRVRZDQHJR�NURVX�
���� *QLD]GR�56V\JQDá\�MDNLH�QDOH*\�GRSURZDG]Lü�

56�MHVW�L]RORZDQ\�JDOZDQLF]QLH�RG�XNáDGyZ�HOHNWURQLF]Q\FK�V]DINL�EDGDQLRZHM�
���� 8NáDG�UR]PyZQ\6]DIND� EDGDQLRZD� Z\PDJD� GRá�F]HQLD� GR� JQLD]GD� WHOHIRQ� UR]PyZQ\� DSDUDWXWHOHIRQLF]QHJR�GRZROQHJR�URG]DMX�$SDUDW�WHQ�XPR*OLZLD�REVáXG]H�V]DINL�Z\NRQDQLH�UR]PyZ�]�PRQWHUHP�QD�OLQLL�PLHU]RQHM�GRá�F]\ü�VL
 GR�F]
�FL� VWDF\MQHM��QDJUDü� NRPXQLNDW� VáRZQ\� OXE�Zá�F]\ü�VL
 SRGVáXFKHPQD�OLQL
�GRá�F]RQ��GR�UDND�SRPLDURZHJR�

.RPSXWHU�3&6]DIND�%DGDQLRZD
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���� :LGRN�Sá\W\�L�RSLV�SU]Há�F]QLNyZ

1D�Sá\FLH�F]RáRZHM��DE\�XáDWZLü�REVáXJ
��XPLHV]F]RQR�F]WHU\�SU]Há�F]QLNL�R�]PLHQQ\P]QDF]HQLX�� 3U]Há�F]QLNL� WH� ]QDMGXM� VL
 SRG� Z\�ZLHWODF]HP� D� RSLV\� LFK� IXQNFML�� ZSRV]F]HJyOQ\FK� IXQNFMDFK� Z\�ZLHWODQH� V� QD� Z\�ZLHWODF]X� Z� V�VLDGXM�F\FK� ]� QLPL]DUH]HUZRZDQ\FK�QD�WHQ�FHO�SRODFK�
���� :á�F]HQLH���Z\á�F]HQLH�V]DINL*áyZQ\� Z\á�F]QLN� ]DVLODQLD� ]QDMGXMH� VL
 QD� GROQHM� �FLDQFH� REXGRZ\�� VáX*\� RQ� GRZ\á�F]HQLD� V]DINL� MH*HOL� SU]HZLGXMH� VL
 MHM� QLH� X*\ZDQLH� SU]H]� GáX*V]\� F]DV� QLH� PDSRZRGX� Z\á�F]DQLD� V]DINL� W\P�Z\á�F]QLNLHP� Z\VWDUF]\� Z\á�F]\ü� V]DIN
 Z� W]Z�� WU\EREQL*RQHJR�SRERUX�PRF\�:� WDNLP� WU\ELH� QLHDNW\ZQ\� VWDMH� VL
 Z\�ZLHWODF]�� MHJR� SRG�ZLHWODQLH� RUD]� SURFHVRU� LZV]\VWNLH�VWHURZDQH�SU]H]� QLHJR� XNáDG\��DNW\ZQH� ]D� SR]RVWDM� XNáDG\� SRPLDURZH� FRNRU]\VWQLH�ZSá\ZD�QD�LFK�VWDELOQR�ü�WHPSHUDWXURZ��$E\�Zá�F]\ü�V]DIN
 Z� WU\E�REQL*RQHJR�SRERUX�PRF\� QDOH*\� QDFLVQ�ü� NODZLV]� (6&� FRVSRZRGXMH� Z\M�FLH� ]� X*\ZDQHM� RSFML� SRPLDURZHM� D� QDVW
SQLH� Z\á�F]\ü� X*\ZDQ\� UDNNODZLV]HP�RGSRZLHGQLR�/��OXE�/��1D� Z\�ZLHWODF]X� ]RVWDQLH� ]GHILQLRZDQ\� NODZLV]� QDFL�QL
FLH� NWyUHJRZSURZDG]L�V]DIN
�Z�WU\E�REQL*RQHJR�SRERUX�PRF\�:á�F]HQLH�V]DINL�RGE\ZD�VL
�SU]H]�QDFL�QL
FLH�NODZLV]D�21��OXE�GRZROQHJR�NODZLV]D
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���� 3RGVáXFK�VRQG��Z\VRNR�LPSHGDQF\MQ��L�UR]PRZD�QD�UyZQROHJáHJR3RGVáXFK�MHVW�PR*OLZ\�]DQLP�]RVWDQLH�Z\EUDQD�OLQLD�SRPLDURZD�/��OXE�/��3R�ZáR*HQLX�UDND�SRPLDURZHJR�]�OHZHM�F]
�FL�Z\�ZLHWODF]D�SRMDZL�VL
�V\PERO�VWDQX�OLQLL�V\PEROH�V� RSLVDQH�Z�SXQNFLH�:\EyU�UDND�SRPLDURZHJR���-H*HOL�OLQLD�MHVW�]DM
WD�Z�SROXPRQLWRUXM�F\P�VWDQ�OLQLL�SRMDZL�VL
 ZWHG\�QDOH*\�SU]HG�UR]á�F]HQLHP�F]
�FL�VWDF\MQHM�LOLQLRZHM�Zá�F]\ü�VL
�SRGVáXFKHP�Z\VRNR�LPSHGDQF\MQ\P�QLH�REFL�*DM�F\P�EDGDQHM�OLQLL�

:�RSFML�WHM�]GHILQLRZDQH�]RVWDQ��QDVW
SXM�FH�NODZLV]H
Zá�F]HQLH�SRGVáXFKX�Z\VRNR�LPSHGDQF\MQHJR�QD�F]DV��V�GR�/���3RXSá\ZLH�WHJR�F]DVX�DXWRPDW\F]QLH�QDVW�SL�Z\á�F]HQLH�SRGVáXFKX�Zá�F]HQLH�VL
 GR� UR]PRZ\�/�� QD� WU]HFLHJR� EH]� UR]á�F]DQLD� F]
�FLVWDF\MQHM�RG�OLQLRZHM�]D�SRPRF��WHOHIRQX�V]DINRZHJR�Z\á�F]HQLD�VL
�]�UR]PRZ\�QD�WU]HFLHJR�]�/�
3RGVáXFK�/�5R]PRZD�]�/��QD�WU]HFLHJR:\á�F]HQLH��UR]PRZ\�QD�WU]HFLHJR�]�/�

6SRVyE�SU]Há�F]DQLD�UR]PRZ\�L�SRGVáXFKX�REUD]XMH�VFKHPDW�EORNRZ\�QD�Z\�ZLHWODF]X6WDQ�SU]Há�F]QLNDGRá�F]DM�FHJR�SRGVáXFK/��L�/�6WDQ�7HOHIRQXV]DINRZHJR���RGáR*RQD�Vá����SRGQLHVLRQD�Vá�

6WDQ��/�3RGVáXFK��3�5R]PRZD��5�6WDQ�/LQLL����RNUH�ODSRGVáXFK�LXSá\ZDM�F\�F]DVSRGVáXFKX
:\�ZLHWORQH�ZQHJDW\ZLH�RNUH�OD]HVWDZLRQ��UR]PRZ


6WDQ�SU]Há�F]QLNDGRá�F]DM�FHJRUR]PRZ
�]�WHOHIRQHPV]DINRZ\P3U]Há�F]QLN�RNUH�ODSRGWU]\PDQLH�F]
�FLVWDF\MQHM
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���� ,QIRUPDFMD�VáRZQD
)XQNFMD�WD�VáX*\�GR�Z\HPLWRZDQLD�Z�OLQL
�PLHU]RQ��LQIRUPDFML�VáRZQHM'R�Zá�F]HQLD�WHM�IXQNFML�VáX*\�NODZLV]� �Z�PHQX�JáyZQ\P�,QIRUPDFMD� VáRZQD� �(UyGáR� JáRVX�� ]RVWDáR� SRG]LHORQH� QD� F]WHUQD�FLH� �VHNXQGRZ\FKEORNyZ� NWyU\� ND*G\� PR*QD� QDJUDü� ]� WHOHIRQX� V]DINRZHJR� OXE� SU]HVáDü� ]� NRPSXWHUD�'UyGáR�JáRVX�Z�W\P�VDP\P�F]DVLH�PR*H�RGWZDU]Dü�MHGHQ�NRPXQLNDW�

������ 1DJU\ZDQLH�LQIRUPDFML�VáRZQHM$E\�QDJUDü�NRPXQLNDW�QDOH*\�Z�RSFML�RSLVDQHM�Z�SRSU]HGQLP�SXQNFLH�QDFLVQ�ü�NODZLV]VKLIW�]RVWDQ��]GHILQLRZDQH�NODZLV]H�MDN�QD�SRQL*V]\P�U\VXQNX�1DJU\ZDQ\�OXE�RGWZDU]DQ\�E
G]LH�NRPXQLNDW�R�Z\EUDQ\P�QXPHU]H�
��1DJU\ZDQLH�LQIRUPDFML�GR�(UyGáD�JáRVX��1DJU\ZDQLH�UR]SRF]\QD�VL
SR� QDFL�QL
FLX� NODZLV]D� L� V\JQDOL]RZDQH� MHVW� QHJDW\Z� LNRQ\QDJU\ZDQLD�� .RQLHF� QDJU\ZDQLD� QDVW
SXMH� SR� XSá\ZLH� �V� OXEQDFL�QL
FLX�GRZROQHJR�NODZLV]D���2GVáXFK�NRQWUROQ\�QDJUDQHM� LQIRUPDFML� GRNRQXMH� VL
 SR� QDFL�QL
FLXNODZLV]D��2GVáXFK�V\JQDOL]RZDQ\�MHVW�QHJDW\Z� LNRQ\�RGWZDU]DQLD�LNR�F]\�VL
�SR�XSá\ZLH���V�OXE�SR�QDFL�QL
FLX�GRZROQHJR�NODZLV]D�

'R�QDJUDQLD�MDN�L�RGVáXFKDQLD�NRPXQLNDWX�VáX*\�WHOHIRQ�UR]PyZQ\�
,QIRUPDFMD� VáRZQD� MHVW� SU]HFKRZ\ZDQD� Z� SDPL
FL� W\SX� )ODVK� L� QLH� MHVW� WUDFRQD� SRZ\á�F]HQLX�]DVLODQLD�,QIRUPDFM
 VáRZQ� PR*QD� UyZQLH* SU]HVáDü� ]D� SRPRF� NRPSXWHUD� SRSU]H]� ]á�F]H� 56�SDWU]�SXQNW����

:�QHJDW\ZLH�RNUH�ORQ\MHVW�QXPHU�NRPXQLNDWXNWyU\�E
G]LH�RGWZDU]DQ\SR�]Dá�F]HQLX�MHGQHJR�]SU]Há�F]QLNyZ
.ODZLV]H�GR�Z\ERUXQXPHUX�NRPXQLNDWX�GRRGWZDU]DQLD

3U]Há�F]QLNL�XPR*OLZLDM�FH�SRGDQLH]DVLODQLD�QD�OLQLH�/��OXE�/��LSRGDQLH�NRPXQLNDWX�R�Z\EUDQ\PQXPHU]H
.ODZLV]H�VWHUXM�FH]Dá��/XE�Z\á�1DFHFKRZDQLD�OLQLL�LSRGDQLD�LQIRUPDFML�](UyGáD�JáRVX
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����� 1DFHFKRZDQLH�OLQLL

$E\�Z\ZRáDü�W� IXQNFM
 QDOH*\�QDFLVQ�ü�NODZLV]� D� QDVW
SQLH� ]GHILQLRZDQ\�NODZLV]���1DFHFKRZDQLH�OLQLL� SROHJD�QD�SRGDQLX�QD� OLQL
 V\JQDáX�DNXVW\F]QHJR�PRGXORZDQHJR�ZU\WPLH��VHN�V\JQDá����VHN�SU]HUZD�6\JQDá� WHQ� PR*H� E\ü� Z\NRU]\VWDQ\� SU]H]� PRQWHUD� QD� OLQLL� GOD� MHM� LGHQW\ILNDFML� SU]H]RGVáXFK�PLNURWHOHIRQHP�PRQWHUVNLP�3RGá�F]HQLH�PLNURWHOHIRQX� GR� QDFHFKRZDQHM� OLQLL� QD� F]DV� GáX*V]\� RG� ��VHN� SRZRGXMHXUXFKRPLHQLH� Z\ZRáDQLD� REVáXJL� ELXUD� EDGD� D� PRQWHU� Vá\V]\� Z� W\P� F]DVLH� ]ZURWQ\V\JQDá�G]ZRQLHQLD�Z�U\WPLH�����=JáRV]HQLH� VL
 REVáXJL� SU]HU\ZD� Z\ZRáDQLH� L� DXWRPDW\F]QLH� ]HVWDZLD� SRá�F]HQLH� ]Z\ZRáXM�FD�OLQL��:� IXQNFML� WHM� ]RVWDá\� ]GHILQLRZDQH� GZD� NODZLV]H� VáX*�FH� GR� XVWDZLDQLD� SDUDPHWUyZQDGDZDQHJR�V\JQDáX����XVWDZLDQLH�F]
VWRWOLZR�FL���XVWDZLDQLH�SR]LRPX�QDGDZDQHJR�V\JQDáXVáX*\��SRGREQLH�MDN�Z� LQQ\FK�RSFMDFK�SRPLDURZ\FK��GR�Z\ZRáDQLDPHQX�UR]PyZQHJR��NODZLV]�MHVW�ZLGRF]Q\�L�DNW\ZQ\�W\ONR�JG\�MHVWSRGQLHVLRQD�VáXFKDZND�WHOHIRQX�V]DINRZHJR����� :\EyU�ÄUDND´�SRPLDURZHJR
$E\�Z\EUDü�ÄUDN´�NWyU\�PD�E\ü�X*\W\�GR�SRPLDUX��QDOH*\�QDFLVQ�ü�SU]Há�F]QLN�

�ÄUDN´� ÄUDN´��
:\EUDQ\�ÄUDN´�MHVW�V\JQDOL]RZDQ\�SRG�ZLHWOHQLHP�SU]Há�F]QLND�-H*HOL�ÄUDN´�MHVW�ZáR*RQ\�Z�JQLD]GR�SRPLDURZH�QD�Z\�ZLHWODF]X�Z�SROX�V�VLDGXM�F\P�]SU]Há�F]QLNLHP� ]QDMGXMH� VL
 V\PERO� RSLVXM�F\� FR� G]LHMH� VL
 QD� OLQLL� GRá�F]RQHM� GR� WHJRÄUDND´� ���OLQLD�ZROQD���]DM
WR�ü�OLQLL��G]ZRQLHQLH�QD�ÄUDNX´�Z\EUDQ\P�GR�SRPLDUX�SRMDZL��VL
�V\PEROH�X*\ZDQHJR�SRPLDUX���SRPLDU�VWDQX�L]RODFML�L�S
WOL
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��SRPLDU�WDUF]\�QXPHURZHM�WRQRZHM��SRPLDU�WDUF]\�QXPHURZHM�LPSXOVRZHM��GHNDGRZHM�
1LH�Z\EUDQ\� ÄUDN´� SRPLDURZ\� MHVW� XVWDZLRQ\� ÄQD� SU]HORW´� FR� R]QDF]D� *H� QLH� VWDQRZLSU]HV]NRG\�GOD�G]LDáDQLD�QXPHUX�Z�NWyUHJR�JQLH(G]LH�MHVW�ZáR*RQ\���� 5R]PRZD�QD�PLHU]RQHM�OLQLL
3R� ZáR*HQLX� UDND� GR� JQLD]GD� EDGDQLRZHJR� � L� Z\EUDQLX� WHJR� UDND� RGSRZLHGQLPNODZLV]HP� /�� OXE� /�� XDNW\ZQLD� VL
 PHQX� UR]PyZQH�� 1D� NODZLV]DFK� GHILQLRZDQ\FKSRMDZL��VL
�QDVW
SXM�FH�IXQNFMH�

���UR]PRZD�]�F]
�FL��VWDF\MQ����UR]PRZD�]�F]
�FL��OLQLRZ��� UR]PRZD� ]� F]
�FL� VWDF\MQ� L� OLQLRZ� �� GR� UDND� XVWDZLRQHJR� QDSU]HORW� XNáDG� UR]PyZQ\� GRá�F]DQ\� MHVW� UyZQROHJOH� FR� SR]ZDODZá�F]\ü�VL
�GR�SURZDG]RQHM�QD�OLQLL�UR]PRZ\�����SRZUyW�GR�SRPLDUX�MH�OL�PHQX�UR]PyZQH�E\áR�Z\ZRáDQH�]�SRPLDUX
'OD� ]ZL
NV]HQLD� SU]HMU]\VWR�FL� G]LDáDQLD� WHM� IXQNFML� ]RVWDá� VWZRU]RQ\� VFKHPDW\F]QLHXNáDG�SU]Há�F]QLNyZ�NWyUH�GRá�F]DM� XNáDG�UR]PyZQ\�WHOHIRQX�V]DINRZHJR�R]QDF]RQHJRV\PEROLF]QLH�]�SUDZHM�VWURQ\�Z\�ZLHWODF]D�GR�F]
�FL�OLQLRZHM��VWDF\MQHM�OXE�MHGQRF]H�QLHGR�F]
�FL�OLQLRZHM�L�VWDF\MQHM�QS��NLHG\�QD�PLHU]RQHM�OLQLL�MHVW�SURZDG]RQD�UR]PRZD�6\PERO� UH]\VWRUD� ���: GRá�F]RQHJR� GR� F]
�FL� VWDF\MQHM� R]QDF]D� SRGWU]\PDQLH� F]
�FLVWDF\MQHM�QD�F]DV�LFK�UR]G]LHOHQLD�QS��GOD�Z\NRQDQLD�SRPLDUX�F]
�FL�OLQLRZHM�
:�SU]\SDGNX�Z\ZRáDQLD�PHQX�UR]PyZQHJR�]�SRPLDUX�VFKHPDW�QLH�MHVW�SRND]\ZDQ\�DE\QLH� SU]\VáDQLDü� Z\QLNyZ� SRPLDURZ\FK�� Z\�ZLHWODQH� V� W\ONR� LNRQ\� GHILQLRZDQ\FKNODZLV]\�NWyUH�]JRGQLH�]�GRá�F]HQLHP�VL
�GR�UR]PRZ\�Z\�ZLHWORQH�V��Z�QHJDW\ZLH�

6WDQ�7HOHIRQXV]DINRZHJR���RGáR*RQD�Vá����SRGQLHVLRQD�Vá�
3U]Há�F]QLN�RNUH�ODM�F\GRá�F]HQLH�UR]PRZ\MHGQRF]H�QLH�GR�F]
�FLVWDF\MQHM�L�OLQLRZHM3U]Há�F]QLN�RNU�SRGWU]\PDQLH�F]
�FLVWDF\MQHM3U]Há�F]QLN�RNUH�ODM�F\�GRá�F]HQLHUR]PRZ\�W\ONR�GR�F]
�FL�VWDF\MQHM

3U]Há��UR]PRZ\W\ONR�]�F]
�FL�OLQLRZ�3U]Há�F]QLNUR]G]LHODM�F\�F]
�üVWDF\MQ��RG�F]
�FLOLQLRZHM

6\PERO�/��OXE�/��ZQHJDW\ZLH�RNUH�ODZ\EUDQ��OLQL
�GRUR]PyZ
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���� ']ZRQLHQLH�QD�PLHU]RQHM�OLQLL
']ZRQLHQLH�SROHJD�QD�SRGDQLX�QDSL
FLD� ���9���+]�OXE� ��9���+]VWDQGDUGRZR� �OXE� LQQ\FK� QDSL
ü� L� F]
VWRWOLZR�FL� XVWDZLRQ\FK� ZRSFML�XVWDZLDQLH�SDUDPHWUyZ�G]ZRQLHQLD��QD�NR�FyZNL�SRPLDURZH�=JáRV]HQLH� SRZRGXMH� SU]HUZDQLH� G]ZRQLHQLD� L� ]HVWDZLHQLHDNXVW\F]QHJR�SRá�F]HQLD�]�WHOHIRQHP�UR]PyZQ\P�*G\�UR]PRZD�SRPL
G]\�F]
�FL� OLQLRZ� D�WHOHIRQHP�V]DINRZ\P�E
G]LH�SU]HSURZDG]RQDWR� DXWRPDW\F]QLH� QDVW
SXMH� VWRS� G]ZRQLHQLD� Z� RSFML� SRPLDURZHM�� 1DWRPLDVW� JG\� SR]JáRV]HQLX�F]
�FL�OLQLRZHM�QLH�QDVW�SL�SRGQLHVLHQLH�VáXFKDZNL�QD�WHOHIRQLH�V]DINRZ\P�WRG]ZRQLHQLH� QLH� E
G]LH� ]DWU]\PDQH� L� ]RVWDQLH� Z]QRZLRQH� SR� RGáR*HQLX� VáXFKDZNL� QDF]
�FL�OLQLRZHM�3R� Z\EUDQLX� IXQNFML� G]ZRQLHQLD� NODZLV]HP� �]RVWDQ� ]GHILQLRZDQH� NODZLV]H� SDWU]SXQNW� SRPLDU\� Z� WUDNFLH� G]ZRQLHQLD�� QDVW
SQLH� ]GHILQLRZDQ\P� NODZLV]HP�QDOH*\� Zá�F]\ü� G]ZRQLHQLH�� :\á�F]HQLD� G]ZRQLHQLD� GRNRQXMH� VL
 SU]H]� QDFL�QL
FLHNODZLV]D� �NWyU\�SRMDZL�VL
�Z�PLHMVFX�NODZLV]D�VWDUW�Z�WUDNFLH�G]ZRQLHQLD�

��� 3RPLDU\-H*HOL� V]DIND� ]QDMGXMH� VL
 Z� SRPLHV]F]HQLX� JG]LH� WHPSHUDWXUD� MHVW� ]QDF]�FR� QL*V]D� RG��q&� L� E\áD�Z\á�F]RQD� ]� ]DVLODQLD�Z\á�F]QLNLHP� JáyZQ\P� �Z� GROQHM� F]
�FL� REXGRZ\�ZVND]DQH� MHVW� Z\NRQDQLH� NDOLEUDFML� XNáDGX� SRPLDURZHJR� RSLVDQHM� Z� SXQNFLH� � ����$E\�Z\NRQDü�SRPLDU�EDGDQHM�OLQLL�QDOH*\��ZáR*\ü�UDN�EDGDQLRZ\�Z�RGSRZLHGQLH�JQLD]GR�QD�NURVLH�Z\EUDü�ZáD�FLZ\�UDN�NODZLV]HP�/��OXE�/��QDFLVQ�ü�NODZLV]�RGSRZLDGDM�F\�]D�*�GDQ\�SRPLDU-H*HOL�]RVWDQLH�QDFL�QL
W\�NODZLV]�SRPLDUX�EH]�XSU]HGQLR�Z\EUDQHJR�UDND�DXWRPDW\F]QLHGR�SRPLDUX�Z\EUDQ\�]RVWDQLH�/��:\EUDQLH�SRPLDUX�SRZRGXMH�RGG]LHOHQLH�F]
�FL�VWDF\MQHM�RG�OLQLL�EDGDQHJR�QXPHUX�
���� 3RPLDU�VWDQX�L]RODFML�L�RSRUQR�FL�S
WOL�DERQHQFNLHM

1D� Z\�ZLHWODF]X� ]RVWDQ� RGSRZLHGQLR� ]GHILQLRZDQH� NODZLV]H� SRGZ\�ZLHWODF]HP�
��SRPLDU�RSRUQR�FL�L]RODFML�*\á\�ÄD´��L�]LHPL� RUD]�*\á\�ÄE´��L�]LHPL�Z\EyU� WHJR� NODZLV]D� SRZRGXMH�Zá�F]HQLH� SRPLDUX� RSRUQR�FL� L]RODFML� MHGQHM� ]� *\á� OLQLLDERQHQWD� D� ]LHPL��� .ROHMQH� QDFLVNDQLH� NODZLV]D� SRZRGXMH� SU]Há�F]DQLH� SRPLDUX� QDSU]HPLDQ�*\á\�D�L�E���SRPLDU�RSRUQR�FL�SRPL
G]\�*\á��ÄD´�L�*\á��ÄE´�� Zá�F]HQLH� PHQX� UR]PyZQHJR� �XUXFKDPLD� PHQX� UR]PyZQH� L� ]HVWDZLDDNXVW\F]QH�SRá�F]HQLH�RVWDWQLR�Z\EUDQH� OXE� SR]ZDOD�QD�Z\EyU� QRZHJR��� �NODZLV]� MHVW
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ZLGRF]Q\�L�DNW\ZQ\�W\ONR�JG\�MHVW�SRGQLHVLRQD�VáXFKDZND�WHOHIRQX�V]DINRZHJR��SRPLDU�REFHJR�QDSL
FLD�$&�L�'&3R� QDFL�QL
FLX� NODZLV]D� 6+,)7� ]RVWDQ� SU]HGHILQLRZDQH� NODZLV]H� IXQNF\MQH� SRGZ\�ZLHWODF]HP�SRPLDU�QDSL
ü�L�SU�GyZ�$&�L�'&�VWURQ\�FHQWUDORZHM��VWDF\MQHM�
:DUWR�FL� VWDQX� L]RODFML� MDNLH� QDOH*\� X]QDü� ]D� SRSUDZQH� RNUH�OD� SURGXFHQW� FHQWUDOL� GRNWyUHM�MHVW�GRá�F]RQD�PLHU]RQD�OLQLD��1DMF]
�FLHM�MHVW�WR�ZDUWR�ü��QLH�PQLHMV]D�QL*��0:�:DUWR�ü�S
WOL�DERQHQFNLHM�QDMF]
�FLHM�QLH�SRZLQQD�E\ü�ZL
NV]D�RG��N:

:�WUDNFLH�SRPLDUX�Z\�ZLHWODQH�V���5DE��RSRUQR�ü�PL
G]\�*\á��D�L�E�5D�]LHPLD�RSRUQR�ü�PL
G]\�*\á��D�L�]LHPL�5E�]LHPLD�RSRUQR�ü�PL
G]\�*\á��E�L�]LHPL�8GF��QDSL
FLH�SRPLDUX�,��SU�G�Sá\Q�F\�Z�REZRG]LH�SRPLDURZ\P/LQLMND� DQDORJRZD VáX*\� GR� SU]HGVWDZLHQLD� ]PLDQ� SU�GX� Sá\Q�FHJR� ZPLHU]RQ\P�REZRG]LH��%DUG]R�X*\WHF]QH�]DVWRVRZDQLH�OLQLMNL�DQDORJRZHM�Z�WHM�IXQNFML�WRZVND]DQLH� ]PLDQ\� SU]HSá\ZX� SU�GX� SU]\� RGZUyFHQLX� ELHJXQRZR�FL� � ]MDZLVNRZ\VW
SXMH�SU]\�SRMHPQR�FL�]QDMGXM�FHM� VL
 Z�REZRG]LH�SRPLDURZ\P��-H*HOL� ]DáR*\ü�*HWHOHIRQ� QD� NR�FX� OLQLL� WR� SRMHPQR�ü� RN�� �X)� Z\FK\OHQLH� OLQLMNL� R]QDF]Dü� PR*H� MHJRREHFQR�ü�D�W\P�VDP\P�FL�JáR�ü�OLQLL�:� WUDNFLH�SRPLDUX� VWDQX� L]RODFML� PR*H�Z\VW�SLü�SU]HNURF]HQLH� ]DNUHVX� SRPLDUX� SU�GXSá\Q�FHJR�Z�REZRG]LH�FR�PR*H�E\ü�]ZL�]DQH�]�Z\VW
SRZDQLHP�QD�OLQLL�REFHJR�QDSL
FLD�3RPLDU� VWDQX� L]RODFML� E
G]LH�VL
 RGE\ZDá�SU]\�QDSL
FLX� SRPLDURZ\P� ���9� OXE� LQQ\PZ\EUDQ\P�U
F]QLH�
���� 3RPLDU�REFHJR�QDSL
FLD3RPLDU�Z\ZRá\ZDQ\�NODZLV]HP� �]�IXQNFML�SRPLDUX�VWDQX�L]RODFML

3R�Z\EUDQLX�WHM�RSFML�SRPLDURZHM�]RVWDM��]GHILQLRZDQH�NODZLV]H����SRZUyW�GR�RSFML�SRPLDU�VWDQX�L]RODFML����SRPLDU�REFHJR�QDSL
FLD�*\á\�D�OXE�E�Z�VWRVXQNX�GR�]LHPL���SRPLDU�QDSL
FLD�SRPL
G]\�*\áDPL�D�L�E
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��Zá�F]HQLH�PHQX� UR]PyZQHJR��NODZLV]� MHVW� ZLGRF]Q\� L� DNW\ZQ\� W\ONR�JG\MHVW�SRGQLHVLRQD�VáXFKDZND�WHOHIRQX�V]DINRZHJR�
3RPLDU�2EF\FK�1DSL
ü�MHVW�PR*OLZ\�Z�WU]HFK�WU\EDFK�SRPLDURZ\FK7U\E\�SRPLDURZH�PR*QD�Z\ELHUDü�SR�QDFL�QL
FLX�NODZLV]D�6KLIW�Z�RSFML�SRPLDUXREF\FK�QDSL
ü�

.ODZLV]�Z\�ZLHWODQ\�Z�QHJDW\ZLH�R]QDF]D�DNWXDOQLH�Z\EUDQ\�WU\E�SRPLDURZ\�
���EH]�REFL�*DQLD�OLQLL�SRPLDURZ\FK��SRPLDU�Z\VRNR�LPSHGDQF\MQ\���0::7U\E�REHMPXMH�SRPLDU�QDSL
FLD�'&��VWDáHJR����QDSL
FLD�$&��]PLHQQHJR�� LF]
VWRWOLZR�FL�$&�7U\E��0::�Z\ELHUDQ\�MDNR�GRP\�OQ\�SR�XUXFKRPLHQLX�SRPLDUX

7U\E��0::�VáX*\�GR�SRPLDUX�REFHJR�QDSL
FLD�VWURQ\�OLQLRZHM�EH]�LFKREFL�*DQLD���WU\E�REFL�*HQLD�OLQLL�SRPLDURZ\FK�UH]\VWDQFM� ��N:�:�7U\E� REHMPXMH� SRPLDU� SU�GX� $&� L� '&� ZUD]� ]� SU]HOLF]RQ� ZDUWR�FL�QDSL
FLD�$&�L�'&��RUD]�SRPLDU�F]
VWRWOLZR�FL�QDSL
FLD�]PLHQQHJR�$&

7U\E���N::�VáX*\�GR�SRPLDUX�REF\FK�QDSL
ü�L�SU�GyZ�VWURQ\�OLQLRZHMZ\PXV]DM�F�SU]HSá\Z�SU�GX����WU\E�REFL�*HQLD�OLQLL�SRPLDURZ\FK�SRMHPQR�FL� �X)�7U\E�REHMPXMH�SRPLDU� SU�GX�$&�� SU]HOLF]RQH� QDSL
FLH�$&� RUD]� SRPLDUF]
VWRWOLZR�FL�QDSL
FLD�$&

7U\E��X)�VáX*\�GR�SRPLDUX�REFHJR�QDSL
FLD�L�SU�GX�]PLHQQHJR�VWURQ\OLQLRZHM
:�]DOH*QR�FL�RG�WU\EX�SRPLDURZHJR�QD��Z\�ZLHWODF]X�V� Z\�ZLHWODQH�W\ONR�WH�SDUDPHWU\NWyUH�Z� GDQ\P� WU\ELH�V� PLHU]RQH� MHGQDN� GOD� OHSV]HM� RULHQWDFML� Z\QLNL� V� Z\�ZLHWODQH
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]DZV]H�Z�W\FK�VDP\FK�PLHMVFDFK�Z\�ZLHWODF]D1D�HNUDQLH�Z\�ZLHWODF]D�Z\�ZLHWORQH�V� QDVW
SXM�FH�Z\QLNL�Z�]DOH*QR�FL�RG�Z\EUDQHJRWU\EX�SRPLDURZHJR�
,GF �� SU�G� Sá\Q�F\� SRG� ZSá\ZHPREFHJR�QDSL
FLD�VWDáHJR�,DF �� SU�G� Sá\Q�F\� SRG� ZSá\ZHPREFHJR�QDSL
FLD�]PLHQQHJR�

8GF���ZDUWR�ü�QDSL
FLD�VWDáHJR�8DF���ZDUWR�ü�QDSL
FLD�]PLHQQHJR�)DF���F]
VWRWOLZR�ü�QDSL
FLD�]PLHQQHJR�
$E\�XQLNQ�ü�SRPLDUX� QDáDGRZDQHM� SRMHPQR�FL� OLQLL��SRPLDU� ]DOHFDP\�Z\NRQDü�PHWRG�SU�GRZ��Z\ELHUDM�F�WU\E�SRPLDURZ\���N::
3RPLDU�F]
VWRWOLZR�FL�XáDWZLD�RNUH�OHQLH�SRFKRG]HQLD�REFHJR�QDSL
FLD�]PLHQQHJR�
:�WUDNFLH�SRPLDUX�REFHJR�QDSL
FLD�PR*H�SRMDZLDü�VL
 SRPLDU�QLHZLHONLFK�QDSL
ü�REF\FK]PLHQQ\FK� R� F]
VWRWOLZR�FL� ��+]� V� WR� ]DNáyFHQLD� SRFKRG]�FH� ]� QDSL
FLD� VLHFLHQHUJHW\F]QHM� �F]
VWR� MHVW� WR�SRPLDU� QLHVWDELOQ\��RVF\OXM�F\�Z�RNROLF\�]HUD� L� WUXGQ\�GRRGF]\WDQLD���7DNLH�ZVND]DQLH�QLH��ZLDGF]\�MHV]F]H�R�XV]NRG]RQHM�OLQLL�
���� 3RPLDU�QDSL
ü�VWURQ\�VWDF\MQHM3RPLDU� Z\ZRá\ZDQ\� NODZLV]HP� ]� IXQNFML� SRPLDUX� VWDQX� L]RODFML� SRQDFL�QL
FLX�NODZLV]D�6KLIW

3R�Z\EUDQLX�WHM�RSFML�SRPLDURZHM�]RVWDM��]GHILQLRZDQH�NODZLV]H����SRZUyW�GR�RSFML�SRPLDU�VWDQX�L]RODFML����SRPLDU�QDSL
FLD�*\á\�D�OXE�E�Z�VWRVXQNX�GR�]LHPL���SRPLDU�QDSL
FLD�SRPL
G]\�*\áDPL�D�L�E��Zá�F]HQLH�PHQX� UR]PyZQHJR��NODZLV]� MHVW� ZLGRF]Q\� L� DNW\ZQ\� W\ONR�JG\MHVW�SRGQLHVLRQD�VáXFKDZND�WHOHIRQX�V]DINRZHJR�
3RPLDU�1DSL
ü�MHVW�PR*OLZ\�Z�WU]HFK�WU\EDFK�SRPLDURZ\FK7U\E\�SRPLDURZH�PR*QD�Z\ELHUDü�SR�QDFL�QL
FLX�NODZLV]D�6KLIW�Z�RSFML�SRPLDUXQDSL
ü�

.ODZLV]�Z\�ZLHWODQ\�Z�QHJDW\ZLH�R]QDF]D�DNWXDOQLH�Z\EUDQ\�WU\E�SRPLDURZ\�



=XEHN�(OHFWURQLFV�V�F���

���EH]�REFL�*DQLD�OLQLL�SRPLDURZ\FK��SRPLDU�Z\VRNR�LPSHGDQF\MQ\���0::7U\E�REHMPXMH�SRPLDU�QDSL
FLD�'&��VWDáHJR����QDSL
FLD�$&��]PLHQQHJR�� LF]
VWRWOLZR�FL�$&�7U\E� �0:: XUXFKDPLDQ\� MHVW� DXWRPDW\F]QLH� SR� XUXFKRPLHQLXSRPLDUX

7U\E��0::�VáX*\�GR�SRPLDUX�QDSL
ü�FHQWUDORZ\FK�VWURQ\�VWDF\MQHM�EH]�LFKREFL�*DQLD���WU\E�REFL�*HQLD�OLQLL�SRPLDURZ\FK�UH]\VWDQFM� ��N:�:�7U\E� REHMPXMH� SRPLDU� SU�GX� $&� L� '&� ZUD]� ]� SU]HOLF]RQ� ZDUWR�FL�QDSL
FLD�$&�L�'&��RUD]�SRPLDU�F]
VWRWOLZR�FL�QDSL
FLD�]PLHQQHJR�$&

7U\E���N::�VáX*\�GR�SRPLDUX�QDSL
ü�L�SU�GyZ�VWURQ\�FHQWUDORZHMZ\PXV]DM�F�SU]HSá\Z�SU�GX��PR*H�WR�Z\HOLPLQRZDü�SUREOHP�QLHPR*OLZR�FL�REFL�*HQLD�Z\SRVD*HQLD�DERQHQFNLHJR�OXE�JHQHUDWRUDG]ZRQLHQLD����WU\E�REFL�*HQLD�OLQLL�SRPLDURZ\FK�SRMHPQR�FL� �X)�7U\E�REHMPXMH�SRPLDU� SU�GX�$&�� SU]HOLF]RQH� QDSL
FLH�$&� RUD]� SRPLDUF]
VWRWOLZR�FL�QDSL
FLD�$&

7U\E��X)�VáX*\�GR�SRPLDUX�QDSL
FLD�L�SU�GX�G]ZRQLHQLD�VWURQ\�VWDF\MQHM
:�]DOH*QR�FL�RG�WU\EX�SRPLDURZHJR�QD��Z\�ZLHWODF]X�V� Z\�ZLHWODQH�W\ONR�WH�SDUDPHWU\NWyUH� Z� GDQ\P� WU\ELH� V� PLHU]RQH� MHGQDN� QD� OHSV]� RULHQWDFM
 Z\QLNL� V� Z\�ZLHWODQH]DZV]H�Z�W\FK�VDP\FK�PLHMVFDFK�DE\�RGQDOH]LHQLH�QLH�VSUDZLDáR�ZL
NV]\FK�NáRSRWyZ�1D�HNUDQLH�Z\�ZLHWODF]D�Z\�ZLHWORQH�V� QDVW
SXM�FH�Z\QLNL�Z�]DOH*QR�FL�RG�Z\EUDQHJRWU\EX�SRPLDURZHJR�
,GF �� SU�G� Sá\Q�F\� SRG� ZSá\ZHPQDSL
FLD�VWDáHJR�,DF �� SU�G� Sá\Q�F\� SRG� ZSá\ZHPQDSL
FLD�]PLHQQHJR�

8GF���ZDUWR�ü�QDSL
FLD�VWDáHJR�8DF���ZDUWR�ü�QDSL
FLD�]PLHQQHJR�)DF���F]
VWRWOLZR�ü�QDSL
FLD�]PLHQQHJR�
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���� �3RPLDU\�SDUDPHWUyZ�Z\ELHUF]\FK
3R�Z\EUDQLX�WHM�IXQNFML�]GHILQLRZDQH�]RVWDQ��NODZLV]H�
���3RPLDU�Z\ELHUDQLD�LPSXOVRZHJR����3RPLDU�Z\ELHUDQLD�WRQRZHJR�'70)����3U]Há�F]HQLH�XPR*OLZLDM�FH�U
F]Q\�Z\EyU�PLHU]RQ\FK�LPSXOVyZ���.ODZLV]���VáX*\�GR�SU]HVXZDQLD�NXUVRUD�Z�SUDZR����.ODZLV]���VáX*\�GR�SU]HVXZDQLD�NXUVRUD�Z�OHZR���:á�F]HQLH�XNáDGX�UR]PyZQHJR��NODZLV]�MHVW�ZLGRF]Q\�L� DNW\ZQ\�W\ONR�JG\MHVW�SRGQLHVLRQD�VáXFKDZND�WHOHIRQX�V]DINRZHJR�����3RZUyW�GR�DXWRPDW\F]QHJR�SU]HJO�GDQLD�PLHU]RQ\FK�LPSXOVyZ�

���� 3RPLDU�SDUDPHWUyZ�Z\ELHUDQLD�GHNDGRZHJR

3RPLDU�REHMPXMH�WS�����F]DV�SU]HUZ\W]�����F]DV�]ZDUFLDWP����F]DV�PL
G]\�VHULDPLI�������F]
VWRWOLZR�üWS�W]�±�VWRVXQHN�SU]HUZ\�GR�]ZDUFLD/LQLMND�DQDORJRZD���SU]HGVWDZLD�NROHMQH�LPSXOV\�VHULL:�JyUQHM�F]
�FL�SR�OHZHM�VWURQLH�Z\�ZLHWODF]D��Z�WUDNFLH�Z\ELHUDQLD�XND]XM� VL
 Z\EUDQHF\IU\�8�GRáX�SRMDZLDM��VL
�NROHMQH�LPSXOV\�VHULL�:V]\VWNLH� SDUDPHWU\� SRPLDUX� Z� WUDNFLH� WUZDQLD� VHULL� LPSXOVyZ� V� PLHU]RQH� L]DSDPL
W\ZDQH�Z�SDPL
FL��QLH�V� Z\�ZLHWODQH�]H�Z]JO
GX�QD�WUXGQR�ü�LFK�RGF]\WDQLD�ZF]DVLH�U]HF]\ZLVW\P��3R� VNR�F]HQLX� VHULL� LPSXOVyZ� QDVW
SXMH� SUH]HQWDFMD� ZV]\VWNLFK� SDUDPHWUyZ� GODSRV]F]HJyOQ\FK� LPSXOVyZ� VHULL�� :VND]DQLD� SRPLDURZH� V� Z\�ZLHWODQH� RG� RVWDWQLHJRLPSXOVX�GR�SLHUZV]HJR�,QIRUPDFMD�NWyU\�]�LPSXOVyZ� MHVW�DNWXDOQLH�Z\�ZLHWODQ\�RGE\ZD�VL
 SU]H]�SRG�ZLHWOHQLHNXUVRUHP�RGSRZLHGQLHJR�LPSXOVX�0R*OLZH�MHVW�WH* U
F]QH�VWHURZDQLH�Z\ERUHP�PLHU]RQHJR�LPSXOVX�VHULL�SU]H]�QDFL�QL
FLHNODZLV]D�]GHILQLRZDQHJR�

Z\EUDQH�F\IU\
LPSXOV\�VHULL
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$�QDVW
SQLH�NODZLV]DPL���L�±�Z\EUDQLH�ZáD�FLZHJR�LPSXOVX�3DUDPHWU\� X]QDZDQH� ]D� SRSUDZQH� WR� F]
VWRWOLZR�ü� I � �� +]� GR� ��� +]� RUD]� VWRVXQHNSU]HUZ\�GR�]ZDUFLD�WS�W]� �����GR�����3RGF]DV�SRPLDUX�WDUF]\�QXPHURZHM�GHNDGRZHM�QDFL�QL
FLH�SU]Há�F]QLND�REZRGyZ�PR*HVSRZRGRZDü� Z\�ZLHWOHQLH� SRPLDUX� F]DVX� IODVK� QDOH*\� ZVND]DQLH� WR� ]LJQRURZDü�SRSUDZQH�LPSXOV\�PLHU]RQHM�WDUF]\�SU]\ZUyF� Z\�ZLHWODF]RZL�SRVWDü�ZáD�FLZ� GOD�WHJRSRPLDUX�
���� 3RPLDU�SDUDPHWUyZ�IXQNFML�IODVK
)XQNFMD�IODVK�Z�DSDUDFLH�WHOHIRQLF]Q\P�MHVW�SU]HUZ� Z�REZRG]LH�SU]\�SRGQLHVLRQHM�SU]H]DERQHQWD�VáXFKDZFH�3RPLDU� SROHJD� QD� ]PLHU]HQLX� F]DVX� WHM� SU]HUZ\�� $E\� Z\ZRáDü� SRPLDU� QDOH*\� V]DIN
XVWDZLü� Z� RSFML� SRPLDUX� WDUF]\� QXPHURZHM� GHNDGRZHM�� QDFL�QL
FLH� NODZLV]D� IODVK� ZWHOHIRQLH�VSRZRGXMH�DXWRPDW\F]QH�SU]Há�F]HQLH�V]DINL�Z�WU\E�SRPLDUX�F]DVX�IODVK��-H*HOL� F]DV� MHVW� NUyWV]\� QL* ���PV� SU]HUZD� ]RVWDQLH� ]LGHQW\ILNRZDQD� MDNR� LPSXOVZ\ELHUF]\�:WHG\� Z\�ZLHWORQ\� ]RVWDQLH� SRPLDU� 71� GHNDGRZHM� ]� Z\EUDQ� F\IU� �� F]DV� WS� MHVWF]DVHP�IODVK�
���� 3RPLDU�SDUDPHWUyZ�Z\ELHUDQLD�WRQRZHJR�'70)

3RPLDU�REHMPXMH�WG�±�F]DV�WUZDQLD�V\JQDáX�Z\ELHUF]HJRWL���F]DV�SU]HUZ\�PL
G]\�V\JQDáDPL(NUDQ�Z\�ZLHWODF]D�]RVWDMH�SRG]LHORQ\�QD�GZD�SROD�Z�NWyU\FK�Z\�ZLHWODQH�V� SDUDPHWU\F]
VWRWOLZR�FL�VNáDGRZ\FK�/���JUXS\�QL*V]HM+���JUXS\�Z\*V]HM1D� SRPLDU� ND*GHM� ]� JUXS� VNáDGDM� VL
 SRPLDU� F]
VWRWOLZR�FL� SRGDQ\� Z� >+]@�� SRQL*HMZ\�ZLHWORQD� MHVW� SURFHQWRZD� RGFK\áND� RG� QRUP\� L� � Z� SUDZ\P� RNQLH� UDPNL� SR]LRPF]
VWRWOLZR�FL�VNáDGRZHM�Z�WHM�JUXSLH�SRGDQ\�Z�>G%P@�3RQL*HM�Z\�ZLHWODQH�V� QD�ELH*�FR�Z\ELHUDQH�F\IU\�NWyUH�V� SU]HSLV\ZDQH�Z�OHZHM�JyUQHMF]
�FL�Z\�ZLHWODF]D�-H*HOL�PLHU]RQ\�V\JQDá�'70)�WUZD�GáX*HM� WR�Z�PLHMVFX� Z\�ZLHWODQ\FK� Z\EUDQ\FK� F\IUSRMDZLD� VL
 OLQLMND� DQDORJRZD� REUD]XM�FD� SR]LRP� V\JQDáX� ]HVSRORQHJR�� 3R� ]DQLNXV\JQDáX�'70)�OLQLMND�ZUDFD�GR�VZHM�SLHUZRWQHM�IXQNFML�



7HOHNRPXQLNDF\MQD�6]DIND�%DGDQLRZD

=XEHN�(OHFWURQLFV�V�F� ��

���� 3RPLDU\�Z�WUDNFLH�G]ZRQLHQLD
$E\� SRGDü� SU�G� G]ZRQLHQLD� QD� EDGDQ� OLQL
 QDOH*\� QDFLVQ�ü� NODZLV]G]ZRQLHQLD]RVWDQ��QD�Z\�ZLHWODF]X�]GHILQLRZDQH�NODZLV]H

��]PLDQD�F]
VWRWOLZR�FL�G]ZRQLHQLD��VWDQGDUGRZR����+]�QD����+]����6WDUW�Zá�F]HQLH�G]ZRQLHQLD��� ��6WRS�Z\á�F]HQLH�G]ZRQLHQLD��ZHM�FLH�GR�PHQX� UR]PyZQHJR� �NODZLV]� MHVW� ZLGRF]Q\� L� DNW\ZQ\� W\ONR�JG\MHVW�SRGQLHVLRQD�VáXFKDZND�WHOHIRQX�V]DINRZHJR���JáR�Q\�V\JQDá�DNXVW\F]Q\��RSLV�NODZLV]D�SRMDZLD�VL
 MH*HOL�V]DIND�]GHNRGXMHQD�NR�FX�OLQLL�S
WO
�WHOHIRQX���SU]\M
WR�ZDUWR�ü�QL*V]��RG��NRKP��1D�Z\�ZLHWODF]X�SRMDZL��VL
�LQIRUPDFMH�R�SDUDPHWUDFK�G]ZRQLHQLD�,G]Z�����SU�G�G]ZRQLHQLD8G]�������REFL�*RQH��QDSL
FLH�G]ZRQLHQLD& ��SRMHPQR�ü�XNáDGX�Z\ZRáDQLDI� OXE� I�� �� F]
VWRWOLZR�ü� QDSL
FLD� G]ZRQLHQLD� PLHU]RQD� Z� WUDNFLHG]ZRQLHQLD� =�I����PRGXá�LPSHGDQFML�XNáDGX�G]ZRQLHQLD�II���N�W�SU]HVXQL
FLD�ID]RZHJR3U]HG� XUXFKRPLHQLHP� G]ZRQLHQLD� Z� JyUQHM� OLQLMFH� SRGDZDQD� MHVW� XVWDZLRQDF]
VWRWOLZR�ü� G]ZRQLHQLD� I�� OXE� I�� RUD]� U\WP� G]ZRQLHQLD� 5 � �� �� ��FR� R]QDF]D� �VHNG]ZRQLHQLD�L��VHN�SU]HUZ\��3RPLDU�SRMHPQR�FL��N�WD�SU]HVXQL
FLD�ID]RZHJR�RUD]� LPSHGDQFML�PR*H� ]RVWDü� ]QDF]QLH]DIDáV]RZDQ\� SU]H]� REHFQR�ü� Z� REZRG]LH� HOHPHQWyZ� SyáSU]HZRGQLNRZ\FK��:� WDNLPSU]\SDGNX�DE\�GRNáDGQLH�]PLHU]\ü�SRZ\*V]H�SDUDPHWU\�QDOH*\�X*\ZDü�RSFML�5/&�
���� *áR�Q\�V\JQDá�DNXVW\F]Q\:�SU]\SDGNX�JG\�DERQHQW�PLHU]RQ\�PD�(OH�RGáR*RQ\�PLNURWHOHIRQ�QD�ZLGHáNL�PR*OLZHMHVW�Z\ZRáDQLH�]D�SRPRF��V\JQDáX�DNXVW\F]QHJR�R�F]
VWRWOLZR�FL������+]�)XQNFMD�WD�MHVW�GRVW
SQD�Z�WU\ELH�G]ZRQLHQLD� L�W\ONR�ZWHG\�JG\�LVWQLHMH�QD�OLQLLS
WOD�VWDáRSU�GRZD�
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����� 3RPLDU�SDUDPHWUyZ�5/&
������� :VW
S�WHRUHW\F]Q\
3RPLDU� SDUDPHWUyZ� 5/&� MHVW� VNRPSOLNRZDQ\P�SRPLDUHP��Z� NWyU\P� PLHU]RQ\FK� MHVWNLONDG]LHVL�W�Uy*Q\FK�SDUDPHWUyZ�1D�LFK�SRGVWDZLH�REOLF]DQH�V��Z\QLNL�5��/��&��)���I���IR��=�I��
/LQL
�WHOHIRQLF]Q��PR*QD�SU]HGVWDZLü�Z�SRVWDFL�GZyMQLND�R�Z\SDGNRZHM�LPSHGDQFML�='ZyMQLN� WHQ� PR*QD� Z� VSRVyE� XSURV]F]RQ\� SU]HGVWDZLü� Z� SRVWDFL� V]HUHJRZHJRSRá�F]HQLD� 5�� /�� &�� Z� NWyU\P� SDUDPHWU\� 5/&� V� ZDUWR�FLDPL� Z\SDGNRZ\PL� WHJRREZRGX�

,PSHGDQFM
�=�WDNLHJR�REZRGX�PR*QD�Z\]QDF]\ü�]H�Z]RUX
_ _ � �= 5 [ [/ F= + −� �

JG]LH�� _=_���PRGXá�LPSHGDQFML5���UH]\VWDQFMD�GZyMQLND[ // = ω ���UHDNWDQFMD�LQGXNF\MQD[ &F =
�

ω
���UHDNWDQFMD�SRMHPQR�FLRZD

WJ ;5φ = ���I�N�W�SU]HVXQL
FLD�ID]RZHJR
I /&R =

��π
��&]
VWRWOLZR�ü�UH]RQDQVRZD
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������� :á�F]HQLH�SRPLDUX
3RPLDU� SDUDPHWUyZ� 5/&�Z\ZRáXMH� VL
 Z� RSFML� G]ZRQLHQLD�SU]H]� QDFL�QL
FLH� NODZLV]D

�D�QDVW
SQLH�NODZLV]HP� ��
:�SU]\SDGNX�JG\�Z�PLHMVFX�NODZLV]D�5/&�Z\�ZLHWODQ\�MHVW�V\PERO� R]QDF]DWR�GX*��XSá\ZQR�ü�GOD�SU�GX�VWDáHJR��QDMF]
�FLHM�SRGQLHVLRQD�VáXFKDZND��:�WDNLP�SU]\SDGNX�SRPLDU�SDUDPHWUyZ�5/&�MHVW�QLHPR*OLZ\�

(NUDQ���3RF]�WNRZ\�5/&
:� SRPLDU]H� 5/&� LVWQLHMH� Z\EyU� SUH]HQWDFML� Z\QLNyZ� Z� VSRVyE� XSURV]F]RQ\� OXEV]F]HJyáRZ\�� 8SURV]F]RQD� SUH]HQWDFMD� MHVW� DXWRPDW\F]QLH� Z\ELHUDQD� SR� Z\ZRáDQLXSRPLDUX�&KF�F�X]\VNDü�SU]HGVWDZLDQLH�ZV]\VWNLFK�Z\QLNyZ�QDOH*\�QDFLVQ�ü�NODZLV]�SRZUyW�GR�SUH]HQWDFML�XSURV]F]RQHM�NODZLV]HP�

(NUDQ���3UH]HQWDFMD�XSURV]F]RQD�5/& (NUDQ���3UH]HQWDFMD�V]F]HJyáRZD�5/&
1D� HNUDQLH� XSURV]F]RQ\P� SU]HVWDZLRQH� V� W\ONR� Z\QLNL� SDUDPHWUyZ� 5�� /� L� &RGSRZLHGQLR�SRG�V\PERODPL�VNáDGQLNyZ�REZRGX

��UH]\VWDQFMD�REZRGX���� ��LQGXNF\MQR�ü�REZRGX�� ��SRMHPQR�ü�REZRGX
��RNUH�OD�SRPLDU�SRPL
G]\�*\áDPL�DE

1D�Z\�ZLHWODF]X�V]F]HJyáRZ\P�SU]HGVWDZLDQH�V��QDVW
SXM�FH�Z\QLNL�8�I� ��REFL�*RQH�QDSL
FLH�SRPLDURZH,�I� ��SU�G�SRPLDUX
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II �N�W� SU]HVXQL
FLD� ID]RZHJR� GOD� F]
VWRWOLZR�FL� �I�� PL
G]\� SU�GHP� LQDSL
FLHP��N�W�WHQ�MHVW�GRGDWQL�GOD�REFL�*HQLD�SRMHPQR�FLRZHJR�L�XMHPQ\GOD�LQGXNF\MQHJR�
5 ��ZDUWR�ü�UH]\VWDQFML�]QDMGXM�FHM�VL
�Z�PLHU]RQ\P�REZRG]LH
& ��SRMHPQR�ü�REZRGX
/ ��LQGXNF\MQR�ü�REZRGX
=�I� ��LPSHGDQFMD�REZRGX�PLHU]RQD�GOD�RNUH�ORQHM�F]
VWRWOLZR�FL�I�
I �� F]
VWRWOLZR�ü� QDSL
FLD� SRPLDURZHJR�� -HVW� WR� F]
VWRWOLZR�ü� GOD� NWyUHMZ\�ZLHWODQH� V� WH� SDUDPHWU\� SRPLDUX� NWyUH� RG� QLHM� ]DOH*� V� WR�8�I���,�I���=�I���II�
IR �F]
VWRWOLZR�ü� UH]RQDQVRZD� PLHU]RQHJR� REZRGX� �� Z� NWyUHM� LPSHGDQFMDSRMHPQR�FLRZD�MHVW�UyZQD�LPSHGDQFML�LQGXNF\MQHM�-H*HOL� IR�Z\VW
SXM
 R]QDF]D�WR��*H� SRQL*HM� F]
VWRWOLZR�FL� IR� � REZyG� PDFKDUDNWHU�SRMHPQR�FLRZ\��QDWRPLDVW�SRZ\*HM�F]
VWRWOLZR�FL�IR�REZyG�PDFKDUDNWHU�LQGXNF\MQ\�-H�OL� WDNL� SU]\SDGHN� Z\VW
SXMH� SRGF]DV� SRPLDUX� OLQLL� DERQHQFNLHM��ZLDGF]\� WR� QDMF]
�FLHM� R� Z\VW
SRZDQLX� WHOHIRQX� ]� WUDG\F\MQ\PG]ZRQNLHP�SRODU\]RZDQ\P�

3RPLDU� 5/&� SROHJD� QD� SRGDQLX� QD� EDGDQ� OLQL
 QDSL
FLD� ]PLHQQHJR� R� R�PLXSU]Há�F]DQ\FK�NROHMQR�F]
VWRWOLZR�FLDFK��+]����+]����+]����+]�����+]�����+]�����+]������+]�SU]Há�F]DQLH�F]
VWRWOLZR�FL�SU]HGVWDZLRQH�]RVWDáR�SRVW
SHP�OLQLMNL�DQDORJRZHM��
0LHU]RQH�V� SU�G\��QDSL
FLD�L�REOLF]DQH� SDUDPHWU\�5�&� L�/�RUD]� LPSHGDQFMD�PLHU]RQHMOLQLL�GOD�Z\EUDQHM�XSU]HGQLR�F]
VWRWOLZR�FL�I�NODZLV]HP� �0R*OLZH�V��GR�Z\ERUX�F]
VWRWOLZR�FL�SRPLDURZH�SRGDQH�Z\*HM�
:DUWR�ü�REFL�*RQHJR�QDSL
FLD�ZDKD�VL
 RG��9�GR���9�L�QLH�SRZLQQR�XUXFKDPLDü�XNáDGXG]ZRQLHQLD�Z�WHOHIRQLH�
=DNUHV� SRPLDUX� MHVW� RJUDQLF]RQ\� Z]DMHPQ� UHODFM� PL
G]\� UHDNWDQFM� D� UH]\VWDQFM�]QDMGXM�F\PL� VL
 Z� REZRG]LH�QS�� MH*HOL� UHDNWDQFMD� SRMHPQR�FLRZD� MHVW� EDUG]R� PDáD� DUH]\VWDQFMD� GX*R� ZL
NV]D� WR� N�W� SU]HVXQL
FLD� ID]RZHJR� VWDQLH� VL
 QLHF]\WHOQ\� D� SU�GSRPLDUX�EDUG]R�PDá\��QLHPR*OLZH� W\P�VDP\P�VWDQLH�VL
 RNUH�OHQLH�ZDUWR�FL�SRMHPQR�FLOXE�LQGXNF\MQR�FL�



7HOHNRPXQLNDF\MQD�6]DIND�%DGDQLRZD

=XEHN�(OHFWURQLFV�V�F� ��

:�SU]\SDGNX�Z\VW
SRZDQLD�REZRGX�5/&�]�XSá\ZQR�FL� GOD�SU�GX�VWDáHJR�WR�]QDF]\�ZREZRG]LH� LVWQLHMH� UH]\VWDQFMD� UyZQROHJáD�R� ZDUWR�FL� 5����N:�� DXWRPDW\F]QLH� QDVW�SLSU]Há�F]HQLH�GR�SRPLDUX�XSá\ZQR�FL�GOD�SU�GX�VWDáHJR�

(NUDQ���8Sá\ZQR�ü�'&���XSURV]F]RQ\3RPLDU�REHMPXMH���UH]\VWDQFMD�REZRGX
(NUDQ���8Sá\ZQR�ü�'&���V]F]HJyáRZ\3RPLDU�REHMPXMH���5H]\VWDQFMD�REZRGX8GF� ��1DSL
FLH�SRPLDURZH�VWDáH,GF ��3U�G�VWDá\�Sá\Q�F\�REZRG]LH

&KF�F� ]PLHU]\ü� SDUDPHWU\� 5/&� SRPL
G]\� ]LHPL� D� MHGQ� ]� *\á� QDOH*\� X*\ü� NODZLV]DGHILQLXM�FHJR�]PLDQ
 *\á�SRPLDURZ\FK��RSLVDQHJR�SRQL*HM��
���SRPLDU�SRPL
G]\�*\á��D�L�]LHPL����SRPLDU�SRPL
G]\�*\á��E�L�]LHPL����SRPLDU�SRPL
G]\�*\á��D�L�E

����� 3RPLDU�LPSHGDQFML�Z�SD�PLH�����GR�����+]

3RPLDU�LPSHGDQFML�PD�QD�FHOX�VSUDZG]HQLH�SRSUDZQR�FL�GRSDVRZDQLD�RGELRUQLND�2EMDZDPL�QLHGRSDVRZDQLD�V��F]
VWR�]áD�Vá\V]DOQR�ü�OXE�QDGPLHUQ\�HIHNW�ORNDOQ\�,PSHGDQFMD� =� GRSDVRZDQHJR� DSDUDWX� WHOHIRQLF]QHJR� L� ND*GHJR� LQQHJR� XU]�G]HQLDDERQHQFNLHJR��ID[��PRGHP��SRZLQQD�Z\QRVLü����: GRSXV]F]DOQH�V� ZDUWR�FL�]�]DNUHVXRG�����GR�����:�

:\ZRáDQLH�SRPLDUX�RGE\ZD�VL
�SU]H]�QDFL�QL
FLH�NODZLV]D�:�IXQNFML�V��]GHILQLRZDQH�QDVW
SXM�FH�NODZLV]H�Zá�F]HQLH�IXQNFML�ÄQDFHFKRZDQLH�UDND´��SRPLDUX�SR]LRPX�L�F]
VWRWOLZR�FLV\JQDáX�RGELHUDQHJR��JHQHUDWRUD�]�XVWDZLDQ��F]
VWRWOLZR�FL��L�SR]LRPHP�
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SRPLDU�LPSHGDQFML�GOD�XVWDZLRQHM�F]
VWRWOLZR�FLZá�F]HQLH� NXUVRUD� QD� Z\NUHVLH� Z� FHOX� RGF]\WX� Z\QLNyZ� SRPLDUX� GODPLHMVFD�ZVND]DQHJR�SU]H]�NXUVRU�
3RPLDU�Z\NRQ\ZDQ\�MHVW�]D�SRPRF� ���SU]Há�F]DQ\FK�F]
VWRWOLZR�FL�Z�]DNUHVLH�����+]GR������+]�QDGDZDQ\FK�]�JHQHUDWRUD�V]DINL�R� LPSHGDQFML�Z\M�����:� 3U]Há�F]DQLH�MHVW]REUD]RZDQH�QD�Z\�ZLHWODF]X�SDVNLHP�SRVW
SX�'OD�ND*GHM�F]
VWRWOLZR�FL�PLHU]RQ\�MHVW�SU�G�L�QDSL
FLH�D�QDVW
SQLH�REOLF]DQD�LPSHGDQFMD=� RGELRUQLND��:\QLNL� SRPLDUX� SU]HGVWDZLDQH� V� ]D� SRPRF� ZDUWR�FL� OLF]ERZ\FK� RUD]Z\NUHVX�IXQNFML�=�I��:\NUHV�U\VRZDQ\�MHVW�QD�SRGVWDZLH�NROHMQ\FK�SRPLDUyZ�&]
VWRWOLZR�FL� QDGDZDQH� SU]H]� JHQHUDWRU� ]RVWDá\� WDN� XV]HUHJRZDQH� DE\� SLHUZV]H� �SRPLDUyZ�GDá\�]EOL*RQ\�Z\NUHV�LPSHGDQFML�D�ND*G\�QDVW
SQ\�SRPLDU�GDMH�GRNáDGQLHMV]HRGZ]RURZDQLH� ]DOH*QR�FL� =�I��� =DNR�F]HQLH� SRPLDUX� MHVW� V\JQDOL]RZDQH� V\JQDáHPG(ZL
NRZ\P�SR�F]\P�F\NO�VL
�SRZWDU]D�-H*HOL� SRGF]DV� WUZDQLD� SRPLDUX� QDVW�SL� ]PLDQD� XNáDGX� SRPLDURZHJR� QDOH*\� SU]H]QDFL�QL
FLH�NODZLV]D�� UR]SRF]�ü�RG�SLHUZV]HJR�SRPLDUX�Z�SU]HFLZQ\P�UD]LH�QDOH*\RGF]HNDü�GR�SHáQHJR�QDVW
SQHJR�F\NOX�SRPLDURZHJR������F]
VWRWOLZR�FL���3RPLDU�WHOHIRQX�RGE\ZD�VL
 SU]\�SRGQLHVLRQ\P�PLNURWHOHIRQLH�L�SU]\VáRQL
WHM�VáXFKDZFH]EOL*DM�F� VL
 Z� WHQ� VSRVyE� GR� ZDUXQNyZ� UR]PRZ\� WHOHIRQLF]QHM� L� XQLNDM�F� VSU]
*HQLDDNXVW\F]QHJR�QD�]HZQ�WU]�PLNURWHOHIRQX�
:á�F]HQLH�NXUVRUD�

)XQNFMD�VáX*\�GR�Z\�ZLHWOHQLD�Z\QLNyZ�SRPLDUX�Z�Z\EUDQ\P�SXQNFLH�Z\NUHVX�
������� 3RPLDU�LPSHGDQFML�GOD�GRZROQLH�XVWDZLRQHM�F]
VWRWOLZR�FL
3RPLDU� Z\ZRá\ZDQ\� MHVW� SR� QDFL�QL
FLX� NODZLV]D� D� QDVW
SQLH� ]GHILQLRZDQHJRNODZLV]D� �

3RPLDU� LPSHGDQFML� Z\NRQ\ZDQ\� MHVW� GOD� F]
VWRWOLZR�FL� XVWDZLDQHM� NODZLV]DPL� �� L� �� �=DNUHV�SRPLDUX�REHMPXMH�LPSHGDQFMH�RG���GR��N:

.XUVRU�ZVND]XM�F\PLHMVFH�RGF]\WXZ\QLNyZSRPLDURZ\FK
3DVHN�SRVW
SXSRPLDUX
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��� )XQNFMH�XVWDZLDQLD
���� 8VWDZLDQLH�SDUDPHWUyZ�GOD�SRPLDUyZ�VWDQX�L]RODFML1DFL�QL
FLH�NODZLV]D� VFKLIW�Z� RSFML�SRPLDUX� VWDQX� L]RODFML� VSRZRGXMH�SU]HGHILQLRZDQLHNODZLV]\�NWyUH�XPR*OLZL��NDOLEUDFM
 XNáDGX�SRPLDURZHJR��:VNXWHN�]PLDQ�WHPSHUDWXU\��VWDU]HQLDHOHPHQWyZ� Z� SU]\U]�G]LH� SU]HZLG]LDQR� WU\E� NDOLEUDF\MQ\�� 3R� MHJRXUXFKRPLHQLX� QDVW
SXMH� SRPLDU� SU]\� RGFL
W\FK� NR�FyZNDFKSRPLDURZ\FK��REOLF]HQLH�ZVSyáF]\QQLNyZ�NDOLEUDF\MQ\FK��]DSLVDQLH�LFKZ�SDPL
FL�L�Z\M�FLH�]�IXQNFML�XVWDZLDQLH� ZDUWR�FL� ]ZDUFLD� GOD� NWyUHM� PD� QDVW
SRZDü� V\JQDOL]DFMDG(ZL
NRZD�� 3R� XUXFKRPLHQLX� WHM� IXQNFML� NODZLV]DPL� �� L� �� QDOH*\XVWDZLü� Z\PDJDQ� ZDUWR�ü� 5 � ������: L� ]DWZLHUG]Lü� NODZLV]HP� 2.�:\M�FLH�]�IXQNFML�XVWDZLDQLD�SU]H]�QDFL�QL
FLH�NODZLV]D�(6&�SRZRGXMHSRZUyW�GR�SRSU]HGQLHJR�XVWDZLHQLD�'&9� GHI� �� XVWDZLD�QDSL
FLH�SRPLDURZH�GRP\�OQLH� FR� R]QDF]D� *H� SRZá�F]HQLX� OXE� UHVHWRZDQLX� � XU]�G]HQLD� ]RVWDQLH� QD� NR�FyZNDFKSRPLDURZ\FK� XVWDZLRQH� WR� QDSL
FLH� SRPLDURZH�� 8VWDZLDQLH� RGE\ZDVL
 SU]H]� Z\EUDQLH� NODZLV]DPL� �� L� �� MHGQHJR� ]� �� QDSL
ü�� :\M�FLH� ]IXQNFML�NODZLV]HP�2.�SRZRGXMH�MHGQRF]HVQH�]DSDPL
WDQLH�XVWDZLHQLD�8*\FLH� NODZLV]D� (6&� SRZRGXMH� SRZUyW� GR� SRSU]HGQLFK� XVWDZLH��1DSL
FLH�XVWDZLDQH�MHVW�Z���VNRNDFK��9����9����9����9����9����9�1DSL
FLD� ��9� L� ���9� PRJ� E\ü� XVWDZLDQH� W\ONR� GOD� MHGQHM� VHVMLSRPLDURZHM�'&9�XVWDZLD�QDSL
FLH�SRPLDURZH�QD� F]DV� MHGQHM� VHVML� SRPLDURZHM� FRR]QDF]D� *H� UHVHW� OXE� SR� Z\á�F]HQLX� L� SRQRZQ\P� Zá�F]HQLX� QDVW�SLSU]\ZUyFHQLH� QDSL
FLD� GRP\�OQHJR� XVWDZLRQHJR� Z� SRSU]HGQLPSXQNFLH��1DSL
FLH�UHJXORZDQH�MHVW�Z���VNRNDFK���9����9����9����9���9����9����9�����9�
���� XVWDZLDQLH�SDUDPHWUyZ�G]ZRQLHQLD3R�Z\EUDQLX�IXQNFML�G]ZRQLHQLH�SU]Há�F]QLNLHP�VFKLIW�SU]Há�F]D�VL
�Z�WU\E�XVWDZLH��1D�Z\�ZLHWODF]X�]RVWDQ��SU]HGHILQLRZDQH�NODZLV]H�VáX*\�GR�XVWDZLDQLD�U\WPX�G]ZRQLHQLD�5 �VHN���VHN���������������������=PLDQ\�U\WPX�GRNRQXMH�VL
 NODZLV]DPL���L���D�]DWZLHUG]HQLD�XVWDZLHQLDNODZLV]HP�2.�VáX*\� GR� XVWDZLDQLD� F]
VWRWOLZR�FL� G]ZRQLHQLD�� 5HJXORZDQD� MHVWF]
VWRWOLZR�ü� I�� OXE� I�� ]DOH*QLH� RG� XVWDZLHQLD�Z� IXQNFML� G]ZRQLHQLD�=DNUHV�UHJXODFML�Z\QRVL���������+]��=PLDQD�F]
VWRWOLZR�FL�RGE\ZD�VL
SU]\� X*\FLX� NODZLV]\� �� L� �� D� ]DWZLHUG]HQLH� L� Z\M�FLH� ]� RSFMLXVWDZLHQLD� NODZLV]HP� 2.�� :\M�FLH� SU]H]� QDFL�QL
FLH� NODZLV]D� (6&SRZRGXMH�SRZUyW�GR�SRSU]HGQLHJR�XVWDZLHQLD�$&9� XVWDZLHQLH� QDSL
FLD� G]ZRQLHQLD�� :� JyUQ\P� SUDZ\P� QDUR*QLNXHNUDQX� ]QDMGXMH� VL
 LQIRUPDFMD� R� SRáR*HQLX� VXZDND� SRWHQFMRPHWUX
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UHJXODFML�QDSL
FLD�G]ZRQLHQLD��5HJXODFMD�RGE\ZD�VL
�Z���VNRNDFK�$&9� GHI� XVWDZLD� QDSL
FLH� G]ZRQLHQLD� GRP\�OQH� FR� R]QDF]D� *HSU]\U]�G� SR� Zá�F]HQLX� OXE� UHVHWRZDQLX� ]JáRVL� VL
 ]� W\P� QDSL
FLHPG]ZRQLHQLD�$&9� QDSL
FLH�G]ZRQLHQLD�XVWDZLDQH� QD� F]DV� MHGQHM� VHVML� SRPLDURZHM�5HVHW� OXE� SRQRZQH� Zá�F]HQLH� VSRZRGXMH� SRZUyW� GR� XVWDZLH�GRP\�OQ\FK�
��� :VSyáSUDFD�]�NRPSXWHUHP:VSyáSUDFD� ]� NRPSXWHUHP� RGE\ZD� VL
 SU]H]� ]á�F]H� 56� ]� SU
GNR�FL� ����� ERGVWDQGDUGRZ\P�NDEOHP�
2SURJUDPRZDQLH�WHVWRZH�Z\V\áDP\�PDLOHP�SR�Z\VáDQLX�GR�QDV�PDLOD�
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���� /LVWD�5R]ND]yZ�GOD�6]DINL�%DGDQLRZHM�GR�ZVSyáSUDF\�SU]H]�56
)OXE3

5R]ND]�VNUyW��ZLHONR�ü�OLWHUGRZROQD�
2SLV 3DUDPHWU 3U]\NáDG NRPHQWDU]

)���R]QDF]D�)XQNFMH�NWyUD�MHVW�Z\ZRá\ZDQD3����R]QDF]D�3URFHGXU
�NWyUD�PR*H�E\ü�Z\ZRáDQD�]�GRZROQHM�IXQNFML�L�SR�Z\NRQDQLX�QDVW
SXMHSRZUyW�GR�IXQNFML�VN�G�QDVW�SLáR�Z\ZRáDQLH
) 5(6(70($685(02'8/(

� 3R�W\P�UR]ND]LH�QDVW
SXMH5(6(7�FDáHJR�PRGXáX���5R]ND]�W\ONR�GX*\PL�OLWHUDPL�
) (6& :\M�FLH]�ND*GHMRSFML

:\M�FLH�]�IXQNFML�SRPLDURZ\FKMH�OL�Z\ZRáDQD�]�SDUDPHWUHP0DQXDO
3 /B3RODULW\/B3 =PLDQDSRODU\]DFML�OLQLLDE

.D*GH�Z\ZRáDQLH�SRZRGXMH]PLDQ
�SRODU\]DFML�L�SRZUyW�GRIXQNFML�]�NWyUHM�QDVW�SLáRZ\ZRáDQLH
)XQNFMD

&$/,% .DOLEUDFMDWHPSHUDWXURZDPRGXáXSRPLDURZHJR

�:\ZRáDü�MH�OL�Z\QLN�VWDQXL]RODFML�SU]\�QLH�DNW\ZQ\P*DGQ\P�SRUFLH�SRPLDURZ\PQLH�MHVW�QL*�!���0:��SR�SU]HSURZDG]HQLX�NDOLEUDFMLSRZUyW�GR�PHQX�JáRZQHJR�5($'<�
)XQNFMD

38/6( 3RPLDU\SDUDPHWUyZZ\ELHUDQLHLPSXOVRZHJR

RSFMD�PDQXDOQDZ\M�FLH�]�RSFML�SRZ\VáDQLX�UR]ND]X(6&
3RPLDUSDUDPHWUyZ)/$6+Z\NRQ\ZDQ\�MHVWDXWRPDW\F]QLH�QDSRGVWDZLHGáXJR�FL�F]DVXSU]HUZ\�LI��WE!���PV�WR�WILI�WE����PV�WR�WEWE��WLPH�EUHDNWI��WLPH�IODVK

RSFMD�PDQXDOQD�SR�ND*GHMZ\EUDQHM�F\IU]H�Z�V\VWHPLHLPSXOVRZ\P�QDVW
SXMHRGHVáDQLH�Z\QLNyZ

)X '70) 3RPLDU\SDUDPHWU RSFMD�PDQXDOQDZ\M�FLH�]�RSFML�SR MDN�Z�RSFML�38/6(
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QNFMD
yZZ\ELHUDQLDWRQRZHJR

Z\VáDQLX�UR]ND]X(6&

)XQNFMD

5 6WDQL]RODFMLRUD]SRPLDUS
WOLDERQHQFNLHM�SU]\SRGQLHVLRQHMVáXFKDZFH

$���DXWR��SRPLDU�LRGHVáDQLHSRMHG\QF]HJRSRPLDUX���GHI�0���0DQXDO��SRPLDUFL�Já\�L�SR�ND*G\PSRPLDU]H�RGHVáDQLHZ\QLNyZ�DE�SRP��*\áDPL�GHI�ED���SRP��)\áDPLD]���SRPL
G]\*\áDPLE]���SRPL
G]\*\áDPL

5�DE�0_5�ED�0
5�D]�0
5�E]�0

*G\�Z\ZRáDQD�PDQXDOQLHPR*OLZD�]PLDQ\�SRPLDUXDEEDD]E]

)XQNFMD

$9 2EFHQDSL
FLDL�SU�G\VWURQ\/LQLRZHM
$��$XWR��GHI�0���0DQXDODE�SRP��)\áDPL�GHI�D]���SRPL
G]\*\áDPLE]���SRPL
G]\*\áDPLUHV����REFL�*HQLHUH]\VWDQF\MQHFDS���REFL�*HQLHSRMHPQR�FLRZH

$9�DE�0
$9�D]�$
$9�E]�0

2EFH�QDSL
FLD�L�SU�G\�PLHU]RQHQD�REFL�*HQLX�5 ���N:OXE�SRMHPQR�FLRZH�& �X)
*G\�PDQXDO��WR�PR*OLZHUR]ND]\DE�ED�D]�E]

)XQNFMD

&9 3RPLDUQDSL
ü�LSU�GyZVWURQ\FHQWUDORZHM

$��$XWR��GHI�0���0DQXDO
DE�SRP��*\áDPL�GHI�D]���SRPL
G]\*\áDPLE]���SRPL
G]\*\áDPLUHV����REFL�*HQLHUH]\VWDQF\MQHFDS���REFL�*HQLH

&9�DE�0
&9�D]�0
&9�E]�$

3RPLDU\�Z\NRQ\ZDQH�QDREFL�*HQLX�5 ����N:OXE�SRMHPQR�FLRZH�& �X)*G\�PDQXDO��WR�PR*OLZHUR]ND]\DE�ED�D]�E]
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SRMHPQR�FLRZH
3URFHGXUD

'&9�VHW 8VWDZLDQLHQDSL
FLDSRPLDURZHJRVWDáHJR�'&��LQDSL
FLDGRP\�OQHJRXVWDZLDQHJR�SRUHVHFLH��

'���'HIDXOW� >����@3���3UHVHQW� >�����@EUDN�SDUDPHWUX��LQIRUPDFMD FRXVWDZLRQH3DUDPHWUOLF]ERZ\�R]QDF]DQDSL
FLH�Z�9ROWDFK

'&9�VHW�3 ��XVWDZLHQLH�QDS�'& ��9'&9�VHW�3 �:\á�F]HQLHQDSL
FLD�VWDáHJR'&9�VHW�' ��9XVWDZLHQLH�QDS�'HIDXOW�QD���9

5R]SR]QDMH�SU]HG]LDá�SRGDQHJRQDSL
FLD�L�XVWDZLD�QDMEOL*V]HPR*OLZH�GR�XVWDZLHQLD��ZRGSRZLHG]L�]ZUDFD�QDSL
FLHNWyUH�]RVWDáR�XVWDZLRQH��1DSL
FLH�GHIDXOW�MHVW�XVWDZLDQHSR�ND*GRUD]RZ\P]UHVHWRZDQLX
3R�Z\NRQDQLX�SURFHGXU\SRZUDFD�GR�PLHMVFD�VN�GZ\ZRáDQLH

)XQNFMD

51* :\V\áDQLHV\JQDáXG]ZRQLHQLD
6���VWDUWG]ZRQLHQLD%���6WRSG]ZRQLHQLD��GHI�$���$XWR���MHGHQSRPLDU��GHI�0���0DQXDO��SRPLDU\�FL�JáH�GRZ\M�FLD)����G]ZRQLHQLHF]
VWRWOLZR�FL��)�)����G]ZRQLHQLHF]
VWRWOLZR�FL��)�)� >������@��G]ZRQLHQLH�]F]
VWRWOLZR�FL��)�XVWDZLDQ��SR� �QDZVND]DQ��)� >������@���M�Z�

51*�6�0�)� ��RNUH�OD�Zá�F]HQLHG]ZRQLHQLD�]SDUDPHWUHP�6WDUW��0DQXDO�F]
VWRWOLZR�FL�G]ZRQLHQLD�)�XVWDZLRQ��QD��+]

6\JQDá�G]ZRQLHQLD�Z\V\áDQ\MHVW�QD�WOH�QDSL
FLD�VWDáHJRXVWDZLRQHJR�Z�RSFML'&9�VHW�3 :�RSFML�PDQXDO�RVL�JDOQHUR]ND]\6�%�)��)�

3URFHG�

5B)BV 8VWDZLDQLHF]
VWRWOLZR�FLG]ZRQLHQLD

)����F]
VWRWOLZR�ü�)����F]
VWRWOLZR�ü�PR*OLZD�ZDUWR�üF]
VWRWOLZR�FL�>������+]@

5B)BV�)� ��OXEUBIBV�I� ��
8VWDZLRQD�ZDUWR�üF]
VWRWOLZR�FL�MHVW�SDPL
WDQD�LZ�F]DVLH�Z\ZRá\ZDQLD�RSFML51*�QLH�MHVW�NRQLHF]QH�XVW�F]
VWRWOLZR�FL�3R�Z\NRQDQLX�SURFHGXU\SRZUDFD�GR�PLHMVFD�VN�GZ\ZRáDQLH

3 5B5BV XVWDZLDQ PR*OLZH�U\WP\� 5B5BV���� 3R�SUDZLGáRZ\P�SRGDQLX



=XEHN�(OHFWURQLFV�V�F���

URF�
LH�U\WPXG]ZRQLHQLD

���������������������� R]QDF]D�U\WPG]ZRQLHQLD��VG]ZRQLHQLH��VSU]HUZD
XVWDZLRQ\�U\WP�MHVW�RGV\áDQ\�ZRGSRZLHG]L3R�Z\NRQDQLX�SURFHGXU\SRZUDFD�GR�PLHMVFD�VN�GZ\ZRáDQLH

3URFHGXUD

$&9�VHW 8VWDZLDQLHQDSL
FLDG]ZRQLHQLD]PLHQQHJR�$&9�

'���'HIDXOW >���@3���3UHVHQW >���@ $&9�VHW�3 �XVWDZLD�QDSL
FLD]PLHQQHG]ZRQLHQLDDNWXDOQH$&9�VHW�' �XVWDZLD�QDSL
FLH]PLHQQHG]ZRQLHQLDGHIDXOW�XVWDZLDQHSR�ND*G\P5HVHFLH

3R�Z\NRQDQLX�SURFHGXU\SRZUDFD�GR�PLHMVFD�VN�GZ\ZRáDQLH

)XQNFMD

5/& 3RPLDU\5/& $���$XWR���GHI��0���0DQXDO:�I� >���@DE�SRP��)\áDPL�GHI�D]���SRPL
G]\*\áDPLE]���SRPL
G]\*\áDPL

5/&�DE�0:�I� �SRPLDU�FL�Já\SRPL
G]\�*\áDPLDE���]ZUDFDQLHZ\QLNyZ�GODF]
VRWOLZR�FLSRPLDURZHM���+]

:�I� �� ����+]�� �GHI�:�I� �� ����+]�:�I� �� ����+]�:�I� �������+]�:�RSFML�PDQXDO�RVL�JDOQHUR]ND]\:�I� >���@��DE�ED�D]�E]
3URFHGXUD

,QB6 *áR�Q\V\JQDáDNXVW\F]Q\
W >������V@ ,QB6�W �R]QDF]DZ\V\áDQLHJáR�QHJR�V\JQDáXDNXVW\F]QHJRSU]H]��V�ZSU]\SDGNX�(OHRGáR*RQHMVáXFKDZNL

Z�SU]\SDGNX�RGáR*RQHMVáXFKDZNL�IXQNFMD�Z\V\áDQLDV\JQDáX�MHVW�DQXORZDQD��ZSU]\SDGNX�RGáR*HQLD�VáXFKDZNLZ�F]DVLH�Z\V\áDQLD�V\JQDáXQDVW
SXMH�SU]HUZDQLH�Z\V\áDQLDV\JQDáX3R�Z\NRQDQLX�SURFHGXU\SRZUDFD�GR�PLHMVFD�VN�GZ\ZRáDQLH
3URFHGX

6HOB3RUW :\EyUSRUWXSRPLDURZHJR2SFMDZ\VW
SX

3 ����ZV]\VWNLH2))3 >���@���RNUH�OHQLH�QXPHUXSRUWX21���]Dá�F]HQLHZ\EUDQHJR�SRUWX

6HOB3RUW�3 �21Z\EyU�SRUWX����]Dá�F]HQLH6HOB3RUW�3 �2))6HOB3RUW�3 �

:\EyU�SRUWX�QDOH*\�Z\NRQDüSU]HG�ND*G��IXQNFM��SRPLDURZ��QLH�MHVW�Z\ELHUDQ\�*DGHQ�SRUWGRP\�OQ\��3RUW���MHVW�SRUWHP�WHVWRZ\P3R�ND*GHM�]PLDQLH�SRUWXRGV\áDQD�MHVW�Z�VWDWXVLH�OLF]ED
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UD �MH�W\ONRZPRGXOHSRPLDURZ\P
2))���Z\á�F]HQLHZ\EUDQHJR�SRUWXEUDN�SDUDPHWUyZ��ZV]\VWNLH�SRUW\2))

Z\EyU�SRUWX����Z\á�F]HQLH
3R�Z\NRQDQLXSURFHGXU\SRZUDFD�GRPLHMVFD�VN�GZ\ZRáDQLH

G]LHVL
WQD�RNUH�ODM�FD�VWDQSRUWyZ�3����[[�������%�ELW�����SRUW��ELW�����SRUW��ELW�����SRUW��ELW�����SRUW��ELW�����SRUW��ELW����SRUW����WHVWRZ\���3RUW�2))����21
)XQNFMD

,B5QJ 3RPLDUSU�GXG]ZRQLHQLDVWURQ\FHQWUDORZHM

$���$XWR���GHI��0���0DQXDO
DE�SRP��)\áDPL�GHI�D]���SRPL
G]\*\áDPLE]���SRPL
G]\*\áDPLUHV����REFL�*HQLHUH]\VWDQF\MQHFDS���REFL�*HQLHSRMHPQR�FLRZH

,B5QJ�0�DE3RPLDU�PDQXDOQ\SR�ND*G\PV\JQDOHG]ZRQLHQLDRGV\áDQLHZ\QLNyZ:�RSFML�PDQXDORVL�JDOQH�UR]ND]\DE�ED�D]�E]

3RPLDU�REHMPXMH�8GF���WáR�QDSL
FLD�VWDáHJR8DF��QDS��6NXWHF]QH�G]Z�,DF���SU�G�G]ZRQLHQLDIDF��F]
VWRWOLZR�ü�G]Z�:�SRPLDU]H�W\P�QDVW
SXMHDXWRPDW\F]QD�V\QFKURQL]DFMD�]V\JQDáHP�G]ZRQLHQLD�QDWRPLDVW�SRPLDU�QDSL
FLDVWDáHJR�QDVW
SXMH�Z�SU]HUZLHG]ZRQLHQLD�2SFMD�Z\NRQXMH�UyZQLH*LGHQW\ILNDFMH�DERQHQWDZ\ZRáXM�FHJR�G]ZRQLHQLH&/,3��Z�V\VWHPLH�'70)��MH�OLWDNLH�Z\VW
SXMH�3RPLDU\��Z\NRQ\ZDQH�QDREFL�*HQLX�5 ���N:OXE�SRMHPQR�FLRZH�& �X)
3URFHGXUD

67$786 =ZUDFDQLHVWDWXVXQD*�GDQLHOXE]PLDQDSRSRGDQLXSDUDPHWUX

3 YDO���RNUH�OD]PLDQ
�SRUWyZ�]QDF]HQLH�ELWyZMDN�Z�6HOB3RUW�3NV] YDO���RNUH�OD]PLDQ
�VWDQXSU]HND(QLNyZV]DINL3N YDO���]PLDQDSU]HND(QLNyZRNUH�ODM�F\FK�W\SSRPLDUX6Z YDO���]PLDQDVWDQX�NOXF]\

6WDWXV�3 ���RNUH�OD�Z\EyUSRUWX��
8ZDJD�GR�SDUDPHWUX�3 )XQNFMD�WD�SR]ZDOD�QD�GRZROQHZ\EUDQLH�SRUWyZ��QDZHW�NLONXQDUD]��'OD�FHOyZ�SRPLDURZ\FKQDOH*\�X*\ZDü�IXQNFML�Z\ERUXSRUWX��6HOB3RUW��NWyUD]DSHZQLD�Z\EUDQLH�]DZV]HSRGDQHJR�SRUWX�Z\á�F]DM�FDXWRPDW\F]QLH�SR]RVWDáH�SRUW\

$E\�áDWZLHM�SRVáXJLZDü�VL
R]QDF]HQLDPL�ELWRZ\PL�]RVWDáRSUDFRZDQ\�VFKHPDW�EORNRZ\
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DQDORJRZ\FK6Y YDO���]PLDQDVWDQX�NOXF]\DQDORJRZ\FKGRá�F]DM�F\FKV\JQDá\�]�(UyGáDJáRVXGHI��XVWDZLDZV]\VWNLHSU]Há�F]QLNL�MDNR2))=* �� RII�V\JQDá�](U��*áRVX�ZIXQNFMDFKHPLWXM�F\FKV\JQDá\=* ��2Q�V\JQDá\%HHS ����2))V\JQDá\�EHHS%HHS ���21V\JQDá\�EHHS8ZDJD��3DUDPHWU\UR]SR]QDZDQHW\ONR�Z�VSRVyE]DSLVX�SRGDQ\Z\*HM�=�GX*HM�LUHV]WD�PDáH�OLWHU\�

NWyU\�SRND]XMH�VSRVyESRá�F]H��SU]Há�F]QLN�PDM�F\FKRGSRZLHGQLN�ELWX�]ZUDFDQHJRZ�VWDWXVLH�
3R�Z\NRQDQLX�SURFHGXU\SRZUDFD�GR�PLHMVFD�VN�GZ\ZRáDQLH

3UR
=* 5R]ND]RGWZDU]DQLD

EUDN�SDUDPHWUX��SRZRGXMHZ\á�F]HQLH
=*���Z\á�F]HQLH=*�1 � SDUDPHWU�1�REOLF]D�DGUHV�QDSRGVWDZLH�SU]HOLF]HQLD�1
�V
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FHGXUD
OXE=$32

NRPXQLNDWX RGWZDU]DQHJRNRPXQLNDWX1 �������3DUDPHWURNUH�ODM�F\�QXPHUNRPXQLNDWX�R�Gá��VW �F]DVRGWZDU]DQLDNRPXQLNDWX��F]DVSRGDZDü�ZVHNXQGDFK�6 �R]QDF]D�DGUHVVWDUWRZ\�ZVHNXQGDFK�ZSDPL
FL�(UyGáDJáRVX( �R]QDF]D�DGUHVNR�FRZ\�ZVHNXQGDFK�ZSDPL
FL�(UyGáDJáRVX%=��R]QDF]D�EUDN]DS
WOHQLD�ZRGWZDU]DQ\PNRPXQLNDFLHGRP\�OQLH]DS
WOHQLH

RGWZRU]HQLHNRPXQLNDWX���RGáXJR�FL��V�]]DS
WOHQLHP=*�1 ��W ���%=��RGWZRU]HQLHNRP����R�GáXJR�FL���V�EH]]DS
WOHQLD=*�6 ��( �RGWZRU]HQLH�NRP�R�DGUHVLHSRF]�WNRZ\P��V�LDGUHVLHNR�FRZ\P��V�]]DS
WOHQLHP=*�6 ��( ���%=�R]QDF]D�VWDUWRG�DGUHVX��V�GR���V�EH]]DS
WOHQLD=*�6 ��W ��VWDUW�RG�DGU���V�RGáXJR�FLRGWZDU]DQLD���V�]]DS
WOHQLHP

SDUDPHWU�W�RNUH�OD�F]DVRGWZDU]DQLD�NRPXQLNDWX��F]DVPR*QD�SRGDü�]�SU]HFLQNLHP�QS�����V�SDUDPHWU�6�R]QDF]D�DGUHVSRF]�WNRZ\�Z�VHNXQGDFK�ZSDPL
FL�(UyGáD�JáRVX�PR*QD�SRGDü�]�SU]HFLQNLHP�SDUDPHWU�(�R]QDF]D�DGUHVNR�FRZ\�Z�VHNXQGDFK�ZSDPL
FL�(UyGáD�JáRVX�PR*QD�SRGDü�]�SU]HFLQNLHP�SDUDPHWU�%=�R]QDF]D�EUDN]DS
WOHQLD�NRPXQLNDWX�RWZRU]HQLH�MHGQRNURWQH�3DWU]�PDSD�SDPL
FL�(UyGáDJáRVX

3URFHGXUD

'7B�'7B�'7B�'7B�'7B�'7B�'7B�'7B�'7B�'7B
'7B�'7B$'7B%'7B&'7B'

5R]ND]\]DSRPRF�NWyU\FKPR*QDQDGDüGRZROQ�F\IU
Z\ELHUDQLHP'70)



=XEHN�(OHFWURQLFV�V�F���

$GUHV\�EORNyZ6HNXQGD $GUHV�EORNXGDQHM�VHNXQG\ 1XPHUNRPXQLNDWX�V �[��� 1 ��V �[��� 1 ��V �[��� 1 ���V �[�&� 1 ���V �[��� 1 ���V �[��� 1 ���V �[��� 1 ���V �[�&� 1 ���V �[��� 1 ���V �[��� 1 ���V �[��� 1 ����V �[�&� 1 ����V �[��� 1 ����V �[��� 1 ����V �[�����EORNV\VWHPRZ\�
1 ����EORNV\VWHPRZ\���V �[�&��EORNV\VWHPRZ\�
1 ���EORNV\VWHPRZ\�
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2SLV�EDMWX�6Z%LW� ���2))���21
%LW� ���2))���21

%LW� ���2))���21
%LW� ���2))���21

%LW� ���2))���21
%LW� ���2))���21

%LW� ���2))���21
%LW� ���2))���21

:\QLN
Q � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � ��� � � � � � � � ��� � � � � � � � ��� � � � � � � � ���

&KF�F�]PLHQLü�ELW\� QDOH*\�SU]HOLF]\ü�ZDUWR�ü� ELWRZ� QD� G]LHVL
WQ� L�Z\VáDü� ]D�SRP�F�UR]ND]XQS�� 6WDWXV� 6Z ��� �SRGVáXFK� Z\EUDQHJR� SRUWX� SR� RGHEUDQLX� G]ZRQLHQLD� SRUWHPUR]PyZQ\P�
2SLV�5DPNL�VWDWXVRZHM
67$786��%_5 YDO�_3�YDO�_3NV]�YDO�_3N�YDO�_6Z�YDO�_6Y�YDO�_�VWDWXV�VWULQJ
JG\�YDO ELWRZR���Z\á�F]RQ\�2))JG\�YDO ELWRZR���Zá�F]RQ\���212SLV�%���R]QDF]D�SU]HWZDU]DQLH�UR]ND]X�L�QLHPR*OLZR�ü�RGELRUX�QDVW
SQHJR�UR]ND]X������JG\�VSDFMD�WR�PRGXá�PR*H�RGHEUDü�QDVW
SQ\�UR]ND]

5 YDO� �� VWDQ� GRVW
SQ\FK�Z\SRVD*H� SRPLDURZ\FK� �5$.�� �GRá�F]RQ\� GR� SRUWyZ�5$.� �� �GRGDWNRZHZ\SRVD*HQLH�DERQHQFNLH��X*\ZDQH�GR�NRPXQLNDFML�VáRZQHM�YDO���ZDUWR�ü�G]LHVL
WQD�RNUH�ODM�FD�VWDQ\�RSLVDQH�SRQL*HM5$.��ELW����EDMWX�YDO����V\JQDOL]DFMD�]DM
WR�FL��QS��UR]PRZD�QD�NDQDOH����NDQDá�]DM
W\��SU]HSá\Z�SU�GX���WUZD�UR]PRZD����NDQDá�ZROQ\�ELW� � �� NRQWUROD� SRGQLHVLHQLD� VáXFKDZNL� QD� VWURQLH� OLQLRZHM� SRG� ZDUXQNLHPSRGDQLD�]DVLODQLD�VWDQ��3NV]�ELW�� ������SRGQLHVLRQD�Vá������RGáR*RQD�ELW�� ��GHWHNFMD�G]ZRQLHQLD�QD�VWURQLH�VWDF\MQHM�5$.�����G]ZRQLHQLH�������EUDN�G]ZRQLHQLD�5$.��ELW� � �� V\JQDOL]DFMD� ]DM
WR�FL� �QS�� UR]PRZD� QD� NDQDOH�� Z\SRVD*HQLDUR]PyZQHJR���NDQDá�]DM
W\��SU]HSá\Z�SU�GX���WUZD�UR]PRZD����NDQDá�ZROQ\�
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ELW�����WR�VDPR�FR�ELW����OHF]�5$.���Z\SRVD*HQLH�UR]PyZQH�
ELW�����GHWHNFMD�G]ZRQLHQLD�QD�VWURQLH�VWDF\MQHM�Z\SRVD*HQLD�UR]PyZQHJR���G]ZRQLHQLH�������EUDN�G]ZRQLHQLD�
ELW�� ��NRQWUROD�SRGQLHVLHQLD�VáXFKDZNL�QD�WHOHIRQLH�GRá�F]RQ\P�EH]SR�UHGQLRGR� PRGXáXSRPLDURZHJR3DWU]�VFKHPDW�EORNRZ\�

3 YDO���VWDQ�SRUWyZ�SRPLDURZ\FK��RNUH�OD�NWyU\�SRUW�MHVW�DNWXDOQLH�Z\EUDQ\YDO ��[[�������%�ELW� � �� SRUW� �ELW� � �� SRUW� �ELW� � �� SRUW� �ELW� � �� SRUW� �ELW� � �� SRUW� �ELW����SRUW����WHVWRZ\���3RUW�2))����21
Z� SU]\SDGNX� V]DINL� %DGDQLRZHM� EUDN� Z\ERUX� SRUWX� SRPLDURZHJR�Z\NRU]\VWDQH�GR�PRGXáX�SRPLDURZHJR
3NV] YDO���ZDUWR�ü�RNUH�OD�VWDQ�SU]HND(QLNyZ�SRPLDURZ\FK�V]DINLYDO���ZDUWR�ü�G]LHVL
WQD�RNUH�ODM�FD�VWDQ\�RSLVDQH�SRQL*HMELW����SU]HND(QLN�UR]G]LHODM�F\�F]
�ü�VWDF\MQ��RG�F]
�FL�OLQLRZHMVWDQ�$ ����EUDN�UR]G]LHOHQLDVWDQ�% ����UR]G]LHOHQLHELW����SU]HND(QLN�GRá�F]DM�F\�F]
�ü�VWDF\MQ��GR�SRPLDUXELW�� �SU]HND(QLN�RGá�F]DM�F\�F]
�ü� VWDF\MQ� RG� F]
�FL� OLQLRZHM� L� GRá�F]DM�F\QLH]DOH*QH�]DVLODQLH�GR�F]
�FL�OLQLRZHMELW����UH]HUZDELW�����WR�VDPR�FR�ELW����5$.�
ELW�����WR�VDPR�FR�ELW����5$.�
ELW�����WR�VDPR�FR�ELW���5$.�
ELW�����UH]HUZD
3N YDO���ZDUWR�ü�RNUH�OD�W\S�SRPLDUX��VWDQ�SU]HND(QLNyZ�SRPLDURZ\FK�YDO���ZDUWR�ü�G]LHVL
WQD�RNUH�ODM�FD�VWDQ\�RSLVDQH�SRQL*HMELW�����SU]HND(QLN�GRá�F]DM�F\�SU�G�G]ZRQLHQLDVWDQ�$ ����W\ONR�QDSL
FLH�VWDáHVWDQ�% ����GRá�F]HQLH�QDSL
FLD�]PLHQQHJR��G]ZRQLHQLH�ELW� � �� SU]HND(QLN� RGZUDFDM�F\� SRODU\]DFM
 OLQLL� SRPLDURZHM� �8:$*$��'RRGZUDFDQLD� SRODU\]DFML� MHVW� SU]H]QDF]RQD� VSHFMDOQD� IXQNFMD� RGZUDFDQLDSRODU\]DFML�Ä/B3RODULW\´�L�QLH�QDOH*\�RGZUDFDü�S
WOL�]D�SRPRF� XVWDZLDQLDEH]SR�UHGQLR�WHJR�ELWX�ELW�����SU]HND(QLN�SU]Há�F]DM�F\�SRPLDU\�GR�]LHPLVWDQ�$ ����SRPLDU\�DEVWDQ�% ����SRPLDU\�D]�L�E]ELW�����SU]HND(QLN�SU]Há�F]DM�F\�SRPLDU�REF\FK�QDSL
ü
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VWDQ�$ ����SRPLDU\�]�ZáDVQ\P�QDSL
FLHPVWDQ�% ����SRPLDU\�REF\FK�QDSL
üELW�����SU]HND(QLN�SU]Há�F]DM�F\�REFL�*HQLH�GOD�REF\FK�QDSL
üVWDQ�$ ����REFL�*HQLH�UH]\VWDQF\MQHVWDQ�% ����REFL�*HQLH�SRMHPQR�FLRZHELW�����UH]HUZD
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