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WU]QD �������q& ��q&WFRD WHPSHUDWXUD�]DGDQD�ZRG\�]DVLODQLD ������q& ��q&W��E SXQNW��% ±�WHPSHUDWXUD�]HZQ
WU]QD �������q& �q&WFRE WHPSHUDWXUD�]DGDQD�ZRG\�]DVLODQLD ������q& ��q&W��& SXQNW��& ±�WHPSHUDWXUD�]HZQ
WU]QD �������q& ��q&WFR& WHPSHUDWXUD�]DGDQD�ZRG\�]DVLODQLD ������q& ��q&W��G SXQNW��' ±�WHPSHUDWXUD�]HZQ
WU]QD �������q& ���q&WFRG WHPSHUDWXUD�]DGDQD�ZRG\�]DVLODQLD ������q& ��q&WFR+ PDNV\PDOQD�WHPSHUDWXUD�]DGDQD�ZRG\�]DVLODQLD ������q& ��q&WFRO PLQLPDOQD�WHPSHUDWXUD�]DGDQD�ZRG\�]DVLODQLD �����q& ��q&GHOW SU]HVXQL
FLH�NU]\ZHM�JU]HZF]HM�Z�SLRQLH �������q& �q&
��� 3DUDPHWU\�IXQNFML�RJUDQLF]HQLD�WHPSHUDWXU\�ZRG\�SRZURWXW��D SXQNW��$ ±�WHPSHUDWXUD�RJUDQLF]HQLD�ZRG\�SRZURWX ������q& ��q&
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WU]QD�7���SRQL*HM NWyUHMRERZL�]XMH�QDMZL
NV]D�ZDUWR�ü�SURJXRJUDQLF]DQLD�PRF\�OXE�SU]HSá\ZX� �������q& ���q& �4+ QDMZL
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���)XQNFMH�UHJXODWRUD�1DMZD*QLHMV]H�IXQNFMH�UHJXODWRUD�WR�W]Z��EORNL�IXQNF\MQH ��NWyUH�PR*QD�Z�SURVW\�VSRVyE�]Dá�F]DüOXE�Z\á�F]Dü�EH]�GRNRQ\ZDQLD�]PLDQ�SDUDPHWUyZ�GDQHM�IXQNFML�



�� ��� ,QVWUXNFMD�REVáXJL 5*�������']LDáDQLH�EORNyZ�IXQNF\MQ\FK�]DOH*\�RG�VWDQyZ�]DZDUW\FK�V� Z�JUXSLH EOR �WDEO������SR]�������ZPHQX�JáyZQ\P ��:�JUXSLH WHM�]QDMGXM� VL
 V\PEROH�IXQNFML�]HVWDZLRQ\FK�Z�WDEOLF\����=HVWDZLHQLH�EORNyZ�IXQNF\MQ\FK 7DEOLFD���%ORN 5HDOL]RZDQD�IXQNFMD F]XMQLN IDEU\F]QLHEOR� 5HJXODFMD�SRJRGRZD�]�XZ]JO
GQLHQLHP�NU]\ZHM�JU]HZF]HM 7� ]Dá�F]RQDEOR� 2JUDQLF]DQLH�WHPSHUDWXU\�ZRG\�SRZURWX� 7���7� Z\á�F]RQHEOR� ']LDáDQLH�SULRU\WHWX�FLHSáHM�ZRG\�X*\WNRZHM�]�UHJXODWRUD�5*�� � Z\á�F]RQHEOR� $XWRPDW\F]QH�Z\á�F]DQLH���]Dá�F]DQLH�RJU]HZDQLD 7� Z\á�F]RQHEOR� 2NUHVRZ\�UR]UXFK�HOHPHQWyZ�Z\NRQDZF]\FK�SR�Z\á�F]��RJU]HZDQLD � Z\á�F]RQHEOR� 8VWDOHQLH�ZV]\VWNLFK�VREyW�Z�URNX�MDNR�GQL�URERF]\FK � Z\á�F]RQHEOR� .RUHNWD�WHPSHUDWXU�]DGDQ\FK�ZJ�SURJUDPX�GRERZHJR � ]Dá�F]RQDEOR� 2JUDQLF]DQLH�PRF\�OXE�SU]HSá\ZX 3U Z\á�F]RQH$E\� ]Dá�F]\ü� OXE� Z\á�F]\ü� GDQ\� EORN� IXQNF\MQ\� Z� WU\ELH� SURJUDPRZDQLD� �ZJ� SXQNWX� ����L� U\V�� ����� ]� JUXS\ EOR Z� PHQX� JáyZQ\P �� QDOH*\� Z\EUDü� V\PERO� IXQNFML� �EORNX��� NWyUHJR� VWDQ]DPLHU]DP\�]PLHQLü��=PLHQLDM�F�VWDQ�GDQHJR�EORNX�PR*QD�Z\EUDü�V\PERO�RQ �IXQNFMD�]Dá�F]RQD��OXERII �Z\á�F]RQD�� L� ]DWZLHUG]Lü� Z\EyU� SU]\FLVNLHP� �� 3U]\FLVNLHP� PR*QD� SRZUyFLü� GR�PHQXJáyZQHJR�'R�G]LDáDQLD�QLHNWyU\FK�IXQNFML�Z\PDJDQH�MHVW�]DLQVWDORZDQLH�L�]Dá�F]HQLH�NRQWUROL�RGSRZLHGQLHJRF]XMQLND�ZJ�WDEOLF\��� .RQILJXUDFM
 XNáDGX�F]XMQLNyZ�RSLVDQR�Z�SXQNWDFK����� L�����3RQL*HM�SU]HGVWDZLRQR�V]F]HJyáRZ\�RSLV�G]LDáDQLD�Z�Z�IXQNFML
�����5HJXODFMD�VWDáRZDUWR�FLRZD�L�SRJRGRZD�±�EORN��5HJXODFMD� WHPSHUDWXU\� ZRG\� ]DVLODQLD� PR*H� RGE\ZDü� VL
 SU]\� ZDUWR�FL� ]DGDQHM� VWDáHM� OXE]DOH*QHM�RG�WHPSHUDWXU\�]HZQ
WU]QHM�7���7HQ�GUXJL�VSRVyE�QRVL�QD]Z
 UHJXODFML�SRJRGRZHM �=D�UHJXODFM
 VWDáRZDUWR�FLRZ� OXE�SRJRGRZ� RGSRZLDGD�EORN�IXQNF\MQ\�EOR� Z�JUXSLH EOR ZPHQX� JáyZQ\P� SDUDPHWUyZ� �WDEO�� ���� SR]�� ��� RUD]� U\V�� ������ )DEU\F]QLH� ]Dá�F]RQD� MHVW� UHJXODFMDSRJRGRZD��W]Q���EOR�  �RQ�:DUWR�ü�]DGDQHM� WHPSHUDWXU\�]DVLODQLD�PR*QD�RGF]\WDü�SRGF]DV�QRUPDOQHM�SUDF\� UHJXODWRUD�ZVSRVyE� SRND]DQ\� QD� U\V�� ��� -H*HOL� RJU]HZDQLH� ]RVWDQLH� Z\á�F]RQH� �SXQNW� ������ ]DPLDVW� ZDUWR�FLWHPSHUDWXU\�Z\�ZLHWORQH�]RVWDQ� SR]LRPH�NUHVNL������

]DGDQD ]DVLODQLDWHPSHUDWXUD�
��VHN�

5\V������6SRVyE�RGF]\WDQLD�ZDUWR�FL�]DGDQHM�WHPSHUDWXU\�]DVLODQLD�
�������5HJXODFMD�VWDáRZDUWR�FLRZD�$E\� QDVWDZLü� ZDUWR�ü� ]DGDQHM� WHPSHUDWXU\� ]DVLODQLD� QLH]DOH*Q� RG� WHPSHUDWXU\� ]HZQ
WU]QHM�QDOH*\�

� ]DSURJUDPRZDü�Z\PDJDQ � ZDUWR�ü�WHPSHUDWXU\�]DGDQHM �-HVW�WR�SDUDPHWU�R�V\PEROX�VSF� Z�JUXSLH SDUDPHWUyZ�VSFR Z�JáyZQ\P�PHQX�SDUDPHWUyZ�WDEO������SR]����� RUD]�U\V������
� Z\á�F]\ü�UHJXODFM
 SRJRGRZ��



5*������� ,QVWUXNFMD�REVáXJL �� ���:�W\P�FHOX�JáyZQ\P�PHQX SDUDPHWUyZ�UHJXODWRUD�]�JUXS\ EOR �WDEO������SR]����� RUD]�U\V������QDOH*\�Z\EUDü�V\PERO�EOR���XVWDZLü�ZDUWR�ü�RII �Z\á�F]RQ\��L�]DWZLHUG]Lü�SU]\FLVNLHP� �3U]\FLVNLHP� PR*QD�SRZUyFLü�GR�PHQX�JáyZQHJR �5HJXODFMD� VWDáRZDUWR�FLRZD� ]RVWDQLH� ]Dá�F]RQD� DXWRPDW\F]QLH� Z� SU]\SDGNX� XV]NRG]HQLDF]XMQLND�WHPSHUDWXU\�]HZQ
WU]QHM�7��OXE�QLHSUDZLGáRZR�RNUH�ORQHM�NU]\ZHM�JU]HZF]HM��SXQNW� ���������������5HJXODFMD�SRJRGRZD�5HJXODFMD� SRJRGRZD� ]DSHZQLD� GRVWRVRZDQLH� ZDUWR�FL� WHPSHUDWXU\� ZRG\� ]DVLODQLD� GRDNWXDOQ\FK�ZDUXQNyZ�DWPRVIHU\F]Q\FK�QD�SRGVWDZLH�W]Z��NU]\ZHM�JU]HZF]HM �� 'R� UHJXODFML� SRJRGRZHM� Z\PDJDQH� MHVW� ]DLQVWDORZDQLH� RUD]� ]Dá �F]HQLH� NRQWUROLF]XMQLND� 7���ZJ� SXQNWyZ� ���� L� ���� :� SU]\SDGNX� XV]NRG]HQLD� F]XMQLND� WHPSHUDWXU\]HZQ
WU]QHM��]Dá�F]RQD�]RVWDQLH�UHJXODFMD�VWDáRZDUWR �FLRZD��SNW�� ��������
3URJUDPRZDQD�NU]\ZD�JU]HZF]D�RSLVXMH�SU]HELHJ�ZDUWR�FL�]DGDQHM�WHPSHUDWXU\�]DVLODQLD�F�R��Z]DOH*QR�FL� RG� WHPSHUDWXU\� ]HZQ
WU]QHM� �� U\V�� ��� 6SRVyE� NRQVWUXNFML� NU]\ZHM� SR]ZDOD� QD� RSW\PDOQHGRSDVRZDQLH� WHPSHUDWXU\� ]DGDQHM� ZRG\� ]DVLODQLD� GR� SDUDPHWUyZ� ]ZL�]DQ\FK� ]� L]RODFM� WHUPLF]Q�EXG\QNX�� MHJR� QDVáRQHF]QLHQLHP� RUD]� VSUDZQR�FL� V\VWHPX� JU]HZF]HJR�� ']L
NL� WHPX� PR*OLZH� MHVWX]\VNDQLH�]QDF]Q\FK�RV]F]
GQR�FL�HQHUJLL�EH]�REQL*DQLD�NRPIRUWX�PLHV]ND�FyZ�1D�U\V����� SU]HGVWDZLRQR�UyZQLH* SU]HELHJ�GUXJLHM�NU]\ZHM�±�RJUDQLF]DQLD�WHPSHUDWXU\�SRZURWX �']LDáDQLH�VSHFMDOQHM�IXQNFML��Z\NRU]\VWXM�FHM�W� NU]\Z���RSLVDQR�Z�SXQNFLH� ����
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5\V������3URJUDPRZDQD�NU]\ZD�JU]HZF]D�]�V\PERODPL�SDUDPHWUyZ
$E\� RNUH�OLü� NU]\Z� JU]HZF]� QDOH*\� ]DSURJUDPRZDü� NROHMQR� ZVSyáU]
GQH� �� SXQNWyZ� NU]\ZHMRUD]� ZDUWR�FL�� PDNV\PDOQHM� L� PLQLPDOQHM� WHPSHUDWXU\� ]DGDQHM� ]DVLODQLD� L� SU]HVXQL
FLD� NU]\Z\FK� ZSLRQLH��:V]\VWNLH�WH�SDUDPHWU\�]DZLHUD�JUXSD EXG �WDEO������SR]���� RUD]�U\V�������Z�JáyZQ\P�PHQXSDUDPHWUyZ�W��D�E�&�G ��ZDUWR�FL�WHPSHUDWXU\�]HZQ
WU]QHM�Z�SXQNWDFK�$��%��& L�' NU]\ZHM�WFRD�E�&�G ��ZDUWR�FL�]DGDQHM�WHPSHUDWXU\�]DVLODQLD�Z�SXQNWDFK�$��%��& L�' NU]\ZHM�



�� ��� ,QVWUXNFMD�REVáXJL 5*�������WFR+ ��PDNV\PDOQD�ZDUWR�ü�WHPSHUDWXU\�ZRG\�]DVLODQLD�-HVW�WR�QDMZ\*V]D�GRSXV]F]DOQD�]DGDQD�WHPSHUDWXUD�]DVLODQLD��MHGQRF]H�QLHQDMZ\*V]D�WHPSHUDWXUD�RJUDQLF]DQLD�SRZURWX���MDN� E
G]LH�Z\SUDFRZ\ZDá�UHJXODWRU�WFRO ��PLQLPDOQD�ZDUWR�ü�WHPSHUDWXU\�ZRG\�]DVLODQLD�-HVW�WR�QDMQL*V]D�GRSXV]F]DOQD�]DGDQD�WHPSHUDWXUD�]DVLODQLD��MHGQRF]H�QLH�QDMQL*V]DWHPSHUDWXUD�RJUDQLF]DQLD�SRZURWX���MDN� E
G]LH�Z\SUDFRZ\ZDá�UHJXODWRU�GHOW ��SU]HVXQL
FLH�NU]\ZHM�JU]HZF]HM�RUD]�NU]\ZHM�RJUDQLF]DQLD�SRZURWX�Z�SLRQLH�� 3RGF]DV�GHILQLRZDQLD�NU]\ZHM�JU]HZF]HM�QDOH *\�SDPL
WDü��*H�WHPSHUDWXUD�]HZQ
WU]QDZ� SXQNWDFK� NROHMQR� '�� &�� %�� $� SRZLQQ\� PLHü� ZDUWR �FL� URVQ�FH� �OXE� UyZQH��� ZSU]HFLZQ\P�SU]\SDGNX�UHJXODWRU�]Dá �F]\�UHJXODFM
 VWDáRZDUWR�FLRZ��
:\OLF]RQD� ZDUWR�ü� WHPSHUDWXU\� ]DGDQHM� ]DVLODQLD� ]RVWDQLH� RJUDQLF]RQD� GR� ]DNUHVX� ZDUWR�FLWFRO���WFR+�
�����2JUDQLF]DQLH�WHPSHUDWXU\�ZRG\�SRZURWX�±�EORN��:VND(QLNLHP�Z\NRU]\VWDQLD�HQHUJLL�FLHSOQHM�MHVW�Uy*QLFD�WHPSHUDWXU\�ZRG\�]DVLODM�FHM�L�SRZURWX�,P�PQLHMV]D�MHVW�WD�Uy*QLFD��W\P�PQLHMV]H�MHVW�]X*\FLH�FLHSáD�� 'R�RJUDQLF]DQLD� WHPSHUDWXU\�SRZURWX�Z\PDJDQH� MHVW�]DLQVWDORZDQLH�RUD]�]Dá �F]HQLHNRQWUROL�F]XMQLND�WHPSHUDWXU\�ZRG\�SRZURWX�7���ZJ�SXQNWyZ� ���� L��������:�SU]\SDGNXEUDNX�OXE�XV]NRG]HQLD�F]XMQLND�7���IXQNFMD�RJUDQLF]DQLD�SRZURWX�]RVWDQLH�Z\á �F]RQD�
']LDáDQLH�WHM�IXQNFML�MHVW�Uy*QH�Z�]DOH*QR�FL�RG�Z\EUDQHJR�DOJRU\WPX�VWHURZDQLD��SXQNW�������������']LDáDQLH�IXQNFML�GOD�WUyMVWDZQHJR�QDS
GX�]DZRUX�'OD�DOJRU\WPyZ�VWHURZDQLD�3,'�RUD]� WUyMVWDZQHJR�PR*OLZH� MHVW�RJUDQLF]DQLH� WHPSHUDWXU\�ZRG\SRZURWX� ]DOH*QH� OXE� QLH]DOH*QH� RG WHPSHUDWXU\� ]HZQ
WU]QHM�� :� REX� SU]\SDGNDFK� G]LDáDQLH� IXQNFMLSROHJD�QD�REQL*HQLX�WHPSHUDWXU\�ZRG\�]DVLODM�FHM��MH*HOL�WHPSHUDWXUD�ZRG\�SRZURWX�MHVW�]E\W�Z\VRND�&]
�ü�SDUDPHWUyZ�RSLVXM�F\FK�IXQNFM
 RJUDQLF]DQLD�WHPSHUDWXU\�ZRG\�SRZURWX�SRFKRG]L�]�JUXS\EXG �WDEO�� ���� SR]���� RUD]� U\V�� ����� GHILQLXM�FHM� NU]\Z� JU]HZF]��� SR]RVWDáH� ]QDMGXM� VL
 Z�JUXSLHRWS Z�JáyZQ\P�PHQX�SDUDPHWUyZ�UHJXODWRUD��WDEO������SR]���� RUD]�U\V�������:�SU]\SDGNX� EUDNX� OXE� XV]NRG]HQLD� F]XMQLND� 7��� WHPSHUDWXUD� RJUDQLF]HQLD� GOD�ZRG\� SRZURWXMHVW�QLH]DOH*QD�RG�WHPSHUDWXU\�]HZQ
WU]QHM�L�PD�ZDUWR�ü�]DSURJUDPRZDQ� Z�SDUDPHWU]H�VS��:�SU]\SDGNX��JG\�MHVW�]DLQVWDORZDQ\� L�]Dá�F]RQ\�F]XMQLN�7��� WHPSHUDWXUD�RJUDQLF]HQLD�]PLHQLDVL
 Z� ]DOH*QR�FL� RG� WHPSHUDWXU\� ]HZQ
WU]QHM� ZJ� NU]\ZHM� RJUDQLF]DQLD� WHPSHUDWXU\� SRZURWXSU]HGVWDZLRQHM� QD� U\V�� ����� SU]\� RSLVLH� NU]\ZHM� JU]HZF]HM� �SXQNW� ��������� 1D� NV]WDáW� NU]\ZHMRJUDQLF]DQLD�PDM� ZyZF]DV�ZSá\Z�QDVW
SXM�FH�SDUDPHWU\�

� ]�JUXS\ NU]\ZHM�JU]HZF]HM��EXG�W��D�E�&�G ��ZDUWR�FL�WHPSHUDWXU\�]HZQ
WU]QHM�Z�SXQNWDFK�$��%��& L�' NU]\ZHM�3XQNW\�NU]\ZHM�RJUDQLF]DQLD�SRZURWX�]GHILQLRZDQH�V� GOD�W\FK�VDP\FK�ZDUWR�FLWHPSHUDWXU\�]HZQ
WU]QHM��FR�GOD�NU]\ZHM�JU]HZF]HM�WFR+ ��PDNV\PDOQD�ZDUWR�ü�WHPSHUDWXU\�ZRG\�]DVLODQLD�RUD]�MHGQRF]H�QLH�QDMZ\*V]DGRSXV]F]DOQD�WHPSHUDWXUD�RJUDQLF]DQLD�SRZURWX�WFRO ��PLQLPDOQD�ZDUWR�ü�WHPSHUDWXU\�ZRG\�]DVLODQLD�RUD]�MHGQRF]H�QLH�QDMQL*V]DGRSXV]F]DOQD�WHPSHUDWXUD�RJUDQLF]DQLD�SRZURWX�GHOW ��SU]HVXQL
FLH�NU]\Z\FK�JU]HZF]HM�RUD]�RJUDQLF]DQLD�SRZURWX�Z�SLRQLH�
� SDUDPHWU\�]�JUXS\ RWS�W��D�E�&�G ��ZDUWR�FL�WHPSHUDWXU\�RJUDQLF]DQLD�GOD�ZRG\�SRZURWX�Z�SXQNWDFK�$��%��& L�'NU]\ZHM�D�� ��ZVSyáF]\QQLN�ZSá\ZX�SU]HNURF]HQLD�WHPSHUDWXU\�RJUDQLF]DQLD�QD�WHPSHUDWXU
 ]DGDQ�



5*������� ,QVWUXNFMD�REVáXJL �� ���]DVLODQLD�VS� ��VWDáD�ZDUWR�ü�WHPSHUDWXU\�RJUDQLF]DQLD�GOD�ZRG\�SRZURWX�Z\NRU]\VW\ZDQD�SU]\�EUDNXF]XMQLND�WHPSHUDWXU\�]HZQ
WU]QHM�7��:\OLF]RQD� ZDUWR�ü� WHPSHUDWXU\� RJUDQLF]HQLD� ZRG\� SRZURWQHM� ]DZLHUD� VL
 Z� ]DNUHVLHWFRO���WFR+ WDN�VDPR��MDN�WHPSHUDWXUD�]DGDQD�ZRG\�]DVLODQLD�)XQNFMD� RJUDQLF]DQLD� XDNW\ZQLD� VL
 SR� SU]HNURF]HQLX� SU]H]� WHPSHUDWXU
 ZRG\� SRZURWX� 7�REOLF]RQHM�ZDUWR�FL�WHPSHUDWXU\�RJUDQLF]DQLD��7HPSHUDWXUD�]DGDQD�]DVLODQLD�MHVW�ZyZF]DV�REQL*DQD�RZDUWR�ü� Uy*QLF\� SRPL
G]\� DNWXDOQ� WHPSHUDWXU� ZRG\� SRZURWX� 7�� L� WHPSHUDWXU\� RJUDQLF]DQLD�SRPQR*RQ� SU]H]�ZVSyáF]\QQLN�ZSá\ZX�D���:DUWR�ü�REQL*HQLD�GW PD�]DWHP�ZDUWR�ü�GW  ��7� ± 72JUDQLF]DQLDB:RG\B3RZURWX�� $�
3U]\NáDG�:\OLF]RQD�]�NU]\ZHM�WHPS��RJUDQLF]DQLD�Z\QRVL������ 72JUDQLF]DQLDB:RG\B3RZURWX� ���q&�:VSyáF]\QQLN�ZSá\ZX�SU]HNURF]HQLD�Z\QRVL������������ $�� �����=PLHU]RQD�WHPSHUDWXUD�SRZURWX�Z\QRVL� ����������������� 7�� ���q&�3RQLHZD* 7� !�72JUDQLF]DQLDB:RG\B3RZURWX��RJUDQLF]DQLH�WHPSHUDWXU\�SRZURWX�MHVW�DNW\ZQH�LREQL*HQLH�GW WHPSHUDWXU\�]DGDQHM�]DVLODQLD�Z\QLHVLH�GW� ����q&�����q&������� ��q&�3R� REQL*HQLX� WHPSHUDWXUD� ]DGDQD� ZRG\� ]DVLODQLD� MHVW� RJUDQLF]DQD� GR� ZDUWR�FL� ]� ]DNUHVXWFRO���WFR+���WDEO���� SR]�������$NW\ZQR�ü� RJUDQLF]DQLD� V\JQDOL]XMH� PLJDM�F\� V\PERO� q&� SRGF]DV� Z\�ZLHWODQLD� PLHU]RQHMWHPSHUDWXU\�ZRG\� SRZURWX� 7�� ±� U\V���� $NWXDOQ� ZDUWR�ü�Z\OLF]RQHM� WHPSHUDWXU\� RJUDQLF]DQLD� GODZRG\� SRZURWX� PR*QD� Z\�ZLHWOLü� SU]\FLVNLHP� �� -H*HOL� EORN� IXQNF\MQ\� EOR� MHVW� Z\á�F]RQ\]DPLDVW� ZDUWR�FL� Z\�ZLHWORQ\� ]RVWDQLH� V\PERO� ������ 3R� �� VHNXQGDFK� UHJXODWRU� SRZUyFL� GRZ\�ZLHWODQLD�WHPSHUDWXU\�7��

WHPSHUDWXUD�RJUDQLF]DQLDGOD�ZRG\��SRZURWX
��VHN�

5\V������6\JQDOL]DFMD�DNW\ZQR�FL�RJUDQLF]DQLD�WHPSHUDWXU\�GOD�ZRG\�SRZURWX�
5HDOL]DFMD� IXQNFML� ]RVWDMH� SU]HUZDQD� Z� SU]\SDGNX� XV]NRG]HQLD� F]XMQLND� 7�� OXE� 7�� RUD]� SRDXWRPDW\F]Q\P�Z\á�F]HQLX�RJU]HZDQLD��������']LDáDQLH�IXQNFML�GOD�NRWáD�GZXVWRSQLRZHJR�:�SU]\SDGNX� VWHURZDQLD� NRWáHP� �DOJRU\WP� GZXVWDZQ\�� IXQNFMD� XPR*OLZLD� RFKURQ
 NRWáD� SU]HG]E\W�QLVN� WHPSHUDWXU� ZRG\�SRZURWX�SU]H]�SRGZ\*V]HQLH�WHPSHUDWXU\�ZRG\�]DVLODQLD�3DUDPHWU\�RSLVXM�FH� IXQNFM
 RFKURQ\� WHPSHUDWXU\�ZRG\�SRZURWX�]QDMGXM� VL
 Z�JUXSLH RWS ZJáyZQ\P�PHQX�SDUDPHWUyZ�UHJXODWRUD��WDEO������SR]���� RUD]�U\V��������6� WR�W��D�E�&�G ���SDUDPHWU\�QLH�X*\ZDQH��D� ��ZVSyáF]\QQLN�ZSá\ZX�SU]HNURF]HQLD�Z�Gyá�WHPSHUDWXU\�RFKURQ\�QD�WHPSHUDWXU
 ]DGDQ�]DVLODQLD�VS� ��ZDUWR�ü�WHPSHUDWXU\�RFKURQ\�GOD�ZRG\�SRZURWX��]DOH*QD�RG�SDUDPHWUyZ�NRWáD�



�� ��� ,QVWUXNFMD�REVáXJL 5*�������)XQNFMD�RFKURQ\� WHPSHUDWXU\�ZRG\�SRZURWX�XDNW\ZQLD�VL
��JG\�WHPSHUDWXUD�SRZURWX�7��REQL*\VL
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�����.RUHNWD�WHPSHUDWXU\�&�2��ZJ�SURJUDPX�GRERZHJR�±�EORN��5HJXODWRU� XPR*OLZLD� GRVWRVRZDQLH� WHPSHUDWXU\� GR� LQG\ZLGXDOQ\FK� SRWU]HE� X*\WNRZQLNyZ]ZL�]DQ\FK�]�RNUH�ORQ\P�U\WPHP�GQLD��6áX*��GR�WHJR�SURJUDP\�GRERZH ��NWyUH�XPR*OLZLDM� RNUHVRZHREQL*DQLH��QS��Z�QRF\��OXE�SRGZ\*V]DQLH��QS��UDQR��WHPSHUDWXU\�]DGDQHM�ZRG\�]DVLODQLD��2SUyF]�WHJR�SURJUDP�GRERZ\�ZSá\ZD�UyZQLH* QD�WHPSHUDWXU
 RJUDQLF]DQLD�ZRG\�SRZURWX��SXQNW� ��������RUD]�PR*HZSá\ZDü�QD�WHPSHUDWXU
 ]DGDQ� SRPLHV]F]HQLD��SXQNW� ������5HDOL]RZDQLH�SURJUDPX�GRERZHJR�MHVW�PR*OLZH�SR�]Dá�F]HQLX�EORNX�EOR� Z�SDUDPHWU]H�EOR�WDEO���� SR]����� RUD]�U\V��������$NWXDOQ\�URG]DM�SURJUDPX�GRERZHJR��VWDWXV�GQLD��V\JQDOL]RZDQ\�MHVWSU]H]�MHGQ� ]�GLRG��ZLHF�F\FK�QDG�Z\�ZLHWODF]HP��U\V������ 3URJUDP�GRERZ\�QLH�MHVW�UHDOL]RZDQ\��MH *HOL�GDQH�]HJDUD�L�NDOHQGDU]D�V � QLHDNWXDOQH�SDWU]�SXQNW������
']L
NL� ZEXGRZDQHPX� NDOHQGDU]RZL� L� ]DSDPL
WDQ\P� GDWRP� �ZL�W� NDOHQGDU]RZ\FK�� UHJXODWRUXPR*OLZLD�XVWDOHQLH�QLH]DOH*Q\FK�SURJUDPyZ�GRERZ\FK�GOD�GQL�URERF]\FK�L��ZL�WHF]Q\FK��'RGDWNRZRPR*OLZH�MHVW�XVWDOHQLH�WU]HFLHJR�SURJUDPX�GRERZHJR�±�VSHFMDOQHJR��2SUyF]�]GHILQLRZDQ\FK�GDW��ZL�WNDOHQGDU]RZ\FK�� X*\WNRZQLN� PR*H� ]DSDPL
WDü� GR� ��� ZáDVQ\FK� GDW� GOD� ND*GHJR� ]� SURJUDPyZGRERZ\FK�
�������6WDWXV�GQLD�6WDWXV�GQLD�MHVW�Z\NRU]\VW\ZDQ\�GR�RNUH�OHQLD�ZJ�NDOHQGDU]D�ZáD�FLZHJR�SURJUDPX�GRERZHJR�URERF]HJR���ZL�WHF]QHJR�OXE�VSHFMDOQHJR��%LH*�F\�VWDWXV�GQLD�MHVW�V\JQDOL]RZDQ\�SU]H]�MHGQ� ]�GLRG�ZLHF�F\FK�QDG�Z\�ZLHWODF]HP��U\V�����-DNR�GQL�URERF]H�RNUH�ORQR��SRQLHG]LDáNL��ZWRUNL���URG\��F]ZDUWNL��SL�WNL��D�MDNR�GQL��ZL�WHF]QH�VRERW\��QLHG]LHOH�RUD]����VW\F]QLD����PDMD����PDMD�����VLHUSQLD����OLVWRSDGD�����OLVWRSDGD�����JUXGQLD�L��� JUXGQLD�� 'RGDWNRZR� PR*QD� ]DSDPL
WDü� GR� ��� GRGDWNRZ\FK� GDW� GQL� URERF]\FK� �QS�� QLHNWyUHVRERW\� URERF]H������GQL��ZL�WHF]Q\FK� L����GQL�]�SURJUDPHP�VSHFMDOQ\P��'HILQLFMH�GQL�GRGDWNRZ\FKV� QDGU]
GQH�ZREHF�QDVWDZ�IDEU\F]Q\FK��QS��PR*QD�RNUH�OLü�1RZ\�5RN�MDNR�G]LH� URERF]\�3RQDGWR�PR*QD�XVWDOLü�ZV]\VWNLH�VRERW\�Z�URNX�MDNR�GQL�URERF]H��SDWU]�SNW�� ���������������6RERW\�MDNR�GQL�URERF]H�±�EORN��6WDQGDUGRZR� ZV]\VWNLH� VRERW\� Z� URNX� UHJXODWRU� WUDNWXMH� MDNR� GQL� �ZL�WHF]QH�� 0R*OLZH� MHVWXVWDOHQLH� ZV]\VWNLFK� VREyW� Z� URNX� MDNR� GQL� URERF]\FK�� :� W\P� FHOX� QDOH*\� ]Dá�F]\ü� EOR� ZSDUDPHWU]H�EOR �WDEO���� SR]����� RUD]�U\V�������



5*������� ,QVWUXNFMD�REVáXJL �� ����������6]\END�]PLDQD�VWDWXVX�GQLD�$NWXDOQ\� VWDWXV� GQLD� �URERF]\�� �ZL�WHF]Q\�� VSHFMDOQ\�� PR*QD� ]PLHQLü� QD� LQQ\�� NWyU\� E
G]LHRERZL�]\ZDá�GR�JRG]LQ\������ GQLD�QDVW
SQHJR��6SRVyE�]PLDQ\�VWDWXVX�GQLD�SU]HGVWDZLD�U\V�����

]DSDPL
WDQLHVWDWXVX��ZL�WHF]QHJR ]DSDPL
WDQLHVWDWXVX�VSHFMDOQHJR5\V������6]\END�]PLDQD�VWDWXVX�GQLD�:�W\P�FHOX�QDOH*\�NUyWNR�QDFLVQ�ü�SU]\FLVN� SRGF]DV�QRUPDOQHM�SUDF\�UHJXODWRUD��6WDWXV�GQLD]PLHQL�VL
 QD�NLOND�VHNXQG�±��ZLHFL�VL
 GLRGD�V\JQDOL]XM�FD�RGSRZLHGQL�SURJUDP��3RZWyUQH�QDFLVNDQLHSU]\FLVNX� VSRZRGXMH�NROHMQ� ]PLDQ
 VWDWXVX�ZJ�VHNZHQFML��URERF]\�o �ZL�WHF]Q\�o VSHFMDOQ\�oURERF]\�� LWG�� $E\� ]DWZLHUG]Lü� ]PLDQ
 SURJUDPX� QDOH*\�Z� FL�JX� �� VHNXQG� QDFLVQ�ü� SU]\FLVN� �� FR]RVWDQLH�SRWZLHUG]RQH�PUXJQL
FLHP�GLRG\�SURJUDPX�6]\END�]PLDQD�VWDWXVX�MHVW�QDGU]
GQD�ZREHF�ZV]\VWNLFK�LQQ\FK�GHILQLFML��������'QL�GRGDWNRZH�'DW\�GQL�GRGDWNRZ\FK�XPLHV]F]RQH�V� Z���JUXSDFK Z�PHQX�JáyZQ\P SDUDPHWUyZ�UHJXODWRUD��ZJU\V�� ������ =HVWDZ� GRGDWNRZ\FK� GQL� URERF]\FK� �WDEO�� ���� SR]�� ����� R]QDF]RQ\� MHVW� V\PEROHP�GG QDGZyFK� SLHUZV]\FK� F\IUDFK� Z\�ZLHWODF]D� L� ]DSDORQ� GLRG� SURJUDPX� URERF]HJR�� ]HVWDZ� GQL�ZL�WHF]Q\FK� �WDEO�� ���� SR]�� ����� V\PEROHP� GG QD� GZyFK� �URGNRZ\FK� F\IUDFK� L� ]DSDORQ� GLRG�SURJUDPX� �ZL�WHF]QHJR�� D� ]HVWDZ� GQL� VSHFMDOQ\FK� �WDEO�� ���� SR]�� ����� V\PEROHP� GG QD� GZyFKRVWDWQLFK�F\IUDFK�L�]DSDORQ� GLRG� SURJUDPX�VSHFMDOQHJR�

5\V������3U]HJO�GDQLH�GDW�GRGDWNRZ\FK�GQL�URERF]\FK�6SRVyE�SU]HJO�GDQLD�GDW�GQL�GRGDWNRZ\FK�SRND]DQR�QD�SU]\NáDG]LH�GQL�URERF]\FK�QD�U\V�����3U]HJO�GDQLH�GQL�GRGDWNRZ\FK�QDVW
SXMH�SR�Z\EUDQLX�RGSRZLHGQLHM�JUXS\ L�QDFL�QL
FLX�SU]\FLVNX��=D�SRPRF� SU]\FLVNyZ� OXE� PR*QD�SU]HJO�GDü�]DSDPL
WDQH�GDW\��1D�SLHUZV]\P�PLHMVFXZ\�ZLHWODQ\� MHVW�G]LH��� QD�GUXJLP�PLHVL�F��'DW\� QLH�V� VRUWRZDQH��%UDN� ]GHILQLRZDQHJR�GQLD�GRGDW�NRZHJR�MHVW�V\JQDOL]RZDQ\�SRSU]H]�Z\�ZLHWOHQLH�V\PEROX�x� QD�SLHUZV]\FK�GZyFK�F\IUDFK�Z\�ZLHWOD�F]D�Z�SU]\SDGNX�SLHUZV]HM�]DSDPL
WDQHM�GDW\�]�OLVW\��QD�GZyFK�RVWDWQLFK�F\IUDFK�Z�SU]\SDGNX�RVWDWQLHM]DSDPL
WDQHM�GDW\�]�OLVW\�RUD]�QD�GZyFK��URGNRZ\FK�Z�SU]\SDGNX�SR]RVWDá\FK�GDW�$E\� ]PLHQLü� GDW
 ]DSDPL
WDQHJR� GQLD� GRGDWNRZHJR� QDOH*\� QDFLVQ�ü� SU]\FLVN� SRGF]DV



�� ��� ,QVWUXNFMD�REVáXJL 5*�������SU]HJO�GDQLD��FR�]RVWDQLH�SRWZLHUG]RQH�PUXJQL
FLHP�NURSNL�G]LHVL
WQHM�UR]G]LHODM�FHM�G]LH� L�PLHVL�F�3U]\FLVNDPL� OXE� PR*QD� WHUD]� XVWDZLü� QRZ� GDW
 L� ]DSDPL
WDü� SU]\FLVNLHP� OXE]UH]\JQRZDü�]H�]PLDQ�SU]\FLVNLHP� ��3R�]DWZLHUG]HQLX�QRZHJR�GQLD�UHJXODWRU�NRQWUROXMH��F]\�GDWDQLH� ]RVWDáD� MX* ZF]H�QLHM� GRGDQD�� WDN*H� Z� LQQ\FK� JUXSDFK GQL� GRGDWNRZ\FK�� :� WDNLP� SU]\SDGNXZ\�ZLHWORQ\�]RVWDQLH�NRPXQLNDW�R�Eá
G]LH�HUU� L�]PLDQ\�QLH�]RVWDQ� ]DSLVDQH�$E\�XVXQ�ü�]DSDPL
WDQ� GDW
 QDOH*\�QDFLVQ�ü�MHGQRF]H�QLH�GáX*HM�SU]\FLVNL� L� ��������2NUH�OHQLH�VWDWXVX�GQLD�5HJXODWRU�RNUH�OD�VWDWXV�ELH*�FHJR�GQLD�ZJ�QDVW
SXM�FHJR�VFKHPDWX�� QDMZ\*V]\�SULRU\WHW�PD�V]\END�]PLDQD�VWDWXVX �SXQNW� ��������� MH*HOL� QLH� QDVW�SLáD� V]\END� ]PLDQD� VWDWXVX� GQLD�� XZ]JO
GQLDQH� V� GDW\� GQL� GRGDWNRZ\FK�SXQNW� ��������� MH*HOL� DNWXDOQ\� G]LH� QLH� ]RVWDá� ]GHILQLRZDQ\� MDNR� GRGDWNRZ\�� XZ]JO
GQLDQH� V� GDW\� �ZL�W�SXQNW� ���������SU]\�F]\P�Z�SU]\SDGNX�VRERW\�QDVW
SXMH�VSUDZG]HQLH��F]\�QLH�XVWDORQR�ZV]\VWNLFKVREyW�Z�URNX�MDNR�GQL�URERF]\FK��SXQNW� ��������� MH*HOL�GR�WHM�SRU\�VWDWXV�GQLD�QLH�]RVWDQLH�RNUH�ORQ\��RERZL�]XMH�SURJUDP�URERF]\ ��������'HILQLRZDQLH�SURJUDPX�GRERZHJR�=GHILQLRZDQLH� SURJUDPX� GRERZHJR� SROHJD� QD� SRGDQLX� W]Z��SRSUDZNL� GRERZHM GR� WHPSHUDWXU\]DGDQHM�]DVLODQLD�L�RJUDQLF]DQLD�SRZURWX�RUD]�JRG]LQ\�]DNR�F]HQLD�MHM�RERZL�]\ZDQLD��'OD�ND*GHJR�]SURJUDPyZ�PR*QD� ]GHILQLRZDü��� Uy*Q\FK�RGFLQNyZ��8MHPQD� SRSUDZND� GRERZD� SRZRGXMH� REQL*HQLHWHPSHUDWXU\��D�GRGDWQLD�MHM�SRGZ\*V]HQLH�3URJUDP\�GRERZH�VS ]DZLHUD�JUXSD VSFR �WDEO���� SR]����� RUD]�U\V�������Z�JáyZQ\P�PHQXSDUDPHWUyZ��3U]\NáDGRZ\�SURJUDP�GRERZ\�]RVWDá�SU]HGVWDZLRQ\�QD�U\V�����3DUDPHWU\� WVS� GR� WVS� RNUH�ODM� JRG]LQ
 ]DNR�F]HQLD� RERZL�]\ZDQLD RGSRZLHGQLHMSRSUDZNL�GRERZHM�VS��QS��VS� RERZL�]XMH�RG�JRG]LQ\������ GR��������WVS����VS� RERZL�]XMHRG�JRG]LQ\��������WVS���GR��������WVS��� �ZJ�U\V��������2VWDWQLD�SRSUDZND�VS� RERZL�]XMH�GRJRG]LQ\�������
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5\V������3U]\NáDG�SURJUDPX�GRERZHJR�:DUWR�FL� VS���� V� GRGDZDQH� GR� DNWXDOQHM� ]DGDQHM� WHPSHUDWXU\� ]DVLODQLD� L� ZDUWR�FLRJUDQLF]DQLD�WHPSHUDWXU\�SRZURWX��SU]\�F]\P�Z\SDGNRZD�ZDUWR�ü�WHPSHUDWXU\�ZRG\�MHVW�RJUDQLF]DQDGR�ZDUWR�FL�]�]DNUHVX�WFRO���WFR+���WDEO���� SR]������$E\�]DSURJUDPRZDü�SDUDPHWU\�SURJUDPyZ�GRERZ\FK�QDOH*\�Z�WU\ELH�SURJUDPRZDQLD�Z\EUDü�]PHQX�JáyZQHJR JUXS
 VSFR �ZJ�U\V�������L�QDFLVQ�ü�SU]\FLVN� ��1DVW
SQLH�SU]\FLVNDPL� L�PR*QD�SU]HJO�GDü���]HVWDZ\�SDUDPHWUyZ�SURJUDPyZ�GRERZ\FK�



5*������� ,QVWUXNFMD�REVáXJL �� ���
� SDUDPHWU\� SURJUDPX� URERF]HJR� R]QDF]RQH� V� V\PEROHP� VS QD� GZyFK� SLHUZV]\FK� F\IUDFKZ\�ZLHWODF]D�L�]DSDORQ� GLRG� SURJUDPX�URERF]HJR�� SDUDPHWU\� SURJUDPX� �ZL�WHF]QHJR� �� V\PEROHP�VS QD� GZyFK� �URGNRZ\FK� F\IUDFK� L� ]DSDORQ�GLRG� SURJUDPX��ZL�WHF]QHJR�� SDUDPHWU\� SURJUDPX� VSHFMDOQHJR� �� V\PEROHP� VS QD� GZyFK� RVWDWQLFK� F\IUDFK� Z\�ZLHWODF]DL�]DSDORQ� GLRG� SURJUDPX�VSHFMDOQHJR�2SUyF]�SURJUDPyZ�GRERZ\FK�Z�JUXSLH ]QDMGXMH�VL
 MHV]F]H�SDUDPHWU�VSF���-HVW�WR�ZDUWR�üWHPSHUDWXU\� ]DGDQHM�� NWyUD� E
G]LH� RERZL�]\ZDáD� Z� SU]\SDGNX� DZDULL� F]XMQLND� WHPSHUDWXU\]HZQ
WU]QHM�7��OXE�Z\á�F]HQLD�UHJXODFML�SRJRGRZHM�3R�Z\EUDQLX�RGSRZLHGQLHJR�SURJUDPX��SU]\FLVNLHP� QDVW
SXMH�SU]HM�FLH�R���SR]LRP�QL*HM�ZJ� U\V�� ����� L� SRMDZLD� VL
 OLVWD� SDUDPHWUyZ�� W]Q�� JRG]LQ\�� GR� NWyU\FK E
G� RERZL�]\ZDá\� NRUHNW\WHPSHUDWXU\� ]DGDQHM�WVS���WVS� RUD]�ZDUWR�FL� WHM� NRUHNW\��VS���VS���0R*QD� MH� SU]HJO�GDüOXE�]PLHQLDü�3RGF]DV� SURJUDPRZDQLD� F]DVyZ�� UHJXODWRU� QD� ELH*�FR� SRU]�GNXMH� FKURQRORJLF]QLH� SURJUDPGRERZ\��W]Q��VSUDZG]D��F]\�F]DV�RGFLQND�Z\VW
SXM�FHJR�SR�DNWXDOQLH�]DWZLHUG]RQ\P�MHVW�Sy(QLHMV]\�OXE�WDNL�VDP���-H*HOL�QLH�MHVW��]RVWDMH�]PLHQLRQ\�QD�ZDUWR�ü�UyZQ� RVWDWQLR�]DWZLHUG]RQHM�:DUWR�ü� SRSUDZNL� GRERZHM PR*QD� RGF]\WDü� SRGF]DV� QRUPDOQHM� SUDF\� UHJXODWRUD� Z� VSRVyESRND]DQ\� QD� U\V�� ��� -H*HOL� EORN�� MHVW� Z\á�F]RQ\� OXE� GDQH� ]HJDUD� L� NDOHQGDU]D� V� QLHDNWXDOQH�]DPLDVW�ZDUWR�FL�Z\�ZLHWORQH�]RVWDQ� SR]LRPH�NUHVNL������

ZDUWR�üSRSUDZNL�GRERZHM
��VHN�

5\V������6SRVyE�RGF]\WDQLD�DNWXDOQHM�SRSUDZNL�GRERZHM�
�����2JUDQLF]DQLH�PRF\�OXE�SU]HSá\ZX�±�EORN��)XQNFMD�SR]ZDOD�QD�RJUDQLF]HQLH�PRF\� OXE�SU]HSá\ZX�Z�Z
(OH�Z�ZDUXQNDFK�QDMZL
NV]HJR� OXEQLHZLHONLHJR� ]DSRWU]HERZDQLD� QD� FLHSáR�� 3RPLDU� PRF\� OXE� SU]HSá\ZX� GRNRQ\ZDQ\� MHVW� ]Z\NRU]\VWDQLHP� V\JQDáX� LPSXOVRZHJR� ]� FLHSáRPLHU]D� OXE� SU]HSá\ZRPLHU]D�� GRSURZDG]RQHJR� GRZHM�FLD�LPSXOVRZHJR�UHJXODWRUD�� )XQNFMD� RJUDQLF]DQLD� PRF\� OXE� SU]HSá\ZX� G]LDáD� W\ONR� SU]\� VWHURZDQLX� QDS 
GHP]DZRUX� �GOD� DOJRU\WPX� 3,'� ±� SXQNW� ������� 'OD� SR]RVWDá\FK� DOJRU\WPyZ� PR *OLZ\� MHVWZ\á�F]QLH�SRPLDU�PRF\�OXE�SU]HSá\ZX�'R�G]LDáDQLD�IXQNFML�NRQLHF]QH�MHVW�GRSURZDG]HQLH�V\JQDáX�]�Z\M �FLD�LPSXOVRZHJRFLHSáRPLHU]D�OXE�SU]HSá\ZRPLHU]D��ZJ�U\V� ����RUD]�]Dá�F]HQLH�NRQWUROL�WHJR�V\JQDáX�ZJ�SXQNWyZ����� L�������
:V]\VWNLH� SDUDPHWU\� RNUH�ODM�FH� VSRVyE� SRPLDUX�� Z\�ZLHWODQLD� L� RJUDQLF]DQLD� PRF\� OXESU]HSá\ZX�]QDMGXM� VL
 Z�JUXSLH RSU Z�JáyZQ\P�PHQX SDUDPHWUyZ�UHJXODWRUD��WDEO���� SR]����� RUD]U\V��������:�JUXSLH WHM�MHVW���SRGJUXS��R�QDVW
SXM�FHM�]DZDUWR�FL�+L�K ±�QDMZL
NV]D�]PLHU]RQD�ZDUWR�ü�FKZLORZHM�PRF\�OXE�SU]HSá\ZX�&Q"� ±�PQR*QLN�GOD�ZV]\VWNLFK�Z\�ZLHWODQ\FK�ZDUWR�FL�PRF\�OXE�SU]HSá\ZX�WU\E ±�WU\E�RJUDQLF]DQLD�PRF\�OXE�SU]HSá\ZX��^T� ±�SDUDPHWU\�RJUDQLF]DQLD�PRF\�OXE�SU]HSá\ZX�



�� ��� ,QVWUXNFMD�REVáXJL 5*��������^T� ±�SDUDPHWU\�GHILQLXM�FH�PLHU]RQ\�V\JQDá�LPSXOVRZ\��������3RPLDU�PRF\�L�SU]HSá\ZX�5HJXODWRU�Z\]QDF]D�PRF��SU]HSá\Z��QD�SRGVWDZLH� OLF]E\� LPSXOVyZ�RGHEUDQ\FK�Z�FL�JX�GDQHJRRGFLQND�F]DVX��5HJXODWRU�NR�F]\�SRPLDU�SR�]HEUDQLX�����LPSXOVyZ�OXE�SR�SLHUZV]\P�]DUHMHVWURZDQ\PLPSXOVLH��JG\�F]DV�]ELHUDQLD�SU]HNURF]\����VHNXQG�:\M�FLD� LPSXOVRZH� FLHSáRPLHU]\� GRVWDUF]DM� LPSXOVyZ� HQHUJLL� OXE� REM
WR�FL� L� QLH� ]DZV]H]DFKRZXM� UyZQRPLHUQH� RGVW
S\� F]DVRZH� PL
G]\� QLPL�� FR� MHVW� NRQLHF]QH� GR� REOLF]HQLD� PRF\� OXESU]HSá\ZX��'ODWHJR�UHJXODWRU�REOLF]D�PRF�OXE�SU]HSá\Z�MDNR��UHGQL� ]���RVWDWQLFK�SRPLDUyZ�3DUDPHWU\�WHFKQLF]QH�ZHM�FLD�LPSXOVRZHJR�UHJXODWRUD�SRGDQR�Z�UR]G]LDOH����$E\� UHJXODWRU�SUDZLGáRZR�SU]HOLF]Dá� UHMHVWURZDQH� LPSXOV\�QD�PRF� OXE�SU]HSá\Z��QDOH*\�RNUH�OLüSDUDPHWU\�GHILQLXM�FH�V\JQDá�LPSXOVRZ\��6� RQH�]DZDUWH�Z�SRGJUXSLH �^T��7DOU ±�F]DV�Z�PLQXWDFK��SR�NWyU\P�UHJXODWRU�E
G]LH�V\JQDOL]RZDá�XV]NRG]HQLH�FLHSáRPLHU]DOXE�SU]HSá\ZRPLHU]D�Z�SU]\SDGNX�EUDNX�LPSXOVyZ�&]DV�MHVW�]OLF]DQ\��JG\�SRáR*HQLH�]DZRUX�MHVW�Uy*QH�RG�]HUD��]DZyU�QLH�MHVW�]DPNQL
W\��LSU]HU\ZDQH�SR�QDGHM�FLX�LPSXOVX��3R�SU]HNURF]HQLX�]DGDQHJR�F]DVX�V\JQDOL]RZDQHMHVW�XV]NRG]HQLH�(UyGáD�LPSXOVyZ�±�QD�Z\�ZLHWODF]X�SRMDZLD�VL
 PLJDM�FH�]HUR�XD�D ±�ZDJD�RGELHUDQ\FK�LPSXOVyZ���MHVW�WR�ZDUWR�ü�OLF]ERZD�REM
WR�FL�OXE�HQHUJLLSU]\SDGDM�FHM�QD�MHGHQ�LPSXOV�Z\V\áDQ\�SU]H]�FLHSáRPLHU]�OXE�SU]HSá\ZRPLHU]�MHGQ ±�MHGQRVWND�ZDJL�RGELHUDQ\FK�LPSXOVyZ��Z\ELHUDQD�ZJ�SRQL*V]\FK�WDEOLF�7DEOLFD���-HGQRVWNL�ZDJL�LPSXOVyZ�HQHUJLL 7DEOLFD���-HGQRVWNL�ZDJL�LPSXOVyZ�REM
WR�FL6\PERO MHGQRVWND 6\PERO MHGQRVWNDD� :K���LPSXOV I� OLWU���LPSXOVE� N:K���LPSXOV J� P� ��LPSXOV&� 0:K���LPSXOV +� LPSXOV���LOWUG� 0-���LPSXOVH� *-���LPSXOVILOW ±�PLQLPDOQD�V]HURNR�ü�LPSXOVyZ�Z�PLOLVHNXQGDFK��LPSXOV\�NUyWV]H�QLH�E
G� UHMHV�WURZDQH�SU]H]�UHJXODWRU��3DUDPHWU�WHQ�XPR*OLZLD�ILOWURZDQLH�]DNáyFH���NWyUH�PRJ� VL
SRMDZLü�QD�GURG]H�V\JQDáX�RG�FLHSáRPLHU]D�GR�ZHM�FLD�UHJXODWRUD�1DVW
SQLH� QDOH*\� RNUH�OLü� ]DNUHV� ZDUWR�FL� PRF\� OXE� SU]HSá\ZX� PLHU]RQ\FK� SU]H]� UHJXODWRU� LZ\EUDü�GOD�QLFK�ZDUWR�ü�PQR*QLND�Z�SRGJUXSLH &Q"��:�W\P�FHOX�QDOH*\�SRVáX*\ü�VL
 SRQL*V]� WDEOLF��=DNUHV\�SRPLDUX�PRF\�L�SU]HSá\ZX 7DEOLFD���/�S� ]DNUHV�SRPLDUX�PRF\OXE�SU]HSá\ZX MHGQRVWND ZVND]DQLH PQR*QLN�&Q"� �����·���� N:���P��K �����·���� �� ����·����� N:���P��K �����·���� ��� ��·������ N:���P��K �����·���� ���� ���·������� N:���P��K �����·���� ����:DUWR�ü� ]PLHU]RQD� Z\�ZLHWODQD� MHVW� ]DZV]H� QD� �� F\IUDFK� G]LHVL
WQ\FK�� QD� F]ZDUWHM� F\IU]H]QDMGXMH�VL
 V\PERO��� �N:�� OXE�V\PERO�� �P��K���=DOH*QLH�RG�ZDUWR�FL�PRF\�OXE�SU]HSá\ZX�UHJXODWRUZ\�ZLHWOD�QD�RGSRZLHGQLHM�SR]\FML�NURSN
 G]LHVL
WQ��:V]\VWNLH�ZDUWR�FL�PRF\�Z\�ZLHWODQH� V� Z� >N:@�� QDWRPLDVW� ZDUWR�FL� SU]HSá\ZX�Z� >P��K@�� $E\X]\VNDü�U]HF]\ZLVW� ZDUWR�ü�PRF\� OXE�SU]HSá\ZX��ZDUWR�FL�RGF]\WDQH� ]�Z\�ZLHWODF]D�QDOH*\�PQR*\üSU]H]�PQR*QLN�&Q"�3U]HNURF]HQLH�PDNV\PDOQHM�PRF\�OXE�SU]HSá\ZX�QLH�SRZRGXMH�]PLDQ\�PQR*QLND��DQL�V\JQDOL]DFMLEá
GX�±�UHJXODWRU�GR�REOLF]H� SU]\MPXMH�QDMZL
NV]� GRSXV]F]DOQ� ZDUWR�ü��W]Q�����PQR*QLN�
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NV]HM�]PLHU]RQHM�SU]H]�UHJXODWRU�PRF\� OXE�SU]HSá\ZX�]QDMGXMH�VL
 Z�SDUDPHWU]H+L�K�� :DUWR�ü� WD� MHVW� SU]HFKRZ\ZDQD� Z� SDPL
FL� 5$0� SRGWU]\P\ZDQHM� SR� ]DQLNX� ]DVLODQLD� WDNVDPR��MDN�UHMHVWU\�NDOHQGDU]D�L�]HJDUD��:DUWR�ü�PDNV\PDOQD�MHVW�]HURZDQD�SU]H]�UHJXODWRU�SR�]PLDQLHZDJL�XD�D OXE� MHGQRVWNL� LPSXOVX�MHGQ��PQR*QLND�&Q"��DOER�SU]H]�X*\WNRZQLND�SR�QDFL�QL
FLX� LSU]\WU]\PDQLX�SU]\FLVNyZ� L� ��������7U\E\�RJUDQLF]DQLD�PRF\�OXE�SU]HSá\ZX�7U\E� RJUDQLF]DQLD�PRF\� OXE� SU]HSá\ZX� ]DZLHUD� SRGJUXSD WU\E�� 5HJXODWRU� PR*H� UHDOL]RZDü��WU\E\�RJUDQLF]DQLD��LGHQW\F]QH�GOD�PRF\�L�SU]HSá\ZX�WHQS ±�RJUDQLF]DQLH�PRF\�PDNV\PDOQHM�R�ZDUWR�FL�SURJX�]DOH*QHM�RG�WHPSHUDWXU\�RUD]RJUDQLF]DQLH�PRF\�PLQLPDOQHM�O2+L ±�RJUDQLF]DQLH�PRF\�PDNV\PDOQHM�RUD]�PRF\�PLQLPDOQHM�+L ±�RJUDQLF]DQLH�W\ONR�PRF\�PDNV\PDOQHM�OR�� ±�RJUDQLF]DQLH�W\ONR�PRF\�PLQLPDOQHM�:� ]DOH*QR�FL� RG� Z\EUDQHJR� WU\EX� RJUDQLF]DQLD�� NRQLHF]QH� MHVW� RNUH�OHQLH� RGSRZLHGQLFKSDUDPHWUyZ�]DZDUW\FK�Z�SRGJUXSLH �^T��)XQNFMD� RJUDQLF]DQLD�PRF\� MHVW� IDEU\F]QLH�Z\á�F]RQD��$E\� M� ]Dá�F]\ü�� QDOH*\� ]Dá�F]\ü�EORNIXQNF\MQ\�EOR� Z�JUXSLH EOR Z�JáyZQ\P�PHQX SDUDPHWUyZ�UHJXODWRUD��������2JUDQLF]DQLH�PRF\�PDNV\PDOQHM�)XQNFMD� WD� XPR*OLZLD� RJUDQLF]HQLH� PRF\� Z
]áD� GR� ]DGDQHM� ZDUWR�FL� Z� SU]\SDGNX� ]QDF]QHJRRNUHVRZHJR� Z]URVWX� ]DSRWU]HERZDQLD� QD� FLHSáR� �QS�� UR]UXFK� RJU]HZDQLD�� ZDKDQLD� WHPSHUDWXU\]HZQ
WU]QHM��� 3R]ZDOD� WR� RVL�JQ�ü� ]DGDQH� SDUDPHWU\� RJU]HZDQLD�� EH]� SU]HNUDF]DQLD� ]DGHNODUR�ZDQHJR�SRERUX�PRF\�RG�GRVWDZF\�FLHSáD�']LDáDQLH� UHJXODWRUD� SRGF]DV� RJUDQLF]DQLD� PRF\� SROHJD� QD� ]PQLHMV]HQLX� RWZDUFLD� ]DZRUX� ZVWRSQLX�Z\QLNDM�F\P�]�SU]HNURF]HQLD�SURJX�RJUDQLF]DQLD��5HDOL]RZDQH�MHVW�WR�SU]H]�REQL*HQLH ]DGDQHMWHPSHUDWXU\� ]DVLODQLD R� ZDUWR�ü� ]DOH*Q� RG� SU]HNURF]HQLD� PRF\� RUD]� DNWXDOQHJR� ]DNUHVXSURSRUFMRQDOQR�FL�S UHJXODWRUD�3,'��WDEO���� SR]���� RUD]� U\V��������2]QDF]D�WR�]PQLHMV]HQLH�RGFK\áNLUHJXODFML� R� W\OH� SURFHQW�� R� LOH� SU]HNURF]RQD� MHVW� PRF� FKZLORZD� L� Z� UH]XOWDFLH� SU]\PNQL
FLH� ]DZRUXRJU]HZDQLD�7HPSHUDWXUD� ]DGDQD� ]DVLODQLD� QLH� ]RVWDQLH� ]PQLHMV]RQD�SRQL*HM�ZDUWR�FL�WFRO �WDEO�� �� SR]�������=DSHZQLD� WR�VNXWHF]Q� RFKURQ
 SU]HG�]DPDU]QL
FLHP� LQVWDODFML�Z�SU]\SDGNX�GáXJLHM�DNW\ZQR�FLRJUDQLF]DQLD�PRF\�OXE�QLHZáD�FLZLH�GREUDQHJR�SURJX�RJUDQLF]DQLD�'áXJLH� SU]HUZ\� PL
G]\� NROHMQ\PL� LPSXOVDPL� PRJ� SRZRGRZDü�� *H� SRPLDU� PRF\� FKZLORZHMREDUF]RQ\� E
G]LH� ]QDF]Q\P� RSy(QLHQLHP� F]DVRZ\P� Z� VWRVXQNX� GR� ZDUXQNyZ� SDQXM�F\FK� QDRELHNFLH�� $E\� ]PQLHMV]\ü�PR*OLZR�ü� SRZVWDQLD� RVF\ODFML� Z�Z\QLNX� F]
VWHJR� ]Dá�F]DQLD� L� Z\á�F]DQLDRJUDQLF]HQLD�PRF\��PR*QD�XVWDZLü�KLVWHUH]
 L�RSy(QLHQLH�F]DVRZH� MHJR�Z\á�F]HQLD�SR�REQL*HQLX�VL
PRF\� FKZLORZHM� SRQL*HM� SURJX� RJUDQLF]DQLD�� =DVDG
 RSy(QLRQHJR� Z\á�F]DQLD� RJUDQLF]DQLD� PRF\SU]HGVWDZLD�U\V�����
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5\V������=Dá�F]DQLH�L�Z\á�F]DQLH�RJUDQLF]DQLD�PRF\�PDNV\PDOQHM�
1D� G]LDáDQLH� RJUDQLF]HQLD� PRF\�PDNV\PDOQHM� ZSá\Z� PDM� QDVW
SXM�FH� SDUDPHWU\� ]� SRGJUXS\�^T�� �4+ ±�ZDUWR�ü�SURJRZD�PRF\��SR�SU]HNURF]HQLX�NWyUHM�UR]SRF]QLH�VL
 RJUDQLF]DQLH�PRF\�+LVW ±�KLVWHUH]D�Z\á�F]HQLD�RJUDQLF]DQLD�PRF\�-HVW�WR�ZDUWR�ü�PRF\�Z�NLORZDWDFK��R�NWyU� PXVL�REQL*\ü�VL
 PRF�FKZLORZD�SRQL*HMSURJX�RJUDQLF]DQLD� �4+��DE\�UR]SRF]
áR�VL
 RGOLF]DQLH�F]DVX�RSy(QLHQLDZ\á�F]HQLD�RJUDQLF]DQLD�PRF\�PDNV\PDOQHM�7RII ±�F]DV�RSy(QLHQLD�Z\á�F]HQLD�RJUDQLF]DQLD�PRF\�PDNV\PDOQHM�Z�PLQXWDFK�:� F]DVLH� RJUDQLF]DQLD� PRF\� PDNV\PDOQHM�� GOD� PRF\� FKZLORZHM� R� ZDUWR�FLDFK� ]� SU]HG]LDáX �4+ D� �� �4+ ��+LVW��� NRUHNWD� SRáR*HQLD� ]DZRUX�Z\QLNDM�FD� ]� RJUDQLF]DQLD�PRF\� SR]RVWDMHWDND��MDN�GOD�RVWDWQLHM�]PLHU]RQHM�ZDUWR�FL�PRF\�FKZLORZHM�Z\*V]HM�RG� �4+�� 3RGF]DV�DNW\ZQR�FL�RJUDQLF]DQLD�PRF\�PDNV\PDOQHM�LQQH�IXQNFMH�UHJXODWRUD�QLH�E 
G�PRJá\�SRGZ\*V]Dü�WHPSHUDWXU\�]DGDQHM�]DVLODQLD�XVWDORQHM�SU]H]�IXQNFM 
 RJUDQLF]DQLDPRF\�� 3RáR*HQLH� ]DZRUX� E
G]LH� NRU\JRZDQH� ZJ� DNWXDOQ\FK� SRPLDUyZ� PRF\� RUD]WHPSHUDWXU\�]DVLODQLD�7��
$NW\ZQR�ü� RJUDQLF]DQLD� PRF\� PDNV\PDOQHM� V\JQDOL]XMH� PLJDM�F\� V\PERO� � SRGF]DVZ\�ZLHWODQLD� PRF\� PLHU]RQHM� 3U� ±� U\V���� $NWXDOQ� ZDUWR�ü� SURJX� RJUDQLF]DQLD� PR*QD� Z\�ZLHWOLüSU]\FLVNLHP� ��-H*HOL�EORN� IXQNF\MQ\�EOR� MHVW�Z\á�F]RQ\��]DPLDVW�ZDUWR�FL�Z\�ZLHWORQ\�]RVWDQLHV\PERO�������3R���VHNXQGDFK�UHJXODWRU�SRZUyFL�GR�Z\�ZLHWODQLD�PRF\�FKZLORZHM�

SUyJ�RJUDQLF]DQLDPRF\�PDNV\PDOQHM
��VHN�

5\V������6\JQDOL]DFMD�DNW\ZQR�FL�RJUDQLF]DQLD�PRF\�



5*������� ,QVWUXNFMD�REVáXJL �� ����������2JUDQLF]DQLH�PRF\�PLQLPDOQHM�2JUDQLF]DQLH� PRF\� PLQLPDOQHM� SRZRGXMH� ]PQLHMV]HQLH� GR� ]HUD� PRF\� Z
]áD� Z� SU]\SDGNX� MHMQLH]QDF]QHJR� SRERUX��Z�ZDUXQNDFK� F]DVRZ\FK� VSDGNyZ� ]DSRWU]HERZDQLD� QD� FLHSáR� �QS�� Z� RNUHVLHGX*\FK�Uy*QLF�WHPSHUDWXU\�GQLD�L�QRF\��']LDáDQLH� UHJXODWRUD� SROHJD� QD� PDNV\PDOQ\P� SU]\PNQL
FLX� ]DZRUX� RJU]HZDQLD� QD� RNUH�ORQ\F]DV�L�RNUHVRZ\P�MHJR�RWZLHUDQLX�Z�FHOX�VSUDZG]HQLD�DNWXDOQHJR�]DSRWU]HERZDQLD�QD�PRF�3U]\PNQL
FLH� ]DZRUX�QDVW
SXMH�Z�Z\QLNX�REQL*HQLD� WHPSHUDWXU\� ]DGDQHM� ]DVLODQLD GR�ZDUWR�FLWFRO �WDEO���� SR]������� L� MHVW�FDáNRZLWH�� MH*HOL� WHPSHUDWXUD�]DVLODQLD�7��QLH�VSDGD�SRQL*HM�WFRO�=DSHZQLD� WR� VNXWHF]Q� RFKURQ
 SU]HG� ]DPDU]QL
FLHP� LQVWDODFML� Z� SU]\SDGNX� GáXJLHM� DNW\ZQR�FLRJUDQLF]DQLD�PRF\�OXE�QLHZáD�FLZLH�GREUDQHJR�SURJX�RJUDQLF]DQLD�1D� G]LDáDQLH� RJUDQLF]HQLD� PRF\� PLQLPDOQHM� ZSá\Z� PDM� QDVW
SXM�FH� SDUDPHWU\� ]� SRGJUXS\�^T�� �4O ±�ZDUWR�ü�SURJRZD�RJUDQLF]DQLD�PRF\�PLQLPDOQHM�-HVW�WR�ZDUWR�ü�PRF\�FKZLORZHM��SRQL*HM�NWyUHM�XDNW\ZQL�VL
 RJUDQLF]DQLH�PRF\PLQLPDOQHM�7FOR ±�F]DV�RJUDQLF]DQLD Z�PLQXWDFK�-HVW�WR�F]DV��QD�NWyU\�]DZyU�]RVWDQLH�]DPNQL
W\�SRGF]DV�DNW\ZQR�FL�RJUDQLF]DQLDPRF\�PLQLPDOQHM��JG\�UHJXODWRU�]DUHMHVWUXMH�PRF�FKZLORZ� SRQL*HM�ZDUWR�FL�SURJRZHM�7 SP ±�F]DV�VSUDZG]DQLD Z�PLQXWDFK�-HVW�WR�PLQLPDOQ\�F]DV��SR�XSá\ZLH�NWyUHJR�]DZyU�PR*H�]RVWDü�SRQRZQLH�]DPNQL
W\SRGF]DV�DNW\ZQR�FL�RJUDQLF]DQLD�PRF\�PLQLPDOQHM�1D�U\VXQNX���� SU]HGVWDZLRQR�]PLDQ\�SRáR*HQLD�]DZRUX�SRGF]DV�RJUDQLF]DQLD�PRF\�PLQLPDOQHM�
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5\V������2JUDQLF]DQLH�PRF\�PLQLPDOQHM�
2JUDQLF]DQLH�PRF\�PLQLPDOQHM�SU]HELHJD�Z�QDVW
SXM�F\FK�F\NODFK��ZJ�U\V�������&\NO�VSUDZG]DQLD�]DSRWU]HERZDQLD�QD�PRF�±�MH*HOL�ZDUWR�ü�PRF\�FKZLORZHM�MHVW�UyZQD�OXE�Z\*V]D�RG�ZDUWR�FL�SURJRZHM  �4O�RJUDQLF]DQLH�PRF\�PLQLPDOQHM�]RVWDQLH�Z\á�F]RQH��F]DV�VSUDZG]DQLD MHVW�QDGDO�]OLF]DQ\�LUHJXODWRU�SR]RVWDMH�Z�F\NOX�VSUDZG]DQLD�±�MH*HOL�SR�XSá\ZLH�F]DVX�VSUDZG]DQLD�7 SP��ZDUWR�ü�PRF\�FKZLORZHM�MHVW�SRQL*HM�ZDUWR�FLSURJRZHM  �4O��]DZyU�]RVWDQLH�]DPNQL
W\��OLF]QLN�F]DVX�VSUDZG]DQLD MHVW�]HURZDQ\�LUHJXODWRU�SU]HFKRG]L�GR�F\NOX�RJUDQLF]DQLD�&\NO�RJUDQLF]DQLD�
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W\��JG\�7�! WFRO��±�SR�XSá\ZLH�F]DVX�RJUDQLF]DQLD ]DZyU�]RVWDMH�RWZDUW\��OLF]QLN�F]DVX�RJUDQLF]DQLD� MHVW�]HURZDQ\�LUHJXODWRU�SU]HFKRG]L�GR�QRZHJR�F\NOX�VSUDZG]DQLD ]DSRWU]HERZDQLD�QD�PRF�2SUyF]�ZDUXQNyZ�RSLVDQ\FK�SRZ\*HM��OLF]QLNL�F]DVyZ�RJUDQLF]DQLD�L�VSUDZG]DQLD� V� ]HURZDQH�ZQDVW
SXM�F\FK�SU]\SDGNDFK�±�SR�]Dá�F]HQLX�]DVLODQLD�UHJXODWRUD�±�MH*HOL�Z\EUDQR�DOJRU\WP�VWHURZDQLD�LQQ\�QL* 3,'�±�MH*HOL�Z\á�F]RQD�MHVW�IXQNFMD�RJUDQLF]DQLD�PRF\��EORN� R))��±�MH*HOL�V\JQDOL]RZDQH�MHVW�XV]NRG]HQLH�FLHSáRPLHU]D��EUDN�LPSXOVyZ��±�MH*HOL�Z�WU\ELH�RJUDQLF]DQLD�PRF\�]DOH*QHJR�RG�WHPSHUDWXU\��SXQNW� ��������XV]NRG]RQ\�OXEZ\á�F]RQ\�]RVWDQLH�F]XMQLN�WHPSHUDWXU\�]HZQ
WU]QHM�7��$NW\ZQR�ü� RJUDQLF]DQLD� PRF\� PLQLPDOQHM� V\JQDOL]RZDQD� MHVW� WDN� VDPR�� MDN� GOD� RJUDQLF]DQLDPRF\�PDNV\PDOQHM��U\V�������������2JUDQLF]DQLH�PRF\�PDNV\PDOQHM�L�PLQLPDOQHM�']LDáDQLH� IXQNFML� Z� W\P� WU\ELH� SROHJD� QD� MHGQRF]HVQ\P� RJUDQLF]DQLX� PRF\� PDNV\PDOQHM� RUD]PLQLPDOQHM��ZJ�SXQNWyZ� ������ L� �������������2JUDQLF]DQLH�PRF\�PDNV\PDOQHM�]DOH*QH�RG�WHPSHUDWXU\�RUD]�PRF\�PLQLPDOQHM�:�W\P�WU\ELH�RJUDQLF]DQD�MHVW�PRF�PDNV\PDOQD�RUD]�PLQLPDOQD�ZJ�]DVDG�RSLVDQ\FK�Z�SXQNWDFK������ L� ������ ]�W� Uy*QLF���*H�ZDUWR�ü�SURJX�RJUDQLF]DQLD�PRF\�PDNV\PDOQHM�]PLHQLD�VL
 Z�]DOH*QR�FLRG�WHPSHUDWXU\�]HZQ
WU]QHM�7��� 'R� G]LDáDQLD� IXQNFML� Z\PDJDQH� MHVW� ]DLQVWDORZDQLH� RUD]� ]Dá �F]HQLH� NRQWUROL� F]XMQLNDWHPSHUDWXU\�]HZQ
WU]QHM�7���ZJ�SXQNWyZ� ���� L����� :�SU]\SDGNX�MHJR�XV]NRG]HQLD�OXEZ\á�F]HQLD�UHDOL]DFMD�IXQNFML�]RVWDQLH�SU]HUZDQD�
3U]\NáDGRZ\�SU]HELHJ�NU]\ZHM�RJUDQLF]DQLD�SU]HGVWDZLRQR�QD�U\V�����
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WU]Q\FK�7��Z\*V]\FK�RG�ZDUWR�FL�SDUDPHWUX�W��O�� UHJXODWRU� RJUDQLF]DPRF�PLQLPDOQ��� 'OD� WHPSHUDWXU� ]HZQ
WU]Q\FK� QL*V]\FK� RG� ZDUWR�FL� SDUDPHWUX�W��O�� RJUDQLF]DQDMHVW�PRF�PDNV\PDOQD��GOD�NWyUHM�SUyJ�]DOH*\�RG�WHPSHUDWXU\�7��ZJ�U\V�����
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WU]QHM�7���GOD�NWyUHM�SRGDMH�VL
 SUyJ�RJUDQLF]DQLDPRF\�PDNV\PDOQHM� �4+�W��O ±�MHVW�WR�ZDUWR�ü�WHPSHUDWXU\�]HZQ
WU]QHM�7���GOD�NWyUHM�SRGDMH�VL
 SUyJ�RJUDQLF]DQLDPRF\�PLQLPDOQHM� �4/�� 1DOH*\� ]ZUyFLü� XZDJ
 QD� SRSUDZQH� XVWDOHQLH� ZDUWR �FL� SDUDPHWUyZ� NU]\ZHM� RJUDQL�F]DQLD� PRF\� WDN�� DE\� ]DFKRZDáD� NV]WDáW� SRND]DQ\� QD� U\V�� ���:� SU]\SDGNX�� JG\� ]RVWDQ� XVWDZLRQH� ZDUWR�FL� SDUDPHWUyZ� W��+ t W��O OXE �4+ d  �4O��UHJXODWRU�E
G]LH�RJUDQLF]Dá�W\ONR�PRF�PDNV\PDOQ � SRZ\*HM�SURJX �4+��QLH]DOH*QLH�RG�WHPSHUDWXU\�]HZQ
WU]QHM�
�����.RUHNWD�WHPSHUDWXU\�&�2��ZJ�WHPSHUDWXU\�Z�SRPLHV]F]HQLX�5HJXODWRU�5*���XPR*OLZLD�NRUHNW
 WHPSHUDWXU\�]DGDQHM�]DVLODQLD� RUD]�WHPSHUDWXU\�RJUDQLF]DQLDZRG\�SRZURWX QD�SRGVWDZLH�WHPSHUDWXU\�7��Z�SRPLHV]F]HQLX�NRQWUROQ\P��']LDáDQLH�WHM�IXQNFML�SROHJDQD� SU]HVXQL
FLX� NU]\ZHM� JU]HZF]HM �SXQNW� �������� RUD]� NU]\ZHM� RJUDQLF]DQLD� ZRG\� SRZURWX �SXQNW��������R�ZDUWR�ü�Z\QLNDM�F� ]�Uy*QLF\�PL
G]\�WHPSHUDWXU� ]DGDQ���D�]PLHU]RQ� Z�SRPLHV]F]HQLX�3RGVWDZRZH�FHFK\�NRUHNW\�WR�� Z\NRQ\ZDQD�MHVW�Z�VSRVyE�FL�Já\�WDN��DE\�XWU]\PDü�WHPSHUDWXU
 Z�SRPLHV]F]HQLX�Z�]DGDQ\PSU]HG]LDOH�� PR*OLZH�MHVW�]GHILQLRZDQLD�VWUHI\�QLHF]XáR�FL�QDG�ZDUWR�FL� ]DGDQ��� SRPLDU�WHPSHUDWXU\�7��Z\NRQ\ZDQ\�MHVW�]�X�UHGQLDQLHP�R�SURJUDPRZDOQHM�LOR�FL�SUyEHN�� PR*OLZH� MHVW� X]DOH*QLHQLH� WHPSHUDWXU\� ]DGDQHM� SRPLHV]F]HQLD� RG� SURJUDPX� GRERZHJR� GODZRG\�]DVLODQLD�3DUDPHWU\� RNUH�ODM�FH� G]LDáDQLH� NRUHNW\� ]QDMGXM� VL
 Z� JUXSLH VSW� Z� JáyZQ\P� PHQXSDUDPHWUyZ��WDEO���� SR]����� RUD]�U\V��������6� WR�VS� ±�]DGDQD�WHPSHUDWXUD�SRPLHV]F]HQLD��1W� ±�VWUHID�QLHF]XáR�FL�]GHILQLRZDQD�MDNR�]DNUHV�]PLDQ�WHPSHUDWXU\�7��QDG�ZDUWR�FL�]DGDQ� WHPSHUDWXU\�SRPLHV]F]HQLD��ZJ�U\V��������NWyUH�QLH�ZSá\ZDM� QD�NU]\Z�JU]HZF]� L�QD�NU]\Z� RJUDQLF]DQLD�WHPS��ZRG\�SRZURWX��EUDN�NRUHNW\��D�� ±�ZVSyáF]\QQLN�ZSá\ZX��PQR*QLN��RGFK\áNL� WHPSHUDWXU\�7��RG�]DGDQHM�SRPLHV]F]HQLDQD�NU]\Z� JU]HZF]� L�NU]\Z� RJUDQLF]DQLD�WHPS��ZRG\�SRZURWX �G7FR ±� QDMZL
NV]D� GRSXV]F]DOQD� ZDUWR�ü� SU]HVXQL
FLD� NU]\Z\FK� JU]HZF]HM L� RJUDQLF]DQLDWHPS��ZRG\�SRZURWX ��Z\QLNDM�FD�]�ZSá\ZX�WHPSHUDWXU\�SRPLHV]F]HQLD�W�+L ±�PDNV\PDOQD�ZDUWR�ü��MDN� PR*H�SU]\M�ü�WHPSHUDWXUD�]DGDQD�SRPLHV]F]HQLD�W�OR ±�PLQLPDOQD�ZDUWR�ü��MDN� PR*H�SU]\M�ü�WHPSHUDWXUD�]DGDQD�SRPLHV]F]HQLD�$SG ±� ZVSyáF]\QQLN� ZSá\ZX� �PQR*QLN�� SRSUDZNL ]� SURJUDPX� GRERZHJR� GOD� WHPSHUDWXU\]DVLODQLD��SXQNW� �������QD�WHPSHUDWXU
 ]DGDQ� SRPLHV]F]HQLD�ILOW ±�LOR�ü�SUyEHN�GR�X�UHGQLDQLD�WHPSHUDWXU\�SRPLHV]F]HQLD�7����F\NO�SRPLDUX�WHPSHUDWXU\7�� GOD� LOR�FL� SUyEHN�  � �� Z\QRVL� RNRáR� ��� VHNXQG�� GOD� LOR�FL� SUyEHN� !� �� VWDQRZLZLHORNURWQR�ü�WHJR�F]DVX�$E\� ]Dá�F]\ü� IXQNFM
 NRUHNW\� ZJ� WHPSHUDWXU\� SRPLHV]F]HQLD�� QDOH*\� XVWDZLü� Uy*Q� RG� ]HUDZDUWR�ü� SDUDPHWUX� D� Z� JUXSLH VSW��� 3DUDPHWU� WHQ� PD� IDEU\F]QLH� ZDUWR�ü� ������ W]Q�� IXQNFMDNRUHNW\�MHVW�]Dá�F]RQD��MH*HOL�MHVW�VSUDZQ\�F]XMQLN�7��1D�U\V����� SU]HGVWDZLRQR�SRJO�GRZR�VSRVyE�]DG]LDáDQLD� L�Z\á�F]HQLD�NRUHNW\�Z�]DOH*QR�FL�RGWHPSHUDWXU\�SRPLHV]F]HQLD�7��
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NRUHNWD�WHPSHUDWXU\]DGDQHM�]DVLODQLD�

5\V������']LDáDQLH�NRUHNW\�WHPSHUDWXU\�]DGDQHM�]DVLODQLDZ�IXQNFML�WHPSHUDWXU\�Z�SRPLHV]F]HQLX�3U]\NáDG�Z\OLF]HQLD�NRUHNW\�'DQH�SRF]�WNRZH�DNWXDOQD�WHPS��]DGDQD�]DVLODQLD�  ��q&DNWXDOQD�WHPS��RJUDQLF]DQLD�SRZURWX�  ��q&DNWXDOQD�SRSUDZND�GRERZD�  ��q&DNWXDOQD�WHPSHUDWXUD�SRPLHV]F]HQLD�7�  ����q&3DUDPHWU\�IXQNFML�NRUHNW\�ZJ�WHPSHUDWXU\�SRPLHV]F]HQLD�]DGDQD�WHPSHUDWXUD�SRPLHV]F]HQLD� VS��  ����q&VWUHID�QLHF]XáR�FL�� �1W�  ���q&ZVSyáF]\QQLN�ZSá\ZX�RGFK\áNL�� D�  ����PDNV\PDOQD�ZDUWR�ü�NRUHNW\� G7FR  ��q&PDNV\PDOQD�WHPS��]DGDQD�� W�+L  ����q&PLQLPDOQD�WHPS��]DGDQD� W�OR  ����q&ZSá\Z�SRSUDZNL�GRERZHM� $SG  ����2EOLF]HQLD����IXQNFMD�NRUHNW\�MHVW�]Dá�F]RQD��ER�D� !������SR�XZ]JO
GQLHQLX�ZSá\ZX�SURJUDPX�GRERZHJR�QRZD�WHPSHUDWXUD�]DGDQD�SRPLHV]F]HQLD]DGDQDB7� Z\QRVL�]DGDQDB7�  �VS�� $SG �SRSUDZND�GRERZD�� �����q&�������� ����q&��� �����qq&����VSUDZG]HQLH��F]\�QRZD�WHPSHUDWXUD�]DGDQD�PLH�FL�VL
 Z�GRSXV]F]DOQ\P�]DNUHVLH�W�OR ��]DGDQDB7� ��W�+L����]Dá�F]HQLH�NRUHNW\��ER�7��!��]DGDQDB7�����1W����U\V����������Z\OLF]HQLH�NRUHNW\�GW WHPSHUDWXU�]DGDQHM�]DVLODQLD�L�RJUDQLF]DQLD�SRZURWX�GW  ��]DGDQDB7� ��7��� D� �������q&�±�����q&��� ����� ����q&����VSUDZG]HQLH��F]\�ZDUWR�ü�NRUHNW\�_GW_�d G7FR����SU]HVXQL
FLH�NU]\Z\FK�JU]HZF]HM�L�RJUDQLF]DQLD�SRZURWX�R�GW�QRZD�WHPSHUDWXUD�]DGDQD�]DVLODQLD� ��q&��������q& �� ���qq&�QRZD�WHPSHUDWXUD�RJUDQLF]DQLD�SRZURWX� ��q&��������q& �� ���qq&�$NW\ZQR�ü� NRUHNW\� GOD� WHPSHUDWXU� ]DGDQHM� ]DVLODQLD� L� RJUDQLF]DQLD� ZRG\� SRZURWX� V\JQDOL]XMHPLJDM�F\�V\PERO�q&�SRGF]DV�Z\�ZLHWODQLD�PLHU]RQHM�WHPSHUDWXU\�SRPLHV]F]HQLD�7��±�U\V���� $NWXDOQ�ZDUWR�ü�Z\OLF]RQHM�WHPSHUDWXU\�]DGDQHM�SRPLHV]F]HQLD�]DGDQDB7� PR*QD�Z\�ZLHWOLü�SU]\FLVNLHP� �-H*HOL� ZDUWR�ü� SDUDPHWUX� D� MHVW� UyZQD� �� �IXQNFMD� NRUHNW\� MHVW� Z\á�F]RQD��� ]DPLDVW� ZDUWR�FLZ\�ZLHWORQ\�]RVWDQLH�V\PERO�������3R���VHNXQGDFK�UHJXODWRU�SRZUyFL�GR�Z\�ZLHWODQLD�WHPSHUDWXU\7��
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WHPSHUDWXUD�]DGDQDSRPLHV]F]HQLD
��VHN�

5\V������6\JQDOL]DFMD�G]LDáDQLD�NRUHNW\�ZJ�WHPSHUDWXU\�Z�SRPLHV]F]HQLX�
������6FKHPDW�Z\OLF]DQLD�ZDUWR�FL�]DGDQ\FK�=H�Z]JO
GX�QD�]áR*RQ\�VSRVyE�Z\]QDF]DQLD�ZDUWR�FL�]DGDQ\FK� WHPSHUDWXU�]DVLODQLD� L�SRZURWX�SRQL*HM� SU]HGVWDZLRQR� WDEOLFH� RSLVXM�FH� VFKHPDW� G]LDáDQLD� UHJXODWRUD� SU]\� REOLF]DQLX� W\FK� ZDUWR�FL�]DOH*QLH�RG�DNW\ZQR�FL�SRV]F]HJyOQ\FK�IXQNFML���������:\OLF]DQLH�ZDUWR�FL�]DGDQ\FK�GOD�QDS
GX�WUyMVWDZQHJR�7DEOLFH� �� L� �� ]DZLHUDM� VFKHPDW\� Z\]QDF]DQLD� WHPSHUDWXU\� ]DGDQHM� ZRG\� ]DVLODQLD� RUD]ZDUWR�FL�RJUDQLF]DQLD�WHPSHUDWXU\�ZRG\�SRZURWX�GOD�DOJRU\WPyZ�VWHURZDQLD�� WUyMVWDZQHJR�NURNRZHJR3,' L�WUyMVWDZQHJR�]H�VWUHI� UR]VXQL
FLD �SXQNW�������6FKHPDW�Z\OLF]DQLD�WHPSHUDWXU\�]DGDQHM�ZRG\�]DVLODQLD � 7DEOLFD���)XQNFMD 7$. 1,(]Dá�F]RQD�UHJXODFMDSRJRGRZD"�SXQNW� �������

Z\OLF]HQLH�WHPSHUDWXU\�]DGDQHM�]�NU]\ZHM�JU]HZF]HMEXG VWDáD�WHPSHUDWXUD]DGDQD�VSF�RJUDQLF]DQLH�PRF\�PDNV\PDOQHM"7$. 1,(UHDOL]DFMD�SURJUDPXGRERZHJR"�SXQNW� ����� REQL*HQLH WHPS��]DGDQHM�RSRSUDZN
 GRERZ� OXE�MHMSRGZ\*V]HQLH��DOH�W\ONR�GRZDUWR�FL�XVWDORQHM�SU]H]�IXQNFM
RJUDQLF]��PRF\�PDNV\PDOQHM
REQL*HQLH�OXESRGZ\*V]HQLHWHPS��]DGDQHM�RSRSUDZN
 GRERZ�

WHPSHUDWXUD]DGDQD�EH]�]PLDQ
RJUDQLF]DQLH�PRF\�PDNV\PDOQHM"7$. 1,(NRUHNWD�ZJ�WHPSHUDWXU\SRPLHV]F]HQLD"�SXQNW� ����� REQL*HQLH WHPS��]DGDQHM�RRSUDZN
 GRERZ� OXE�MHMSRGZ\*V]HQLH��DOH�W\ONR�GRZDUWR�FL�XVWDORQHM�SU]H]�IXQNFM
RJUDQLF]��PRF\�PDNV\PDOQHM

REQL*HQLH�OXESRGZ\*V]HQLHWHPS��]DGDQHM�RSRSUDZN
 GRERZ�
WHPSHUDWXUD]DGDQD�EH]�]PLDQ

SULRU\WHW�FLHSáHM�ZRG\X*\WNRZHM"�SXQNW� ����� REQL*HQLH WHPSHUDWXU\�]DGDQHM�R�'W� WHPSHUDWXUD]DGDQD�EH]�]PLDQRJUDQLF]DQLH�WHPSHUDWXU\ZRG\�SRZURWX"�SXQNW� ������� REQL*HQLH WHPSHUDWXU\�]DGDQHM�R�ZDUWR�ü�SU]HNURF]HQLD���D� WHPSHUDWXUD]DGDQD�EH]�]PLDQRJUDQLF]DQLH�PRF\�OXESU]HSá\ZX"�SXQNW� ����� REQL*HQLH WHPSHUDWXU\�]DGDQHM WHPSHUDWXUD]DGDQD�EH]�]PLDQ
WHPSHUDWXUD�]DGDQD�!�WFR+" WHPSHUDWXUD�]DGDQD� �WFR+ WHPSHUDWXUD]DGDQD�EH]�]PLDQWHPSHUDWXUD�]DGDQD���WFRO" WHPSHUDWXUD�]DGDQD� �WFRO WHPSHUDWXUD]DGDQD�EH]�]PLDQ6FKHPDW�Z\OLF]DQLD�ZDUWR�FL�]DGDQHM�WHPSHUDWXU\�RJUDQLF]DQLD�ZRG\�SRZURWX � 7DEOLFD���)XQNFMD 7$. 1,(]Dá�F]RQH�RJUDQLF]DQLHWHPSHUDWXU\�ZRG\�SRZURWX" Z\OLF]HQLH�WHPSHUDWXU\�RJUDQLF]DQLD�]�NU]\ZHMRJUDQLF]DQLD�WHPSHUDWXU\�ZRG\�SRZURWX OXE�VWDáD EUDN�RJUDQLF]DQLDWHPSHUDWXU\�ZRG\



�� ��� ,QVWUXNFMD�REVáXJL 5*��������SXQNW� ������� ZDUWR�ü�WHPSHUDWXU\�RJUDQLF]DQLD�VS� SRZURWXUHDOL]DFMD�SURJUDPXGRERZHJR"�SXQNW� ����� REQL*HQLH�OXE�SRGZ\*V]HQLHWHPSHUDWXU\�RJUDQLF]DQLD�R�SRSUDZN
 GRERZ� WHPSHUDWXUD�RJUDQL�F]DQLD�EH]�]PLDQNRUHNWD�ZJ�WHPSHUDWXU\SRPLHV]F]HQLD"�SXQNW� ����� REQL*HQLH�OXE�SRGZ\*V]HQLHWHPSHUDWXU\�RJUDQLF]DQLD WHPSHUDWXUD�RJUDQL�F]DQLD�EH]�]PLDQSULRU\WHW�FLHSáHM�ZRG\X*\WNRZHM"�SXQNW� ����� REQL*HQLH WHPSHUDWXU\�RJUDQLF]DQLD�R�'W� WHPSHUDWXUD�RJUDQL�F]DQLD�EH]�]PLDQ
WHPS��RJUDQLF]DQLD�!�WFR+" WHPSHUDWXUD�RJUDQLF]DQLD� �WFR+ WHPSHUDWXUD�RJUDQL�F]DQLD�EH]�]PLDQWHPS��RJUDQLF]DQLD���WFRO" WHPSHUDWXUD�RJUDQLF]DQLD� �WFRO WHPSHUDWXUD�RJUDQL�F]DQLD�EH]�]PLDQ

��������:\OLF]DQLH�ZDUWR�FL�]DGDQ\FK�GOD�NRWáD�GZXVWRSQLRZHJR�7DEOLFH� �� L� ��� ]DZLHUDM� VFKHPDW\� Z\]QDF]DQLD� WHPSHUDWXU\� ]DGDQHM� ZRG\� ]DVLODQLD� RUD]ZDUWR�FL�RFKURQ\�WHPSHUDWXU\�ZRG\�SRZURWX�GOD�GZXVWDZQHJR DOJRU\WPX�VWHURZDQLD��SXQNW�������6FKHPDW�Z\OLF]DQLD�WHPSHUDWXU\�]DGDQHM�ZRG\�]DVLODQLD � 7DEOLFD���)XQNFMD 7$. 1,(]Dá�F]RQD�UHJXODFMDSRJRGRZD"�SXQNW� ������� Z\OLF]HQLH�WHPSHUDWXU\�]DGDQHM�]�NU]\ZHMJU]HZF]HM�EXG VWDáD�WHPSHUDWXUD]DGDQD�VSF�UHDOL]DFMD�SURJUDPXGRERZHJR"�SXQNW� ����� REQL*HQLH�OXE�SRGZ\*V]HQLH�WHPS��]DGDQHMR�SRSUDZN
 GRERZ� WHPSHUDWXUD�]DGDQDEH]�]PLDQNRUHNWD�ZJ�WHPSHUDWXU\SRPLHV]F]HQLD"�SXQNW� ����� REQL*HQLH�OXE�SRGZ\*V]HQLH�WHPS��]DGDQHM WHPSHUDWXUD�]DGDQDEH]�]PLDQSULRU\WHW�FLHSáHM�ZRG\X*\WNRZHM"�SXQNW� ����� SRGZ\*V]HQLH�WHPSHUDWXU\�]DGDQHM�R�'W� WHPSHUDWXUD�]DGDQDEH]�]PLDQRFKURQD�WHPSHUDWXU\�ZRG\SRZURWX"�SXQNW� ������� SRGZ\*V]HQLH�WHPSHUDWXU\�]DGDQHMR��ZDUWR�ü�SU]HNURF]HQLD���D� WHPSHUDWXUD�]DGDQDEH]�]PLDQ
WHPSHUDWXUD�]DGDQD�!�WFR+" WHPSHUDWXUD�]DGDQD� �WFR+ WHPSHUDWXUD�]DGDQDEH]�]PLDQWHPSHUDWXUD�]DGDQD���WFRO" WHPSHUDWXUD�]DGDQD� �WFRO WHPSHUDWXUD�]DGDQDEH]�]PLDQ
6FKHPDW�Z\OLF]DQLD�ZDUWR�FL�]DGDQHM�WHPSHUDWXU\�RFKURQ\�ZRG\�SRZURWX � 7DEOLFD����)XQNFMD 7$. 1,(]Dá�F]RQD�RFKURQDWHPSHUDWXU\�ZRG\�SRZURWX"�SXQNW� ������� VWDáD�ZDUWR�ü�WHPSHUDWXU\�RFKURQ\�VS� EUDN�RFKURQ\WHPSHUDWXU\�ZRG\SRZURWXWHPSHUDWXUD�RFKURQ\�!�WFR+" WHPSHUDWXUD�RFKURQ\� �WFR+ WHPSHUDWXUD�RFKURQ\EH]�]PLDQWHPSHUDWXUD�RFKURQ\���WFRO" WHPSHUDWXUD�RFKURQ\� �WFRO WHPSHUDWXUD�RFKURQ\EH]�]PLDQ

���,QWHUIHMV�NRPXQLNDF\MQ\�5HJXODWRU� VWDQGDUGRZR� PD� LQWHUIHMV� NRPXQLNDF\MQ\� Z� VWDQGDUG]LH� 56������ NWyU\� SR]ZDOD� QDNRPXQLNDFM
 Z� GZyFK� SURWRNRáDFK� WUDQVPLVML� 02'%86� L� /80%86�� :\EyU� SURWRNRáX� RGE\ZD� VL
 ]NODZLDWXU\�$E\�VNRQILJXURZDü�LQWHUIHMV�GR�ZVSyáSUDF\�]�V\VWHPHP�NRPSXWHURZ\P�QDOH*\�
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� Z\EUDü�SURWRNyá�NRPXQLNDF\MQ\�]�OLVW\�]DZDUWHM�Z�JUXSLH� �QWH �WDEO������SR]������Z�JáyZQ\P�PHQXSDUDPHWUyZ�� 3R� QDFL�QL
FLX� SU]\FLVNX� �� SU]\FLVNDPL� OXE� PR*QD� ]PLHQLDü� URG]DMSURWRNRáX�� :\EUDQ\� SURWRNyá� QDOH*\� ]DWZLHUG]Lü� SU]\FLVNLHP� �� -H*HOL� ]DWZLHUG]RQ\� ]RVWDQLHV\PERO�RII LQWHUIHMV�]RVWDQLH�Z\á�F]RQ\�� XVWDZLü� DGUHV� XU]�G]HQLD� DGGU �WDEO�� ���� SR]������� 'OD� SURWRNRáX� /80%86� DGUHV� SRZLQLHQ]DZLHUDü�VL
 Z�]DNUHVLH����������GOD�SURWRNRáX�02'%86�Z�]DNUHVLH���������:�SU]\SDGNX�]PLDQ\SURWRNRáX� ]� /80%86�QD�02'%86� UHJXODWRU� VSUDZG]D�� F]\� DGUHV�PLH�FL� VL
 Z�JUDQLFDFK� �������-H*HOL�XVWDZLRQD�E\áD�ZDUWR�ü�VSR]D�WHJR�]DNUHVX��XVWDORQ\�]RVWDQLH�DGUHV� ���
� GOD� SURWRNRáX� /80%86� XVWDZLü� ZDUWR�ü� DGUHVX� JUXSRZHJR� �UXS �WDEO�� ���� SR]�����]�]DNUHVX�������� QDVWDZLü�MHGQ� ]�F]WHUHFK�SU
GNR�FL�WUDQVPLVML�]�JUXS\ R�V\PEROX�EDXG �WDEO������SR]������

����=GDOQH�VWHURZDQLH�HOHPHQWDPL�Z\NRQDZF]\PL�5HJXODWRU� 5*��� XPR*OLZLD� ]GDOQH� VWHURZDQLH� HOHPHQWDPL� Z\NRQDZF]\PL� ]D� SR�UHGQLFWZHPVWDQGDUGRZR�ZEXGRZDQHJR�LQWHUIHMVX�56�����]�SURWRNRáDPL�02'%86�L�/80%86�=Dá�F]HQLH�]GDOQHJR�VWHURZDQLD�PR*OLZH�MHVW�W\ONR�SU]H]�LQWHUIHMV��6WDQ�]GDOQHJR�VWHURZDQLD�MHVW]DSDPL
W\ZDQ\� Z� SDPL
FL� QLHXORWQHM� L� VSUDZG]DQ\� ND*GRUD]RZR� SR� ]Dá�F]HQLX� ]DVLODQLD�� 5HJXODWRUV\JQDOL]XMH�DNW\ZQR�ü�]GDOQHJR�VWHURZDQLD�SU]H]�Z\�ZLHWODQLH�NRPXQLNDWX�VWUU��3RGF]DV�]GDOQHJRVWHURZDQLD� VWDQ� SU]HND(QLNyZ� ]DOH*\� RG� UR]ND]yZ� RGELHUDQ\FK� ]� DSOLNDFML� VWHUXM�FHM�� 0R*OLZH� MHVWXUXFKRPLHQLH�WU\EX�U
F]QHJR�VWHURZDQLD �SXQNW��������NWyU\�E
G]LH�PLDá�FKDUDNWHU�QDGU]
GQ\�:\á�F]HQLH� ]GDOQHJR� VWHURZDQLD� MHVW� PR*OLZH� SU]H]� LQWHUIHMV� RUD]� ]D� SRPRF� NODZLDWXU\UHJXODWRUD��$E\�Z\á�F]\ü�]GDOQH�VWHURZDQLH�EH]�SR�UHGQLFWZD�LQWHUIHMVX�NRPXQLNDF\MQHJR�QDOH*\�
� Z\á�F]\ü�]DVLODQLH�UHJXODWRUD�� SU]\WU]\PDü�QDFL�QL
W\�SU]\FLVN� SRGF]DV�]Dá�F]DQLD�]DVLODQLD�UHJXODWRUD��D* GR�FKZLOL�SRMDZLHQLDVL
 QD�Z\�ZLHWODF]X�V\PEROX�W��

����1DVWDZ\�IDEU\F]QH�3RGWU]\PDQLH� G]LDáDQLD� ]HJDUD� F]DVX� U]HF]\ZLVWHJR� L� NDOHQGDU]D� G]LDáD� FR� QDMPQLHM� SU]H]� ��JRG]LQ� RG� FKZLOL� Z\á�F]HQLD� ]DVLODQLD� SR� NLONXG]LHVL
FLX� PLQXWDFK� SUDF\�� 'áX*V]\� EUDN� ]DVLODQLDVSRZRGXMH�DXWRPDW\F]QH�ZSLVDQLH�SU]H]�UHJXODWRU�ZDUWR�FL�IDEU\F]Q\FK�F]DVX�L�GDW\��:�WDNLHM�V\WXDFML�UyZQLH* SR� SU]\ZUyFHQLX� SU]H]� X*\WNRZQLND� QDVWDZ� IDEU\F]Q\FK� ZV]\VWNLFK� SDUDPHWUyZ�� UHJXODWRUE
G]LH�V\JQDOL]RZDá�EUDN�DNWXDOQHJR�F]DVX�L�GDQ\FK�NDOHQGDU]D��:yZF]DV�GR�FKZLOL�]DSURJUDPRZDQLDDNWXDOQHJR�F]DVX��UHJXODWRU�SR�]Dá�F]HQLX�]DVLODQLD�E
G]LH�Z\�ZLHWODá�F]DV�L�Z\�ZLHWODF]�E
G]LH�PLJDá�U\V�������

5\V������6\JQDOL]DFMD�EUDNX�DNWXDOQ\FK�GDQ\FK�]HJDUD�L�NDOHQGDU]D�
,VWQLHMH� PR*OLZR�ü� SRQRZQHJR� ]DSLVDQLD� QDVWDZ� IDEU\F]Q\FK� ZV]\VWNLFK� SDUDPHWUyZZ\PLHQLRQ\FK�Z�WDEOLF\�����á�F]QLH�]�]HURZDQLHP�NRGX�EH]SLHF]H�VWZD��$E\�WR�]URELü�QDOH*\�� Z\á�F]\ü�]DVLODQLH�UHJXODWRUD�� SU]\WU]\PDü�QDFL�QL
WH�RED�SU]\FLVNL� L� MHGQRF]H�QLH�SRGF]DV�]Dá�F]DQLD�]DVLODQLD� UHJXOD�WRUD��D* GR�FKZLOL�SRMDZLHQLD�VL
 QD�Z\�ZLHWODF]X�NRPXQLNDWX�IDEU�
����7U\E�DZDU\MQ\�'OD� SRGQLHVLHQLD� QLH]DZRGQR�FL� SUDF\� UHJXODWRU� PD� IXQNFM
 QDG]RUXM�F� SUDF
 SDPL
FLQLHXORWQHM�� Z� NWyUHM� SU]HFKRZ\ZDQH� V� ZV]\VWNLH� XVWDZLHQLD� X*\WNRZQLND�� ZDUWR�FL� SDUDPHWUyZUHJXODFML��SURJUDP\�GRERZH�LWG��']LDáDQLH�IXQNFML�SROHJD�QD�SRGZyMQHM�NRQWUROL�� SRGF]DV�RGF]\WX QDVW
SXMH�VSUDZG]HQLH��F]\�ZDUWR�ü�SDUDPHWUX�PLH�FL�VL
 Z�GR]ZRORQ\P�GOD�QLHJR]DNUHVLH�� -H*HOL� MHVW� QLHSUDZLGáRZD�� GOD� Eá
GQLH� RGF]\WDQHJR� SDUDPHWUX� ]RVWDMH� SU]\M
WD� MHJR



�� ��� ,QVWUXNFMD�REVáXJL 5*�������QDVWDZD� IDEU\F]QD� GR� F]DVX� SUDZLGáRZHJR� RGF]\WX�� 3R]ZDOD� WR� QD� XQLNQL
FLH� QLHSU]HZLG]LDQHJR]DFKRZDQLD� UHJXODWRUD� Z� SU]\SDGNX� QS�� ]DQLNX� ]DVLODQLD� SRGF]DV� ]DSLV\ZDQLD� GDQ\FK� OXEXV]NRG]HQLD�SDPL
FL�QLHXORWQHM�:� GZyFK� SU]\SDGNDFK� Eá�G� RGF]\WX� SDPL
FL� VSRZRGXMH� SU]\M
FLH� LQQHM� QL* IDEU\F]QD� ZDUWR�FLSDUDPHWUX�� GOD�SDUDPHWUX�D>� �WDEOLFD��� SR]�������Z�NWyU\P�]DSLVDQ\�MHVW�DOJRU\WP�UHJXODFML��]RVWDQLHSU]\M
WD� ZDUWR�ü� �RQI �]DPLDVW� IDEU\F]QHM� SLG��� 3R]ZROL� WR� VWHURZDü� QDS
GHPWUyMVWDZQ\P�NURNRZ\P�DOER�,�VWRSQLHP�NRWáD�JD]RZHJR��QLH]DOH*QLH�RG�DNWXDOQHM�DSOLNDFML�� GOD� SDUDPHWUX�� Z� NWyU\P� ]DSLVDQ\� MHVW� VWDQ� UHJXODFML� DXWRPDW\F]QHM� �VWUW OXE�VWRS��SU]\M
W\� ]RVWDQLH� VWDQ� VWUW �]DPLDVW� IDEU\F]QHJR� VWRS��� 3R]ZROL� WR� QD� NRQW\QXDFM
UHJXODFML�L�XWU]\PDQLH�WHPSHUDWXU\�QD�]DGDQ\P�SR]LRPLH�
� SR�]DSLVLH ZDUWR�FL�SDUDPHWUX�Z\NRQ\ZDQD�MHVW�ZHU\ILNDFMD�]DZDUWR�FL�]DSLVDQHM�NRPyUNL�SDPL
FL�-H*HOL� MHVW� LQQD� QL* ZDUWR�ü� ]DSLV\ZDQD�� V\JQDOL]RZDQ\� MHVW� WU\E� DZDU\MQ\�� D� ZDUWR�ü� SDUDPHWUX]RVWDMH�XVWDORQD�ZJ�]DVDG\�RSLVDQHM�Z\*HM�3RGF]DV� SUDF\�Z� WU\ELH� DZDU\MQ\P�PLJDM� ZV]\VWNLH� GLRG\� SURJUDPyZ�GRERZ\FK� �U\V�� ����� GRFKZLOL�XVXQL
FLD�Eá
GyZ� L�Z\á�F]HQLD�]DVLODQLD� UHJXODWRUD��:� WU\ELH� DZDU\MQ\P�PR*OLZH� MHVW�G]LDáDQLHZV]\VWNLFK�IXQNFML�UHJXODWRUD�]D�Z\M�WNLHP�]GDOQHJR�VWHURZDQLD�SU]HND(QLNDPL�

5\V������6\JQDOL]DFMD�SUDF\�UHJXODWRUD�Z�WU\ELH�DZDU\MQ\P�� 0LPR�� *H� UHJXODWRU� PR*H� QDGDO� SUDFRZDü� SUDZLGáRZR�� QDOH *\� XVWDOLü� SU]\F]\Q
Z\VW�SLHQLD� Eá
GX�� 3R� SRQRZQ\P� ]Dá�F]HQLX� ]DVLODQLD�PR*QD� SU]HJO�GDü� L� ]PLHQLDüZDUWR�FL�SDUDPHWUyZ�OXE�SU]\ZUyFLü�QDVWDZ\�IDEU\F]QH�ZV]\VWNLFK�SDUDPHW UyZ�1DOH*\� SDPL
WDü�� *H� PLPR� XVXQL
FLD� Eá
GX� WU\E� DZDU\MQ\� E
G]LH� V\JQDOL]RZDQ\� GRFKZLOL� Z\á�F]HQLD� ]DVLODQLD� UHJXODWRUD�� :\VW 
SRZDQLH� Eá
GX� SR� ZSLVDQLX� QDVWDZIDEU\F]Q\FK��ZLDGF]\�R�XV]NRG]HQLX�UHJXODWRUD�
����6WDQ\�DODUPRZH�5HJXODWRU� UHDOL]XMH� VSHFMDOQH� IXQNFMH�Z�SU]\SDGNX� VWDQX�DODUPRZHJR�RUD]�Z\NU\ZD�Eá
G\�SU]\ZSURZDG]DQLX�GDQ\FK��6\PERO�DODUPX�GOD�F]XMQLNyZ�WHPSHUDWXU\�MHVW�Z\�ZLHWODQ\�QDW\FKPLDVW��3RZUyWGR�Z\�ZLHWODQLD�WHPSHUDWXU\�QDVW
SXMH�SR�XVWDQLX�SU]\F]\Q\�DODUPX�OXE�]PLDQLH�NRQILJXUDFML�F]XMQLNyZ�Z\á�F]HQLX�F]XMQLND�7���7���7���OXE�PRF\��SU]HSá\ZX��3U��SXQNW��������-H�OL�XV]NRG]HQLX�XOHJQLH�ZL
FHMQL* MHGHQ�F]XMQLN�Z\�ZLHWODQ\�E
G]LH�DODUP�R�QDMQL*V]\P�QXPHU]H�Z�WDEOLF\����:�WDEOLF\���� SRGDQR�V\PEROH�LQIRUPDF\MQH��Z\�ZLHWODQH�SRGF]DV�SUDF\�UHJXODWRUD�

6WDQ\�DODUPRZH�V\JQDOL]RZDQH�SU]H]�UHJXODWRU 7DEOLFD����/�S� 6\PERO 3U]\F]\QD 5HDOL]RZDQD�IXQNFMD� XV]NRG]HQLHF]XMQLND�7� ��GOD�DOJRU\WPX�UHJXODFML�3,'�QDVW�SL�SHáQH�RWZDUFLH�]DZRUX��ZSR]RVWDá\FK�SU]\SDGNDFK�Z\á�F]HQLH�SU]HND(QLNyZ��RSUyF]�SRPS\RELHJRZHM�� XV]NRG]HQLHF]XMQLND�7� ��UHJXODWRU�SU]HFKRG]L�GR�UHJXODFML�VWDáRZDUWR�FLRZHM��SXQNW�� ��������UHJXODWRU�SU]\MPXMH�VWDá� ZDUWR�ü�RJUDQLF]DQLD�WHPSHUDWXU\�ZRG\



5*������� ,QVWUXNFMD�REVáXJL �� ���SRZURWX��SXQNW�� ��������G]LDáDQLH�IXQNFML�RJUDQLF]DQLD�PRF\�Z�]DOH*QR�FL��WHPSHUDWXU\]HZQ
WU]QHM��SXQNW ��������]RVWDMH�ZVWU]\PDQH���G]LDáDQLH�IXQNFML�DXWRPDW\F]QHJR�Z\á�F]DQLD�RJU]HZDQLD�SXQNW�� ������]RVWDQLH�]DZLHV]RQH��MH�OL�RJU]HZDQLH�QLH�]RVWDáRMHV]F]H�Z\á�F]RQH��Z�SU]\SDGNX��JG\�$/����Z\VW�SL�SR�Z\á�F]HQLXRJU]HZDQLD��QLH�]RVWDQLH�RQR�SRQRZQLH�]Dá�F]RQH�GR�FKZLOL�XVXQL
FLDXV]NRG]HQLD�F]XMQLND�� XV]NRG]HQLHF]XMQLND�7� ��SU]HUZDQLH�UHDOL]DFML�IXQNFML�RJUDQLF]HQLD�WHPSHUDWXU\�ZRG\�SRZURWX�SXQNW�� ������� XV]NRG]HQLHF]XMQLND�7� ��SU]HUZDQLH�UHDOL]DFML�IXQNFML�NRUHNW\�WHPSHUDWXU�]DGDQHM�]DVLODQLD�RUD]]DGDQHM�RJUDQLF]DQLD�SRZURWX��ZJ�WHPSHUDWXU\�SRPLHV]F]HQLD��SXQNW������� EUDN�LPSXOVyZ�]FLHSáRPLHU]D�OXESU]HSá\ZRPLHU]D
��SU]HUZDQLH�UHDOL]DFML�IXQNFML�RJUDQLF]DQLD�PRF\�OXE�SU]HSá\ZX�SXQNW�� �����

� GDQH�]HJDUD�LNDOHQGDU]D�V�QLHDNWXDOQH
��GDQH�]HJDUD�L�NDOHQGDU]D�V� QLHDNWXDOQH��SXQNW���������SU]HUZDQLH�UHDOL]DFML�SURJUDPX�GRERZHJR��SXQNW� ������

� UHJXODWRU�SUDFXMHZ�WU\ELHDZDU\MQ\P
:\VW�SLá�Eá�G�RGF]\WX�OXE�ZHU\ILNDFML�]DSLVX�GR�SDPL
FL�QLHXORWQHM�OXEQLHGR]ZRORQD�ZDUWR�ü�SDUDPHWUX�RGF]\WDQHJR�]�SDPL
FL���GOD�Eá
GQLH�RGF]\WDQ\FK�SDUDPHWUyZ�SU]\M
WH�]RVWDM� ZDUWR�FLDZDU\MQH��]GDOQH�VWHURZDQLH�SU]HND(QLNDPL�]RVWDMH�]DEORNRZDQH�:\VW�SLHQLH�Eá
GX��ZLDGF]\�R�EDUG]R�VLOQ\P�]DNáyFHQLX�SUDF\�OXEXV]NRG]HQLX�UHJXODWRUD��1DOH*\�VWRVRZDü�VL
 GR�ZVND]yZHNSRGDQ\FK�Z�SXQNFLH���� Ä7U\E�DZDU\MQ\´�� G]LH� GRGDWNRZ\]�W� GDW� ]RVWDáZF]H�QLHM]GHILQLRZDQ\
��QRZD�GDWD�GQLD�GRGDWNRZHJR�QLH�]RVWDMH�]DDNFHSWRZDQD�

6\PEROH�LQIRUPDF\MQH�Z\�ZLHWODQH�SU]H]�UHJXODWRU 7DEOLFD����/�S� 6\PERO =QDF]HQLH� 6\PERO�MHVW�Z\�ZLHWODQ\��JG\��UHJXODWRU�MHVW�Z�WUDNFLH�SRPLDUX�WHPSHUDWXU�7���7���7��OXE7���3R�]DNR�F]HQLX�SRPLDUX�Z\�ZLHWODQD�MHVW�ZDUWR�ü�WHPSHUDWXU\�� 6\PERO�R]QDF]D�DNW\ZQR�ü�IXQNFML�]ZL�]DQHM�]�GDQ� WHPSHUDWXU����GOD�7��R]QDF]D�DNW\ZQR�ü�RJUDQLF]DQLD�WHPSHUDWXU\�ZRG\�SRZURWX��SXQNW�� �������GOD�7��R]QDF]D�DNW\ZQR�ü�IXQNFML�NRUHNW\�WHPSHUDWXU\�RJU]HZDQLD�ZJ�WHPSHUDWXU\SRPLHV]F]HQLD��SXQNW�� ������� 6\PERO�R]QDF]D�DNW\ZQR�ü�IXQNFML�RJUDQLF]DQLD�PRF\��SXQNW� �����
� 6\PERO�R]QDF]D�DNW\ZQR�ü�IXQNFML�RJUDQLF]DQLD�SU]HSá\ZX��SXQNW�� �����
� 6\PERO�R]QDF]D�DNW\ZQR�ü�IXQNFML�SULRU\WHWX�FLHSáHM�ZRG\�X*\WNRZHM�]�UHJXODWRUD�5*��OXE�5*����SXQNW�� ������ 6\PERO�R]QDF]D�SU]\ZUyFHQLH�QDVWDZ�IDEU\F]Q\FK�ZV]\VWNLFK�SDUDPHWUyZ�UHJXODWRUD�SXQNW������ 6\PERO�R]QDF]D�DNW\ZQR�ü�IXQNFML�]GDOQHJR�VWHURZDQLD��SXQNW������

����.RQVHUZDFMD�L�VHUZLV�5HJXODWRU�5*���QLH�Z\PDJD�RNUHVRZHM�NRQVHUZDFML��:�SU]\SDGNX�XV]NRG]HQLD�UHJXODWRU�QDOH*\SU]HVáDü�GR�QDSUDZ\�GR�']LDáX�6HUZLVX��/80(/��6�$�:� SU]\SDGNX� S\WD� OXE� XZDJ� GRW\F]�F\FK� REVáXJL� UHJXODWRUD�� GRGDWNRZH� LQIRUPDFMH� PR*QDX]\VNDü�SRG�QXPHUHP�WHOHIRQX������������������OXE�����������������L�ZHZQ������)\F]\P\�]DGRZROHQLD�]�HNVSORDWDFML�QDV]HJR�Z\UREX�



�� ��� ,QVWUXNFMD�REVáXJL 5*�������
����'DQH�WHFKQLF]QH6\JQDá\�ZHM�FLRZH��5H]\VWDQFMD�F]XMQLNyZ�3W�����ZJ�31�(1������$��>����@��OXE�3W�����GR�SRPLDUXWHPSHUDWXU\�ZRG\�]DVLODQLD��WHPSHUDWXU\�]HZQ
WU]QHM��WHPSHUDWXU\�ZRG\�SRZURWX�RUD]WHPSHUDWXU\�SRPLHV]F]HQLD��PDNV\PDOQD�GáXJR�ü�SU]HZRGyZ�ND*GHJR�]�F]XMQLNyZ���P�SU]\SU]HNURMX�����PP����'RGDWNRZH�ZHM�FLH�LPSXOVRZH�GR�SRPLDUX�PRF\�OXE�SU]HSá\ZX���'RGDWNRZH�ZHM�FLH�F\IURZH�V\JQDáX�SULRU\WHWX�FLHSáHM�ZRG\�X*\WNRZHM�]�UHJXODWRUD�5*���OXE5*���Z�VWDQGDUG]LH�HOHNWU\F]Q\P�56�������=DNUHV�SRPLDUX�WHPSHUDWXU\� ������������������������������������������ ����������q&��5R]G]LHOF]R�ü�SRPLDUX�WHPSHUDWXU\� GOD�WHPSHUDWXU�7���7���7�� ������������������������������������� �q&� GOD�WHPSHUDWXU\�7�� ������������������������������������������������ ���q&���%á�G�SRGVWDZRZ\� ����������������������������������������������������������� r �q&��%á�G�GRGDWNRZ\�VSRZRGRZDQ\�ZSá\ZHP]PLDQ�WHPSHUDWXU\�RWRF]HQLD ������������������������������������������ d�����Eá
GX�SRGVWDZRZHJR����.3DUDPHWU\�ZHM�FLD�LPSXOVRZHJR�� 'UyGáD�V\JQDáX� ]HVW\N�EH]SRWHQFMDáRZ\� NOXF]�WUDQ]\VWRURZ\�W\SX�RWZDUW\�NROHNWRU���6WDQ�DNW\ZQ\������������������������������������������������������������������� ]ZDUFLH�]HVW\NX�EH]SRWHQFMDáRZHJR�VWDQ�QLVNL�NOXF]D�WUDQ]\VWRURZHJR���0DNV\PDOQH�QDSL
FLH�ZHM�FLRZH������������������������������������� ����9�G�F���&]
VWRWOLZR�ü�LPSXOVyZ��������������������������������������������������� ������+]���0LQLPDOQ\�F]DV�WUZDQLD�]ZDUFLD�]HVW\NXEH]SRWHQFMDáRZHJR��OXE�VWDQX�QLVNLHJRNOXF]D�WUDQ]\VWRURZHJR��������������������������������������������������� SURJUDPRZDOQ\���y����PV��FR���PV� 0LQLPDOQ\�F]DV�WUZDQLD�UR]ZDUFLD�]HVW\NXEH]SRWHQFMDáRZHJR��OXE�VWDQX�Z\VRNLHJRNOXF]D�WUDQ]\VWRURZHJR��������������������������������������������������� t ��PV�� 5H]\VWDQFMD�]ZDUFLD�]HVW\NX�EH]SRWHQFMDáRZHJR������������ d ��N:�� 5H]\VWDQFMD�UR]ZDUFLD�]HVW\NX�EH]SRWHQFMDáRZHJR� ������� t ����N:�� %á�G�SRPLDUX�PRF\�OXE�SU]HSá\ZX� ���������������������������������� ��r���������Z�P������F\IUD���=HJDU�F]DVX�DVWURQRPLF]QHJR�L�NDOHQGDU]���3RGWU]\PDQLH�G]LDáDQLD�SR�]DQLNX�]DVLODQLD��������������������� ���JRG]LQ��SR�FR�QDMPQLHM��JRG]LQDFK�SUDF\���'RNáDGQR�ü�SRPLDUX�F]DVX ��������������������������������������������� �PLQXWD�URN6\JQDá\�Z\M�FLRZH�����Z\M�FLD�SU]HND(QLNRZH�EH]QDSL
FLRZH��VW\NL�]ZLHUQH�REFL�*DOQR�ü�VW\NyZ�����9$&���$�����������������������������������GR�VWHURZDQLD�QDS
GHP�]DZRUX�]DZRUHP�FLHSOQ\P�OXESLHUZV]\P�VWRSQLHP�NRWáD����Z\M�FLH�SU]HND(QLNRZH�EH]QDSL
FLRZH��VW\N�]ZLHUQ\�REFL�*DOQR�ü�VW\NX�����9$&��$ ��������������������������������������GR�VWHURZDQLD�SRPS� F\UNXODF\MQ�����Z\M�FLH�SU]HND(QLNRZH�EH]QDSL
FLRZH��VW\N�SU]Há�F]Q\�REFL�*DOQR�ü�VW\NyZ�����9$&��$������������������������������������GR�VWHURZDQLD�GUXJLP�VWRSQLHPNRWáD,QWHUIHMV�NRPXQLNDF\MQ\���VWDQGDUG�HOHNWU\F]Q\� ������������������������������������ 56�������SURWRNyá�WUDQVPLVML� ���������������������������������������� 02'%86�$6&,,�L�578�RUD]�/80%86�Z\ELHUDQH�]�NODZLDWXU\�



5*������� ,QVWUXNFMD�REVáXJL �� �����SU
GNR�ü�WUDQVPLVML� �������������������������������������� �����������������������ELWyZ�VHN���PDNV\PDOQ\�F]DV�RGSRZLHG]L����������������������� ����PV�=QDPLRQRZH�ZDUXQNL�X*\WNRZDQLD���QDSL
FLH�]DVLODQLD� ���������������������������������������� �������9�D�F�������9�D�F����G�F���F]
VWRWOLZR�ü� ����������������������������������������������� ������������+]��WHPSHUDWXUD�RWRF]HQLD� ��������������������������������� ����������q&��FL�QLHQLH�DWPRVIHU\F]QH�������������������������������� ��������N3D��ZLOJRWQR�ü�Z]JO
GQD�SRZLHWU]D� �������������������� ����������]HZQ
WU]QH�SROH�PDJQHW\F]QH���������������������� ������$�P��SRáR*HQLH�SUDF\��������������������������������������������� GRZROQH0RF�SRELHUDQD ������������������������������������������������������� d ��9$:\PLDU\�]HZQ
WU]QH ��������������������������������������������� ���[�����[����PP0DVD������������������������������������������������������������������������ ������NJ:DUXQNL�PDJD]\QRZDQLD�L�WUDQVSRUWX���WHPSHUDWXUD�RWRF]HQLD� ��������������������������������� ��������q&��ZLOJRWQR�ü�Z]JO
GQD�SRZLHWU]D� �������������������� ��������6WRSLH� RFKURQ\�]DSHZQLDQ\�SU]H]�REXGRZ
 ����� ZJ�31�(���������RG�VWURQ\�Sá\W\�F]RáRZHM �������������������������������� ,3����RG�VWURQ\�]DFLVNyZ� �������������������������������������� ,3��6SHáQLDQH�QRUP\���Z\PDJDQLD�EH]SLHF]H�VWZD ������������������������� 31�(1��������������31�(1���������$�������� L]RODFMD�]DSHZQLDQD�SU]H]�REXGRZ
 ��SRGZyMQD�� L]RODFMD�SRPL
G]\�REZRGDPL���SRGVWDZRZD�� NDWHJRULD�LQVWDODFML�,,,�� VWRSLH� ]DQLHF]\V]F]HQLD���� PDNV\PDOQH�QDSL
FLH�Z]JO
GHP�]LHPL� REZyG�]DVLODQLD�L�Z\M�ü�SU]HND(QLNRZ\FK �������������������������� ���9 REZyG�SRPLDURZ\� ������������������������������������������������������������� ��9 REZyG�ZHM�FLD�LPSXOVRZHJR�L�Z\M�FLD�F\IURZHJR��������������� ��9��NRPSDW\ELOQR�ü�HOHNWURPDJQHW\F]QD�� HPLVMD ������������������������������������������������������ 31�(1�������������� RGSRUQR�ü ������������������������������������������������ (1��������

����.RG�Z\NRQD��:�WDEOLF\���� SU]HGVWDZLRQR�VSRVyE�]DPDZLDQLD�UHJXODWRUyZ�5*���.RG�Z\NRQD� UHJXODWRUyZ�5*�� 7DEOLFD����5HJXODWRU�WHPSHUDWXU\�FHQWUDOQHJR�RJU]HZDQLD�5*���± ; ; ;; ;
,QWHUIHMV�56���� SURWRNRá\�WUDQVPLVML�02'%86�L�/80%86 �QD�]DPyZLHQLH �1DSL
FLH�]DVLODM�FH ����9�D�F� ����9�D�F����G�F� �



�� ��� ,QVWUXNFMD�REVáXJL 5*�������QD�]DPyZLHQLH �:\NRQDQLH Z\NRQDQLH�NDWDORJRZH ��Z\NRQDQLH�VSHFMDOQH�±�QXPHU�X]JRGQLRQ\�]�SURGXFHQWHP ;;3UyE\�RGELRUF]H EH]�GRGDWNRZ\FK�Z\PDJD � �]�DWHVWHP�.RQWUROL�7HFKQLF]QHM �LQQH�Z\PDJDQLD ;�QXPHUDFM
 XVWDOL�SURGXFHQW�

8ZDJD��3URGXFHQW�]DVWU]HJD�VRELH�PR *OLZR�ü�ZSURZDG]DQLD�]PLDQ�L�XGRVNRQDOH � Z�Z\URELH�


	 1. Zastosowanie regulatora.
	2. Zestaw regulatora.
	3. Typowe instalacje ogrzewania z regulatorem RG14.
	4. Instalowanie regulatora.
	5. Wygl¹d regulatora.
	6. Uruchomienie i podstawowa obs³uga.
	6.1. Regulacja automatyczna.
	6.2. Programowanie parametrów regulatora.
	6.3. Wybór algorytmu sterowania elementami wykonawczymi.
	6.3.1. Algorytm trójstawny krokowy PID.
	6.3.2. Algorytm trójstawny ze stref¹ rozsuniêcia.
	6.3.3. Algorytm dwustawny dwustopniowy z histerez¹.

	6.4. Konfiguracja czujników.
	6.5. Korekta wskazania temperatury.
	6.6. Rêczne sterowanie elementami wykonawczymi.

	 7. Lista parametrów regulatora.
	 8. Funkcje regulatora.
	 8.1. Regulacja sta³owartoœciowa i pogodowa – blok1.
	 8.1.1. Regulacja sta³owartoœciowa.
	 8.1.2. Regulacja pogodowa.

	 8.2. Ograniczanie temperatury wody powrotu – blok2.
	 8.2.1. Dzia³anie funkcji dla trójstawnego napêdu zaworu.
	 8.2.2. Dzia³anie funkcji dla kot³a dwustopniowego.

	 8.3. Priorytet ciep³ej wody u¿ytkowej – blok3.
	 8.3.1. Dzia³anie funkcji dla trójstawnego napêdu zaworu.
	 8.3.2. Dzia³anie funkcji dla kot³a dwustopniowego.

	 8.4. Automatyczne wy³¹czanie i za³¹czanie ogrzewania – blok4.
	8.5. Okresowy rozruch elementów wykonawczych – blok5.
	 8.6. Zegar i kalendarz.
	 8.7. Korekta temperatury C.O. wg programu dobowego – blok7.
	 8.7.1. Status dnia.
	  8.7.2. Soboty jako dni robocze – blok6.
	 8.7.3. Szybka zmiana statusu dnia.
	 8.7.4. Dni dodatkowe.
	 8.7.5. Okreœlenie statusu dnia.
	 8.7.6. Definiowanie programu dobowego.

	 8.8. Ograniczanie mocy lub przep³ywu – blok8.
	 8.8.1. Pomiar mocy i przep³ywu.
	 8.8.2. Maksymalna wartoœæ chwilowej mocy lub przep³ywu.
	 8.8.3. Tryby ograniczania mocy lub przep³ywu.
	 8.8.4. Ograniczanie mocy maksymalnej.
	 8.8.5. Ograniczanie mocy minimalnej.
	 8.8.6. Ograniczanie mocy maksymalnej i minimalnej.
	 8.8.7. Ograniczanie mocy maksymalnej zale¿ne od temperatury oraz mocy minimalnej.

	 8.9. Korekta temperatury C.O. wg temperatury w pomieszczeniu.
	 8.10. Schemat wyliczania wartoœci zadanych.
	 8.10.1. Wyliczanie wartoœci zadanych dla napêdu trójstawnego.
	 8.10.2. Wyliczanie wartoœci zadanych dla kot³a dwustopniowego.


	9. Interfejs komunikacyjny.
	10. Zdalne sterowanie elementami wykonawczymi.
	11. Nastawy fabryczne.
	12. Tryb awaryjny.
	13. Stany alarmowe.
	14. Konserwacja i serwis.
	15. Dane techniczne
	16. Kod wykonañ.

