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WXDOQ\FK� L� SU]\V]á\FK�SRWU]HE�SRWHQFMDOQ\FK�NOLHQWyZ��7U]HED� VSUDZQLH� L� HIHNW\ZQLH�Z\NR�U]\VW\ZDü�SRVLDGDQH�]DVRE\�PDWHULDOQH�L�QLHPDWHULDOQH��3RFL�JD�WR�]D�VRE� ]DSRWU]HERZDQLHRUJDQL]DFML� QD� QRZH� MDNR�FLRZR� V\VWHP\� ]DU]�G]DQLD�� ,FK� SRGVWDZ
 VWDQRZL� LQIUDVWUXNWXUDLQIRUPDW\F]QD� ]DU]�G]DQLD�� SHáQL�FD� VáX*HEQ� URO
 GR� QDGU]
GQ\FK� IXQNFML� VSRáHF]Q\FK�Z V]F]HJyOQR�FL� GR� V]HURNR� SRM
WHJR� ]DU]�G]DQLD�� =GHILQLRZDQD� MHVW� RQD� QDVW
SXM�FR� >�@�Ä=ELyU HOHPHQWyZ�MDN��]DVRE\�LQIRUPDF\MQH�� �URGNL�WHFKQLF]QH��PRGHOH�ZUD]�]�LFK�UHOD�FMDPL�RNUH�ODQH�MHVW�PLDQHP�LQIUDVWUXNWXU\�LQIRUPDW\F]QHM�]DU] �G]DQLD´�1D�WDN�]GHILQLRZDQ\�V\VWHP�VNáDGDM� VL
 QDVW
SXM�FH�HOHPHQW\��VSU]
W��RSURJUDPRZDQLH��ED]\GDQ\FK�� WHOHNRPXQLNDFMD�� OXG]LH� L� RUJDQL]DFMD� >�@�� :� GDOV]HM� F]
�FL� UHIHUDWX� LQIUDVWUXNWXU
LQIRUPDW\F]Q� ±�VWDQRZL�F� IXQGDPHQW�GOD�UR]ZRMX�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�L�VáX*�F�GR�ZVSLHUDQLD�]DU]�G]DQLD��SU]HGVL
ELRUF]R�FL�L UR]ZRMX�JRVSRGDUNL�±�E
G]LHP\�UR]SDWU\ZDOLZ DVSHNFLH� QDU]
G]LRZ\P�� -HM� RG]ZLHUFLHGOHQLHP� MHVW� ,QWHUQHW�� 3RG� SRM
FLHP� ,QWHUQHWX� SR�ZV]HFKQLH� UR]XPLH� VL
 RJyOQR�ZLDWRZ� VLHü� NRPSXWHURZ� ]áR*RQ� ]� PQLHMV]\FK� VLHFL�� QDNWyU� VNáDGDM� VL
 OXG]LH� ]� QLHM� NRU]\VWDM�F\��SURJUDP\� VáX*�FH� GR� X]\VNLZDQLD� LQIRUPDFML�LQIRUPDFMD�RUD]�HOHPHQW\�GR�]DU]�G]DQLD�VLHFLDPL�>�@�
� ,QIUDVWUXNWXUD�LQIRUPDW\F]QD�D�áD�FXFK�ZDUWR�FL�SU]HGVL
ELRUVWZD3U]HGVL
ELRUVWZR��X*\ZDM�F�WHUPLQRORJLL�PDWHPDW\F]QHM��MHVW�ZLHORDUJXPHQWRZ� IXQNFM��NWyUD�SU]HNV]WDáFD�]DVRE\�WDNLH�MDN�QS��PDWHULDá\��XPLHM
WQR�FL�SRV]F]HJyOQ\FK�SUDFRZQLNyZF]\�]HVSRáyZ�RUD]��URGNL�ILQDQVRZH�Z�JRWRZH�SURGXNW\� OXE�XVáXJL��1LH�ZV]\VWNLH�SU]HGVL
�ELRUVWZD� �RUJDQL]DFMH�� GRNRQXM� WHJR� SU]HNV]WDáFHQLD�Z UyZQLH� HIHNW\ZQ\� L� VNXWHF]Q\� VSR�VyE��-HGQH�]�QLFK�X]\VNXM� GRVNRQDáH�UH]XOWDW\��LQQH�PDM� WUXGQR�FL�]�RVL�JQL
FLHP��UHGQLFKZ\QLNyZ� Z� EUDQ*\�� 0R*QD� SRVWDZLü� QDVW
SXM�FH� S\WDQLH�� MDNLH� DVSHNW\� IXQNFMRQRZDQLDSU]HGVL
ELRUVWZD�GHF\GXM� R�RVL�JQL
FLX�Z\QLNyZ�SU]H]�SU]HGVL
ELRUVWZR�RUD]�R� LFK�RFHQLHZ RF]DFK�SRWHQFMDOQ\FK�NOLHQWyZ"$E\� RGSRZLHG]LHü� QD� WR� S\WDQLH�SRPRFQ\P� MHVW�Z\NRU]\VWDQLH�PRGHOX� áD�FXFKD� ZDUWR�FL�X*\WHJR� SR� UD]� SLHUZV]\� SU]H]� ILUP
 0F.LQVH\�	�&R��3y(QLHM�0��(�� 3RUWHU� VIRUPDOL]RZDáL VSRSXODU\]RZDá�Z�Z�VSRVyE�DQDOL]\�SU]HGVL
ELRUVWZD��=JRGQLH�]�PRGHOHP�áD�FXFKD�ZDUWR��FL�SU]HGVL
ELRUVWZD�PR*QD�Z\Uy*QLü�QDVW
SXM�FH�G]LDáDQLD�>�@�� SRGVWDZRZH�� ZVSRPDJDM�FH�:�UyG�G]LDáD� SRGVWDZRZ\FK�REM
W\FK�RGG]LDá\ZDQLHP�LQIUDVWUXNWXU\� LQIRUPDW\F]QHM��NWyUHPDM� QD� FHOX� SU]HWZRU]HQLH� �URGNyZ� SURGXNFML�Z� JRWRZH� SURGXNW\� F]\� XVáXJL�� D� QDVW
SQLHUHDOL]DFM
 SURFHVX�VSU]HGD*\�L�VHUZLVRZDQLD��V��� ORJLVW\ND�ZHM�FLD��SROLW\ND�FHQ�L�]DPyZLH���VNáDGDQLH�]DPyZLH���
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W\FK� RGG]LDá\ZDQLHP� LQIUDVWUXNWXU\� LQIRUPDW\F]QHM�NWyUH�PDM� QD�FHOX�]DSHZQLHQLH�VSUDZQR�FL�L�VNXWHF]QR�FL�G]LDáDQLD�SU]HGVL
ELRUVWZD�SRSU]H]SURFHV�]DU]�G]DQLD�SU]HGVL
ELRUVWZHP��RUJDQL]DFM����V��� LQIUDVWUXNWXUD��NXOWXUD�RUJDQL]DFML��NRQWDNW�]�SUDFRZQLNDPL��ED]\�ZLHG]\��NRPXQLNDFMD��� ]DU]�G]DQLH� NDSLWDáHP� OXG]NLP� �LQIRUPRZDQLH� SRWHQFMDOQ\FK� SUDFRZQLNyZ�� UHNUXWDFMD�V]NROHQLD�L�UR]ZyM�SUDFRZQLNyZ��� EDGDQLD�L�UR]ZyM��NRPXQLNDFMD��ZVSyáSUDFD��� ]DRSDWU]HQLH��]DNXS\��3DWU]�F�]�SXQNWX�ZLG]HQLD�áD�FXFKD�ZDUWR�FL�QDOH*\�XZ]JO
GQLü�RJURPQ� URO
 LQIUDVWUXNWXU\LQIRUPDW\F]QHM�Z�SRV]F]HJyOQ\FK�HWDSDFK�G]LDáDQLD�SU]HGVL
ELRUVWZD��:Sá\Z�WHQ�SU]\F]\QLDVL
 GR�X]\VNDQLD�SU]H]�SU]HGVL
ELRUVWZR�SU]HZDJ� NRQNXUHQF\MQ\FK� ±� QL*V]\FK� NRV]WyZ� OXESHUFHSFML�ZL
NV]HM�X*\WHF]QR�FL�SURGXNWX�XVáXJL�GOD�QDE\ZF\��(IHNWHP�MHVW�SU]HGH�ZV]\VWNLP]PQLHMV]HQLH� NRV]WyZ�� ]ZL
NV]HQLH� VDW\VIDNFML� NOLHQWyZ� RUD]� VSUDZQLHMV]H� IXQNFMRQRZDQLHILUP\�MDNR�RUJDQL]DFML��5RO� PHQHG*HUyZ�GREU]H�]DU]�G]DQHM�RUJDQL]DFML�MHVW�WDNLH�Z\NRU]\�VWDQLH�PRGHOX� áD�FXFKD�ZDUWR�FL� SU]HGVL
ELRUVWZD�� DE\�PR*QD� E\áR�Z SU]HGVL
ELRUVWZLH� ]L�GHQW\ILNRZDü�WH�REV]DU\�G]LDáD���NWyUH�Z�QDMZL
NV]\P�VWRSQLX�SRZRGXM� SRZVWDQLH�ZDUWR�FLGRGDQHM�RUD]�SU]HZDJL�NRQNXUHQF\MQHM�SU]HGVL
ELRUVWZD�QD�U\QNX��6XNFHV�RVL�JQ� WH�RUJDQL�]DFMH��NWyUH�]GHF\GXM� VL
 Z\NRQDü�SLHUZV]H�SRVXQL
FLH��WM��ZGUR*\ü�HOHPHQW\�LQIUDVWUXNWXU\LQIRUPDW\F]QHM�VNXWNXM�FHM�LQQRZDF\MQR�FL���V]\ENR�FL� L�HODVW\F]QR�FL� G]LDáDQLD�ILUP\�
� &KDUDNWHU\VW\ND�UR]ZRMX�JRVSRGDUNL�HOHNWURQLF]QHM6]DFXMH�VL
��*H�Z�3ROVFH�NRU]\VWD�]�,QWHUQHWX�RN������POQ�RVyE��FR�SU]HNáDGD�VL
 QD�RN� ���JRVSRGDUVWZ�GRPRZ\FK��2FHQLD�VL
��*H�V]\ENL�Z]URVW�E
G]LH�WUZDá�GR�RN�������U���SR�NWyU\PQDVW�SL� VSRZROQLHQLH� G\QDPLNL�� %DULHU� RJUDQLF]DM�F� Z� 3ROVFH� V]\ENL� Z]URVW� GRVW
SX� GR,QWHUQHWX� MHVW�P�LQ��QLVNL�SR]LRP�GRFKRGX�QDURGRZHJR�QD� JáRZ
 PLHV]ND�FD�RUD]�QLVNL� SR�]LRP�Z\NV]WDáFHQLD���UHGQLD�ZLHNX� X*\WNRZQLNyZ�NRU]\VWDM�F\FK� ]� LQIUDVWUXNWXU\� LQIRUPD�W\F]QHM�,QWHUQHWX�REQL*D�VL
��2]QDF]D�WR��L* ]QDF]QD�F]
�ü�PáRG\FK�X*\WNRZQLNyZ�SRUXV]D�VL
JáyZQLH� Z� REV]DU]H� UR]U\ZNL� E�G( QDXNL�� 8*\WNRZQLF\� EDUG]LHM� GRMU]DOL� SRV]XNXM�Z ZL
NV]\P� ]DNUHVLH� LQIRUPDFML� SURIHVMRQDOQHM� L� XVáXJ� LQIRUPDF\MQ\FK�� %UDN� UR]ZL�]D�
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Z ]DNUHVLH�EH]SLHF]Q\FK�WUDQVDNFML�SRZRGXMH�QDGDO�RJUDQLF]RQ\�]DNUHV�VWRVRZDOQR�FL� WUDQV�DNFML�HOHNWURQLF]Q\FK��1DMEDUG]LHM�SRSXODUQ\PL�V\VWHPDPL�JRVSRGDUNL�HOHNWURQLF]QHM�V� V\V�WHP\�%�%�L %�&�6\VWHP\�%�%��EXVLQHVV�WR�EXVLQHVV���Z�W\P�V\VWHP\�HOHNWURQLF]QHM�Z\PLDQ\�GDQ\FK�(',�(OHFWURQLF�'DWD�,QWHUFKDQJH���REVáXJXM� Z\PLDQ
 GDQ\FK�R�LVWRWQ\P�]QDF]HQLX�GOD�HIHNW\Z�QHJR� SURZDG]HQLD� G]LDáDOQR�FL� EL]QHVRZHM��'DM� PR*OLZR�ü�ZGUD*DQLD� QRZ\FK�� ]RSW\PDOL�]RZDQ\FK�SURFHGXU� ]DUyZQR�Z�REU
ELH� MHGQHM� RUJDQL]DFML�� MDN� L�Z� REU
ELH� FDáHJR� áD�FXFKDORJLVW\F]QHJR�� 0RJ� E\ü� VWRVRZDQH� GR� NRPXQLNDFML� SRPL
G]\� ILUPDPL� ZVSyáSUDFXM�F\PLZ UDPDFK�áD�FXFKD�GRVWDZ��EDQNDPL��ILUPDPL�ORJLVW\F]Q\PL�E�G( WUDQVSRUWRZ\PL��0DM� RQHP�LQ��WDNLH�]DVWRVRZDQLH�MDN��LQWHJUDFMD�áD�FXFKD�GRVWDZ��V]\END�L�EH]Eá
GQD�Z\PLDQ\�GRNX�PHQWyZ� KDQGORZ\FK� SRPL
G]\� RUJDQL]DFMDPL�� XPR*OLZLHQLH� GRVW
SX� GR SUDFRZQLNyZL SDUWQHUyZ�EL]QHVRZ\FK�RUD]� LQIRUPDFML�]DZDUW\FK�Z�V\VWHPDFK�EL]QHVRZ\FK��1D� U\VXQNXQU���SU]HGVWDZLRQR�SR]\FM
 3ROVNL�QD� WOH�(XURS\�Z�]DVWRVRZDQLX�JRVSRGDUNL� HOHNWURQLF]QHM�H�FRPPHUFH��

5\VXQHN�QU����=DVWRVRZDQLH H�FRPPHUFH'UyGáR��5]HF]SRVSROLWD ����������
3ROVNLH� SU]HGVL
ELRUVWZD� Z\NRU]\VWXM� ,QWHUQHW� JáyZQLH� Z� PDUNHWLQJX� L� VSU]HGD*\�������3ROVND��������(XURSD���PQLHM�Z�]DNXSDFK��:�UyG�SRGVWDZRZ\FK�XZDUXQNRZD� UR]�ZRMX�JRVSRGDUNL�HOHNWURQLF]QHM�Z\PLHQLD�VL
 SUREOHP�GRVW
SQR�FL�NDSLWDáX�GR�QRZ\FK�SU]HG�VL
Z]L
ü�L�Z\VRNL�NRV]W�SR]\VNDQLD�NDSLWDáX�6\VWHP\�%�& �EXVLQHVV�WR�FXVWRPHU��Z�]DNUHVLH�KDQGOX� HOHNWURQLF]QHJR� REHMPXM��� V\V�WHP\�]DNXSyZ�SU]H]� ,QWHUQHW�� DXWRPDW\F]QH�SU]HND]\ZDQLH�NRPXQLNDWyZ� �]DPyZLHQLD�� DN�FHSWDFMH�LWS���SRPL
G]\�GZRPD�V\VWHPDPL��5H]XOWDWHP�MHVW�SRSUDZD�MDNR�FL�REVáXJL�NOLHQWyZ�Z]URVW�VSU]HGD*\�OXE�SU]\QDMPQLHM�]DWU]\PDQLH�MHM�VSDGNX�SU]\�URVQ�FHM�NRQNXUHQFML�
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3LHUZV]\P� L� ]DVDGQLF]\P� VHJPHQWHP� U\QNX� %�&� V� SRUWDOH�� :HGáXJ� Z\QLNyZ� DQNLHW\2�URGND�%DGDQLD� 2SLQLL� 3XEOLF]QHM�� F]RáyZND� SRUWDOL�ZHGáXJ� GHNODURZDQHM� RGZLHG]DOQR�FLZ VW\F]QLX� ����� U�� E\áD� QDVW
SXM�FD� >�@�� 2QHW� ��������� :LUWXDOQD� 3ROVND� ��������� <DKRR���������$UHQD����������$OWDYLVWD����������,QWHULD���������$KRM��������'UXJLP�Z�NROHMQR�FL�VHJPHQWHP�U\QNX�%�&�V� VNOHS\�LQWHUQHWRZH��,FK�SRGVWDZ� MHVW�QRZR�F]HVQD�IRUPD�NRQWDNWX�NOLHQWD�]�SURGXFHQWHP�WRZDUX�OXE�XVáXJL�]D�SRPRF� LQIUDVWUXNWXU\� LQ�IRUPDW\F]QHM�,QWHUQHWX��:�VHJPHQFLH�W\P�QLH�Z\VW
SXMH�SUREOHP�EUDNX�WRZDUX�Z�VNOHSLH�OXEKXUWRZQL��:HGáXJ� SXEOLNRZDQ\FK� V]DFXQNyZ� ILUP\� $UWKXU� $QGHUVHQ� QD� SRF]�WNX� ����� U�IXQNFMRQRZDáR� Z� 3ROVFH� RN�� ���� VNOHSyZ� LQWHUQHWRZ\FK�� D� LFK� REUyW� Z\QLyVá� RN�� ��� POQ86'��'R�QDMSRSXODUQLHMV]\FK�VNOHSyZ�QDOH*Dá\�P�LQ��(PSLN��6RIWPDUNHW��=DNXS\LQ��0HUOLQ�7U]HFL� JUXS
 VHJPHQWX� %�&� VWDQRZL� LQWHUQHWRZH� GRP\� DXNF\MQH�� 2IHUXM� RQH� NXSQRL VSU]HGD* EDUG]R�V]HURNLHM�JDP\�WRZDUyZ�SRF]�ZV]\�RG�NVL�*HN��]DEDZHN��RG]LH*\�L�VSU]
WX$*'�� SRSU]H]� VDPRFKRG\�� PLHV]NDQLD� L� QLHUXFKRPR�FL� GR� W\SRZ\FK� DXNFML� DQW\NZDU\F]�Q\FK�2EHFQ\� UR]ZyM� JRVSRGDUNL� HOHNWURQLF]QHM�� ]DUyZQR�Z�3ROVFH� MDN� L� QD� �ZLHFLH�� SR]ZDOD]LGHQW\ILNRZDü� SHZQH� V]F]HJyOQH� VHNWRU\�� 3U]\� LFK� LGHQW\ILNDFML� ELHU]H� VL
 SRG� XZDJ
 LFK]QDF]HQLH�Z�NRQWHN�FLH�FDáHM�JRVSRGDUNL�QDURGRZHM�� VWRSLH� LFK� UR]SURV]HQLD�RUD]�ZLHONR�üVHNWRUD�� ,VWRWQD�MHVW�UyZQLH* LQWHQV\ZQR�ü� L� Uy*QRURGQR�ü�Z\NRU]\VW\ZDQLD�SU]H]�SRGPLRW\] DQDOL]RZDQ\FK�VHNWRUyZ�XVáXJ�L�WHFKQRORJLL�WHOHLQIRUPDW\F]Q\FK��MDN�UyZQLH* VNáRQQR�ü�GRZ\NRU]\VW\ZDQLD� QRZRF]HVQ\FK� IRUP� JRVSRGDUNL� HOHNWURQLF]QHM� �H�FRPPHUFH�� H�EDQNLQJ�H�JRYHUQPHQW���-HGQ\P�]�QDMZD*QLHMV]\FK�DVSHNWyZ� MHVW�RFHQD�ZSá\ZX�]DVWRVRZD� WHFKQR�ORJLL�L�XVáXJ�QD�SRVWDü�ZF]H�QLHM�RPDZLDQHJR�áD�FXFKD�ZDUWR�FL�Z\VW
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