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EHFQLH� ZLĊNV]RĞü� MH]LRU� Z� 3ROVFH� =DFKRGQLHM� FKDUDNWHU\]XMH� VLĊ� Z\VRNLP�
VWDQHP�WURILF]Q\P��NWyU\�Z�RNUHVLH�OHWQLP�GRSURZDG]D�GR�PDVRZ\FK�]DNZL�

WyZ� VLQLF�� RNU]HPHN� L� ]LHOHQLF��=DNZLW\� WH�XQLHPRĪOLZLDMą�UHNUHDF\MQH�Z\NRU]\�
VWDQLH�ZyG ]�NLONX�LVWRWQ\FK�SRZRGyZ��SU]HNURF]HQLD�GRSXV]F]DOQ\FK�QRUP�MDNR�
ĞFL�ZRG\��RNUHĞORQ\FK�GOD�NąSLHOLVN��SRZRGRZDQLH� ]DJURĪHQLD�GOD� ]GURZLD� OXG]L�
RUD]�QLHNRU]\VWQLH�RGELHUDQH�SU]H]�UHNUHDQWyZ�ZáDĞFLZRĞFL�RUJDQROHSW\F]QH��3R�
GHMPRZDQH� SUyE\� UHNXOW\ZDFML� FDá\FK ]ELRUQLNyZ� ZRGQ\FK� SRSU]H]� XVXZDQLH�
RVDGX� F]\QQHJR�� NRDJXODFMĊ�� PLHG]LRZDQLH� F]\� QDWOHQLDQLH� �Z\NRU]\VW\ZDQLH�
DHUDWRUyZ���QLH�SU]\QRV]ą�RF]HNLZDQ\FK�VNXWNyZ��-RGáRZVNL��������Vą�RJURPQLH�
NRV]WRFKáRQQH��D�X]\VNLZDQH�HIHNW\�F]ĊVWR�NUyWNRWUZDáH��PLHG]LRZDQLH���3RVWĊSX�
MąFD� HXWURIL]DFMD� ZyG� SRZLHU]FKQLRZ\FK�ZVNXWHN� GRSá\ZX� ]DQLHF]\V]F]HĔ� ELR�
JHQQ\FK�]H�]OHZQL�SRZRGXMH�FRUD]�ZLĊNV]H�RJUDQLF]HQLD�Z�UHNUHDF\MQ\P�Z\NR�
U]\VW\ZDQLX� W\FK�ZyG�� FR� SR]D�SUREOHPDPL� QDWXU\�SU]\URGQLF]HM�� URG]L� UyZQLHĪ�
SUREOHP\�HNRQRPLF]QH��PDOHMąFH�GRFKRG\�JPLQ�]�WXU\VW\NL��RUD]�VSRáHF]QH��EUDN�
RGSRZLHGQLFK� NąSLHOLVN� L� PLHMVF� GR� OHWQLHJR� Z\SRF]\QNX��� :LHOH� UHJLRQyZ��
Z NWyU\FK� WXU\VW\ND� VWDQRZL� SRGVWDZRZH� ĨUyGáR� GRFKRGyZ�� RVLąJQĊáR� SR]LRP�
GHJUDGDFML� ĞURGRZLVND� SU]\URGQLF]HJR� ]QLHFKĊFDMąF\� WXU\VWyZ� GR� SU]\MD]GyZ�
L� Z HIHNFLH��SURZDG]ąF\�GR�]DQLNX�WXU\VW\NL�L�QLV]F]HQLD�LQIUDVWUXNWXU\�WXU\VW\F]�
QHM� �%RKGDQRZLF] ������ :\VWĊSRZDQLH� MH]LRU� OXE� FLHNyZ� ZRGQ\FK� ]QDF]QLH�
SRGQRVL� ZDORU\� NUDMREUD]RZH� GDQHJR� REV]DUX�� GHF\GXMąF� QDMF]ĊĞFLHM� R� PLHMVFX�
VSĊG]DQLD� OHWQLHJR� Z\SRF]\QNX�� %DGDQLD� QDXNRZH� SU]HSURZDG]RQH� QD� =LHPL�
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/XEXVNLHM� ZVND]XMą�� LĪ� GOD� ���� UHVSRQGHQWyZ� QDMZDĪQLHMV]\PL� ZDORUDPL� SU]\�
URGQLF]R�NUDMREUD]RZ\PL� MHVW� REHFQRĞü� ZáDĞQLH� F]\VW\FK� MH]LRU� L� NRPSOHNVyZ�
OHĞQ\FK� �0LHG]LĔVND� ������ 5R]ZLą]DQLHP� SUREOHPX� ]PQLHMV]DMąFHJR� VLĊ� UXFKX�
WXU\VW\F]QHJR�]ZLą]DQHJR�] WXU\VW\Ną�MH]LRUQą�]DLQWHUHVRZDQH�Vą�MHGQRVWNL�DGPL�
QLVWUDFML� VDPRU]ąGRZHM�� NWyUH� V]XNDMą� Z� WHQ� VSRVREX� PRĪOLZRĞFL� SU]\ZUyFHQLD
DWUDNF\MQRĞFL�WXU\VW\F]QR�UHNUHDF\MQHM�DNZHQyZ�]QDMGXMąF\FK�VLĊ�Z�LFK�JUDQLFDFK�
DGPLQLVWUDF\MQ\FK�

'R� V\VWHPyZ� U]HF]QR�MH]LRUQ\FK� 3ROVNL� =DFKRGQLHM�� NWyUH� ERU\NDMą� VLĊ
] SUREOHPHP� MDNRĞFL� ZRG\� QDOHĪ\� U]HND� 2EUD� RUD]� SRáRĪRQH� Z� MHM� GROQ\P� ELHJX
MH]LRUD� ]EąV]\ĔVNLH��%DGDQLD� VWDQX�RUD]�SU]\GDWQRĞFL� WXU\VW\F]QR�UHNUHDF\MQHM�2EU\�
L MH]LRU��SU]H]�NWyUH�WD�U]HND�SU]HSá\ZD��Vą�F]ĊĞFLą�SURMHNWX�GRW\F]ąFHJR�NRPSOHNVR�
Z\FK�EDGDĔ�GROLQ\�U]HNL�2EU\��UHDOL]RZDQHJR�RG������U��QD�:\G]LDOH�1DXN�*HRJUD�
ILF]Q\FK�L�*HRORJLF]Q\FK�8QLZHUV\WHWX�LP��$GDPD�0LFNLHZLF]D�Z�3R]QDQLX��

=QDF]HQLH�MH]LRUD�Z�SRGHMPRZDQHM�DNW\ZQRĞFL�WXU\VW\F]QHM�VWDáR�VLĊ�SRGVWDZą�
Z\G]LHOHQLD�WU]HFK�W\SyZ�WXU\VW\NL�MH]LRUQHM��6PLWK�������]D��,��3RWRFND�������

���WXU\VW\ND�XPRW\ZRZDQD�W\ONR�L�Z\áąF]QLH�MH]LRUHP��ODNH� µSHU�VH¶��DV�WKH�
GUDZ��± MH]LRUR�ÄVDPR�Z�VRELH´��QLH�WR��FR ]ORNDOL]RZDQH�MHVW�ZRNyá�QLHJR�
L�QLH�IRUP\�WXU\VW\NL��NWyUH�PRĪQD�QD�QLP�EąGĨ�SU]\�QLP�XSUDZLDü�

��� WXU\VW\ND� ED]XMąFD� QD� LVWQLHQLX� MH]LRUD� �ODNH� DV� D� UHVRXUFH�� ± Z\NR�
U]\VWXMąFD�LQIUDVWUXNWXUĊ��NWyUD�VLĊ�ZRNyá�QLHJR�UR]ZLMD��

���WXU\VW\ND�UR]ZLMDMąFD�VLĊ Z�SREOLĪX�MH]LRUD��ODNH�DV�D�GHVLUDEOH�EDFNGURS��
DQ�DGGHG�RSSRUWXQLW\�RU� VFHQHU\��± JG]LH�ZRGD� MHVW� SRĪąGDQ\P�� DOH� QLH�
QLH]EĊGQ\P�HOHPHQWHP�V\VWHPX�UHNUHDF\MQHJR�
5R]SDWUXMąF� WXU\VW\NĊ� ]ZLą]DQą� ]� MH]LRUDPL� WU]HED� PLHü� MHGQDN� ĞZLDGR�

PRĞü��ĪH�EH]�GREUHM�MDNRĞFL�ZyG�SRZLHU]FKQLRZ\FK�ĪDGHQ�]�SRZ\ĪV]\FK�W\SyZ�
QLH�EĊG]LH�Z�NUĊJX�]DLQWHUHVRZDĔ�DQL�WXU\VW\��DQL�UHNUHDQWD�

3U]HSá\ZRZH�-H]LRUR�=EąV]\ĔVNLH�MHVW�MHGQ\P�]�QDMZLĊNV]\FK�MH]LRU�3RMH]LH�
U]D�:LHONRSROVNR�.XMDZVNLHJR��:� FHOX� RNUHĞOHQLD� NLHUXQNX� ]PLDQ� ]DFKRG]ąF\FK�
Z ĞURGRZLVNX� OLPQLF]Q\P� -H]LRUD� =EąV]\ĔVNLHJR� SU]HSURZDG]RQR� EDGDQLD� ZRG\�
RUD]�RVDGyZ�WHJR�]ELRUQLND��5yZQDQLD�ELODQVyZ��HQHUJLL��ZRG\�L PDWHULL�VWDáHM�SR�
]ZDODMą�QD�RNUHĞOHQLH�UHODFML� MH]LRUD�]�RWRF]HQLHP�� MDN�UyZQLHĪ�VWDá\FK� OXE�RNUHVR�
Z\FK�QDGZ\ĪHN� HQHUJLL� L�PDV\�DNXPXORZDQ\FK�Z� MH]LRUDFK��%LODQV�PDWHULL� VWDáHM�
WUDNWRZDü�PRĪQD�MDNR�V\QWHW\F]Qą�PHWRGĊ�RFHQ\�]GROQRĞFL�MH]LRUD�GR�JURPDG]HQLD�
RVDGyZ� GHQQ\FK�� SRFKRG]ąF\FK� ]� GRFLHUDMąFHM� ]H� ]OHZQL� PDWHULL� UR]SXV]F]RQHM��
XQRV]RQHM�L�ZOHF]RQHM��MDN�UyZQLHĪ�]�VDPRLVWQLH�SRZVWDMąFHM�Z�ĞURGRZLVNX�ZRGQ\P�
]ELRUQLND�DXWRFKWRQLF]QHM�PDWHULL�RUJDQLF]QHM��/DQJH�������



=� 0á\QDUF]\N� *� %RUNRZVNL� /LPQRWXU\VW\ND�Z�3ROVFH�=DFKRGQLHM« ��
:� EDGDQLDFK� ELODQVRZ\FK� ]OHZQL� SU]HSá\ZRZHJR� -H]LRUD� =EąV]\ĔVNLHJR�

Z]LĊWR�SRG�XZDJĊ�ELODQV�VDPHJR�MH]LRUD�XZ]JOĊGQLDMąF�GRSá\Z�RUD]�RGSá\Z�PD�
WHULL� QLHVLRQ\FK� ZRGDPL� U]HNL� 2EU\�� WUDNWXMąF� SRZ\ĪV]\� XNáDG� U]HF]QR�MH]LRUQ\�
MDNR�SRGV\VWHP�V]HUV]HJR�V\VWHPX��MDNLP�MHVW�]OHZQLD�
ͳǤ ����������������������������Ñ

-H]LRUR�=EąV]\ĔVNLH�SRáRĪRQH� MHVW�Z�]DFKRGQLHM�F]ĊĞFL�ZRMHZyG]WZD�ZLHONR�
SROVNLHJR��QD�SRJUDQLF]X�]�ZRMHZyG]WZHP�OXEXVNLP��-HVW�WR�F]ZDUW\�SRG�Z]JOĊGHP�
ZLHONRĞFL� �RN�� ���� KD�� RUD]� F]WHUQDVW\� SRG� Z]JOĊGHP� REMĊWRĞFL� �RN�� �� POQ� P���
]ELRUQLN�QD�3RMH]LHU]X�:LHONRSROVNR�.XMDZVNLP��-H]LRUR�MHVW ]ELRUQLNLHP�Sá\WNLP��
ĞUHGQLD�JáĊERNRĞü�QLH�SU]HNUDF]D�����P��QDWRPLDVW�QDMJáĊEV]\�SXQNW�OLF]\�SRQDG���P�
JáĊERNRĞFL�� 3U]H]� MH]LRUR� SU]HSá\ZD� U]HND�2EUD�� OHZ\� GRSá\Z�:DUW\�� Sá\QąFD� QD�
W\P�RGFLQNX�Z�SUDGROLQLH�:DUV]DZVNR�%HUOLĔVNLHM��-H]LRUR�=EąV]\ĔVNLH�]QDMGXMH�VLĊ�
Z�%UXĨG]LH�=EąV]\ĔVNLHM��NWyUD�VWDQRZL�V]HURNLH�REQLĪHQLH�R�SRZLHU]FKQL�RN�������
NP���.RQGUDFNL������� SU]H]�NWyUH�SU]HSá\ZD�2EUD��NLHUXMąF�VLĊ�QD�SyáQRF��2EQLĪH�
QLH� WR� ]DMPXMH� NRSDOQą� GROLQĊ�� NWyUD� QLH� ]RVWDáD� Z FDáRĞFL� Z\SHáQLRQD� XWZRUDPL�
]DVWRLVNRZ\PL�L�SRGF]DV�]ORGRZDFHQLD�SyáQRFQR�SROVNLHJR�VWDQRZLáD�ZLHONą�GHSUH�
VMĊ� Z�NWyUHM�]DOHJDá\�ROEU]\PLH�SROD�PDUWZHJR� ORGX��3R�RFLHSOHQLX�NOLPDWX�EU\á\�
PDUWZHJR�ORGX�XOHJDá\�SRZROQHPX�WRSQLHQLX��FR�VWZDU]DáR�PRĪOLZRĞFL�GR�UR]ZRMX�
QD�QLFK�V]DW\�URĞOLQQHM��NWyUD�SR�REXPDUFLX�WZRU]\áD�ZDUVWHZNĊ�WRUIX� OXE�J\WLL�GH�
WU\WXVRZHM�R�PLąĪV]RĞFL�RG�NLONX�PLOLPHWUyZ�GR�NLONX�FHQW\PHWUyZ��:DUVWHZND�WDND�
F]ĊVWR�Z\VWĊSXMH�QD�GQLH�U\QLHQ�JODFMDOQ\FK�Z�3ROVFH� �1RZDF]\N�������%áDV]NLH�
ZLF]� ������ ������� 1D� RSLV\ZDQ\P� REV]DU]H� ]DFKRG]LáD� LQWHQV\ZQD� DNXPXODFMD�
IOXZLRJODFMDOQD�SRGF]DV�UR]SDGX� OąGRORGX�EDáW\FNLHJR� �%DUWNRZVNL��������:HGáXJ�
%��.U\JRZVNLHJR������� V]HURNRĞü�REQLĪHQLD Z\QRVL�RG���GR��� NP�SU]\�GQLH��GR�
PDNV\PDOQLH����NP�SU]\�NUDZĊG]L��QDWRPLDVW�GáXJRĞü�RVLąJD�����NP��2EUD�QDOHĪ\�
GR� U]HN� QL]LQQ\FK� R� ĞQLHĪQR�GHV]F]RZ\P� UHĪLPLH� ]DVLODQLD�� ] MHGQ\P�PDNVLPXP�
Z RNUHVLH� ZLRVQ\� RUD]� MHGQ\P� PLQLPXP� Z� OHFLH��:LRVHQQH� ZH]EUDQLD� Z\QLNDMą�
] ]DVLODQLD� U]HNL� ZRGDPL� ] WRSQLHMąFHJR� ĞQLHJX�� QDWRPLDVW� Z]URVW� SR]LRPX� ZRG\�
Z2EU]H� ODWHP� ]ZLą]DQ\� MHVW� ]� F]ĊVW\P� Z\VWĊSRZDQLHP� LQWHQV\ZQ\FK� RSDGyZ�
GHV]F]X ZPLHVLąFX� OLSFX�� 5\WP� ZDKDĔ� VWDQyZ� RUD]� SU]HSá\ZyZ� 2EU\� Z� F\NOX�
URF]Q\P�MHVW�Z\UyZQDQ\��3U]HMĞFLH�RG�VWDQyZ� L�SU]HSá\ZyZ�Z\VRNLFK�GR�QLVNLFK�
QDVWĊSXMH Z áDJRGQ\� VSRVyE� Z� ]ZLą]NX� ]� UHWHQF\MQą� IXQNFMą� MH]LRU� ]EąV]\ĔVNLFK�
OHĪąF\FK�SRZ\ĪHM�SRVWHUXQNX�=EąV]\Ĕ��3U]\F]\QLD�VLĊ�GR�WHJR�UyZQLHĪ�Z\VWĊSRZDQLH
SRZLHU]FKQL VDQGURZ\FK�Z�GRU]HF]X�2EU\�RUD]�]QDF]QD�]GROQRĞü�UHWHQF\MQD�MHM�GROL�
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Q\��&KRLĔVNL��%RUNRZVNL��������&\NOH�ĞUHGQLFK�PLHVLĊF]Q\FK�SU]HSá\ZyZ�FKDUDNWH�
U\]XMą�VLĊ�XPLDUNRZDQą�]PLHQQRĞFLą��5yĪQLFH�SRPLĊG]\�QDMQLĪV]\PL D QDMZ\ĪV]\PL�
ĞUHGQLPL� PLHVLĊF]Q\FK� SU]HSá\ZDPL� Z� ODWDFK� ����±����� Z\QLRVá\� RN�� �� P� [ V±�
Z RNUHVLH�ZLRVHQQ\P�RUD]�RN����P� [ V±��ODWHP��'XĪR�Z\ĪV]H�ZDUWRĞFL�SU]\MPXMą�]D�WR�
ZDUWRĞFL�VNUDMQH��::4�Z\QRVL������P� [ V±���QDWRPLDVW�QDMQLĪV]\�SU]HSá\Z�MHVW�EOLVNL�
]HUX��114� ������P�[�V±���

-H]LRUR�=EąV]\ĔVNLH�MHVW�RVWDWQLP�]�FLąJX����W]Z��MH]LRU�]EąV]\ĔVNLFK��SU]H]�NWyUH�
SU]HSá\ZD� U]HND� 2EUD�� =OHZQLD� EH]SRĞUHGQLD� MH]LRUD� Z\QRVL� ������ NP� �$WODV «�
����� L�REHMPXMH�SUDZLH�Z�FDáRĞFL�REV]DU�SRáRĪRQ\�QD�]DFKyG�RG�]ELRUQLND��:RNyá�
MH]LRUD�SU]HELHJD�G]LDá�ZRGQ\�,9�U]ĊGX�RUD]�IUDJPHQWDU\F]QLH�G]LDá�ZRGQ\�,,±U]ĊGX��
-H]LRUR� =EąV]\ĔVNLH� MHVW� Z\GáXĪRQH� SRáXGQLNRZR� ± Z� OLQLL� SyáQRF±SRáXGQLH� MHJR�
GáXJRĞü�Z\QRVL�SRQDG���NP��:HGáXJ�%��.U\JRZVNLHJR������� MHVW�WR�MH]LRUR�U\QQR�
ZH�� SRZVWDáH� MDNR� SR]RVWDáRĞü� ĪáRELHQLD� NRU\WD� SU]H]� U]HNL� SRGORGRZFRZH�� 6DPD�
U\QQD� JODFMDOQD� -H]LRUD� =EąV]\ĔVNLHJR� XNV]WDáWRZDáD� VLĊ� SRGF]DV� DEODFML� OąGRORGX�
VNDQG\QDZVNLHJR� ]ORGRZDFHQLD� SyáQRFQRSROVNLHJR� �0á\QDUF]\N��1RZDF]\N� ������
'XĪH� UR]PLDU\� ]ELRUQLND RUD]� MHJR� NV]WDáW� VSU]\MDMą� SRZVWDZDQLX� IDO R ]QDF]Q\FK�
SDUDPHWUDFK��0DNV\PDOQH�ĞUHGQLH�GáXJRĞFL�UR]ELHJX�IDO�QRWRZDQH�Vą ] NLHUXQNX�11(�
LZ\QRV]ą� ����� NP� RUD]� ]� NLHUXQNX� 1� ± ����� NP�� QDWRPLDVW� PLQLPDOQH� ����� NP�
] ]DFKRGX� L� �����NP�]�NLHUXQNX�:1:��6NRZURQ ������ 3RZ\ĪHM� -H]LRUD�=EąV]\Ĕ�
VNLHJR�]QDMGXMH�VLĊ�PQLHMV]H�-H]LRUR�1RZRZLHMVNLH��NWyUHJR�ZRG\�EH]SRĞUHGQLR�]DVL�
ODMą� -H]LRUR�=EąV]\ĔVNLH��:� ODWDFK�����;,;�Z��SU]\�Z\Sá\ZLH�2EU\�]�-H]LRUD�=Eą�
V]\ĔVNLHJR�]EXGRZDQR� MD]�NR]áRZ\��NWyU\�SRGSLĊWU]D� ]ELRUQLN R RN� ����P�� -H]LRUR�
=EąV]\ĔVNLH� ]QDMGXMH� VLĊ� Z� JUDQLFDFK� REV]DUX� FKURQLRQHJR� NUDMREUD]X� Ä3RMH]LHU]H�
6áDZVNLH�� 3UDGROLQD�2EU\� L�5\QQD�=EąV]\ĔVND�� �REV]DU�XWZRU]RQ\�PRFą� UR]SRU]ą�
G]HQLD�ZRMHZRG\�]LHORQRJyUVNLHJR�]����OLSFD������U���
ʹǤ ���������������������

&HOHP� EDGDĔ� MHVW� SR]QDQLH� IXQNFMRQRZDQLD� V\VWHPX� U]HF]QR�MH]LRUQHJR�
2EU\�RUD]�-H]LRUD�=EąV]\ĔVNLHJR�Z�NRQWHNĞFLH�PRĪOLZRĞFL�SU]\ZUyFHQLD�DWUDN�
F\MQRĞFL�WXU\VW\F]QR�UHNUHDF\MQHM�ZyG�SRZLHU]FKQLRZ\FK��SRSU]H]�VFKDUDNWHU\�
]RZDQLH�Z\EUDQ\FK�HOHPHQWyZ�RELHJX�PDWHULL�REHMPXMąF\FK�

± QDWĊĪHQLH� SU]HSá\ZX� ZRG\� ZSá\ZDMąFHM� ]� -H]LRUD� 1RZRZLHMVNLHJR� GR�
=EąV]\ĔVNLHJR�L�Z\Sá\ZDMąFHM�]�-H]LRUD�=EąV]\ĔVNLHJR�U]HNą�2EUą�

± WUDQVSRUW�VXEVWDQFML�UR]SXV]F]RQ\FK�RUD]�]DZLHV]RQ\FK�SU]H]�-H]LRUR�=EąV]\ĔVNLH�



=� 0á\QDUF]\N� *� %RUNRZVNL� /LPQRWXU\VW\ND�Z�3ROVFH�=DFKRGQLHM« ��
%DGDQLD WHUHQRZH�SU]HSURZDG]RQH�]RVWDá\�Z�RNUHVLH�RG�OLSFD������GR�VW\F]QLD�

�����U��Z�]OHZQL�-H]LRUD�=EąV]\ĔVNLHJR� 'OD�RNUHĞOHQLD�Z]DMHPQHJR�RGG]LDá\ZDQLD�
ZRG\�Sá\QąFHM�L�UXPRZLVND�QDMLVWRWQLHMV]H�]QDF]HQLH�PD�]QDMRPRĞü�SUĊGNRĞFL�Sá\�
QLĊFLD�ZRG\�Z�SU]HNURMX�NRU\WD��0á\QDUF]\N��������:�FHOX�RNUHĞOHQLD�LORĞFL�PDWHULL�
VWDáHM�L�ZRG\�SU]HSá\ZDMąFHM�SU]H]� MH]LRUR�Z\]QDF]RQR�GZD�SU]HNURMH�SRPLDURZH��
QD�SRáXGQLRZ\P�NUDĔFX�MH]LRUD�QD�ZSá\ZLH�ZRG\�]�Z\ĪHM�SRáRĪRQHJR�-H]LRUD�1R�
ZRZLHMVNLHJR�RUD]�SU]\�ZVFKRGQLP�EU]HJX�QD�Z\Sá\ZLH�ZRG\�]�-H]LRUD�=EąV]\Ĕ�
VNLHJR��SU]HG�MD]HP�SRGSLĊWU]DMąF\P�DNZHQ��3RPLDU\�Z\NRQ\ZDQH�E\á\�SXQNWRZR�
Z�SU]HNURMDFK�SRSU]HF]Q\FK��FR�����P�JáĊERNRĞFL�PLHU]ąF�RG�GQD��Z PLHVLĊF]Q\FK�
RGVWĊSDFK�F]DVX��àąF]QLH�SREUDQR�SU]\�SRPRF\�EDWRPHWUX�EXWHONRZHJR������SUyE�
NL�ZRG\�GR�DQDOL]��:�F]DVLH ZH]EUDĔ�ZLRVHQQ\FK�EDGDQLD� WHUHQRZH�Z\NRQ\ZDQH�
E\á\�NLOND�UD]\�Z�PLHVLąFX��U\V����

5\VXQHN ��� /RNDOL]DFMD� SU]HNURMyZ� SRPLDURZ\FK� L� SXQNWyZ� SRERUX� SUyEHN� ZRG\� QD�
-H]LRU]H�=EąV]\ĔVNLP
ħUyGáR��RSUDFRZDQLH�ZáDVQH�



�� (XURSD�5HJLRQXP�;;,,, ������
3RGF]DV� RSUDFRZ\ZDQLD� Z\QLNyZ� GOD� SUyEHN� ZRG\� DQDOL]RZDQ\FK� SRG�

Z]JOĊGHP�ZDJRZHM�]DZDUWRĞFL�]DZLHVLQ\�REOLF]RQR�ZDUWRĞü�PLQHUDOL]DFML�RJyO�
QHM��1D�SRGVWDZLH�SRPLDUyZ�SUĊGNRĞFL�SU]HSá\ZX�ZRG\�Z�SU]HNURMDFK�SRPLD�
URZ\FK� REOLF]RQR�� SU]\� ]DVWRVRZDQLX�PRGHOX� ZLHORZ\PLDURZHM� IXQNFML� VSOLQH�
�0á\QDUF]\N�� 5HQ�.XUF� ������ REMĊWRĞFL� ZRG\� ZSá\ZDMąFHM� L Z\Sá\ZDMąFHM�
] MH]LRUD� RUD]� WHPSR� Z\PLDQ\� ZRG\� Z� ]ELRUQLNX�� 1D� SRGVWDZLH� X]\VNDQ\FK�
ZDUWRĞFL�ZDJRZ\FK� VXEVWDQFML� ]DZLHV]RQHM�Z� SUyENDFK�ZRG\� REOLF]RQR� WUDQV�
SRUW�]DZLHVLQ\�Z�VWUHILH�ZSá\ZX�L�Z\Sá\ZX�ZRG\�]�MH]LRUD��D�G]LĊNL�]QDMRPRĞFL�
ZDUWRĞFL� ZDJRZ\FK� VXEVWDQFML� UR]SXV]F]RQHM� Z� SUyENDFK� ZRG\� REOLF]RQR�
WUDQVSRUW�W\FK�VXEVWDQFML�Z�VWUHILH�ZSá\ZX�L�Z\Sá\ZX�ZRG\�]�MH]LRUD�
͵Ǥ �����������Ñ

͵ǤͳǤ ������������
:�RNUHVLH� EDGDZF]\P� PDNV\PDOQH� SU]HSá\Z\� Z\VWąSLá\� Z� F]DVLH� ZH]EUDĔ�

ZLRVHQQ\FK��SU]\�F]\P�Z�ID]LH�Z]URVWX�ZLĊNV]\�SU]HSá\Z�Z\VWĊSRZDá�QD�ZSá\ZLH�
ZRG\�GR�-H]LRUD�=EąV]\ĔVNLHJR��D�Z�ID]LH�RSDGDQLD�QD�Z\Sá\ZLH��U\V����� 6SRZR�
GRZDQH� E\áR� WR� GXĪą� ]GROQRĞFLą� UHWHQF\MQą� ]ELRUQLND�� NWyUHJR� SRMHPQRĞü� MHVW�
UHJXORZDQD�QD� MD]LH�NR]áRZ\P�]ORNDOL]RZDQ\P�SU]\�Z\Sá\ZLH�2EU\ ] MH]LRUD��
1DMZLĊNV]H�SU]HSá\Z\��GRFKRG]ąFH�GR���P� [ V±� QD�ZSá\ZLH�L�SRQDG�� P� [ V±� QD�
Z\Sá\ZLH��RGQRWRZDQR�Z�URNX�������QDWRPLDVW�Z�RNUHVDFK�OHWQLFK�XWU]\P\ZDá\�
VLĊ� VWDQ\� QLĪyZNRZH�� FKDUDNWHU\]XMąFH� VLĊ� F]DVHP� ZDUWRĞFLDPL� SUĊGNRĞFL� SU]H�
Sá\ZX�QLHPLHU]DOQ\PL�Pá\QNLHP�K\GURPHWU\F]Q\P��9 � ��FP [ V±��� &]ĊVWR�Z\VWĊ�
SXMąFH� �ZLDWU\�SyáQRFQH� L�SyáQRFQR�]DFKRGQLH��SU]\�GXĪ\P�VWRSQLX�RGVáRQLĊFLD�
MH]LRUD�� SRZRGXMą� SRGF]DV� QLHZLHONLFK� SU]HSá\ZyZ� SRZVWDZDQLH� FRIHN�� 7DNL�
VWDQ� Z� F]DVLH� EDGDĔ� Z\VWąSLá� GZXNURWQLH�� JG\� ZRGD� ]� -H]LRUD� =EąV]\ĔVNLHJR�
ZSá\ZDáD�GR�Z\ĪHM�SRáRĪRQHJR�-H]LRUD�1RZRZLHMVNLHJR��VLHUSLHĔ����� L OLSLHF�
�������SRZRGXMąF�NUyWNRWUZDá\��GZXVWURQQ\�RGSá\Z�ZRG\�]�MH]LRUD��SU]\�EUDNX�
ZLĊNV]HJR�]DVLODQLD�]�LQQ\FK�ĨUyGHá�

2�ZLHONRĞFL�SR]LRPHM�Z\PLDQ\�ZRG\�Z�MH]LRU]H�GHF\GXMH�GRSá\Z�L�RGSá\Z�
MH]LRUQ\� �SRZLHU]FKQLRZ\� L� SRG]LHPQ\��� 3RQLHZDĪ�Z�3ROVFH� SU]HZDĪDMą� MH]LRUD�
W\SX� SU]HSá\ZRZHJR�� Z� NWyU\FK� SU]\SDGNX� ]GHF\GRZDQLH� GRPLQXMH� SR]LRPD�
Z\PLDQD�ZRG\��Z\QRV]ąFD�SRQDG�����VXP\�ELODQVRZHM��D�Z�VNUDMQ\FK�SU]\SDG�
NDFK�QDZHW������&KRLĔVNL������� GR�REOLF]HQLD�WHPSD�Z\PLDQ\�ZRG\�Z�-H]LRU]H�
=EąV]\ĔVNLP� SRVáXĪRQR� VLĊ� GDQ\PL� ]� ZLHONRĞFL� RGSá\ZX� ZRG\� ]PLHU]RQHJR
Z SU]HNURMX�SRPLDURZ\P�Z�RNUHVLH�EDGDZF]\P��QD�SRGVWDZLH�NWyU\FK REOLF]RQR



=� 0á\QDUF]\N� *� %RUNRZVNL� /LPQRWXU\VW\ND�Z�3ROVFH�=DFKRGQLHM« ��
URF]Q\�RGSá\Z�ZRG\�RUD]�REOLF]RQą�QD�SRGVWDZLH�SRPLDUyZ�EDW\PHWU\F]Q\FK�REMĊ�
WRĞü MH]LRUD��:�SU]\SDGNX�-H]LRUD�=EąV]\ĔVNLHJR�ZVSyáF]\QQLN�LQWHQV\ZQRĞFL�Z\�
PLDQ\�SR]LRPHM�DOID� �������FR�R]QDF]D��ĪH�WHRUHW\F]QLH�ZRGD�Z�]ELRUQLNX�Z\PLH�
QLD�VLĊ�����NURWQLH�Z�FLąJX�URNX��1DOHĪ\�MHGQDN�Z]Ląü�SRG�XZDJĊ��LĪ�U]HND�2EUD�QLH�
SU]HSá\ZD�SU]H]� MH]LRUR�Z]GáXĪ� MHJR�QDMGáXĪV]HM�RVL��OHF]�Z\Sá\ZD�QD�ZVFKRGQLP�
EU]HJX� Z� SRáRZLH� GáXJRĞFL� DNZHQX�� :� ]ZLą]NX� ]� SRZ\ĪV]\P�� SyáQRFQD� F]ĊĞü�
]ELRUQLND�FKDUDNWHU\]XMH�VLĊ�QLHZLHONLP�SU]HSá\ZHP� D Z\PLDQD�ZyG�RGE\ZD�VLĊ�
WDP�]GHF\GRZDQLH�ZROQLHM��ZDUXQNXMąF�SU]HELHJ�VHG\PHQWDFML��&]ĊĞü�SU]HSá\ZRZD�
MH]LRUD�Z�F]DVLH�PDNV\PDOQ\FK�SU]HSá\ZyZ�QDELHUD�FKDUDNWHUX�U]HF]QHJR��FR�XZD�
UXQNRZDQH� MHVW� PRUIRPHWULą� ]ELRUQLND��5R]NáDG� Z\PLDQ\�ZyG�Z� FLąJX� URNX� MHVW�
EDUG]R�]UyĪQLFRZDQ\�± EOLVNR�SRáRZD�REMĊWRĞFL�ZyG�MH]LRUD�Z\PLHQLD�VLĊ�Z�FLąJX�
MHGQHJR�PLHVLąFD��Z�NWyU\P�Z\VWĊSXMą�VWDQ\�Z\ĪyZNRZH��QDWRPLDVW�Z�PLHVLąFDFK�
OHWQLFK� WHPSR�Z\PLDQ\� MHVW� ]QLNRPH��%LODQV�SU]HSá\ZX�ZRG\� SU]H]� -H]LRUR�=Eą�
V]\ĔVNLH� Z� URNX� K\GURORJLF]Q\P� ����� NV]WDáWRZDá� VLĊ� QDVWĊSXMąFR�� GR� ]ELRUQLND�
GRSá\QĊáR��� ��� ����P� ZRG\�]�Z\ĪHM�SRáRĪRQHJR�-H]LRUD�1RZRZLHMVNLHJR��QD�
WRPLDVW� Z\Sá\QĊáR� U]HNą� 2EUą� ��� ��� ���� P��� GDMąF� XMHPQą� UyĪQLFĊ� ELODQVRZą�
ZZLHONRĞFL���� ����P���SRPLPR�GXĪHJR�SDURZDQLD�]�SRZLHU]FKQL�DNZHQX��5yĪQL�
FD�WD�ĞZLDGF]\ü�PRĪH R�ZLHONRĞFL�GRSá\ZX�SRG]LHPQHJR��D�WDNĪH�R�GXĪ\FK�ZDUWR�
ĞFLDFK�RSDGX�DWPRVIHU\F]QHJR��NWyU\�Z�W\P�ELODQVLH�QLH�E\á�EUDQ\�SRG�XZDJĊ�

± SU]HSá\Z�ZRG\�ZSá\ZDMąFHM�GR�-H]LRUD�=EąV]\ĔVNLHJR�]�-H]LRUD�1RZRZLHMVNLHJR
± SU]HSá\Z�ZRG\�QD�Z\Sá\ZLH�U]HNL�2EU\�]�-H]LRUD�=EąV]\ĔVNLHJR

5\VXQHN� ��� =PLHQQRĞü� SU]HSá\ZX� ZRG\� QD� ZSá\ZLH� L� Z\Sá\ZLH� ZRG\� ]� -H]LRUD�
=EąV]\ĔVNLHJR�Z�RNUHVLH�RG�OLSFD������GR�VLHUSQLD������URNX
ħUyGáR��REOLF]HQLD�ZáDVQH�



�� (XURSD�5HJLRQXP�;;,,, ������
-H]LRUD� SU]HSá\ZRZH� MDNR� QDWXUDOQH� ]ELRUQLNL� UHWHQF\MQH� SRVLDGDMą� ]GRO�

QRĞü� GR� Z\UyZQ\ZDQLD� RGSá\ZX� U]HF]QHJR� SU]H]� UHWHQFMRQRZDQLH� ZRG\
Z RNUHVDFK� MHM� QDGPLDUX� L� RGGDZDQLX� Z� RNUHVDFK� GHILF\WX� �%DMNLHZLF]�
*UDERZVND �������:� SU]\SDGNX� -H]LRUD� =EąV]\ĔVNLHJR� ]GROQRĞü� Z\UyZQDQLD�
RGSá\ZX�U]HF]QHJR�Z\QRVL��������D�ZLĊF�VWRVXQNRZR�QLHZLHOH��MHĞOL�ZHĨPLH�VLĊ�
SRG�XZDJĊ�REMĊWRĞü�DNZHQX��7U]HED�MHGQDN�SDPLĊWDü��ĪH�MH]LRUR�WR�MHVW�V]yVW\P��
RVWDWQLP�]ELRUQLNLHP�Z�FLąJX� W]Z�� MH]LRU�]EąV]\ĔVNLFK��D� MDN�SRGDMH�(��%DMNLH�
ZLF]�*UDERZVND���������]GROQRĞü�Z\UyZQDZF]D�MH]LRUD�SU]HSá\ZRZHJR�]DOHĪ\�
RG� MHJR� SRáRĪHQLD� QD� WUDVLH� ELHJX� U]HNL�� D� ]ELRUQLN� EĊGąF\� RVWDWQLP� RJQLZHP
Z ]HVSROH� MH]LRU� SU]HSá\ZRZ\FK� QDMF]ĊĞFLHM� SU]HSXV]F]D� IDOH� ZH]EUDQLRZH
Z SRVWDFL�QLH]PLHQLRQHM��)DNW��ĪH�SU]\�Z\Sá\ZLH�2EU\�]�MH]LRUD�]QDMGXMH�VLĊ�MD]�
NR]áRZ\� QLH�ZSá\ZD�]QDF]ąFR�QD�]GROQRĞü�UHWHQF\MQą�]ELRUQLND��SRQLHZDĪ��MDN�
Z\QLND� ]� LQIRUPDFML� ]� 3DĔVWZRZHJR� *RVSRGDUVWZD� 5\EDFNLHJR� Z� =EąV]\QLX��
NWyUH�REVáXJXMH�MD]��UHJXODFMH�Z\VRNRĞFL�SR]LRPX�ZRG\�Z�MH]LRU]H�GRNRQ\ZDQH�
Vą� EDUG]R� U]DGNR� L� Z� QLHZLHONLP� VWRSQLX� RGG]LDáXMą� QD� SU]HSá\Z� ZRG\� SU]H]�
MH]LRUR�

͵ǤʹǤ �����������������Ï����������������
1DMZLĊNV]D� F]ĊĞü�PDWHULL� RUJDQLF]QHM�Z\VWĊSXMH� Z�ZRGDFK� ĞUyGOąGRZ\FK�

Z�SRVWDFL�UR]SXV]F]RQHM��/DPSHUW��6RPPHU �������,ORĞü�VXEVWDQFML�UR]SXV]F]R�
Q\FK�]ZLĊNV]D�VLĊ�ZUD]�]H�Z]URVWHP�WURILL�MH]LRUD��-DNR�ZVWĊSQ\�ZVNDĨQLN�PLQH�
UDOL]DFML�L�]DQLHF]\V]F]HQLD�ZRG\�F]ĊVWR�VWRVRZDQH� MHVW�R]QDF]HQLH�SU]HZRGQR�
ĞFL�HOHNWUROLW\F]QHM��NWyUD�]DOHĪ\�RG�]DZDUWRĞFL�Z�ZRG]LH�UR]SXV]F]RQ\FK�MRQyZ�
RUD]� WHPSHUDWXU\� �U\V�� ��� �&KHáPLFNL� ������� 2GQRWRZDQH� SRGF]DV� SRPLDUyZ�
WHUHQRZ\FK� ZDUWRĞFL� SU]HZRGQRĞFL� HOHNWUR�OLW\F]QHM� ZRG\� Z\QRVLá\� SRZ\ĪHM�
���� �6 [ FP±� SU]H]� ZLĊNV]ą� F]ĊĞü� RNUHVX� EDGDZF]HJR�� RVLąJDMąF� PDNVLPXP�
Z VLHUSQLX�������NLHG\�WR�SU]HZRGQRĞü�ZRG\�Z\QLRVáD�SRQDG����� �6 [ FP±� QD�
ZSá\ZLH�ZRG\�GR�MH]LRUD��MHGQDN�E\áD�WR�ZDUWRĞü�QLH�QRWRZDQD�ZLĊFHM�L�]ZLą]D�
QD� SUDZGRSRGREQLH� ]� GRSá\ZHP� ĞFLHNyZ� NRPXQDOQ\FK� GR� DNZHQX��1DMQLĪV]H�
ZDUWRĞFL�SU]HZRGQRĞFL�Z\VWĊSRZDá\�Z RNUHVLH�OHWQLP�����±�����6 [ FP±����SU]\�
EDUG]R� QLVNLP� SU]HSá\ZLH� ZRG\��:LHONRĞü� SU]HZRGQRĞFL� HOHNWUROLW\F]QHM� ZáD�
ĞFLZHM� WR� SDUDPHWU� FKDUDNWHU\]XMąF\� ]DZDUWRĞü� UR]SXV]F]RQ\FK� Z�ZRG]LH� VROL�
�'RMOLGR��������1D�SRGVWDZLH�ZDUWRĞFL�SU]HZRGQRĞFL�Z�SUyENDFK�ZRG\�RUD]�LFK�
WHPSHUDWXU\��REOLF]RQR�PLQHUDOL]DFMĊ� RJyOQą�SRV]F]HJyOQ\FK�SUyEHN�ZRG\� VWR�
VXMąF�IRUPXáĊ�'RURFKRZVNLHJR��3DOXFK�������
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5\VXQHN ��� =DOHĪQRĞü� SRPLĊG]\� SU]HZRGQRĞFLą� HOHNWUROLW\F]Qą� ZRG\� D� PLQHUDOL]DFMą�
RJyOQą� �QD� SRGVWDZLH� SRPLDUyZ� Z\NRQDQ\FK� Z� VLHUSQLX� ����� U�� Z� -H]LRU]H
=EąV]\ĔVNLP�
ħUyGáR��REOLF]HQLD�ZáDVQH�

.RQFHQWUDFMD�PDWHULDáX�UR]SXV]F]RQHJR�Z�RNUHVLH�EDGDZF]\P�ZDKDáD�VLĊ�RG�
���� GR� �����PJ [ GP±��QD�ZSá\ZLH� L� ���� GR� ����PJ [ GP±��QD�Z\Sá\ZLH� ZRG\�
] MH]LRUD��SU]\�F]\P�QDMQLĪV]H�ZDUWRĞFL�RGQRWRZDQR�Z�RNUHVLH�ZLRVHQQR�OHWQLP��SR�
XVWąSLHQLX� VWDQyZ� Z\ĪyZNRZ\FK� ]ZLą]DQ\FK� ]H� ĞQLHĪQR�GHV]F]RZ\P� UHĪLPHP�
U]HNL�2EU\��2EQLĪDQLH�]DZDUWRĞFL�MRQyZ�Z�ZRG]LH�]ZLą]DQH� MHVW�]�SRERUHP�VNáDG�
QLNyZ�RGĪ\ZF]\FK�SU]H]�ILWRSODQNWRQ�GR�SURGXNFML�SLHUZRWQHM��D�WDNĪH�SU]H]�VLQLFH�
L� RNU]HPNL�� NWyU\FK�PDVRZ\� UR]ZyM�SRZRGXMH�SRZVWDZDQLH� ]DNZLWyZ�Z�ZRG]LH��
1DOHĪ\�]ZUyFLü�XZDJĊ�QD�SRGREQą�NRQFHQWUDFMĊ�PDWHULDáX�UR]SXV]F]RQHJR�Z�REX�
SURILODFK�EDGDZF]\FK��ZSá\Z�L�Z\Sá\Z���ZVND]XMąFą�QD�UyZQRPLHUQLH�]DFKRG]ąFH�
SURFHV\� Z]ERJDFDQLD�� F]\� WHĪ� ]XEDĪDQLD� ZRG\� Z� VXEVWDQFMH� PLQHUDOQH� Z� FDá\P�
]ELRUQLNX� ZRGQ\P� �U\V�� ����:\MąWHN� VWDQRZL� RNUHV� ZLRVHQQR�]LPRZ\�� Z NWyU\P�
ZRG\�ZSá\ZDMąFH�GR�MH]LRUD�]DZLHUDMą�R�RN������ZLĊFHM�PDWHULDáX�UR]SXV]F]RQHJR�
RG�ZyG�Z\Sá\ZDMąF\FK�U]HNą�2EUą��FR�ĞZLDGF]\�R�SU]HFKZ\W\ZDQLX�W\FK�VXEVWDQ�
FML�SU]H]�]ELRUQLN�



�� (XURSD�5HJLRQXP�;;,,, ������

± NRQFHQWUDFMD�VXE��UR]S��QD�ZSá\ZLH�ZRG\�GR�-��=EąV]\ĔVNLHJR�]�-��1RZRZLHMVNLHJR
± NRQFHQWUDFMD�VXE��UR]S��QD�Z\Sá\ZLH�U]��2EU\�]�-��=EąV]\ĔVNLHJR

5\VXQHN�����=PLHQQRĞü�NRQFHQWUDFML�PDWHULDáX�UR]SXV]F]RQHJR�QD�ZSá\ZLH�L�Z\Sá\ZLH�
ZRG\�]�-H]LRUD�=EąV]\ĔVNLHJR�Z�RNUHVLH�RG�OLVWRSDGD������GR�VLHUSQLD������URNX
ħUyGáR��REOLF]HQLD�ZáDVQH�

=QDMąF� LORĞü� ZRG\� GRSá\ZDMąFHM� L� Z\Sá\ZDMąFHM� ]� V\VWHPX� MH]LRUQHJR��
PRĪQD� REOLF]\ü� áDGXQHN� VXEVWDQFML� UR]SXV]F]RQ\FK� ]DVLODMąF\FK� MH]LRUR� RUD]�
SRUyZQDü� JR� ]� LORĞFLą� PDWHULL� UR]SXV]F]RQHM� Z\Sá\ZDMąFHM� ]� MH]LRUD� �U\V�� ���
D WDNĪH� RV]DFRZDü� URF]QH� ZLHONRĞFL� WUDQVSRUWX� W\FK� VXEVWDQFML�� 1DWRPLDVW� GR�
NáDGQLHMV]\FK� LQIRUPDFML� R� NV]WDáFLH� ]DOHĪQRĞFL� SRPLĊG]\� áDGXQNLHP� D� SU]H�
Sá\ZHP� SU]HGVWDZLD� ]MDZLVNR� KLVWHUH]\�� Z\ZRáDQH� UyĪQą� LORĞFLą� VXEVWDQFML�
REHFQ\FK� Z�ZRG]LH� SRGF]DV� SRGQRV]HQLD� L� RSDGDQLD� VWDQyZ� ZRG\� �)URHKOLFK�
�������0QLHMV]H� áDGXQNL� PDWHULL� UR]SXV]F]RQHM�� Z\VWĊSXMąFH� ZLRVQą� ����� U���
Z SRUyZQDQLX�]�DQDORJLF]Q\P�RNUHVHP�Z\ĪyZNRZ\P�URNX�������VSRZRGRZD�
QH� Vą� Z\VWąSLHQLHP� FDáNRZLWHJR� ]ORG]HQLD� MH]LRUD� Z� PLHVLąFDFK� VW\F]HĔ±
NZLHFLHĔ������SRGF]DV�Z\MąWNRZR�PURĨQHM�]LP\��RJUDQLF]HQLHP�QDWĊĪHQLD�SUR�
FHVyZ�GHQXGDFML�FKHPLF]QHM�RUD]�PQLHMV]\PL�SU]HSá\ZDPL�ZRG\�
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5\VXQHN ��� :\NUHV\� ]DOHĪQRĞFL� SRPLĊG]\� áDGXQNLHP� VXEVWDQFML� UR]SXV]F]RQ\FK
D SU]HSá\ZHP�ZRG\��]�OLQLDPL�WUHQGX��QD�ZSá\ZLH�ZRG\�]�-H]LRUD�1RZRZLHMVNLHJR GR�
=EąV]\ĔVNLHJR�L�QD�Z\Sá\ZLH�2EU\
ħUyGáR��REOLF]HQLD�ZáDVQH�

:� RNUHVLH� ]LPRZR�ZLRVHQQ\P� áDGXQNL� PDWHULL� UR]SXV]F]RQHM� RVLąJDMą�
Z\ĪV]H�ZDUWRĞFL�RG�PLHVLĊF\�OHWQLFK��=ZLą]DQH�MHVW�WR�SUDZGRSRGREQLH�] LQWHQ�
V\ZQ\P�Z\P\ZDQLHP�PLQHUDáyZ�]H�]OHZQL�RUD]�SU]HGH�ZV]\VWNLP�]H�]QDF]QLH�
ZLĊNV]\PL� SU]HSá\ZDPL�� MDNLH� Z\VWĊSXMą� Z� W\P� F]DVLH�� 5R]SDWUXMąF� Z� F\NOX�
URF]Q\P�ZDUWRĞFL�NRQFHQWUDFML�PDWHULDáX�UR]SXV]F]RQHJR�ZLGDü��LĪ�]EOLĪDMąF�VLĊ�
GR�PDNV\PDOQ\FK�SU]HSá\ZyZ�NRQFHQWUDFMD�PDOHMH��U\V���$±'���D�LORĞü�VXEVWDQFML
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�� (XURSD�5HJLRQXP�;;,,, ������
UR]SXV]F]RQ\FK�VXNFHV\ZQLH�]PQLHMV]D�VLĊ��DĪ�GR�RVLąJQLĊFLD�RN������PJ [ GP±��

SRGF]DV� QDMQLĪV]\FK� SU]HSá\ZyZ�Z� RNUHVLH� OHWQLP�� 3RGF]DV�ZH]EUDĔ UR]WRSR�
Z\FK� SR� Z\VWąSLHQLX� ]ORG]HQLD� MH]LRUD�� ]PQLHMV]HQLH� NRQFHQWUDFML� PDWHULDáX�
UR]SXV]F]RQHJR� VSRZRGRZDQH� MHVW� SRFKRG]HQLHP� ZRG\� ]� WRSQLHMąFHJR� ORGX�
�)URHKOLFK� ������ RUD]� ĞQLHJX��:RGD� ]ZLą]DQD� Z� ORG]LH� PD� ERZLHP� ]QDF]QLH�
PQLHMV]ą� NRQFHQWUDFMĊ� VXEVWDQFML� UR]SXV]F]RQ\FK� RG�ZRG\� Sá\QąFHM��:LGDü� WR�
]ZáDV]F]D�QD�U\V���%�L��'��JG\Ī�]LPą������URNX�Z\VWąSLáR�FDáNRZLWH�]ORG]HQLH�
MH]LRU� ]EąV]\ĔVNLFK� L� F]ĊĞFLRZH� U]HNL�2EU\��3RQDGWR� ]DOHĪQRĞü�SRPLĊG]\�NRQ�
FHQWUDFMą�VXEVWDQFML� UR]SXV]F]RQ\FK�D�SU]HSá\ZHP�ZRG\�WZRU]\�Z\UDĨQH�SĊWOH�
KLVWHUH]\�� Z\ZRáDQH� UyĪQLFą� Z� LORĞFL� PDWHULDáX� UR]SXV]F]RQHJR� SRGF]DV� ZH]�
EUDĔ�L�RSDGDQLD�ZRG\��U\V������:�URNX������NRQFHQWUDFMD�QD�ZSá\ZLH�E\áD�QLH�
PDO� GZXNURWQLH� ZLĊNV]D� SRGF]DV�Z]UDVWDMąF\FK� SU]HSá\ZyZ�� QLĪ� SRGF]DV� RSD�
GDQLD�ZRG\��U\V���$���&���=DOHĪQRĞü� WD�ZLGRF]QD�E\áD�UyZQLHĪ�Z�URNX�QDVWĊS�
Q\P��MHGQDN�Z�PQLHMV]\FK�SURSRUFMDFK�

$�± ZSá\Z�Z�RNUHVLH�RG�OLSFD������GR�F]HUZFD�����������%�± ZSá\Z�R�NUHVLH�RG�OLSFD������GR�PDMD�����
&�± Z\Sá\Z�Z�RNUHVLH�RG�OLSFD������GR�F]HUZFD���������'�± Z\Sá\Z�R�NUHVLH�RG�OLSFD������GR�PDMD�����

5\VXQHN ���=DOHĪQRĞü�SRPLĊG]\�NRQFHQWUDFMą�VXEVWDQFML�UR]SXV]F]RQ\FK�D�SU]HSá\ZHP�
ZRG\� SU]H]� -H]LRUR� =EąV]\ĔVNLH� Z� ODWDFK� ����±����� QD� ZSá\ZLH� ZRG\� GR� MH]LRUD�] Z\ĪHM� SRáRĪRQHJR� -H]LRUD� 1RZRZLHMVNLHJR� �$�� %�� L� QD� Z\Sá\ZLH� 2EU\� ]� MH]LRUD�
�&� '���6WU]DáNL�QD�Z\NUHVLH�R]QDF]DMą�NLHUXQHN�SRZVWDZDQLD�NU]\ZHM
ħUyGáR��REOLF]HQLD�ZáDVQH�



=� 0á\QDUF]\N� *� %RUNRZVNL� /LPQRWXU\VW\ND�Z�3ROVFH�=DFKRGQLHM« ��
2EOLF]RQ\� URF]Q\� WUDQVSRUW�VXEVWDQFML� UR]SXV]F]RQ\FK�Z� URNX�K\GURORJLF]�

Q\P������QD�SRGVWDZLH�FRPLHVLĊF]Q\FK�SRPLDUyZ�NRQFHQWUDFML�PDWHULL�UR]SXV]�
F]RQHM� RUD]� SU]HSá\ZX�ZRG\�Z\QLyVá� ��������0J [ URN±� QD�ZSá\ZLH�ZRG\� GR�
-H]LRUD�=EąV]\ĔVNLHJR�RUD]���������0J [ URN±� QD�Z\Sá\ZLH�U]HNL�2EU\�]�MH]LRUD��
5yĪQLFD�SRPLĊG]\� W\PL�ZDUWRĞFLDPL�PRĪH�Z\QLNDü�]H�]XĪ\ZDQLD�VXEVWDQFML�PL�
QHUDOQ\FK�Z�SURFHVDFK�ELRFKHPLF]Q\FK�L�LFK�ZLą]DQLD�Z�PDWHULL�RUJDQLF]QHM��NWy�
UD� WUDQVSRUWRZDQD� MHVW� Z� IRUPLH� ]DZLHVLQ\� OXE� VHG\PHQWXMH� QD� GQR� ]ELRUQLND��
2EOLF]RQH�ZDUWRĞFL�VSá\ZX� MRQRZHJR�PRJą�Z\GDZDü�VLĊ�GXĪH�� MHGQDN�PLHV]F]ą�
VLĊ� Z� SU]HG]LDOH� WUDQVSRUWX� VXEVWDQFML� UR]SXV]F]RQ\FK� SRGDQ\FK� GOD� U]HNL� 2EU\�
Z SREOLĪX�PLHMVFRZRĞFL�ĝZ��:RMFLHFK�GOD�ODW�K\GURORJLF]Q\FK������L�������JG]LH�
Z\QLRVá\�RGSRZLHGQLR���� ����0J [ URN±� L��� ����0J [ URN±� �6áRZLN�������

͵Ǥ͵Ǥ �����������������Ï��������������
.ROHMQ\P� HOHPHQWHP� ELODQVX�PDWHULL� L� HQHUJLL� Z� V\VWHPLH� MH]LRUQ\P� MHVW�

NRQFHQWUDFMD� L� áDGXQHN�]DZLHVLQ� WUDQVSRUWRZDQ\FK�SU]H]�ZRGĊ��:�VNáDG�]DZLH�
VLQ�ZFKRG]ą�]LDUQD�NZDUFX��PLQHUDá\�LODVWH�RUD]�RNUHVRZR�VXEVWDQFMH�RUJDQLF]QH�
�)URHKOLFK��������$E\�SR]QDü�V\VWHP�SU]HSá\ZX�HQHUJLL� L�PDV\� NRQLHF]QD�MHVW�
]QDMRPRĞü�UR]NáDGX�F]DVRZHJR�L�SU]HVWU]HQQHJR�WUDQVSRUWX�PDWHULDáX�]DZLHV]R�
QHJR��1D�SRGVWDZLH�X]\VNDQ\FK�ZDUWRĞFL�ZDJRZ\FK ]DZLHVLQ�Z�SUyENDFK�ZRG\�
SREUDQ\FK� Z� SU]HNURMDFK� EDGDZF]\FK� REOLF]RQR�� SU]\� ]DVWRVRZDQLX� PRGHOX�
ZLHORZ\PLDURZHM�IXQNFML�VSOLQH �0á\QDUF]\N��5HQ�.XUF�������WUDQVSRUW�]DZLH�
VLQ\�Z� VWUHILH�ZSá\ZX� L�Z\Sá\ZX�ZRG\ ] -H]LRUD�=EąV]\ĔVNLHJR�Z� GZXOHWQLP�
RNUHVLH� EDGDZF]\P�� SU]\� F]\P� PDWHULDá� QLH� E\á� DQDOL]RZDQ\� MDNRĞFLRZR� SRG�
Z]JOĊGHP�URG]DMX�L�IUDNFML�XQRV]RQ\FK�VXEVWDQFML��D�MHG\QLH�LORĞFLRZR�

1DMZ\ĪV]H� NRQFHQWUDFMH� PDWHULDáX� ]DZLHV]RQHJR� Z\VWĊSXMą� Z� -H]LRU]H�
=EąV]\ĔVNLP�Z�RNUHVLH� OHWQLP� �PDNV�����PJ [�GP±��� �U\V�� ����=ZLą]DQH� MHVW� WR�
Z GXĪHM� PLHU]H� ]� Z\VWĊSRZDQLHP� PDVRZ\FK� ]DNZLWyZ� VLQLFRZR�
RNU]HPNRZ\FK� Z� ZRGDFK� ZV]\VWNLFK� V]HĞFLX� W]Z�� MH]LRU� ]EąV]\ĔVNLFK� RUD]�
Z U]HFH� 2EU]H�� 3yĨQRMHVLHQQH� L� ]LPRZH� RFKáRG]HQLH� ZRG\� SRZRGXMH� REX�
PLHUDQLH� JORQyZ� L� PLQHUDOL]DFMĊ� RUD]� VHG\PHQWDFMĊ� PDWHULL� RUJDQLF]QHM
Z ]ELRUQLNX�� FR� VNXWNXMH� Z\VWĊSRZDQLHP� QDMQLĪV]\FK� NRQFHQWUDFML� VXEVWDQFML�
]DZLHV]RQ\FK��RN����PJ [�GP±����



�� (XURSD�5HJLRQXP�;;,,, ������

± NRQFHQWUDFMD�]DZLHVLQ\�QD�ZSá\ZLH�ZRG\�GR�-��=EąV]\ĔVNLHJR�]�-��1RZRZLHMVNLHJR± NRQFHQWUDFMD�]DZLHVLQ\�QD�Z\Sá\ZLH�2EU\�]�-��=EąV]\ĔVNLHJR�
5\VXQHN ���=PLHQQRĞü�NRQFHQWUDFML�PDWHULDáX�]DZLHV]RQHJR�QD�ZSá\ZLH�ZRG\ GR�-H]LR�
UD� =EąV]\ĔVNLHJR� ]� Z\ĪHM� SRáRĪRQHJR� -H]LRUD� 1RZRZLHMVNLHJR� L� QD� Z\Sá\ZLH� 2EU\�
] MH]LRUD�Z�RNUHVLH�RG�OLSFD������GR�VLHUSQLD������URNX
ħUyGáR��REOLF]HQLD�ZáDVQH�

:LRVQą� ZUD]�]H Z]URVWHP�REMĊWRĞFL�SU]HSá\ZX� LORĞü�PDWHULDáX�VXVSHQV\M�
QHJR� UyZQLHĪ� ]ZLĊNV]D� VLĊ�� :� SRF]ąWNRZHM� ID]LH� ZH]EUDĔ� QDVWĊSXMH� V]\ENL�
Z]URVW� NRQFHQWUDFML� ]DZLHVLQ\�� NWyU\� RGSRZLDGD� RNUHVRZL� WUZDQLD� RSDGX��
D Z F]DVLH� UR]WRSyZ� LQWHQV\ZQHM� DEODFML� SRNU\Z\� ĞQLHĪQHM� �)URHKOLFK� �������
1DMZ\ĪV]H� NRQFHQWUDFMH� Z\VWĊSXMą� MHGQDNĪH� SR� SU]HMĞFLX� IDOL� NXOPLQDF\MQHM�
�U\V�� �$±'��� :\VWĊSRZDQLH� RGZURWQ\FK� SĊWOL� KLVWHUH]\� PRĪH� E\ü� ]ZLą]DQH�
] SHZQ\P�RSyĨQLHQLHP�Z�GRVWDUF]DQLX�PDWHULDáX�SRFKRG]ąFHJR�]H�]OHZQL�]ZLą�
]DQ\P� ]� G\QDPLNą� VSá\ZX� SRZLHU]FKQLRZHJR� RUD]� ]PLDQDPL� REMĊWRĞFL� SU]H�
Sá\ZX��.RVWU]HZVNL��=ZROLĔVNL�������



=� 0á\QDUF]\N� *� %RUNRZVNL� /LPQRWXU\VW\ND�Z�3ROVFH�=DFKRGQLHM« ��

5\VXQHN ��� =DOHĪQRĞü� SRPLĊG]\� NRQFHQWUDFMą� ]DZLHVLQ\� D� SU]HSá\ZHP� ZRG\� SU]H]�
-H]LRUR�=EąV]\ĔVNLH�Z�ODWDFK�����������QD�ZSá\ZLH�ZRG\�GR�MH]LRUD�]�Z\ĪHM�SRáRĪRQH�
JR�-H]LRUD�1RZRZLHMVNLHJR��$��%��L�QD Z\Sá\ZLH�2EU\�]�MH]LRUD��&��'�
ħUyGáR��REOLF]HQLD�ZáDVQH�

1D�SRGVWDZLH�NRQFHQWUDFML�PDWHULDáX�]DZLHV]RQHJR�RUD]�REMĊWRĞFL SU]HSá\�
ZX� REOLF]RQR� MHGQRVWNRZ\� WUDQVSRUW� ]DZLHVLQ� QD� ZSá\ZLH� L� Z\Sá\ZLH� ZRG\�
] -H]LRUD�=EąV]\ĔVNLHJR�RUD]�URF]QH� LORĞFL�WUDQVSRUWRZDQHJR�PDWHULDáX��U\V������
1DMZ\ĪV]H�ZDUWRĞFL�WUDQVSRUWX�RGQRWRZDQR�Z�PDUFX������URNX�SRGF]DV�QDMVLO�
QLHMV]\FK�SU]HSá\ZyZ�U]ĊGX���P� [ V±���NLHG\�WR�Z�FLąJX���VHNXQG\�ZRGD�SU]H�
QRVLáD�SRQDG�����J�]DZLHVLQ�QD�Z\Sá\ZLH�L�SRQDG�����J�QD�ZSá\ZLH��3UĊGNRĞü�



�� (XURSD�5HJLRQXP�;;,,, ������
Sá\QąFHM� ZRG\� ]� -H]LRUD� 1RZRZLHMVNLHJR� Z\QRVLáD� ZyZF]DV� Z� QXUFLH� SRQDG�
��� P [ V±��� D� SU]\�Z\Sá\ZLH�2EU\� �����P [ V±���7DN� GXĪD� UyĪQLFD�PLĊG]\� LOR�
ĞFLDPL� ]DZLHVLQ� WUDQVSRUWRZDQ\PL� QD� ZSá\ZLH� L� Z\Sá\ZLH� PRĪH� R]QDF]Dü
] MHGQHM�VWURQ\��ĪH�ZRGD�ZSá\ZDMąFD�GR�-H]LRUD�=EąV]\ĔVNLHJR�SRZRGXMH�SU]H�
SáXNLZDQLH� ]ELRUQLND�� D� ]� GUXJLHM� VWURQ\� E\ü� PRĪH� VLOQ\� SU]HSá\Z� SRáąF]RQ\�
] ZLRVHQQ\P� PLHV]DQLHP� ZyG� Z� DNZHQLH� SRZRGXMH� XUXFKRPLHQLH� PDWHULDáX�
]GHSRQRZDQHJR�QD�GQLH�]ELRUQLND�L�MHJR�RGSá\Z�U]HNą�2EUą��7Ċ�GUXJą�WH]Ċ�SR�
WZLHUG]D� ]ZáDV]F]D� URN� SRPLDURZ\� ������Z� NWyU\P� QD�ZSá\ZLH� ZUD]� ] Z]UR�
VWHP� SU]HSá\ZX� LORĞü� ]DZLHVLQ�PDODáD�� D� QD�Z\Sá\ZLH� V\WXDFMD� E\áD� RGZURWQD��
:LRVQą�URNX������WUDQVSRUW�]DZLHVLQ�E\á�]QDF]QLH�PQLHMV]\�RG�URNX�������VSR�
ZRGRZDQ\�PQLHMV]\PL�SU]HSá\ZDPL� L�QLĪV]ą�NRQFHQWUDFMą�VXEVWDQFML�]DZLHV]R�
Q\FK��SRPLPR�PURĨQHM�]LP\�L�FDáNRZLWHJR�]ORG]HQLD� MH]LRUD�Z�PLHVLąFDFK�VW\�
F]HĔ±PDU]HF��NLHG\� WR�Z� WUDNFLH�ZH]EUDĔ�UR]WRSRZ\FK�]DFKRG]L� ]Z\NOH� LQWHQ�
V\ZQH�VSáXNLZDQLH�UR]WRSRZH�

5\VXQHN ���7UDQVSRUW�]DZLHVLQ\�D�QDWĊĪHQLH�SU]HSá\ZX�ZRG\�QD�ZSá\ZLH�ZRG\�GR�-H]LRUD�
=EąV]\ĔVNLHJR�]�Z\ĪHM�SRáRĪRQHJR�-H]LRUD�1RZRZLHMVNLHJR�L�QD�Z\Sá\ZLH�2EU\�]�MH]LRUD
ħUyGáR��REOLF]HQLD�ZáDVQH�

&DáNRZLW\� URF]Q\� WUDQVSRUW� ]DZLHVLQ\� Z� URNX� K\GURORJLF]Q\P� �����Z\�
QLyVá��������0J [ URN±� QD�ZSá\ZLH�L��������0J [ URN±� QD�Z\Sá\ZLH��'XĪD�UyĪ�
QLFD� PLĊG]\� W\PL� ZDUWRĞFLDPL� Z\QLNDü� PRĪH� ]� XUXFKDPLDQLD� PDWHULDáX� DO�
ORFKWRQLF]QHJR� SRGF]DV� QDMZLĊNV]\FK� SU]HSá\ZyZ�� NWyU\� Z� RNUHVLH� VWDJQDFML�



=� 0á\QDUF]\N� *� %RUNRZVNL� /LPQRWXU\VW\ND�Z�3ROVFH�=DFKRGQLHM« ��
]LPRZHM� MHVW� ]GHSRQRZDQ\� QD� GQLH� ]ELRUQLND�� MDN� WHĪ� ]� Z\NRU]\VW\ZDQLD
Z RNUHVLH� OHWQLP�VXEVWDQFML� UR]SXV]F]RQ\FK�GR�SURGXNFML�SLHUZRWQHM�Z�MH]LRU]H�
�SU]H]� FR� URF]Q\� ELODQV� VXEVWDQFML� UR]SXV]F]RQ\FK� MHVW� XMHPQ\��� SU]\� F]\P�
SU]HZDĪDMąFD� F]ĊĞü� URF]QHJR� áDGXQNX�PDWHULDáX� VXVSHQV\MQHJR�Z\QRV]RQD� MHVW�
SRGF]DV�ZH]EUDĔ�ZLRVHQQ\FK��:LHONRĞFL� WUDQVSRUWX� ]DZLHVLQ\�� WDN� MDN�Z�SU]\�
SDGNX�VXEVWDQFML�UR]SXV]F]RQ\FK��PLHV]F]ą�VLĊ�Z�SU]HG]LDOH�WUDQVSRUWX�VXEVWDQ�
FML�]DZLHV]RQ\FK�REOLF]RQ\FK�GOD�U]HNL�2EU\�Z�SURILOX�ĝZ��:RMFLHFK��NWyUH�Z\�
QLRVá\��������0J [ URN±� Z�URNX�ZLOJRWQ\P�L�������0J [ URN±� Z�URNX�VXFK\P�
�6áRZLN ������ 3RPLDU\� áDGXQNX� ]DZLHVLQ\� RJyOQHM�� Z\NRQDQH� SU]H]� :,2ĝ
Z �����URNX�GOD�2EU\�Z�SURILOX�=EąV]\Ĕ�Z\ND]Dá\� WUDQVSRUW� WHM�PDWHULL�QD�SR�
]LRPLH� �����0J [ URN±��� 3U]\� REOLF]HQLDFK� QLH� XZ]JOĊGQLRQR� MHGQDN� SU]HSá\�
ZyZ� ]PLHU]RQ\FK� SRGF]DV� EDGDĔ� WHUHQRZ\FK�� OHF]� ĞUHGQL� URF]Q\� SU]HSá\Z��
NWyU\�ZHGáXJ�GDQ\FK�,0L*:�GOD�URNX������Z\QLyVá������P� [ V±��

������������
:\QLNL� EDGDĔ� ELODQVX� PDWHULL� Z� V\VWHPLH� U]HF]QR�MH]LRUQ\P� U]HNL� 2EU\

L -H]LRUD� =EąV]\ĔVNLHJR� Z\ND]XMą�� ĪH� REHFQD� KLSHUWURILD� -H]LRUD� =EąV]\ĔVNLHJR�
MHVW� VNXWNLHP� ]DVLODQLD� ]HZQĊWU]QHJR ZRGDPL� 2EU\�� NWyUH� ZQRV]ą� GR� ]ELRUQLND�
RJURPQH� LORĞFL� VXEVWDQFML� ELRJHQQ\FK� RUD]� PDWHULDáX� UR]SXV]F]RQHJR� L� ]DZLH�
V]RQHJR��8NV]WDáWRZDQLH�PLV\�-H]LRUD�=EąV]\ĔVNLHJR�RUD]�SURFHV\�ELRIL]\NRFKH�
PLF]QH� Z� QLP� ]DFKRG]ąFH� VSUDZLDMą�� ĪH� Z� DNZHQLH� ]DFKRG]L� LQWHQV\ZQD� VHG\�
PHQWDFMD�PDWHULDáX�DXWR� L�DOORFKWRQLF]QHJR��D�ZRG\�Z\Sá\ZDMąFH� ]� MH]LRUD� FKD�
UDNWHU\]XMą�VLĊ�OHSV]ą�MDNRĞFLą�RG�ZyG�GRSá\ZDMąF\FK�]�-H]LRUD�1RZRZLHMVNLHJR�

.RQFHQWUDFMD�PDWHULDáX� UR]SXV]F]RQHJR�Z�ZRG]LH� ]DF]\QD�]PQLHMV]Dü� VLĊ�
ZUD]� ]�Z\VWąSLHQLHP�PDNV\PDOQ\FK�SU]HSá\ZyZ�ZRG\�SU]H]� MH]LRUR��3RGF]DV�
ZH]EUDĔ� UR]WRSRZ\FK� SR�Z\VWąSLHQLX� ]ORG]HQLD� MH]LRUD�� ]PQLHMV]HQLH� NRQFHQ�
WUDFML� PDWHULDáX� UR]SXV]F]RQHJR� VSRZRGRZDQH� MHVW� SRFKRG]HQLHP�ZRG\� ]� WRS�
QLHMąFHJR� ORGX� �)URHKOLFK������ :�RNUHVLH�]LPRZR�ZLRVHQQ\P�áDGXQNL�PDWHULL�
UR]SXV]F]RQHM� RVLąJDMą� Z\ĪV]H� ZDUWRĞFL� RG� PLHVLĊF\� OHWQLFK�� FR� MHVW� ]ZLą]DQH�
SUDZGRSRGREQLH�]�Z\P\ZDQLHP�PLQHUDáyZ�]H�]OHZQL�RUD]�SU]HGH�ZV]\VWNLP�]H�
]QDF]QLH�ZLĊNV]\PL�SU]HSá\ZDPL�ZRG\�SU]H]�]ELRUQLN��MDNLH�Z\VWĊSXMą�ZLRVQą��
%LODQV� URF]QHJR� WUDQVSRUWX� VXEVWDQFML� UR]SXV]F]RQ\FK�Z� URNX� K\GURORJLF]Q\P�
�����E\á�GRGDWQL�± ]�-H]LRUD�=EąV]\ĔVNLHJR�Z\Sá\QĊáR�R�SRQDG������0J�PDWHULL�
UR]SXV]F]RQHM�PQLHM� QLĪ�GRSá\QĊáR��5yĪQLFD�SRPLĊG]\� W\PL�ZDUWRĞFLDPL�PRĪH�
Z\QLNDü� ]H� ]XĪ\ZDQLD� VXEVWDQFML� PLQHUDOQ\FK� Z� SURFHVDFK� ELRFKHPLF]Q\FK
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L LFK�ZLą]DQLD�Z�PDWHULL�RUJDQLF]QHM��NWyUD�WUDQVSRUWRZDQD�MHVW�Z�IRUPLH�]DZLH�
VLQ\�OXE�VHG\PHQWXMH�QD�GQR�]ELRUQLND�

1DMZ\ĪV]H�NRQFHQWUDFMH�PDWHULDáX�]DZLHV]RQHJR�Z\VWĊSXMą�Z�-H]LRU]H�=Eą�
V]\ĔVNLP�Z� RNUHVLH� OHWQLP�� FR� ]ZLą]DQH� MHVW� Z GXĪHM�PLHU]H� ]� Z\VWĊSRZDQLHP�
PDVRZ\FK�]DNZLWyZ�VLQLFRZR�RNU]HPNRZ\FK�Z�ZRGDFK�ZV]\VWNLFK�V]HĞFLX�W]Z��
MH]LRU� ]EąV]\ĔVNLFK� RUD]� Z� U]HFH� 2EU]H�� &DáNRZLW\� URF]Q\� WUDQVSRUW� ]DZLHVLQ\
Z URNX�K\GURORJLF]Q\P������E\á�XMHPQ\�± ]� MH]LRUD�Z\Sá\QĊáR�R�����ZLĊFHM�]D�
ZLHVLQ� QLĪ� GR� QLHJR� GRSá\QĊáR��'XĪD� UyĪQLFD�PLĊG]\� W\PL�ZDUWRĞFLDPL�Z\QLNDü�
PRĪH�]�XUXFKDPLDQLD�PDWHULDáX�DOORFKWRQLF]QHJR�SRGF]DV�QDMZLĊNV]\FK�SU]HSá\�
ZyZ��NWyU\�Z�RNUHVLH�VWDJQDFML�]LPRZHM�MHVW�]GHSRQRZDQ\�QD�GQLH�]ELRUQLND��MDN�
WHĪ�]�Z\NRU]\VW\ZDQLD�Z�RNUHVLH� OHWQLP�VXEVWDQFML�UR]SXV]F]RQ\FK�GR�SURGXNFML�
SLHUZRWQHM�Z�MH]LRU]H��SU]\�F]\P�SU]HZDĪDMąFD�F]ĊĞü�URF]QHJR�áDGXQNX�PDWHULDáX�
VXVSHQV\MQHJR�Z\QRV]RQD�MHVW�SRGF]DV�ZH]EUDĔ�ZLRVHQQ\FK�

-H]LRUR�=EąV]\ĔVNLH�SRPLPR�RJURPQHJR�áDGXQNX�]DQLHF]\V]F]HĔ��NWyUH�GR�
FLHUDMą� GR� ]ELRUQLND� ]H� ]OHZQL�� QLH� ]DWUDFLáR� ]GROQRĞFL� GR� VDPRRF]\V]F]DQLD�
R F]\P�ĞZLDGF]\�OHSV]D�MDNRĞü�ZRG\�Z\Sá\ZDMąFHM�2EUą�]�MH]LRUD��Z�VWRVXQNX�GR�
ZRG\�ZSá\ZDMąFHM�]� MH]LRU�SRáRĪRQ\FK�SRZ\ĪHM�DNZHQX��6]DQVą�GR�]ZLĊNV]HQLD�
WXU\VW\F]QHJR� L�UHNUHDF\MQHJR�Z\NRU]\VWDQLD�WHJR� MH]LRUD�RUD]�SRGREQ\FK�DNZH�
QyZ�3ROVNL�=DFKRGQLHM� MHVW� RJUDQLF]HQLH�GRSá\ZX�]DQLHF]\V]F]HĔ�RUD]�PRGHUQL�
]DFMD� F]ĊVWR� SU]HVWDU]DáHM� LQIUDVWUXNWXU\� WXU\VW\F]QHM�� :� ]ZLą]NX� ]� QLH�ZLHONą�
VNXWHF]QRĞFLą� VWRVRZDQ\FK� PHWRG� UHNXOW\ZDF\MQ\FK� RUD]� LFK� Z\PLDUHP� F]DVR�
Z\P L ILQDQVRZ\P��QDOHĪ\�]DVWDQRZLü�VLĊ�QDG�PRĪOLZRĞFLą�SU]\VWRVRZDQLD�FKRü�
E\�IUDJPHQWyZ�MH]LRU�GOD�SRWU]HE�WXU\VW\NL�L�UHNUHDFML��3UyE\�WDNLH�Vą�SRGHMPRZD�
QH�SU]H]�DXWRUyZ�Z�UDPDFK�NRPSOHNVRZ\FK�EDGDĔ�GROLQ\�2EU\�L�MH]LRU�]EąV]\Ĕ�
VNLFK��D�Z\QLNL�W\FK�SUDF�EĊGą�SU]HGPLRWHP�RGG]LHOQ\FK�SXEOLNDFML�
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$WODV�SRG]LDáX�K\GURJUDILF]QHJR�3ROVNL� SUDFD�]ELRURZD�SRG�NLHUXQNLHP�+��&]DUQHFNLHM��
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%DMNLHZLF]�*UDERZVND�(�� 2ELHJ�PDWHULL� V\VWHPDFK� U]HF]QR�MH]LRUQ\FK� :\G]LDá�*HR�

JUDILL�L�6WXGLyZ�5HJLRQDOQ\FK��8:��:DUV]DZD������
%DUWNRZVNL� 7�� 3RG]LDá� 3ROVNL� SyáQRFQR�]DFKRGQLHM� QD� UHJLRQ\� IL]\F]QRJHRJUDILF]QH�

3UDFD�]ELRURZD��8$0��6HULD�*HRJUDILD�QU��� 3R]QDĔ������
%áDV]NLHZLF]�0�� 'ROLQD�:LHU]\F\��MHM�JHQH]D�RUD]�UR]ZyM�Z�SyĨQ\P�SOHMVWRFHQLH�L�ZF]H�

VQ\P�KRORFHQLH� 3ROVND�$NDGHPLD�1DXN��,QVW\WXW�*HRJUDILL�L�3U]HVWU]HQQHJR�=DJR�
VSRGDURZDQLD� &RQWLQXR��:DUV]DZD������
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%áDV]NLHZLF]�0�� 3yĨQRJODFMDOQD� L�ZF]HVQRKRORFHĔVND�HZROXFMD�REQLĪHĔ� MH]LRUQ\FK�QD�

3RMH]LHU]X�.RFLHZVNLP��ZVFKRGQLD�F]ĊĞü�3RPRU]D�� 3ROVND�$NDGHPLD�1DXN��,QVW\�
WXW�*HRJUDILL�L�3U]HVWU]HQQHJR�=DJRVSRGDURZDQLD��:DUV]DZD������

%RKGDQRZLF]�3�� 7XU\VW\ND�D�ĞZLDGRPRĞü�HNRORJLF]QD��:\GDZQLFWZR�$GDP�0DUV]DáHN���
7RUXĔ������

&KHáPLFNL� :�� :RGD�� =DVRE\�� GHJUDGDFMD� L� RFKURQD�� :\GDZQLFWZR� 1DXNRZH� 3:1��
:DUV]DZD������

&KRLĔVNL�$�� =DU\V� OLPQRORJLL� IL]\F]QHM�3ROVNL��:\GDZQLFWZR�1DXNRZH�8$0� 3R]QDĔ�
�����

&KRLĔVNL� $��� %RUNRZVNL� *�� :DORU\]DFMD� MH]LRU� GOD� SRWU]HE� WXU\VW\NL� L� Z\SRF]\QNX�
Z� 8ZDUXQNRZDQLD� L� SODQ\� UR]ZRMX� WXU\VW\NL�� 7RP� ,� 3U]\URGQLF]H� ]DVRE\� WXU\�
VW\F]QH�L�PHWRG\�LFK�RFHQ\� SUDFD�]ELRURZD�SRG�UHG��=��0á\QDUF]\ND�L�$��=DMDGDF]��
�����

'RMOLGR�-��5���,QVWUXPHQWDOQH�EDGDQLD�ZRG\�L�ĞFLHNyZ��$UNDG\� :DUV]DZD �����
)URHKOLFK� :�� 0HFKDQL]P� WUDQVSRUWX� IOXZLDOQHJR� L� GRVWDZ\� ]ZLHWU]HOLQ� GR� NRU\WD

Z JyUQHM�]OHZQL�IOLV]RZHM� 3UDFH�*HRJUDILF]QH�QU������,*L3=��3$1�������
-RGáRZVNL�$�� 8VXZDQLH�ILWRSODQNWRQX�Z�SURFHVDFK�X]GDWQLDQLD�ZyG�SRZLHU]FKQLRZ\FK��

2FKURQD�ĝURGRZLVND�������QU���
.RQGUDFNL� -��*HRJUDILD� UHJLRQDOQD� 3ROVNL��:\GDZQLFWZR� 1DXNRZH� 3:1� :DUV]DZD�
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.RVWU]HZVNL�$��� =ZROLĔVNL� =�� .RQFHQWUDFMD� L� áDGXQHN� PDWHULDáX� ]DZLHV]RQHJR� L� UR]�

SXV]F]RQHJR� Z� ]OHZQLDFK� F]ąVWNRZ\FK� JyUQHM� 3DUVĊW\� Z� URNX� K\GURORJLF]Q\P
����� 6SUDZR]GDQLD�3731�QU������:\G]LDá 0DWHPDW\F]QR�3U]\URGQLF]\��3R]QDĔ��
�����

.U\JRZVNL�%�� .UDMREUD]�:LHONRSROVNL�L�MHJR�G]LHMH� 3DĔVWZRZH�:\GDZQLFWZR�1DXNR�
ZH��3R]QDĔ������

.U\JRZVNL� %�� *HRJUDILD� IL]\F]QD� 1L]LQ\� :LHONRSROVNLHM�� F]ĊĞü� ,� ± *HRPRUIRORJLD��
3731��3R]QDĔ������

/DPSHUW�:���6RPPHU�8�� (NRORJLD�ZyG�ĞUyGOąGRZ\FK� :\GDZQLFWZR�1DXNRZH�3:1��
:DUV]DZD������

/DQJH�:�� 0HWRG\�EDGDĔ� IL]\F]QR�OLPQRORJLF]Q\FK� :\GDZQLFWZR�8QLZHUV\WHWX�*GDĔ�
VNLHJR��*GDĔVN������

0LHG]LĔVND�,�� $WUDNF\MQRĞü�WXU\VW\F]QD�MDNR�VNáDGRZD�SHUFHSFML�SU]HVWU]HQL�WXU\VW\F]QHM�
Z� ĞZLHWOH� EDGDĔ�DQNLHWRZ\FK�QD� SU]\NáDG]LH�3RMH]LHU]D�/XEXVNLHJR��Z��(NRORJLD�
NUDMREUD]X�L�HNRUR]ZyM��UHG��$��.RZDOF]\N��$NDGHPLD�%\GJRVND� %\GJRV]F] �����

0á\QDUF]\N�=��7UDQVSRUW�PDWHULDáX�SLDV]F]\VWHJR�Z�NRU\FLH�U]HNL�PHDQGUXMąFHM�L�NUĊWHM�
�QD� SU]\NáDG]LH� ĞURGNRZHM� 3URVQ\��� $FWD� 4XDWHUQDULD�� :\GDZQLFWZR� 1DXNRZH�
8$0� 3R]QDĔ������

0á\QDUF]\N�=���1RZDF]\N�%�� %XGRZD�JHRORJLF]QD� Z� 8ZDUXQNRZDQLD�L�SODQ\�UR]ZRMX�
WXU\VW\NL� 7RP�,� 3U]\URGQLF]H�]DVRE\� WXU\VW\F]QH�L�PHWRG\�LFK�RFHQ\� SUDFD�]ELR�
URZD�SRG�UHG��=��0á\QDUF]\ND�L�$��=DMDGDF]��3R]QDĔ������

0á\QDUF]\N� =��� 5HQ�.XUF�$�� 0DWKHPDWLFDO�PRGHOOLQJ� RI� WKH� YHORFLW\� DQG� LQWHQVLW\� RI�
ZDWHU�GLVFKDUJH�LQ�D�ULYHU�FKDQHO� Z� 4XDWHUQDU\�VWXGLHV�LQ�3RODQG� :\GDZQLFWZR
1DXNRZH�3:1��3R]QDĔ������
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1RZDF]\N�%�� :LHN�MH]LRU�L�SUREOHP\�]DQLNDQLD�EU\á�SRJU]HEDQHJR�ORGX�QD�SU]\NáDG]LH�

VDQGUX�%UG\�Z�RNROLF\�&KDU]\NRZ\� $FWD�8QLYHUVLWDWLV�1LFRODL�&RSHUQLFL��*HRJUD�
ILD�;;9,,�± 1DXNL�0DWHPDW\F]QR�3U]\URGQLF]H�±����� ]� ���

3DOXFK�-���UHG����0LNURELRORJLD�ZyG� 3:1��:DUV]DZD������
3RWRFND�,�� =UyĪQLFRZDQLH�SU]HVWU]HQL�WXU\VW\F]QHM�5\QLHQ�-H]LRU�.yUQLFNR�=DQLHP\VNLFK�

L�-H]LRU�3V]F]HZVNLFK��&7L5��:1*L*��8$0��3R]QDĔ ������PDV]\QRSLV�UR]SUDZ\�
GRNWRUVNLHM��

6NRZURQ�5�� &]DVRZR�SU]HVWU]HQQH� ]UyĪQLFRZDQLH� WHPSHUDWXU\� ZRG\� SRZLHU]FKQLRZHM�
Z�MH]LRUDFK�SyáQRFQHM�3ROVNL��UR]SUDZD�GRNWRUVND��80.� 7RUXĔ������

6áRZLN�0�� 3URFHV\�NV]WDáWXMąFH� NRU\WR� U]HF]QH� QD� SU]\NáDG]LH� GROQHJR�RGFLQND�2EU\��
UR]SUDZD�GRNWRUVND��8$0��3R]QDĔ �����
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7KH� DUWLFOH� SUHVHQWV� WKH� SUREOHP� RI� WKH� WRXULVW� DQG� UHFUHDWLRQDO� XVH� RI� ODNHV� LQ�
:HVWHUQ�3RODQG�LQ�WKH�FRQWH[W�RI�WKH�JURZLQJ�SUREOHPV�ZLWK�WKH�TXDOLW\�RI�VXUIDFH�ZD�
WHUV�� RQ� WKH� H[DPSOH� RI� =EąV]\Ĕ�/DNH��.QRZOHGJH� RI� WKH�PDWWHU� EDODQFH� LQ� ODNH�ULYHU�
V\VWHP� DOORZV� WR� GHWHUPLQH� WKH� UHODWLRQVKLS� RI� WKH� UHVHUYRLU� ZLWK� WKH� HQYLURQPHQW�� DV�
ZHOO� DV� LQWHUSUHWLQJ�DQG� IRUHFDVWLQJ� FKDQJHV� LQ� WKH� ODNH��7KLV� DSSOLHV� HVSHFLDOO\� WR� WKH�
IORZ� WKURXJK�VKDOORZ� HXWURSKLF� ODNHV�ZKHUH� WKHUH� LV� LQWHQVLYH�DXWR� DQG�DOORFKWKRQRXV�
VHGLPHQWDWLRQ� SURFHVV�� 6XFK� ODNHV� DUH� YHU\� VHQVLWLYH� WR� H[WHUQDO� SRZHU�� ZKLFK� GHWHU�
PLQHV�WR�D�ODUJH�H[WHQW�WKH�TXDOLW\�RI�WKHLU�ZDWHU��7KLV�SDSHU�SUHVHQWV�WKH�HOHPHQWV�RI�WKH�
EDODQFH� RI� WKH� IORZ� WKURXJK�=EąV]\Ĕ�/DNH� �:HVWHUQ�3RODQG�� LQFOXGLQJ�ZDWHU� EDODQFH��
GLVVROYHG�DQG�VXVSHQGHG�PDWHULDO� WUDQVSRUW�� LQ� WHUPV�RI�TXDQWLW\��DV�SDUW�RI� WKH�DVVHVV�
PHQW�RI�WKH�UHFUHDWLRQDO�VXLWDELOLW\�RI�ZDWHU�

7UDQVODWHG E\��*U]HJRU]�%RUNRZVNL


