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5XWHU\�SRVLDGDM� ZEXGRZDQH�RSURJUDPRZDQLH�,26��NWyUH�SHáQL�URO
 V\VWHPX�RSHUDF\MQHJR��,26�XGRVW
SQLD�OLVW
 SROHFH���]D�SRPRF� NWyU\FK�X*\WNRZQLN�SRGá�F]RQ\�]D�SR�UHGQLFWZHP�NRQVROL�NRPXQLNXMH�VL
 ]�UXWHUHP�=DNUHV��GRVW
SQ\FK�SROHFH� MHVW�Uy*Q\�Z�]DOH*QR�FL�RG�WU\EX�SUDF\�UXWHUD��1DSLVDQLH�]QDNX�"�SRZRGXMH�Z\�ZLHWOHQLH�OLVW\�GRVW
SQ\FK�SROHFH��,QWHUIHMV�X*\WNRZQLND�SRPDJD�UyZQLH* Z�XVXZDQLX�Eá
GyZ��SU]H]�XPLHV]F]HQLH�]QDNX�AZ�PLHMVFX�JG]LH�ZSURZDG]RQ\�E\á�Eá
GQ\�V\PERO�,QWHUIHMV�X*\WNRZQLND�]DZLHUD�SRQDGWR�]DDZDQVRZDQ\�WU\E�HG\FML��XGRVW
SQLDM�F\�SRGVWDZRZH�IXQNFMH�HG\FML��-HVW�RQ�DXWRPDW\F]QLH�GRVW
SQ\�Z�REHFQ\FK�ZHUVMDFK�RSURJUDPRZDQLD��7U\E�]DDZDQVRZDQHM�HG\FML�PR*H�]RVWDü�Z\á�F]RQ\��FR�MHVW�SU]\GDWQH��Z�V\WXDFML�NLHG\�PDP\�VNU\SW\�VWDUWRZH�QLH�G]LDáDM�FH�SUDZLGáRZR��Z�]DDZDQVRZDQ\P�WU\ELH�HG\FML��:D*QLHMV]H�SR�OHFHQLD�HG\F\MQH�]RVWDá\�SU]HGVWDZLRQH�SRQL*HM�
&WUO���$� ± SU]HM�FLH�QD�SRF]�WHN�ZLHUV]D SROHFH�&WUO���(� ± SU]HM�FLH�QD�NRQLHF�ZLHUV]D�SROHFH�(VF���%� � MHGQR�VáRZR�GR�W\áX&WUO���)� � MHGHQ�]QDN�GR�SU]RGX&WUO���%� � MHGHQ�]QDN�GR�W\áX(VF���)� � MHGQR�VáRZR�GR�SU]RGX
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�,QWHUIHMV�X*\WNRZQLND�SR]ZDOD�QD�SU]HJO�GDQLH�KLVWRULL�SROHFH� ]D�SRPRF� NODZLV]\�
&WUO���3 OXE�VWU]DáND�Z�Gyá�± SU]\ZRáDQLH�NLONX�RVWDWQLFK��SROHFH�VKRZ�KLVWRU\ ± Z\�ZLHWOD�]DZDUWR�ü�EXIRUD�SROHFH�QR�WHUPLQDO�HGLWLQJ ± Z\á�F]D�]DDZDQVRZDQH�IXQNFMH�HG\FMLWHUPLQDO�HGLWLQJ�� Zá�F]D�]DDZDQVRZDQH�IXQNFMH�HG\FML����
��� 3ROHFHQLD�VSUDZG]DM�FH�VWDWXV�UXWHUD

3ROHFHQLD�WH�SR]ZDODM� VSUDZG]Lü��ELH*�F\�VWDWXV�UXWHUD�L�XVXQ�ü�SUREOHP\�]ZL�]DQH�]�MHJR�IXQNFMRQRZDQLHP���3RQL*HM�]HEUDQH�]RVWDá\�ZD*QLHMV]H�SROHFHQLD�VSUDZG]DM�FH>�@�
� VKRZ�YHUVLRQ � Z\�ZLHWOD�NRQILJXUDFM
 VSU]
WRZ� V\VWHPX��ZHUVM
 RSURJUDPRZDQLD��QD]Z\�L�SRFKRG]HQLH�SOLNyZ�NRQILJXUDF\MQ\FK��REUD]\�SURFHGXU�VWDUWRZ\FK�RUD]�SU]\�F]\Q
 RVWDWQLHJR�UHVWDUWRZDQLD�V\VWHPX�� VKRZ�SURFHVV ± Z\�ZLHWOD�LQIRUPDFMH�R�DNW\ZQ\FK�SURFHVDFK� VKRZ�SURWRFROV ± Z\�ZLHWOD�VNRQILJXURZDQH�SURWRNRá\��GOD�ND*GHJR�SURWRNRáX�Z�ZDU�VWZLH�VLHFL�� VKRZ�PHPRU\�± Z\�ZLHWOD�LQIRUPDFMH�R�SDPL
FL�UXWHUD��Z�W\P�R�ZROQHM�SDPL
FL�� VKRZ�VWDFN ± PRQLWRUXMH�Z\NRU]\VWDQLH�VWRVX�SU]H]�SURFHV\�L�SURFHGXU\�SU]HUZD��� VKRZ�EXIIHUV ± LQIRUPDFMH�R�EXIRUDFK�UXWHUD� VKRZ�IODVK ± LQIRUPDFMH�R�SDPL
FL�)ODVK�UXWHUD� VKRZ�UXQQLQJ�FRQILJ�± Z\�ZLHWOD�]DZDUWR�ü�DNW\ZQHJR�SOLNX�NRQILJXUDF\MQHJR��NRQIL�JXUDFMD�DNWXDOQLH�G]LDáDM�FD��� VKRZ�UXQ�± MDN�Z\*HM� VKRZ�FRQILJ ± NRQILJXUDFMD�]DSLVDQD�Z�195$0� VKRZ�FRQI� � MDN�Z\*HM� VKRZ�VWDUWXS�FRQILJ�± MDN�Z\*HM� VKRZ�LQWHUIDFHV ± LQIRUPDFMH�R�ZV]\VWNLFK�LQWHUIHMVDFK�VNRQILJXURZDQ\FK�Z�UXWHU]H��3ROHFHQLD�WHJR�QDOH*\�X*\ZDü�Z�WU\ELH�QLHXSU]\ZLOHMRZDQ\P�

����.RQILJXUDFMD�LQWHUIHMVyZ�UXWHUD
.D*G\�LQWHUIHMV�Z�XU]�G]HQLDFK�&LVFR�QD]\ZDQ\�MHVW�SRUWHP� 3RUW\�]Z\NOH�R]QDF]DQH�V� NROHMQR�EH]�SRGDZDQLD�JQLD]GD��1S��Z�UXWHU]H������PDM�F\P�MHGHQ�LQWHUIHMV�HWKHUQHW�L�GZD�LQWHUIHMV\�V]HUHJRZH��V� RQH�R]QDF]DQH�MDNR�HWKHUQHW���VHULDO� L�VHULDO���-H�OL�XU]�G]HQLH�PD�EXGRZ
 PRGXáRZ� L�Z\PLHQQH�NDUW\�LQWHUIHMVyZ��ZyZF]DV�LQWHUIHMV\�RNUH�ODQH�V� ZHGáXJ�VNáDGQL�JQLD]GR�SRUW��1S��LQWHUIHMV�]QDMGXM�F\�VL
 Z�JQLH(G]LH���L�SRUFLH���MHVW�R]QDF]DQ\�MDNR�HWKHUQHW����>�@'R�NRQILJXUDFML�LQWHUIHMVyZ�VáX*\�SROHFHQLH�LQWHUIDFH��SR�NWyU\P�QDOH*\�SRGDü�QXPHU�SRUWX�3ROHFHQLH�WR�VáX*\�GR�NRQILJXUDFML�ZV]\VWNLFK��SRUWyZ�UXWHUD���(WKHUQHW��7RNHQ�5LQJ��LQWHUIHM�VyZ�V]HUHJRZ\FK��LWG����'OD�SU]\NáDGX���SDUDPHWU\�SRUWX�V]HUHJRZHJR�PR*QD�XVWDZLü�]D�SRPR�F� SROHFH� >�@�
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��5RXWHU�FRQILJ�W(QWHU�FRQILJXUDWLRQ�FRPPDQGV��RQH�SHU�OLQH��(QG�ZLWK�&17/�=�5RXWHU�FRQILJ��LQWHUIDFH�VHULDO��5RXWHU�FRQILJ�LI��FORFN�UDWH������5RXWHU�FRQILJ�LI��HQG
6WDQ�LQWHUIHMVyZ�PR*QD�VSUDZG]Lü�]D�SRPRF� NRPHQG\�

5RXWHU��VKRZ�LQWHUIDFHV
�������:á�F]DQLH�L�Z\á�F]DQLH�LQWHUIHMVyZ

,QWHUIHMV\�PR*QD�Zá�F]Dü�L�Z\á�F]Dü�]�SR]LRPX�DGPLQLVWUDWRUD��RGSRZLHGQLR�]D�SRPRF� SROH�FH� >�@�
5RXWHU�FRQILJ�LI���VKXWGRZQ5RXWHU�FRQILJ�LI���QR�VKXWGRZQ
����� 3U]\SLV\ZDQLH�DGUHVyZ�,3 >�@�>�@

'R�SU]\SLVDQLD�DGUHVyZ�,3�GR�LQWHUIHMVyZ�UXWHUD�VáX*\�SROHFHQLH
5RXWHU�FRQILJ�LI���LS�DGGUHVV�DGUHV�PDVND

0DVND�SRGVLHFL�PR*H�E\ü�SRGDQD�Z�WU]HFK�QRWDFMDFK��ELWRZHM��G]LHVL
WQHM�]�NURSN� RUD]�KHNVD�GHF\PDOQHM��3U]\NáDG�SRQL*HM�SRND]XMH�VSRVyE�NRQILJXUDFML�DGUHVX�,3�GOD�LQWHUIHMVX�HWK���
5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���LQW�HWK�5RXWHU�FRQILJ�LI���LS�DGGUHVV���������������������������

3R�GRNRQDQLX�]PLDQ�Z�XVWDZLHQLDFK�LQWHUIHMVX�]DZV]H�ZDUWR�VSUDZG]Lü�MHJR�XVWDZLHQLD�]D�SR�PRF� NRPHQG\�
5RXWHU!�VK�LQWHUIDFH�HWK�



-DN�ZLGD���ZLDGF]:á�F]DP
555

6SUDZG]WODQHJR�U
%DUG]LHM�

VK

5\V���
3ROLWHFKQLND�5]HV]RZVND�LP��,JQDFHJR�àXNDVLHZLF]D=DNáDG�6\VWHPyZ�5R]SURV]RQ\FK5]HV]yZ�����

��

ü�LQWHUIHMV�SRVLDGD�DGUHV�,3�GRNáDGQLH�WDNL�MDNL�]RVWDá�SRGDQ\��DOH�MHVW�Z\á�F]RQ\\�R�W\P�SLHUZV]D�OLQLD���\�ZL
F�WHQ�LQWHUIHMV�]D�SRPRF� NRPHQG\�
RXWHU���FRQI�WHUPRXWHU�FRQILJ���LQW�HWK�RXWHU�FRQILJ�LI���QR�VKXWGRZQ
DP\�SRQRZQLH�VWDQ�LQWHUIHMVX�SROHFHQLHP�VK�LQWHUIDFH�HWK���:�SLHUZV]HM�OLQLL�Z\�ZLH�DSRUWX�SRZLQQD�WHUD]�SRMDZLü�VL
 LQIRUPDFMD�
]ZL
]á\�RSLV�LQWHUIHMVyZ�UXWHUD�PR*QD�X]\VNDü�]D�SRPRF� NRPHQG\�
RZ�LS�LQWHUIDFH�EULHI

5\V���������:\JO�G�HNUDQX�WHUPLQDOD�SR�Z\NRQDQLX�SROH�FHQLD�VK�LQWHUIDFH�HWK�

������:\JO�G�HNUDQX�WHUPLQDOD�SR�Z\NRQDQLX�SROHFHQLD��VKRZ�LS�LQWHUIDFH�EULHI



3ROLWHFKQLND�5]HV]RZVND�LP��,JQDFHJR�àXNDVLHZLF]D=DNáDG�6\VWHPyZ�5R]SURV]RQ\FK5]HV]yZ�����

��
,VWQLHMH�PR*OLZR�ü�GRá�F]DQLD�NUyWNLFK�RSLVyZ�GR�LQWHUIHMVX��PRJ�F\FK�NUyWNR�FKDUDNWHU\]R�ZDü��GR�F]HJR�GDQ\�LQWHUIHMV�VáX*\��:\NRU]\VWXMH�VL
 Z�W\P�FHOX�SROHFHQLH GHVFULSWLRQ��6SRVyE�MHJR�X*\FLD�SRND]DQ\�]RVWDá�Z�SU]\NáDG]LH�SRQL*HM�

5RXWHU�FRQI�WHUP(QWHU�FRQILJXUDWLRQ�FRPPDQGV��RQH�SHU�OLQH��(QG�ZLWK�&17/�=�5RXWHU�FRQILJ��LQW�H�5RXWHU�FRQILJ�LI��GHVFULSWLRQ�3RGODF]HQLH�GR�URXWHUD�QU�5RXWHU�FRQILJ�LI��HQG5RXWHU�
����3RGVWDZRZH�LQIRUPDFMH�R�NRQILJXUDFML�UXWLQJX
-HGQ� ]�SRGVWDZRZ\FK�IXQNFML�SURWRNRáX�,3�MHVW�UXWRZDQLH��8PR*OLZLD�RQR�SU]HV\áDQLH�GDWDJUDPyZ�SRSU]H]�ZLHOH�VLHFL�GR�PLHMVFD�SU]H]QDF]HQLD��5XWRZDQLH�SROHJD�ZL
F�QD�XVWDOHQLX��FLH*NL�SRá�F]H� PL
G]\�NROHMQ\PL�UXWHUDPL��GR�PLHMVFD�SU]H]QDF]HQLD�SDNLHWX�>�@-H�OL�XU]�G]HQLH�VLHFLRZH�PD�Z\VáDü�SDNLHW�GR�LQQHJR�XU]�G]HQLD�VLHFLRZHJR��ZyZF]DV�PRJ�]DM�ü�QDVW
SXM�FH�SU]\SDGNL >�@�

� :
]Há� VLHFL�� GR� NWyUHJR� VNLHURZDQ\� MHVW� SDNLHW�� MHVW� DOER� EH]SR�UHGQLR� SRá�F]RQ\� ]�XU]�G]HQLHP�VLHFLRZ\P�PDM�F\P�Z\VáDü�WHQ�SDNLHW��DOER�]QDMGXMH�VL
 Z�WHM�VDPHM�VLHFL�FR�ZVSRPQLDQH� XU]�G]HQLH� VLHFLRZH��:� REX� W\FK� V\WXDFMDFK� SDNLHW�PR*H� E\ü�EH]SR��UHGQLR�SU]HVáDQ\�GR�Z
]áD�GRFHORZHJR�� :
]Há� VLHFL�� GR� NWyUHJR� VNLHURZDQ\� MHVW� SDNLHW�� QLH� ]QDMGXMH� VL
 Z� WHM� VDPHM� VLH�FL�SRGVLHFL� FR� XU]�G]HQLH� VLHFLRZH�PDM�FH�Z\V\áDü� SDNLHW\��:� WHM� V\WXDFML�XU]�G]HQLH�SRZLQQR�SRGM�ü� GHF\]M
 R�Z\ERU]H�DGUHVX�XU]�G]HQLD�VLHFLRZHJR��NWyUH�SU]HMPLH�RG�SRZLHG]LDOQR�ü�]D�GDOV]H�SU]HVáDQLH�SDNLHWX�
-H�OL�XU]�G]HQLHP�VLHFLRZ\P�Z\V\áDM�F\P�SDNLHW�MHVW��QS��NRPSXWHU��WR�Z�V\WXDFML�GUXJLHM�SD�NLHW�Z\V\áDQ\�MHVW�GR�QDMEOL*V]HJR�UXWHUD��NWyUHJR�DGUHV�RNUH�ORQ\�MHVW�Z�NRQILJXUDFML�LQWHUIHMVX�VLHFLRZHJR�WHJR�NRPSXWHUD� MDNR�JDWHZD\��-H�OL�QDWRPLDVW�XU]�G]HQLHP�W\P�MHVW�UXWHU�� WR�PXVL�RQ�SRGM�ü�GHF\]M
 R�GDOV]HM�GURG]H�SDNLHWX�QD�SRGVWDZLH�SRVLDGDQ\FK�SU]H]�VLHELH�LQIRUPDFML��,QIRUPDFMH�WH�Z�UXWHU]H�]DZDUWH�V� Z�WDEOLF\�UXWRZDQLD >�@�
'R�Zá�F]HQLD�UXWLQJX�,3�X*\ZD�VL
 JOREDOQHJR�SROHFHQLD��NRQILJXUDF\MQHJR�LS�URXWLQJ�5XWHU�GRP\�OQLH�MHVW�VNRQILJXURZDQ\�GR�REVáXJL�UXWLQJX�,3��-H�OL�MHGQDN�]�MDNLFK� SRZRGyZ�UX�WLQJ�QLH�MHVW��GRP\�OQLH�XDNW\ZQLRQ\��ZyZF]DV�PR*QD�JR�Zá�F]\ü�SROHFHQLHP >�@�

5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���LS�URXWLQJ
3R�Zá�F]HQLX�UXWLQJX�PR*QD�]EXGRZDü�WDEOLF
 UXWRZDQLD��'RP\�OQLH�NLHG\�LQWHUIHMV�PD�SU]\�SLVDQ\�DGUHV�,3�L�MHVW�Zá�F]RQ\��MHJR�DGUHV�VLHFLRZ\�MHVW�XPLHV]F]DQ\�Z�WDEOLF\�UXWLQJX�
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��:�SU]\SDGNX�UXWLQJX�VWDW\F]QHJR��LQIRUPDFMD�R�WUDVDFK�]DSLV\ZDQD�MHVW�SU]H]�DGPLQL�VWUDWRUD�Z��WDEOLF\�UXWRZDQLD��5XWLQJ�VWDW\F]Q\�MHVW���SURVW\P�L�QLH�REFL�*DM�F\P�GRGDWNRZR�VLHFL�VSRVREHP��NRQILJXUDFML�UXWHUyZ��5XWHU�VNRQILJXURZDQ\�VWDW\F]QLH�MHVW�SDV\ZQ\�± QLH�NRPXQLNXMH�VL
 ]�LQQ\PL�UXWHUDPL�Z�FHOX�X]\VNDQLD�LQIRUPDFML�R�GRVW
SQ\FK�RGOHJá\FK�VLHFLDFK�OXE�ELH*�F\P�VWDQLH�MX* ]QDQ\FK�PX�WUDV��:SLV\ZDQLH�U
F]QH�WUDV�MHVW�XFL�*OLZH�SU]\�GX*\FK�UR]PLDUDFK�VLHFL��5XWHU\�VWDW\F]QH�QLH�UH�NRQILJXUXM� VL
 Z�SU]\SDGNX�DZDULL�á�F]D��:V]HONLH�]PLDQ\�WRSRORJLL�VLHFL�DGPLQLVWUDWRU�PXVL�QDQLH�ü�U
F]QLH��:�SU]\SDGNX�UXWRZDQLD�VWDW\F]QHJR�]DZV]H�]QDQD�MHVW�GURJD�MDN� SDNLHW�SR�G�*D�GR�FHOX��5XWRZDQLH�VWDW\F]QH�QLH�XPR*OLZLD�Z\NRU]\VWDQLD�SRá�F]H� ]DSDVRZ\FK >�@��
1RZH�LQIRUPDFMH�GR�WDEOLF\�UXWRZDQLD�ZSURZDG]D�VL
 SRGNRPHQG��

LS�URXWH��DGUHVB�VLHFL�����DGUHVBLQWHUIHMVXJG]LH� DGUHVBVLHFL�� MHVW�DGUHVHP�,3�GRFHORZHM�VLHFLDGUHVBLQWHUIHMVX� � MHVW� DGUHVHP� LQWHUIHMVX� UXWHUD� ]QDMGXM�FHJR� VL
 QD� �FLH*FH�SURZDG]�FHM�GR�VLHFL�GRFHORZHM��LQWHUIHMV�WHQ�QDOH*\�GR�VLHFL�PDM�FHM�VW\F]QR�ü�]�NRQILJXURZDQ\P�UXWHUHP�
,QIRUPDFMD�R�DGUHVLH�GRFHORZ\P�PR*H�SU]\EUDü�QDVW
SXM�FH�IRUP\>�@�

� NRQNUHWQ\�DGUHV�,3�QDVW
SQHJR�UXWHUD�QD�WUDVLH� DGUHV�VLHFL�GOD�LQQHM�WUDV\�Z�WDEOLF\�UXWRZDQLD��GR�NWyUHM�QDOH*\�SU]HND]Dü�SDNLHW� EH]SR�UHGQLR�SU]\á�F]RQ\�LQWHUIHMV��XPLHV]F]RQ\�Z�VLHFL�SU]H]QDF]HQLD
,QIRUPDFM
 PR*QD�XVXQ�ü�]�WDEOLF\�UXWRZDQLD�SRGNRPHQG��

QR�LS�URXWH��DGUHVB�VLHFL��DGUHVB�LQWHUIHMVX
=DZDUWR�ü�WDEOLF\�UXWRZDQLD�PR*QD�VSUDZG]Lü�SROHFHQLHP��

VKRZ�LS�URXWH
=DZDUWR�ü�WHM�WDEOLF\�PR*H�E\ü�QDVW
SXM�FD�

&RGHV��&�� FRQQHFWHG��6�� VWDWLF��,�� ,*53��5�� 5,3��0�� PRELOH��%�� %*3'�� (,*53��(;�� (,*53�H[WHUQDO��2�� 263)��,$�� 263)�LQWHU�DUHD1��� 263)�166$�H[WHUQDO�W\SH����1��� 263)�166$�H[WHUQDO�W\SH��(��� 263)�H[WHUQDO�W\SH����(��� 263)�H[WHUQDO�W\SH����(�� (*3L�� ,6�,6��/��� ,6�,6�OHYHO����/��� ,6�,6�OHYHO������ FDQGLGDWH�GHIDXOW8�� SHU�XVHU�VWDWLF�URXWH��R�� 2'5*DWHZD\�RI�ODVW�UHVRUW�LV��������������WR�QHWZRUN��������
���������������LV�VXEQHWWHG����VXEQHWV&����� ������������LV�GLUHFWO\�FRQQHFWHG��(WKHUQHW����������������LV�VXEQHWWHG����VXEQHWV&���� ������������LV�GLUHFWO\�FRQQHFWHG��$70���6�� ����������>���@�YLD�������������
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��

3LHUZV]D�F]
�ü��SROHFH� ]ZUyFRQ\FK�SU]H]�NRPHQG
 VKRZ�LS�URXWH��WR�OHJHQGD�VNUyWyZ�RNUH�OD�M�F\FK�PL
G]\�LQQ\PL�VN�G�]RVWDáD�Z\SURZDG]RQD�WUDVD��2VWDWQLD�F]
�ü�Z\QLNX�WR�VDPD�WDEOLFD�URXWLQJX��1DOH*\�]ZUyFLü�XZDJ
��*H�Z�WHM�WDEOLF\�SRGDQH�V� DGUHV\�VLHFL�L�SRGVLHFL��D QLH�DGUHV\�,3�SRMHG\QF]\FK�XU]�G]H�>�@�
*DWHZD\�RI�ODVW�UHVRUW,��W]Z��EUDPD�RVWDWQLHM�V]DQV\� R]QDF]D�VLHFLRZ\�DGUHV�UXWHUD��GR�NWyUHJR�SRZLQQ\�E\ü�NLHURZDQH�SDNLHW\�]PLHU]DM�FH�QD�]HZQ�WU]�VLHFL��MH�OL�QLH�PD�V]F]HJyáRZ\FK�LQ�IRUPDFML��Z�MDNL�VSRVyE�PR*QD RVL�JQ�ü�PLHMVFH�SU]H]QDF]HQLD>�@���

����.RQILJXUDFMD�UXWLQJX�VWDW\F]QHJR >�@
'OD�VFKHPDWX�SRá�F]H� SU]HGVWDZLRQHJR�SRQL*HM��QDOH*\�VNRQILJXURZDü�DGUHV\�,3��LQWHUIHMVyZ�XU]�G]H� ]JRGQLH�]�SRGDQ\PL�ZDUWR�FLDPL��1DVW
SQLH�QDOH*\��WDN�VNRQILJXURZDü�UXWHU\��DE\�]DSHZQLü�PR*OLZR�ü�NRPXQLNDFML�SRPL
G]\�RELHPD�VLHFLDPL��VWRVXM�F�UXWLQJ�VWDW\F]Q\���

5\V�������7RSRORJLD�VLHFL�QD�SU]\NáDG]LH�NWyUHM�SRND]DQR�VSRVyE�NRQILJXUDFML�UXWLQJX�VWDW\F]QHJR >�@
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.RQILJXUDFMD�LQWHUIHMVyZ�UXWHUD�5��
5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���LQW�HWK�5RXWHU�FRQILJ�LI���LS�DGGUHVV��������������������������5RXWHU�FRQILJ�LI���QR�VKXWGRZQ5RXWHU�FRQILJ�LI���LQW�HWK�5RXWHU�FRQILJ�LI���LS�DGGUHVV���������������������������5RXWHU�FRQILJ�LI���QR�VKXWGRZQ

=D�SRPRF� SROHFHQLD�VK�LQW�HWK��VSUDZG]DP\�F]\�ZDUWR�FL�]ZUyFRQH�Z��Z\QLNX�V� ]JRGQH�]�ZSURZDG]RQ\PL�XVWDZLHQLDPL��-H�OL�WDN�SU]HFKRG]LP\�GR�NRQILJXUDFML�UXWHUD�5����
.RQILJXUDFMD�LQWHUIHMVyZ�UXWHUD�5��

5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���LQW�HWK�5RXWHU�FRQILJ�LI���LS�DGGUHVV��������������������������5RXWHU�FRQILJ�LI���QR�VKXWGRZQ5RXWHU�FRQILJ�LI���LQW�HWK�5RXWHU�FRQILJ�LI���LS�DGGUHVV��������������������������5RXWHU�FRQILJ�LI���QR�VKXWGRZQ
5XWHU�5��PD�]D�]DGDQLH�NLHURZDü�SDNLHW\�]DDGUHVRZDQH�GR�VLHFL��������������QD�SRUW�R�DGUHVLH��������������NWyU\�SU]HMPXMH�RGSRZLHG]LDOQR�ü�]D�SU]HWUDQVSRUWRZDQLH�LFK�GR�PLHMVFD�GRFHOR�ZHJR��7DEOLF
 UXWLQJX�UXWHUD�5��Z\SHáQLDP\�Z�VSRVyE�SRND]DQ\�SRQL*HM��D�QDVW
SQLH�VSUDZ�G]DP\�WDEOLF
 UXWLQJX�

5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU��LS�URXWH���������������������������������������5RXWHU�FRQILJ�LI���VK�LS�URXWH
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��

:�DQDORJLF]Q\�VSRVyE�SRVW
SXMHP\�]�UXWHUHP�5��5RXWHU�5��PD�]D�]DGDQLH�NLHURZDü�SDNLHW\�]DDGUHVRZDQH�GR�VLHFL�������������QD�SRUW�R�DGUHVLH��������������NWyU\��GDOHM�SU]HV\áD�MH�ZH�ZáD�FLZ\P�NLHUXQNX�
5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU��LS�URXWH����������������������������������������5RXWHU�FRQILJ�LI���VK�LS�URXWH

3R�Z\�ZLHWOHQLX�WDEOLF\�UXWLQJX�SRZLQQD�RQD�PLHü�]DZDUWR�ü�SRND]DQ� SRQL*HM�

.R���

NyZR]QFMH�Z\
'R
5\V�������=DZDUWR�ü�WDEOLF\�UXWLQJX�UXWHUD�5�
3ROLWHFKQLND�5]HV]RZVND�LP��,JQDFHJR�àXNDVLHZLF]D=DNáDG�6\VWHPyZ�5R]SURV]RQ\FK5]HV]yZ�����

PSXWHU\�Z�VLHFL�6��SRZLQQ\�PLHü�SU]\SLVDQ� EUDPN
 GRP\�OQ��GHIDXOW�JDWHZD\��R�DGUHVLH�������������:�VLHFL�6��EUDPND�GRP\�OQD�WR��������������
����.RQILJXUDFMD�UXWLQJX�G\QDPLF]QHJR�Z�RSDUFLX�R�SURWRNyá�5,3>�@
3URWRNyá�5,3��WR�SURWRNyá�ZHNWRUD�RGOHJáR�FL��NWyU\�MDNR�PHWU\NL�X*\ZD�OLF]QLND�VNR��PL
G]\�UXWHUDPL��0DNV\PDOQD�OLF]ED�VNRNyZ Z�5,3�Z\QRVL�����.D*GD�GáX*V]D�WUDVD�DF]DQD�MHVW�MDNR�QLHRVL�JDOQD���SRSU]H]�XVWDZLHQLH�OLF]QLND�VNRNyZ�QD�ZDUWR�ü�����,QIRUPD���Z�SURWRNROH�5,3�SU]HND]\ZDQH�V� ]�UXWHUD�GR�V�VLHGQLFK�UXWHUyZ�SU]H]�UR]JáDV]DQLH�,3��]�NRU]\VWDQLHP�8'3�L�SRUWX������5R]JáDV]DQLH�WR�RGE\ZD�VL
 �UHGQLR�FR����V�

�NRQILJXUDFML�UXWLQJX�G\QDPLF]QHJR��VáX*��GZD�SROHFHQLD�
URXWHU�SURWRNyá ± GHILQLXMH�SURWRNyá�UXWLQJXQHWZRUN�QXPHU�VLHFL ± DGUHV\�VLHFL��]�NWyU\PL�MHVW�EH]SR�UHGQLR�SRá�F]RQ\�UXWHU�,QIRUPDFMH�WH�E
G� UR]V\áDQH�Z�VLHFL�GR�V�VLHGQLFK�UXWHUyZ��



3ROLWHFKQLND�5]HV]RZVND�LP��,JQDFHJR�àXNDVLHZLF]D=DNáDG�6\VWHPyZ�5R]SURV]RQ\FK5]HV]yZ�����

��:\á�F]HQLH�UXWLQJX�G\QDPLF]QHJR�PR*QD�Z\NRQDü�]D�SRPRF� NRPHQG\
5RXWHU�FRQILJ���QR�URXWHU�ULS

'RP\�OQLH�XUXFKDPLDQ\�MHVW�SURWRNyá�5,3�YHU����=D�SRPRF� SROHFHQLD
YHUVLRQ�QU�ZHUVML

PR*QD�ZVND]Dü��NWyUD�ZHUVMD�SURWRNRáX�PD�]RVWDü�XUXFKRPLRQD��3DUDPHWU QU�ZHUVML�SU]\MPXMH�ZDUWR�ü���OXE���
3RQL*HM�RSLVDQ\�]RVWDá�VSRVyE�NRQILJXUDFML�VLHFL�R�WRSRORJLL�WDNLHM�MDN�QD�U\VXQNX�������Z�RSDU�FLX�R�SURWRNyá�5,3��3R�SU]\SLVDQLX�DGUHVyZ�GR�LQWHUIHMVyZ�Z�REX�UXWHUDFK��PR*QD�SU]HM�ü�GR�NRQILJXUDFML�UXWLQJX��:�W\P�FHOX�QDOH*\�SU]HM�ü�GR�WU\EX�XSU]\ZLOHMRZDQHJR�L�ZSLVDü�Z�OLQLL�SROHFH� WHUPLQDOL�SRG�á�F]RQ\FK�GR�UXWHUyZ�5��L�5���RGSRZLHGQLR�SROHFHQLD�

5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���URXWHU�ULS5RXWHU�FRQILJ�LI���QHWZRUN�������������5RXWHU�FRQILJ�LI���QHWZRUN������������
3R�VSUDZG]HQLX�WDEOLF\�UXWLQJX��SROHFHQLHP�

5RXWHU!�VK�LS�URXWH�
SRZLQQD�RQD�]DZLHUDü�

3RGREQLH�QDOH*\�SRVW
SRZDü�Z�SU]\SDGNX�UXWHUD��5��
5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���URXWHU�ULS5RXWHU�FRQILJ�LI���QHWZRUN������������

5\V�������7DEOLFD�UXWLQJX�UXWHUD�5�



3ROLWHFKQLND�5]HV]RZVND�LP��,JQDFHJR�àXNDVLHZLF]D=DNáDG�6\VWHPyZ�5R]SURV]RQ\FK5]HV]yZ�����

��5RXWHU�FRQILJ�LI���QHWZRUN������������5RXWHU!�VK�LS�URXWH�

:�WDEOLFDFK�UXWLQJX�REX�UXWHUyZ�]QDMGXM� VL
 P�LQ��QDVW
SXM�FH�ZSLV\�
5����������������>�����@�YLD������������������������(WKHUQHW�5�����������������>�����@�YLD������������������������(WKHUQHW�

:SLV\�WH�R]QDF]DM���*H�WDEOLFD�UXWRZDQLD�]RVWDáD�XDNWXDOQLRQD�QD�SRGVWDZLH�LQIRUPDFML�UR]V\áD�Q\FK�SU]H]�SURWRNyá�5,3���R]QDF]D�WR�OLWHUD�5�QD�SRF]�WNX��'R�WDEOLF\�UXWLQJX��GRGDQD�]RVWDáD�VLHü L��DGUHV�SRUWX�UXWHUD��SU]H]�NWyU\�PR*QD�VL
 GR�QLHM�GR�VWDü��:SLV� WHQ� ]DZLHUD� WDN*H� F]DV� �Z� VHNXQGDFK��� SU]H]� NWyU\� WUDVD� E\áD�Z� WDEOLF\� OXE� NWyU\�XSá\Q�á� RG�RVWDWQLHM� DNWXDOL]DFML��'OD�ZV]\VWNLFK� WUDV�� SR]D� EH]SR�UHGQLR�SRá�F]RQ\PL��Z\SL�V\ZDQD�MHVW�Z�QDZLDVLH�NZDGUDWRZ\P��RGOHJáR�ü�DGPLQLVWUDF\MQD�L�PHWU\ND�SURWRNRáX��
%DUG]LHM�V]F]HJyáRZH�LQIRUPDFMH�R�UR]V\áDQ\FK��L�RWU]\P\ZDQ\FK�XDNWXDOQLHQLDFK��ZDUWR�FL�PHWU\N�L�LOR�FL�VNRNyZ�SRWU]HEQ\FK�QD�RVL�JQL
FLH�VLHFL�GRFHORZHM�XGRVW
SQLD�SROHFHQLH�

5RXWHU��GHEXJ�LS�ULS
,QIRUPDFMH�WH�V� �UHGQLR�FR����V�Z\SLV\ZDQH�QD�HNUDQLH�WHUPLQDOD�SRGá�F]RQHJR�GR�UXWHUD�:\á�F]HQLH�WU\EX�GHEXJ�LS�URXWH MHVW�PR*OLZH�]D�SRPRF� SROHFHQLD

5RXWHU��QR�GHEXJ�LS�ULS
����.RQILJXUDFMD�UXWLQJX�G\QDPLF]QHJR�Z�RSDUFLX�R�SURWRNyá�,*53>�@
,*53�]RVWDá�RSUDFRZDQ\�Z�SRáRZLH�ODW����W\FK�SU]H]�ILUP
 &,6&2��,*53�MHVW�SURWRNR�áHP�]�ZHNWRUHP�RGOHJáR�FL��Z�NWyU\P�VWRVXMH�VL
 PHWU\N
 EDUG]LHM�]DDZDQVRZDQ� QL* Z�5,3�����ELWRZ� ZDUWR�ü��REOLF]DQ� QD�SRGVWDZLH�SRPLDUX�VXP\�RSy(QLH� QD�WUDVLH��SU]HSXVWRZR�FL�SRV]F]HJyOQ\FK�á�F]\��LFK�SHZQR�FL�L�REFL�*HQLD��'OD�KRPRJHQLF]Q\FK�á�F]\�PHWU\ND�WD�UHGX�

5\V�������7DEOLFD�UXWLQJX�UXWHUD�5�
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��NXMH�VL
 GR�OLF]E\�SU]HM�ü��5XWHU\�Z\NRQXM�FH�SURWRNyá�,*53�UR]JáDV]DM� ]QDQH�VRELH�WUDV\�FR����VHNXQG�� -H�OL� UXWHU�QLH�RWU]\PD�RG�GDQHJR�V�VLDGD�SDNLHWX� ,*53�SU]H]� WU]\�NROHMQH�RNUHV\������VHNXQG���]D]QDF]D�REVáXJLZDQH�SU]H]�QLHJR�WUDV\�MDNR�QLHX*\WHF]QH��3R�NROHMQ\FK�VLHGPLX�RNUHVDFK� FLV]\� ����� VHNXQG�� UXWHU� XVXZD� WH� WUDV\� ]H� VZHM� WDEOLF\��5XWHU�PR*H�Z\VáDü� SDNLHW�,*53�]�RG�ZLH*RQ� �SRSUDZLRQ���]DZDUWR�FL� ZF]H�QLHM�QL* XSá\QLH�Z\*HM�Z\PLHQLRQ\�LQWHU�ZDá�Z�SU]\SDGNX�]PLDQ\�WUDV\�OXE�PHWU\NL>�@>�@�3URWRNyá�,*53�XUXFKDPLD�VL
 ]D�SRPRF� SROHFHQLD�
5RXWHU�FRQILJ���URXWHU�LJUS�LG�SURFHVX�
JG]LH� LG�SURFHVX R]QDF]D�OLF]E
 FDáNRZLW� ]�]DNUHVX��� �������3RQLHZD* Z�W\P�VD�P\P�UXWHU]H�PR*H�G]LDáDü�ZLHOH�SURFHVyZ�,*53��LGHQW\ILNDWRU�MHVW�QLH]E
GQ\�GR�UR]Uy*QLHQLD�LFK�

3ROHFHQLH�
5RXWHU�FRQILJ����QHWZRUN�QXPHU�VLHFL

GHILQLXMH�VLHFL�EH]SR�UHGQLR�SRá�F]RQH�]�UXWHUHP�
3RQL*HM�]RVWDá�RSLVDQ\�VSRVyE�NRQILJXUDFML�XU]�G]H� Z�VLHFL�SRND]DQHM�QD�U\VXQNX���������]�Z\NRU]\VWDQLHP�SURWRNRáX�,*53��3R�SU]\SLVDQLX�DGUHVyZ�GR�LQWHUIHMVyZ�Z�REX�UXWHUDFK��SU]HFKRG]LP\�GR�NRQILJXUDFML�UXWLQJX�]�Z\NRU]\VWDQLHP�,*53��:�W\P�FHOX�QDOH*\�SU]HM�ü�GR�WU\EX�XSU]\ZLOHMRZDQHJR�L�ZSLVDü�QDVW
�SXM�FH�SROHFHQLD�GOD�UXWHUyZ�5��L�5��

5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���URXWHULJUS����5RXWHU�FRQILJ�LI���QHWZRUN�������������5RXWHU�FRQILJ�LI���QHWZRUN������������
6SUDZG]DP\�WDEOLF
 UXWLQJX�

5RXWHU!�VK�LS�URXWH
-HM�]DZDUWR�ü�SRZLQQD�E\ü�WDND�VDPD��MDN�WDEOLF\�SRND]DQHM�SRQL*HM�

5\V�������7DEOLFD�UXWLQJX�UXWHUD�5�
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��

3RGREQLH�GOD�UXWHUD�5��
5RXWHU!�HQ5RXWHU��FRQI�WHUP5RXWHU�FRQILJ���URXWHUL�JUS����5RXWHU�FRQILJ�LI���QHWZRUN������������5RXWHU�FRQILJ�LI���QHWZRUN������������

6SUDZG]DP\�WDEOLF
 UXWLQJX�
5RXWHU!�VK�LS�URXWH�

-HM�]DZDUWR�ü�SRZLQQD�E\ü�WDND�VDPD�MDN�WDEOLF\�QD�U\VXQNX�SRQL*HM�

2GSRZLHGQLH�ZSLV\�Z�RE\GZX�WDEOLFDFK�UXWLQJX�SRSU]HG]RQH�OLWHU� ³,´�R]QDF]DM���*H��WH�LQIRU�PDFMH�]RVWDá\�GRGDQH�]D�SRPRF� SURWRNRáX�,*53�=D�SRPRF� NRPHQG\
5RXWHU��VK�LS SURWRFROV

PR*QD�VSUDZG]Lü�LQIRUPDFMH�R�UXWLQJX��D�Z�SU]\SDGNX�,*53�Z\�ZLHWODQ\�MHVW�WDN*H�DOJRU\WP�VáX*�F\�GR�Z\]QDF]DQLD�PHWU\NL�UXWLQJX�

5\V�������7DEOLFD�UXWLQJX�UXWHUD�5�
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��

5XWHU\�PRJ� NRU]\VWDü�W\ONR�]�MHGQHJR�OXE�ZLHOX�Uy*Q\FK�SURWRNRáyZ�UXWLQJX�
�����.RQILJXUDFMD�WUDV\�GRP\�OQHM >�@

5XWHU�PR*H�QLH�]QDü�WUDV�GR�ZV]\VWNLFK�VLHFL��$E\�]DSHZQLü�SHáQH�PR*OLZR�FL�UXWLQJX�Z\]QD�F]D�VL
 QLHNWyUH�UXWHU\��MDNR�UXWHU\��GRP\�OQH��]�NWyU\FK�PRJ� NRU]\VWDü�SR]RVWDáH�UXWHU\�Z�VLH�FL��-H�OL�DGUHV�GRFHORZ\�QLH�LVWQLHMH�Z�WDEOLF\�UXWLQJX��ZyZF]DV�SDNLHW�MHVW�NLHURZDQ\�GR�VLHFL�GRP\�OQHM��6LHü�WD�PXVL�LVWQLHü�Z�WDEOLF\�UXWLQJX�'R�XVWDZLHQLD�WUDV\�GRP\�OQHM�VáX*\�SROHFHQLH�LS�GHIDXOW�±QHWZRUN��6NáDGQLD�WHJR�SROHFHQLD�MHVW�QDVW
SXM�FD�
LS�GHIDXOW�QHWZRUN�QXPHU�VLHFL
JG]LH� QXPHU�VLHFL ± RNUH�OD�DGUHV�VLHFL�OXE�DGUHV�SRGVLHFL�]GHILQLRZDQHM�MDNR�GRP\�O�QD
�����3RGVWDZRZH�LQIRUPDFMH�R�NRQILJXUDFML�OLVW�GRVW
SRZ\FK >�@

$E\�]DSHZQLü�ZáD�FLZ� RFKURQ
 VLHFL�/$1�SU]HG�SUyEDPL�QDUXV]HQLD� LFK�SRXIQR�FL�RUD]�RG�SRZLHGQLHJR�SRG]LDáX�QD�F]
�ü�FKURQLRQ� RUD]�SXEOLF]Q���VWRVXMH�VL
 PHFKDQL]P�ILOWUDFML�SDNLH�WyZ� WUDQVPLWRZDQ\FK� SU]H]� UXWHU\� ]QDMGXM�FH� VL
 QD� VW\NX� VWUXNWXU� SRGOHJDM�F\FK� RFKURQLH��)XQNFMH� ILOWUDFML� SDNLHWyZ�GHILQLRZDQH� V� ]D�SRPRF� OLVW\�GRVW
SX��=D� LFK�SRPRF� UXWHU� UR]�VWU]\JD�F]\�SDNLHW\�GRFLHUDM�FH�GR�VLHFL�SXEOLF]QHM�SRSU]H]�ZVND]DQ\�LQWHUIHMV�PRJ� E\ü�SU]H�ND]DQH�GR�LQQ\FK�XU]�G]H� GRá�F]RQ\FK�GR�VLHFL�

5\V�������,QIRUPDFMH�]ZUDFDQH�SU]H]�SROHFHQLH�VK�LS�SURWRFROV
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��3RM
FLH�OLVW�GRVW
SX�]ZL�]DQH�MHVW�]�LQWHUIHMVHP�VLHFLRZ\P��Z�]ZL�]NX�]�W\P�WU]HED�]DGEDü��DE\�ND*G\�]�LQWHUIHMVyZ��GOD�NWyUHJR�QDOH*\�]DVWRVRZDü�NRQWURO
 GRVW
SX��PLDá�VNRQILJXURZDQ\�RG�SRZLHGQL�LFK�]HVWDZ��:�]ZL�]NX�]�W\P��*H�NRQWUROD�WUDQVPLVML�RSLHUD�VL
 QD�LQQ\FK�SDUDPHWUDFK�SRGF]DV�DQDOL]\�UXFKX�SU]\FKRG]�FHJR�L�Z\FKRG]�FHJR��GODWHJR�VWRVXMH�VL
 RVREQH�]HVWDZ\�OLVW�GRVW
SX�GOD�RE\GZX�NLHUXQNyZ�WUDQVPLVML�>�@>�@
)LOWURZDQLH�SDNLHWyZ�XGRVW
SQLDQH�SU]H]�,26�XPR*OLZLD�RJUDQLF]HQLH�SU]HSá\ZX�SDNLHWyZ�QD�SRGVWDZLH�QDVW
SXM�F\FK�NU\WHULyZ�

� 'UyGáRZH�DGUHV\�,3� $GUHV�(UyGáRZ\�L�GRFHORZ\�,3� 5RG]DMH�SURWRNRáyZ�,3��Z�W\P�7&3��8'3��,&03� 'UyGáRZH�L�GRFHORZH�XVáXJL�SURWRNRáX�7&3��QS��7HOQHW�� 'UyGáRZH�L�GRFHORZH�XVáXJL�SURWRNRáX�8'3� 8VáXJL�SURWRNRáX�,&03
.U\WHULD�ILOWURZDQLD�GHILQLRZDQH��Z�IRUPLH�OLVW\�]DZLHUDM� ]H]ZROHQLD�L�]DND]\��.D*G\�ZLHUV]�OLVW\�GRVW
SRZHM�SRUyZQ\ZDQ\�MHVW�]�DGUHVDPL�,3�L�LQQ\PL�LQIRUPDFMDPL�]DZDUW\PL�Z�SDNLHFLH�GDQ\FK��D* GR�RGQDOH]LHQLD�SDVXM�FHJR�ZLHUV]D��:yZF]DV�OLVWD�GDOHM�QLH�MHVW�SU]HV]XNLZDQD��=�WHJR�SRZRGX�NROHMQR�ü�LQVWUXNFML�QD�OL�FLH�PD]DVDGQLF]H�]QDF]HQLH��/LVW\�GRVW
SRZH�G]LHO� VL
 QD�GZLH�NDWHJRULH�

� /LVW\�SURVWH�]ZL�]DQH�V� ]�ILOWUDFM� WUDQVPLVML�GDQ\FK�]�GR�RNUH�ORQHJR�DGUHVX�VLHFLR�ZHJR�VWRVRZDQHJR�Z�ZDUVWZLH�á�F]D�GDQ\FK�OXE�VLHFL��=D]Z\F]DM�LVWQLHMH�UyZQLH* PR*�OLZR�ü�NRQVWUXRZDQLD�OLVW��NWyUH�GRW\F]� ORJLF]QHM�JUXS\�DGUHVyZ��MDN� VWDQRZL�QS��VLHü�OXE�SRGVLHü�Z\QLNDM�FD�]�NODV\�DGUHVDFML�6NáDGQLD�NRPHQG\�GHILQLXM�FHM�SURVWH�OLVW\�GRVW
SX�MHVW�QDVW
SXM�FD�
DFFHVV�OLVW�DFFHVV�OLVW�QXPEHU�^SHUPLW�_�GHQ\`�VRXUFH�>VRXUFH�PDVN@JG]LH� DFFHVV�OLVW�� NRPHQGD�GHILQLXM�FD�HOHPHQW�GRVW
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