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1D RVQRYX SUHGORJD XCH UDGQH JUXSH� .RPLVLMD ]D WHKQLaND SLWDZD SUL
3RVORYQRP XGUXCHZX HOHNWURGLVWULEXFLMH 6UELMH MH QD VYRP ����HP VD�
VWDQNX NRML MH RGUCDQ �� PDMD ����� JRGLQH X %HRJUDGX XVYRMLR

7(+1,A.8 35(3258.8 EU���

,=92?(:( 8=(04(:$ , 8=(04,9$A$ 8 ',675,%87,91,0
75$16)250$7256.,0 67$1,&$0$
����� N9� ����� N9� ������ N9 ,������� N9

3UHGORCHQD UH^HZD VX X VNODGX VD YDCH`LP SURSLVLPD L VWDQGDUGLPD L
]DGRYRTDYDMX ]DKWHYH VLJXUQRVWL� IXQNFLRQDOQRVWL L HNRQRPLaQRVWL�
2YD SUHSRUXND MH XVYRMHQD SRVOH REDYTHQH MDYQH GLVNXVLMH QD QLYRX
2285�D HOHNWURGLVWULEXFLMD 65 6UELMH�

AODQRYL .RPLVLMH ]D WHKQLaND SLWDZD�

� -RYDQ 0LOL`� 3UHGVHGQLN .RPLVLMH� �(OHNWURGLVWULEXFLMD� %HRJUDG

� 0LORUDG 3HWURYL`� �(OHNWURGLVWULEXFLMD� 1L^
� 'UDJRTXE 0ODGHQRYL`� �(OHNWURWLPRN� =DMHaDU
� %UDQNR 7DQDVLMHYL`� �(OHNWURVUELMD� .UDTHYR
� 'UDJDQ &YHWNRYL`� �(OHNWURGLVWULEXFLMD� /HVNRYDF
� 7RPD .ULCQDU� �(OHNWURYRMYRGLQD� 1RYL 6DG
� 5DGPLOR 3HWURYL`� �(OHNWURPRUDYD� 6PHGHUHYVND 3DODQND
� #LYRWD 0DUNRYL`� �(OHNWURGLVWULEXFLMD� 9UDZH
� $KPHGR AHUNH]L� �(OHNWURNRVRYR� 3UL^WLQD
�� 7RPLVODY %RMNRYL`� 3RVORYQR XGUXCHZH (' 6UELMH
�� .UVWR #LCL`� 3RVORYQR XGUXCHZH (' 6UELMH
�� 0LOR^ 6WHIDQRYL`� 3RVORYQR XGUXCHZH (' 6UELMH�

AODQRYL 5DGQH JUXSH�

� 9ODGLPLU %DONRYRM� �(OHNWURYRMYRGLQD� 1RYL 6DG

� 'UDJDQ 6WDQNRYL`� �(OHNWURGLVWULEXFLMD� %HRJUDG

� 7RPLVODY %RMNRYL`� 3RVORYQR XGUXCHZH (' 6UELMH %HRJUDG�

6WUXaQL NRQVXOWDQW� GU -RYDQ 1DKPDQ� YDQUHGQL SURIHVRU (7)
%HRJUDG

MXQ �����
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1D RVQRYX SUHGORJD 5DGQH JUXSH� 7HKQLaNL VDYHW (36�D � 'LUHNFLMD ]D GL�
VWULEXFLMX HOHNWULaQH HQHUJLMH 6UELMH MH QD �����RP VDVWDQNX NRML MH RGU�
CDQ ���������� JRGLQH X %HRJUDGX GRQHR RGOXNX� XVYDMD VH

7(+1,A.$ 35(3258.$ EU��7(+1,A.$ 35(3258.$ EU��
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75$16)250$7256.,0 67$1,&$0$

����� N9� ����� N9� ������ N9� ������ N9 , ������ N9

3UHGORCHQD UH^HZD VX X VNODGX VD YDCH`LP SURSLVLPD L VWDQGDUGLPD L
]DGRYRTDYDMX ]DKWHYH VLJXUQRVWL� IXQNFLRQDOQRVWL L HNRQRPLaQRVWL�

AODQRYL 7HKQLaNRJ VDYHWD�

� 0LOXWLQ 5DGXORYL`� 3UHGVHGQLN� �(OHNWURGLVWULEXFLMD� %HRJUDG
� 'UDJDQ %DONRVNL� (36 %HRJUDG
� PU -RVLI 6SLUL`� �(OHNWURGLVWULEXFLMD� /HVNRYDF
� PU 1HQDG .DWL`� �(OHNWURYRMYRGLQD� 1RYL 6DG
� 0LORVDY )LOLSRYL`� �(OHNWURVUELMD� .UDTHYR
� 0LRGUDJ 3DYNRYL`� �(OHNWURWLPRN� =DMHaDU
� 0LORMH -H]GLPLURYL`� �(OHNWURGLVWULEXFLMD� 8CLFH
� .RQVWDQWLQ #LYNRYL`� �(OHNWURGLVWULEXFLMD� 1L^
� .VHQLMD %DUDF� �(OHNWURGLVWULEXFLMD� %HRJUDG
�� 0LURVODY 0DUNRYL`� �(OHNWURSULYUHGD &UQH *RUH� 1LN^L`
�� 0LOR^ 9XMR^HYL`� �(OHNWURGLVWULEXFLMD� 3RGJRULFD
�� 'UDJL` 1LNROL`� �(OHNWUR^XPDGLMD� .UDJXMHYDF
�� 0LRGUDJ $Q_HONRYL`� �(OHNWURNRVPHW� 3UL^WLQD
�� 9ODMNR 0XZDV� �(OHNWURPRUDYD� 3RCDUHYDF
�� 0LRGUDJ 0LTNRYL`� �(OHNWURGLVWULEXFLMD� 9UDZH
�� 0LORUDG 7X^HYTDN� �(OHNWURSULYUHGD 5HSXEOLNH 6USVNH�
�� 6YHWR]DU *ODPRaOLMD �(OHNWURGLVWULEXFLMD�%DZD /XND
�� #DUNR 0L`LQ� �(OHNWURYRMYRGLQD� 1RYL 6DG
�� $OHNVDQGDU 3HWURYL`� �(OHNWURVUELMD� 9DTHYR
�� )HGRUD /RQaDUHYL`� (36�'LUHNFLMD ]D GLVWULEXFLMX
�� 6ORERGDQ .XMRYL`� (36�'LUHNFLMD ]D GLVWULEXFLMX�

AODQRYL 5DGQH JUXSH�

� 9ODGLPLU %DONRYRM� �(OHNWURYRMYRGLQD� 1RYL 6DG
� 1LNROD %RCLORY� �(OHNWURVUELMD� .UDTHYR
� $OHNVDQGDU -DZL`� �(OHNWURGLVWULEXFLMD� /HVNRYDF
� %UDQNR 5DWNRYL`� �(OHNWURYRMYRGLQD� 1RYL 6DG
� PU 0LODGLQ 7DQDVNRYL`� �(OHNWURGLVWULEXFLMD� %HRJUDG
� 7RPLVODY %RMNRYL`� (36 � 'LUHNFLMD ]D GLVWULEXFLMX�

MXQ �����
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��� 2YD SUHSRUXND VH RGQRVL QD X]HPTHZD X GLVWULEXWLYQLP WUDQVIRUPD�

WRUVNLP VWDQLFDPD ����� N9� ����� N9� ������ N9� ������ N9 L ������ N9�
3UHSRUXND WDNR_H RGUH_XMH QHRSKRGQH PHUH ]D ]DGRYRTHZH XVORYD
EH]EHGQRVWL RG QDSRQD GRGLUD X WUDQVIRUPDWRUVNLP VWDQLFDPD �X
GDTHP WHNVWX� 76�� QLVNRQDSRQVNRM �11� PUHCL L LQVWDODFLMDPD
SRWUR^DaD�
2GUHGEH RYH SUHSRUXNH SULPHZXMX VH NRG L]JUDGZH QRYLK 76� NRG 76 X
SRJRQX SUL UHNRQVWUXNFLML VLVWHPD X]HPTHZD 76� NDR L X VYLP GUXJLP
VOXaDMHYLPD DNR SRVHEQR QLMH GUXJDaLMH QDJOD^HQR �WDaND �����

��� 2YD SUHSRUXND MH XVDJOD^HQD VD WHKQLaNLP SURSLVLPD ]D X]HPTHZD

HOHNWURHQHUJHWVNLK SRVWURMHZD QD]LYQRJ QDSRQD L]QDG ���� 9 L WHK�
QLaNLP SURSLVLPD ]D ]D^WLWX 11 PUHCD L SULSDGDMX`LK 76� NDR L VD
WHKQLaNLP SUHSRUXNDPD ]D X]HPTHZH QHXWUDOQLK WDaDND HOHNWURGL�
VWULEXWLYQLK PUHCD �73��� L ]D SULPHQX ]D^WLWQLK XUH_DMD �73����
2YD SUHSRUXND MH ]DVQRYDQD QD VWXGLMVNLP LVWUDCLYDZLPD �/���� SUR�
UDaXQLPD� PQRJREURMQLP PHUHZLPD� NDR L QD YL^HJRGL^ZHP LVNXVWYX X
HOHNWURGLVWULEXFLML 6UELMH�

��� 2YD SUHSRUXND LPD FLT�
� GD GHILQL^H RVQRYQH WHKQLaNH XVORYH ]D GLPHQ]LRQLVDZH L L]YR�
_HZH X]HPTHZD V RE]LURP QD NRQNUHWQH XVORYH UDGD GLVWULEX�
WLYQLK PUHCD�

� GD SUHSRUXaL PDWHULMDOH L SUHVHNH X]HPTLYDaD�
� GD SUHSRUXaL QDaLQ SURUDaXQD RWSRUQRVWL UDVSURVWLUDZD NDUDNWH�
ULVWLaQLK X]HPTLYDaD NRML VH QDMYL^H NRULVWH X GLVWULEXWLYQRM
PUHCL�

� GD SUHSRUXaL ]D^WLWQH PHUH RG L]QR^HZD SRWHQFLMDOD L] YLVRNRQD�
SRQVNLK SRVWURMHZD X 11 PUHCX L LQVWDODFLMH SRWUR^DaD�

� GD RGUHGL YUHGQRVWL RWSRUQRVWL X]HPTHZD ]D UD]OLaLWH XVORYH
UDGD L SUHSRUXaL QDaLQ PHUHZD L NRQWUROH�

� 261291, 7(+1,A., 86/29, =$ ',0(1=,21,6$:( ,
,=92?(:( 6,67(0$ 8=(04(:$ 76

��� 0UHCD ��� N9 MH GLUHNWQR X]HPTHQD� 3UL XWYU_LYDZX ]D^WLWQLK
PHUD NRMH HYHQWXDOQR WUHED SUHGX]HWL ]ERJ L]QR^HZD SRWHQFLMDOD L]

SRVWURMHZD ����; N9� WUHED UDaXQDWL VD YUHPHQRP LVNTXaHZD ]HPTR�

VSRMD QD VDELUQLFDPD ��� N9 RG ��� V DNR VH ]HPTRVSRM LVNTXaXMH

GHORYDZHP GUXJRJ VWHSHQD GLVWDQWQH ]D^WLWH� RGQRVQR ���� V DNR VH

]HPTRVSRM LVNTXaXMH GHORYDZHP ]D^WLWH VDELUQLFD ��� N9 X SRVWUR�

MHZX ����; N9� 9UHPH DXWRPDWVNRJ SRQRYQRJ XNTXaHZD MH GXCH RG ��� V�

��� 0UHCD �� N9 MH X]HPTHQD SUHNR QLVNRRPVNH LPSHGDQVH �QDMaH^`H
DNWLYQD RWSRUQRVW LOL UHDNWDQVD�� VD RJUDQLaHZHP VWUXMH ]HPTRVSRMD

QD ��� $� ,]X]HWQR� UD]JUDQDWD NDEORYVND PUHCD �� N9 X]HPTXMH VH
SUHNR QLVNRRPVNH UH]LVWDQVH VD RJUDQLaHZHP VWUXMH ]HPTRVSRMD QD

QDMYL^H ���� $� 9UHPH LVNTXaHZD ]HPTRVSRMD QH SUHOD]L � V�

9UHPH DXWRPDWVNRJ SRQRYQRJ XNTXaHZD MH GXCH RG ��� V�
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��� 0UHCH �� N9 L �� N9 VX X]HPTHQH SUHNR QLVNRRPVNH LPSHGDQVH
�QDMaH^`H DNWLYQD RWSRUQRVW� LOL UDGH VD L]RORYDQRP QHXWUDOQRP
WDaNRP�
9UHGQRVW QLVNRRPVNH LPSHGDQVH X X]HPTHQLP PUHCDPD ELUD VH WDNR

GD VH VWUXMD ]HPTRVSRMD RJUDQLaL QDMYL^H QD ��� $ �73���� ,]ERU QL�
VNRRPVNH LPSHGDQVH L GLPHQ]LRQLVDZH X]HPTHZD VD VWUXMDPD ]HPTR�

VSRMD L]QDG ��� $ QLVX SUHGPHW UD]PDWUDZD RYH SUHSRUXNH�

.DSDFLWLYQD VWUXMD ]HPTRVSRMD X L]RORYDQRM PUHCL �� N9 QH WUHED GD

SUH_H �� $� DOL QL X NRP VOXaDMX QH VPH GD SUH_H �� $�

.DSDFLWLYQD VWUXMD ]HPTRVSRMD X L]RORYDQRM PUHCL �� N9 QH WUHED GD

SUH_H �� $� DOL QL X NRP VOXaDMX QH VPH GD SUH_H �� $�

9UHPH LVNTXaHZD ]HPTRVSRMD QH VPH GD SUH_H � V DNR MH SULPHZHQD
QLVNRRPVND LPSHGDQVD�
9UHPH LVNTXaHZD ]HPTRVSRMD X L]RORYDQRM PUHCL QH VPH GD SUH_H

� K� DOL VH SUHSRUXaXMH GD QH SUH_H � V DNR XNXSQD NDSDFLWLYQD VWUXMD

JDOYDQVNL SRYH]DQH PUHCH SUHOD]L �� $ �73��D��

9UHPH DXWRPDWVNRJ SRQRYQRJ XNTXaHZD MH GXCH RG ��� V�

��� 11 PUHCD MH GLUHNWQR X]HPTHQD�

��� 6LVWHP X]HPTHZD 76 GLPHQ]LRQL^H VH SUHPD WRSORWQLP RSWH�
UH`HZLPD L QDSRQLPD GRGLUD�

��� 6 RE]LURP QD XVORYH UDGD GLVWULEXWLYQLK PUHCD X 6UELML �WDaNH ��� L
����� SURUDaXQ X]HPTHZD QD WHUPLaND QDSUH]DZD VH QH YU^L DNR VH
PDWHULMDOL L SUHVHFL X]HPTLYDaD ELUDMX SUHPD WDaNL ����

��� 6LVWHP X]HPTHZD 76 GLPHQ]LRQL^H VH SUHPD QDSRQLPD GRGLUD
WDNR GD QDSRQL GRGLUD QH SUHOD]H YUHGQRVWL GR]YRTHQLK QDSRQD GR�
GLUD NRML VH UDaXQDMX SUHPD L]UD]X�

W

��
8GR] =

JGH MH�

8GR] � GR]YRTHQL QDSRQL GRGLUD X YROWLPD �9��

W � YUHPH WUDMDZD ]HPTRVSRMD X VHNXQGDPD �V��

'R]YRTHQL QDSRQ GRGLUD QH VPH GD EXGH YH`L RG ���� 9�
7UDMQR GR]YRTHQL QDSRQ GRGLUD L]QRVL �� 9�
$NR 76 QHSRVUHGQR QDSDMD MDYQX �GLVWULEXWLYQX� PUHCX� QDSRQL GRGL�
UD NRML VH SUL ]HPTRVSRMX X YLVRNRQDSRQVNRM PUHCL MDYTDMX X 11
PUHCL L LQVWDODFLMDPD SRWUR^DaD �QD SULPHU� L]QR^HZHP SRWHQFL�
MDOD SUHNR QHXWUDOQRJ SURYRGQLND 11 PUHCH� QH VPHMX GD EXGX YH`L RG
GR]YRTHQLK QDSRQD GRGLUD SUHPD RYRM WDaNL�

��� 6LVWHP X]HPTHZD 76 ]DGRYRTDYD XVORYH EH]EHGQRVWL RG QDSRQD
GRGLUD DNR YUHGQRVW XNXSQH RWSRUQRVWL �LPSHGDQVH� X]HPTHZD
L]QRVL��

N

GR]G

X
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⋅
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=X � XNXSQD RWSRUQRVW �LPSHGDQVD� VLVWHPD X]HPTHZD 76 X RPLPD �Ω��
NG � VDaLQLODF NRML RGUH_XMH RGQRV QDSRQD X]HPTHZD 76 L QDSRQD

GRGLUD QD PHVWX GRGLUD�

8GR] � GR]YRTHQL QDSRQ GRGLUD SUHPD WDaNL ����

U � UHGXNFLRQL IDNWRU VUHGZHQDSRQVNRJ YRGD NRML QDSDMD 76�

,N � XNXSQD VWUXMD ]HPTRVSRMD VUHGZHQDSRQVNH PUHCH X DPSHULPD �$��

6DaLQLODF NG� X ]DYLVQRVWL RG XVORYD UDGD PUHCH �WDaNH ���� ��� L
����� LPD YUHGQRVWL NRMH VX GDWH X WDaNDPD ���� ���� ��� L ����
7UDCHQD YUHGQRVW XNXSQH RWSRUQRVWL �LPSHGDQVH� X]HPTHZD GRND�
]XMH VH PHUHZHP�

��� 8NXSQD RWSRUQRVW �LPSHGDQVD� X]HPTHZD 76 VDVWRML VH L] SDUD�
OHOQH YH]H RWSRUQRVWL UDVSURVWLUDZD X]HPTLYDaD 76 L RWSRUQRVWL
UDVSURVWLUDZD RVWDOLK X]HPTLYDaD NRML VX X JDOYDQVNRM YH]L VD X]HP�
TLYDaHP 76� NDR ^WR VX� HQHUJHWVNL NDEORYL VD SURYRGQLP SOD^WRP

�132 ���$� ,3=2 �� LWG��� ]D^WLWQL SURYRGQLFL �XCDG� QDG]HPQLK
YRGRYD� X]HPTLYDaL VXVHGQLK 76 NRML VX SUHNR SOD^WRYD LOL HOHN�
WULaQLK ]D^WLWD X JDOYDQVNRM YH]L� X]HPTLYDaL VXVHGQLK ]JUDGD�
YRGRYRG LWG�

���� 'LVWULEXWLYQH 76 ������ N9 L 76 ������ N9 NRMH LVSXZDYDMX XVORYH ]D

UDG X X]HPTHQLP PUHCDPD �� N9 L �� N9 PRJX GD VH SULNTXaXMX L QD

PUHCH �� N9 L �� N9 aLMH VX QHXWUDOQH WDaNH L]RORYDQH�

'LVWULEXWLYQH 76 ������ N9 L 76 ������ N9 NRMH LVSXZDYDMX XVORYH ]D

UDG LVNTXaLYR X L]RORYDQLP PUHCDPD �� N9 LOL �� N9 QH VPHMX GD

VH SULNTXaXMX QD X]HPTHQH PUHCH �� N9 LOL �� N9� 'LPHQ]LRQLVDZH
VLVWHPD X]HPTHZD 76 YU^L VH SUHPD NDSDFLWLYQRM VWUXML ]HPTR�

VSRMD FHORNXSQH JDOYDQVNL SRYH]DQH PUHCH �� N9 LOL �� N9�

���� 8 76 ����� N9 L 76 ����� N9 VH NRULVWL ]GUXCHQR X]HPTHZH �SRJODY�
TH ��� ,]YRGL VH VDPR MHGDQ X]HPTLYDa� NRML VH NRULVWL L ]D UDGQR L
]D ]D^WLWQR X]HPTHZH� ,VWL X]HPTLYDa VH NRULVWL L ]D X]HPTHZH
JURPREUDQVNH LQVWDODFLMH�

���� 8 76 ������ N9 L 76 ������ N9 NRMD UDGL X NDEORYVNRM VUHGZHQDSRQVNRM
PUHCL NRULVWL VH ]GUXCHQR X]HPTHZH �SRJODYTH ��� ,]YRGL VH VDPR
MHGDQ X]HPTLYDa� NRML VH NRULVWL L ]D UDGQR L ]D ]D^WLWQR X]HP�
THZH�

���� 8 76 ������ N9� 76 ������ N9 L 76 ������ N9� NRMD MH GLUHNWQR LOL SUHNR
NDEORYVNRJ YRGD SULNTXaHQD QD QDG]HPQX VUHGZHQDSRQVNX PUHCX
�VWXEQH 76 L SULJUDGVNH VORERGQRVWRMH`H 76�� SRVWXSD VH QD VOHGH`L
QDaLQ �SRJODYTH ���

������ $NR 76 UDGL X PUHCL VD X]HPTHQRP QHXWUDOQRP WDaNRP� LOL DNR VH
X URNX RG � JRGLQD SODQLUD SUHOD]DN QD UDG VD X]HPTHQRP QHXWUDO�
QRP WDaNRP� X 76 VH L]YRGH SRVHEQL X]HPTLYDaL ]D UDGQR L ]D�
^WLWQR X]HPTHZH NRML VH QDNQDGQR JDOYDQVNL SRYH]XMX DNR SRVWRMH
XVORYL ]D ]GUXCHQR X]HPTHZH �WDaND �����

������ $NR 76 UDGL LVNTXaLYR X PUHCL VD L]RORYDQRP QHXWUDOQRP
WDaNRP� LOL DNR VH X URNX RG � JRGLQD QH SODQLUD SUHOD]DN QD UDG
VD X]HPTHQRP QHXWUDOQRP WDaNRP� X 76 VH SR SUDYLOX NRULVWL
]GUXCHQR X]HPTHZH� 8 76 VH L]YRGL VDPR MHGDQ X]HPTLYDa NRML VH
NRULVWL L ]D UDGQR L ]D ]D^WLWQR X]HPTHZH� 8 VLVWHP UDGQRJ
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�]GUXCHQRJ� X]HPTHZD XNTXaHQL VX L VYL X]HPTLYDaL NRML VX
SULNTXaHQL QD QHXWUDOQL SURYRGQLN 11 PUHCH L X LQVWDODFLMDPD
SRWUR^DaD �WDaND �����

� 8=(04,9$A, , =(04292',

��� 3UL L]JUDGZL VLVWHPD X]HPTHZD QRYLK 76 L UHNRQVWUXNFLML VLVWHPD
X]HPTHZD 76 X SRJRQX WUHED NRULVWLWL PDWHULMDOH L SUHVHNH X VNODGX
VD RYRP WDaNRP�
=D L]YR_HZH X]HPTLYDaD 76 NRML VH GLUHNWQR SRODCH X WOR NR�

ULVWL VH EDNDUQR XCH SUHVHND QDMPDZH �� PP�� ,]X]HWQR� PRJX GD VH
NRULVWH L X]HPTLYDaL RG SRFLQNRYDQRJ aHOLND NUXCQRJ SXQRJ SUHVHND

SUHaQLND �� PP� VD VORMHP FLQND QDMPDZH �� µP�
=D GLUHNWQR SRODJDZH X]HPTLYDaD X WOR QH SUHSRUXaXMH VH SUL�
PHQD WUDNDVWLK aHOLaQLK SRFLQNRYDQLK X]HPTLYDaD�
=D L]MHGQDaHZH SRWHQFLMDOD XQXWDU 76 NRULVWL VH SRFLQNRYDQL aH�

OLN NUXCQRJ SXQRJ SUHVHND SUHaQLND �� PP LOL SRFLQNRYDQD aHOLaQD

WUDND SUHVHND QDMPDZH ��� PP� L GHETLQH QDMPDZH � PP�

��� 'D EL VH L]EHJDR QHJDWLYDQ XWLFDM VX^QRJ SHULRGD QD SRJRU^DZH
SURYRGQRVWL WOD X JRUZLP VORMHYLPD� SUHSRUXaXMH VH NRPELQDFLMD KR�
UL]RQWDOQLK L YHUWLNDOQLK X]HPTLYDaD� DNR YUVWD WOD WR RPRJX`DYD�
.DR YHUWLNDOQL X]HPTLYDa NRULVWL VH SRFLQNRYDQD FHY SUHaQLND QDM�

PDZH ���� PP LOL SRFLQNRYDQL ^WDSQL X]HPTLYDa SUHaQLND QDMPDZH

�� PP� GXCLQH QDMPDZH �P�

��� 8]HPTLYDa WUHED GD EXGH X GREURP NRQWDNWX VD WORP X NRMH VH SRODCH�
.RG NDPHQLWRJ LOL ^TXQNRYLWRJ WOD X URY ]D SRODJDZH X]HPTLYDaD
QDVLSD VH GREUR SURYRGQD ]HPTD� EHQWRQLW L VO�

��� 8]HPTLYDaL PRUDMX GD EXGX JDOYDQVNL VSRMHQL PH_XVREQR L VD ]HPTR�

YRGLPD� 6SRMHYL VH L]YRGH ]DYDULYDZHP� SRPR`X YLMDND �QDMPDZH0���
LOL SRPR`X VWH]DTNL� 6YL SRG]HPQL VSRMHYL PRUDMX GD VH ]D^WLWH RG
SURGRUD YODJH� QD SULPHU ]DOLYDZHP ELWXPHQRP X NXWLML ]D XNUVQL
NRPDG�

��� 0HWDOQH PDVH X 76 SULNTXaXMX VH QD X]HPTLYDa SUHNR ]HPTRYRGD LOL
VDELUQRJ ]HPTRYRGD� 0HWDOQH PDVH NRMH VX aYUVWR L JDOYDQVNL VSRMHQH
VD X]HPTHQLP NRQVWUXNFLMDPD WHPHTD LOL VD X]HPTHQLP aHOLaQLP
NRQVWUXNFLMDPD QH PRUDMX SRVHEQR GD VH X]HPTH�

��� 3ULUXEQLFH SURYRGQLK L]RODWRUD� NXNH ]D SULaYU^`LYDZH ]DWH]QLK
L]RODWRUD L SRGQRCMD SRWSRUQLK L]RODWRUD X]HPTXMX VH DNR QLVX X GR�
EURP JDOYDQVNRP VSRMX VD X]HPTHQLP GHORYLPD QRVH`H NRQVWUXNFLMH�

��� 1LMH GR]YRTHQR NRUL^`HZH SOD^WD� DUPDWXUH LOL HOHNWULaQH ]D^WL�
WH NDEOD NDR ]HPTRYRGD LOL VDELUQRJ ]HPTRYRGD�

��� 0HWDOQL SOD^W� DUPDWXUD L HOHNWULaQD ]D^WLWD VUHGZHQDSRQVNRJ ND�
EOD� RGQRVQR QRVH`H XCH L HOHNWULaQD ]D^WLWD VUHGZHQDSRQVNRJ
6.6�D� X]HPTXMX VH YH]LYDZHP QD ]D^WLWQD X]HPTHZD 76 NRMH SRYH�
]XMH NDEORYVNL YRG� RGQRVQR YH]LYDZHP QD X]HPTLYDa VWXED QDG�
]HPQRJ YRGD QD NRPH VH YRG MDYTD QHL]RORYDQR� ,]X]HWDN MH PRJX` X
VOXaDMX L] WDaNH ������
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��� .DEO VD SURYRGQLP SOD^WRP WLSD 132 ���$� ,3=2 �� L VO� RGOLaDQ
MH X]HPTLYDaa� D X GLVWULEXWLYQLP PUHCDPD QDMaH^`H VH MDYTD X GYD
VOXaDMD�

� µNUDWDNµ NDEO� NRML VOXCL ]D SULNTXaDN 76 QD QDG]HPQX VUHGZH�
QDSRQVNX PUHCX�

� µGXJDaDNµ NDEO� NRML UDGL X UD]JUDQDWRM NDEORYVNRM VUHGZHQDSRQVNRM
PUHCL �JUDGVNL NRQ]XP��

�.UDWDN NDEO� VH SRQD^D NDR WUDNDVWL X]HPTLYDa� 'XCLQD GR NRMH VH

NDEO SRQD^D NDR µNUDWDNµ PRCH SULEOLCQR GD VH RGUHGL SUHPD
L]UD]X�

ρ⋅≈ ��/N

JGH MH /N GXCLQD X PHWULPD �P�� D ρ VSHFLILaQD HOHNWULaQD RWSRUQRVW

WOD X RPPHWULPD �ΩP��
8NXSQD RWSRUQRVW UDVSURVWLUDZD NDEORYVNRJ SULNTXaND5N QD QDG]HP�
QL YRG SURUDaXQDYD VH SUHPD L]UD]X�

VNW

VNW
N

55

55
5

+
⋅=

JGH MH�

5NW � RWSRUQRVW UDVSURVWLUDZD NDEOD NDR WUDNDVWRJ X]HPTLYDaD�

5V � RWSRUQRVW UDVSURVWLUDZD X]HPTLYDaD VWXED�

2WSRUQRVW UDVSURVWLUDZD NDEOD NDR WUDNDVWRJ X]HPTLYDaD SURUDaX�
QDYD VH SUHPD L]UD]X�

ρ⋅= UNW U5

JGH MH UU UHODWLYQD RWSRUQRVW UDVSURVWLUDZD WUDNDVWRJ X]HPTLYDaD

aLMH VH YUHGQRVWL� X ]DYLVQRVWL RG GXCLQH /� GRELMDMX VD GLMDJUDPD QD
VO�����D� L YDCH ]D SURVHaQH YUHGQRVWL SUHVHND NDEORYD NRML VH

NRULVWH X GLVWULEXWLYQRM PUHCL L GXELQX XNRSDYDZD NDEOD RNR ��� P

�73���� .DR GXCLQD / X]LPD VH GHR XNXSQH GXCLQH NDEORYVNRJ SUL�
NTXaND NRML MH X QHSRVUHGQRP NRQWDNWX VD WORP� D QDOD]L VH L]YDQ
SRYU^LQH NRMX ]DKYDWD VSRTD^ZD NRQWXUD X]HPTLYDaD 76�

2WSRUQRVW UDVSURVWLUDZD X]HPTLYDaD VWXED L]QRVL5V ≤ �� Ω �73����
.DEO GXCLQH YH`H RG GXCLQH �NUDWNRJ� NDEOD QDMaH^`H VH ]DYU^DYD X
VXVHGQRM 76� 1D VO�����E GDMH VH JUDILaNL SULND] YUHGQRVWL RWSRU�

QRVWL UDVSURVWLUDZD NDEOD �5N� X ]DYLVQRVWL RG GXCLQH NDEOD ]D

ρ  ��� ΩP L X] SUHWSRVWDYNX GD QD NUDMX NDEOD RWSRUQRVW UDVSURVWL�

UDZD X]HPTLYDaD RGJRYDUDMX`H 76 L]QRVL� � Ω � � Ω LOL ��� Ω �
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$NR 76 UDGL X UD]JUDQDWRM NDEORYVNRM VUHGZHQDSRQVNRM PUHCL �JUDG�
VNL NRQ]XP�� VYDNL NDEO SULNTXaHQ QD 76 PRCH VD VWDQRYL^WD

X]HPTHZD GD VH WUHWLUD NDR µGXJDaDNµ� ^WR ]QDaL GD MH SULNTXaHQ
SDUDOHOQR X]HPTLYDaX 76 L GD LPD VWDOQX YUHGQRVW RWSRUQRVWL

UDVSURVWLUDZD �5NG� QH]DYLVQR RG EURMD 76 L YUHGQRVWL RWSRUQRVWL
UDVSURVWLUDZD 76 NRMH SRYH]XMH� L NRMD PRCH SULEOLCQR GD VH SUR�
UDaXQD SUHPD L]UD]X�

ρ⋅≈ �����5NG

'XCLQD SUHNR NRMH VH NDEO SRQD^D NDR µGXJDaDNµ PRCH SULEOLCQR GD
VH SURUDaXQD SUHPD L]UD]X�

ρ⋅=⋅≈ ��/�/ NG

���� .DEORYL VD QHSURYRGQLP SOD^WRP WLSD ;+( ���$� ;+3 �� L VO��
XNTXaXMX`L L VUHGZHQDSRQVNL 6.6 WLSD ;+( ���2�$�� SRVUHGQR
GHOXMX NDR X]HPTLYDaL MHU SRPR`X HOHNWULaQH ]D^WLWH �EDNDU SUH�

VHND �[�[�� PP� LOL �[�[�� PP�� SDUDOHOQR YH]XMX X]HPTLYDaH
VXVHGQLK 76 L WDNR VPDZXMX LPSHGDQVX VLVWHPD X]HPTHZD VYLK 76�
$NR 76 UDGL X UD]JUDQDWRM VUHGZHQDSRQVNRM PUHCL �JUDGVNL NRQ]XP��
VYDND 76 SRYH]DQD MH EDU X MHGQRP SUDYFX VD GYH LOL YL^H 76� SD VX
SUHNR HOHNWULaQLK ]D^WLWD JDOYDQVNL SRYH]DQL L X]HPTLYDaL WLK

76� 9UHGQRVW RWSRUQRVWL X]HPTHZD �5N� GYH LOL YL^H VXVHGQLK 76�

SUL ρ ≤ ��� ΩP� L]QRVL�
5N ≈ � Ω� DNR NDEORYVNL YRG SRYH]XMH VORERGQRVWRMH`H 76 ;���� N9 VD

QDPHQVNL L]YHGHQLP X]HPTLYDaLPD RWSRUQRVWL UDVSURVWL�

UDZD RNR � Ω�
5N ≈ ��� Ω� DNR NDEORYVNL YRG SRYH]XMH 76 ;���� N9 VPH^WHQH X YH`H

]JUDGH �REMHNWH� VD WHPHTQLP X]HPTLYDaLPD RWSRUQRVWL

UDVSURVWLUDZD RNR � Ω�
'D EL VH XUDaXQDR HIHNDW VPDZHZD LPSHGDQVH VLVWHPD X]HPTHZD
76 ]ERJ XWLFDMD X]HPTLYDaD VXVHGQLK 76� GXC aLWDYRJ NDEORYVNRJ
YRGD PRUD GD EXGH REH]EH_HQD SRX]GDQD JDOYDQVND YH]D HOHN�
WULaQLK ]D^WLWD VXVHGQLK GHRQLFD YRGD QD NDEORYVNLP VSRMQLFD�
PD� ]DYU^QLFDPD L X 76�

� 8=(04(:$ 8 ',675,%87,91,0 76������ N9 ,�76������ N9

��� 8 ID]L SURMHNWRYDZD 76 ����� N9 L 76 ����� N9 QLMH SRWUHEQD SUR�
YHUD LOL SURUDaXQ X]HPTHZD� YH` SURMHNWRP WUHED VDPR GD VH
SUHGYLGL L]YR_HZH X]HPTHZD SUHPD RYRM SUHSRUXFL�
8 76 VH NRULVWL ]GUXCHQR X]HPTHZH�

��� =GUXCHQR X]HPTHZH 76 ����� N9�L 76 ����� N9 L]YRGL VH WDNR GD VH
L]YHGH X]HPTLYDa ]D^WLWQRJ X]HPTHZD �WDaND ���� L QD ZHJD YHCX�
NX`L^WD HQHUJHWVNLK WUDQVIRUPDWRUD� PHWDOQL SOD^WRYL� HOHNWULaQH
]D^WLWH L DUPDWXUH NDEORYD� VHNXQGDUQD VWUXMQD NROD PHUQLK WUDQV�

IRUPDWRUD� X]HPTHZH QHXWUDOQH WDaNH PUHCH �� N9 LOL �� N9
�QLVNRRPVND LPSHGDQVD�� QHXWUDOQL SURYRGQLFL HQHUJHVNLK WUDQVIRU�
PDWRUD ]D VRSVWYHQX SRWUR^ZX� RGYRGQLFL SUHQDSRQD� ]D^WLWQL SUR�
YRGQLFL �XCDG� QDG]HPQLK YRGRYD NRML XOD]H X 76� ]HPTRYRGL JURPR�



(/(.752',675,%8&,-$ 65%,-( 73��

� 7(+1,A.$ 35(3258.$ MXQ �����

EUDQVNH LQVWDODFLMH� FHYRYRGL� NDR L VYL RVWDOL PHWDOQL GHORYL
RSUHPH L DSDUDWD NRML QH SULSDGDMX VWUXMQLP NROLPD�
$NR VH ]HPTRVSRMQD ]D^WLWD HQHUJHWVNRJ WUDQVIRUPDWRUD L]YRGL NDR
]D^WLWD NX`L^WD� YH]D NX`L^WD HQHUJHWVNRJ WUDQVIRUPDWRUD VD X]HP�
TLYDaHP 76 L]YRGL VH SUHNR SULPDUD VWUXMQRJ WUDQVIRUPDWRUD QD
aLML VHNXQGDU VH SULNTXaXMH ]D^WLWD NX`L^WD�

��� 8]HPTLYDa ]D^WLWQRJ X]HPTHZD 76 ����� N9 L 76 ����� N9 L]YRGL
VH QD VOHGH`L QDaLQ �VO������

� WHPHTQL X]HPTLYDa� � KRUL]RQWDOQL X]HPTLYDa� � X]HPTLYDa ]D REOLNRYDZH
SRWHQFLMDOD RJUDGH�

6O���� ,]YR_HZH ]D^WLWQRJ X]HPTHZD 76 ��������� N9

����� =JUDGD X NRMX VH SRVWDYTD NRPSOHWQD 76� RGQRVQR VYDND ]JUDGD QD
WHULWRULML 76 X NRMX VH VPH^WDMX GHORYL 76 �UD]YRGQD SRVWURMHZD�
NRPDQGQH SURVWRULMH LWG�� PRUD GD SRVHGXMH WHPHTQL X]HPTLYDa
�73��� L VSURYHGHQH PHUH L]MHGQDaHZD SRWHQFLMDOD XQXWDU ]JUDGH�

2NR ]JUDGH� QD XGDTHZX � P RG ]LGD L QD GXELQL RG ��� P� SRVWDYTD
VH VSRTD^ZD NRQWXUD �SUVWHQ� X]HPTLYDaD� NRMD VH SRYH]XMH VD WH�
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PHTQLP X]HPTLYDaHP GLUHNWQR QD YL^H PHVWD LOL SUHNR JODYQRJ
SULNTXaND �VDELUQLFH� ]D X]HPTHZH XQXWDU ]JUDGH�

����� $NR VH GHORYL 76 PRQWLUDMX QD RWYRUHQRP �VSRTD^ZD PRQWDCD�� WD�
GD VH� X ]DYLVQRVWL RG UDVSRORCLYRJ SURVWRUD L UDVSRUHGD RSUHPH�
HQHUJHWVNLK WUDQVIRUPDWRUD L GUXJLK XUH_DMD� SRODCH KRUL]RQWDOQL

X]HPTLYDa QD GXELQL RNR ��� P� SUL aHPX VH IRUPLUDMX SUDYRXJDRQD
RNFD�

����� 0HWDOQD RJUDGD 76� RGQRVQR PHWDOQL VWXERYL RJUDGH 76 QDSUDYTHQH
RG QHSURYRGQLK PDWHULMDOD� X]HPTXMX VH YH]LYDZHP QD ]DMHGQLaNL
X]HPTLYDa ]D REOLNRYDZH SRWHQFLMDOD NRML VH SRODCH VD VSRTD^ZH

VWUDQH GXC RJUDGH QD GDTLQX � P L GXELQX RG ��� P�
=DMHGQLaNL X]HPTLYDa ]D REOLNRYDZH SRWHQFLMDOD VH QD YL^H PHVWD
YH]XMH ]D X]HPTLYDa ]D^WLWQRJ X]HPTHZD 76�

��� ,]YR_HZHP X]HPTLYDaD SUHPD WDaNDPD ��� L ��� YU^L VH L]MHGQDaH�
ZH SRWHQFLMDOD XQXWDU 76 L REOLNRYDZH SRWHQFLMDOD RNR 76� SD VD
VWDQRYL^WD LVSXZHZD XVORYD EH]EHGQRVWL RG QDSRQD GRGLUD L NR�
UDND QLVX SRWUHEQH GRGDWQH ]D^WLWQH PHUH� NDR ^WR VX� SRVWDYTDZH
L]RODFLRQLK WHSLKD� DVIDOWLUDZH WOD RNR ]JUDGH 76 L VO�

��� 3UH DNWLYLUDZD 76 ����� N9 LOL 76 ����� N9� D X WRNX HNVSORDWDFLMH X
YUHPHQVNLP LQWHUYDOLPD SUHPD WDaNL ���� PRUD GD VH L]PHUL XNXSQD

RWSRUQRVW �LPSHGDQVD� VLVWHPD X]HPTHZD 76 �=X�� 8VORYL EH]EHG�
QRVWL RG QDSRQD GRGLUD EL`H LVSXZHQL X 76 L L]YDQ 76� SD QLMH
SRWUHEQR PHUHZH QDSRQD GRGLUD L NRUDND� DNR MH LVSXZHQ XVORY L]

WDaNH ���� 6 RE]LURP QD XVORYH UDGD PUHCH �� N9 �WDaND ����� VDaLQL�

ODF NG X WDaNL ��� LPD YUHGQRVW� NG  �� SD VH PHUHZHP PRUD GRELWL�

����� =X ≤ ��� Ω DNR MH 76 ����� N9 LOL 76 ����� N9 YH]DQD NDEORP �� N9

QD 76 ������ N9 �UHGXNFLRQL IDNWRU NDEOD VD SURYRGQLP SOD^WRP MH

U  ���� RGQRVQR U  ��� ]D NDEO VD QHSURYRGQLP SOD^WRP��

����� =X ≤ ��� Ω DNR MH 76 ����� N9 LOL 76 ����� N9 SULNTXaHQD QD QDG�

]HPQL YRG �� N9 �U  ���

����� =X ≤ ��� Ω DNR 76 ����� N9 UDGL X NDEORYVNRM PUHCL �� N9 X NRMRM MH

VWUXMD ]HPTRVSRMD RJUDQLaHQD QD QDMYL^H ���� $ �U ≈ �����

��� 9L^HJRGL^ZH LVNXVWYR X HOHNWURGLVWULEXFLML 6UELMH L REDYTHQD
PQRJREURMQD PHUHZD SRND]XMX GD `H XVORYL ����� L ����� ELWL XYHN LVSX�

ZHQL� EH] RE]LUD QD QDaLQ L]YR_HZD PUHCH �� N9 LOL �� N9� 8VORY
����� EL`H LVSXZHQ DNR MH LVSXZHQ EDU MHGDQ RG VOHGH`D WUL ]DKWHYD�

� 76 MH SULNTXaHQD QD QDMPDZH GYD QDG]HPQD YRGD �� N9 VD ]D�

^WLWQLP SURYRGQLNRP X GXCLQL RG QDMPDZH � NP VYDNL�
� QD 76 VX SULNTXaHQD QDMPDZH GYD NDEOD VD SURYRGQLP SOD^WRP

WLSD 132 ���$� ,3=2 �� L VO� X GXCLQL RG SUHNR ��� P VYDNL�
� QD 76 VX SULNTXaHQD QDMPDZH WUL YRGD L]YHGHQD NDEORYLPD WLSD

;+( ���$� ;+3 ��� 6.6�RP WLSD ;+( ���2�$ LWG�� SUL aHPX VYDNL

YRG QDSDMD QDMPDZH GYH 76 ������ N9 LOL ������ N9�

��� $NR MH X]HPTLYDa ]D^WLWQRJ X]HPTHZD 76 L]YHGHQ SUHPD WDaNL ���� D
PHUHZHP XNXSQH RWSRUQRVWL ]GUXCHQRJ X]HPTHZD GRELMX VH YUHG�
QRVWL YH`H RG QDYHGHQLK X WDaNL ���� WDGD VH SULPHZXMH MHGQD RG
VOHGH`H GYH PHUH�
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� YUHPH LVNTXaHZD ]HPTRVSRMD QD VDELUQLFDPD �� N9 X 76 ����� N9

LOL 76 ����� N9 WUHED RJUDQLaLWL QD QDMYL^H ��� V L WDGD VH VPDWUD�
X VPLVOX YDCH`LK WHKQLaNLK SURSLVD� GD MH NULWHULMXP ]D^WLWH RG
QDSRQD GRGLUD LVSXZHQ� EH] GRND]LYDZD SURUDaXQRP LOL PHUHZHP�

� VPDZLWL YUHGQRVW RWSRUQRVWL X]HPTLYDaD ]D^WLWQRJ X]HPTHZD �QD
SULPHU� GRGDYDZHP YHUWLNDOQLK X]HPTLYDaD� GRGDYDZHP MR^ MHGQRJ
SUVWHQD X]HPTLYDaD L VO��� WDNR GD VH ]DGRYRTL XVORY L] WDaNH ����

� 8=(04(:$ 8 ',675,%� .$%/296.,0 7676 ������� N9 , 76 ������ N9

��� 2YDM GHR SUHSRUXNH RGUH_XMH QDaLQ L]YR_HZD X]HPTHZD X GLVWULEX�

WLYQRM 76 ������ N9 LOL 76 ������ N9 NRMD UDGL X NDEORYVNRM VUHGZHQD�
SRQVNRM PUHCL �X GDTHP WHNVWX� NDEORYVND '76��

��� 6LVWHP X]HPTHZD NDEORYVNH '76 L]YRGL VH WDNR GD ]DGRYRTL
XVORYH EH]EHGQRVWL RG QDSRQD GRGLUD ]D UDG X VUHGZHQDSRQVNRM
PUHCL aLMD MH QHXWUDOQD WDaND X]HPTHQD SUHNR QLVNRRPVNH LPSH�

GDQVH� VD RJUDQLaHZHP VWUXMH ]HPTRVSRMD QD QDMYL^H ��� $�

��� 8 NDEORYVNRM '76 VH L]YRGL ]GUXCHQR X]HPTHZH� WDNR ^WR VH
L]YHGH X]HPTLYDa ]D^WLWQRJ X]HPTHZD L QD ZHJD QHSRVUHGQR SUL�
NTXaL QHXWUDOQL SURYRGQLN 11 PUHCH�
1D ]D^WLWQR X]HPTHZH '76� NRMH LPD XORJX ]GUXCHQRJ X]HPTHZD� YH�
]XMX VH MR^� NX`L^WH HQHUJHWVNRJ WUDQVIRUPDWRUD� PHWDOQL SOD^WRYL�
HOHNWULaQH ]D^WLWH L DUPDWXUH NDEORYD� VHNXQGDUQD VWUXMQD NROD
PHUQLK WUDQVIRUPDWRUD� RGYRGQLFL SUHQDSRQD� NDR L VYL RVWDOL
PHWDOQL GHORYL RSUHPH L DSDUDWD NRML QH SULSDGDMX VWUXMQLP NROLPD�
1D RYDM QDaLQ YU^L VH L]MHGQDaHZH SRWHQFLMDOD XQXWDU '76� SD VD VWD�
QRYL^WD LVSXZHZD XVORYD EH]EHGQRVWL RG QDSRQD GRGLUD QLMH SR�
WUHEQR SRVWDYTDZH L]RODFLRQLK WHSLKD�

��� =GUXCHQR X]HPTHZH NDEORYVNH '76� NRMD VH SRVWDYTD X RNYLUX
QHNRJ REMHNWD �]JUDGH�� L]YRGL VH QD VOHGH`L QDaLQ�

����� $NR REMHNDW �]JUDGD� LPD VYRM WHPHTQL X]HPTLYDa� WDGD VH WHPHTQL
X]HPTLYDa NRULVWL L NDR X]HPTLYDa '76 L QH L]YRGL VH QLNDNDY
GUXJL X]HPTLYDa �VO��������

����� $NR REMHNDW �]JUDGD� QHPD VYRM WHPHTQL X]HPTLYDa� WDGD ]D '76
WUHED GD VH L]YHGH SRVHEDQ X]HPTLYDa QD UDVSRORCLYRP PHVWX YDQ
REMHNWD �]JUDGH�� QD SULPHU SRPR`X WUL YHUWLNDOQD X]HPTLYDaD NRML
VX PH_XVREQR SRYH]DQL EDNDUQLP X]HPTLYDaHP �VO��������

����� $NR REMHNDW �]JUDGD� QHPD VYRM WHPHTQL X]HPTLYDa� D L]YR_HZH
SRVHEQRJ X]HPTLYDaD SUHPD WDaNL ����� ELOR EL NRPSOLNRYDQR L
VNXSR �QD SULPHU� X FHQWUX JUDGD�� NDEORYVND '76 PRCH GD EXGH EH]
SRVHEQRJ X]HPTLYDaD �VO������� SRG XVORYRP GD UDGL X UD]JUDQDWRM

NDEORYVNRM PUHCL �� N9 LOL �� N9� GD MH SULNTXaHZH QD WX PUHCX

L]YHGHQR QDMPDZH VD GYD NDEOD VD SURYRGQLP SOD^WRP �132 ���$�

13+2 �� LWG�� GXCLQH SUHNR ��� P VYDNL �PHURGDYQD MH GXCLQD
PHWDOQRJ SOD^WD� EH] RE]LUD GD OL MH NDEO SRG QDSRQRP�� NDR L GD MH
QHXWUDOQL SURYRGQLN 11 PUHCH RYH '76 SRYH]DQ VD QHXWUDOQLP
SURYRGQLNRP VXVHGQH '76�
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n
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/HJHQGD�

��

��

                                                                                                     �

                                                                                                     �

 ��
  �
  �
  �                                                                                                  7

� WHPHTQL X]HPTLYDa REMHNWD
�]JUDGH�

� X]HPTLYDa 76� EDNDUQR XCH
� YHUWLNDOQL X]HPTLYDaL
� LVSLWQD VSRMQLFD
� L]MHGQDaHZH SRWHQFLMDOD X 76
� JODYQL SULNTXaDN �VDELUQLFD�

]D X]HPTHZH
� VDELUQLFD QHXWUDOQRJ

SURYRGQLND
� HQHUJHWVNL WUDQVIRUPDWRU
� 11 WDEOD
�� EORN 91
�� NDEO VD SURYRGQLP SOD^WRP�

6O������ 7HPHTQL X]HP�
TLYDa ]JUDGH NDR
X]HPTLYDa 76

6O������ ,]YR_HZH SRVHEQRJ
X]HPTLYDaD ]D 76 X ]JUDGL

6O������ .DEO 132 �� NDR
MHGLQL X]HPTLYDa 76
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��� =GUXCHQR X]HPTHZH NDEORYVNH '76 NRMD VH JUDGL NDR SRVHEDQ
VORERGQRVWRMH`L REMHNDW L]YRGL VH QD VOHGH`L QDaLQ �VO������

            �                                                                                                                               �

            �

            �
                                             �

            2
                                             �

                                             �

           4                                                                                   

            �

           ��

              �                                                                                                                            �

� WHPHTQL X]HPTLYDa 76� � VSRTD^ZD NRQWXUD� EDNDUQR XCH� � YHUWLNDOQL
X]HPTLYDaL� � LVSLWQD VSRMQLFD� � L]MHGQDaHZH SRWHQFLMDOD X 76� � JODYQL
SULNTXaDN �VDELUQLFD� ]D X]HPTHZH� � VDELUQLFD QHXWUDOQRJ SURYRGQLND�

� HQHUJHWVNL UDQVIRUPDWRU� � 11 WDEOD� �� EORN 91�

6O���� 8]HPTHZH VORERGQRVWRMH`H NDEORYVNH '76

8 WHPHT '76 SRODCH VH SUYD NRQWXUD �SUVWHQ� � WHPHTQL X]HPTLYDa
76�
$UPLUDQREHWRQVND NRQVWUXNFLMD '76 PRCH GD VH NRULVWL NDR WHPHT�
QL X]HPTLYDa SRG XVORYRP GD aHOLaQD DUPDWXUD X WHPHTX LPD GL�

UHNWDQ NRQWDNW �SUHNR EHWRQD� VD WORP� 1D UDVWRMDZX RG QDMPDZH � P L

QD GXELQX RG ��� P SRVWDYTD VH GUXJL �VSRTD^ZL� SUVWHQ X]HPTL�
YDaD� VD YHUWLNDOQLP X]HPTLYDaLPD X WHPHQLPD� 6SRTD^ZL SUVWHQ
VH SRYH]XMH VD WHPHTQLP X]HPTLYDaHP GLUHNWQR �VO����� LOL SUHNR
JODYQRJ SULNTXaND �VDELUQLFH� ]D X]HPTHZH�

$NR VH '76 QDOD]L QD SRGUXaMX UD]JUDQDWH PUHCH �� N9 LOL �� N9

L]YHGHQH NDEORYLPD VD SURYRGQLP SOD^WRP �132 ���$� ,3+2 �� LWG���
YHUWLNDOQL X]HPTLYDaL VH L]RVWDYTDMX�
9HUWLNDOQL X]HPTLYDaL X WHPHQLPD VSRTD^ZH NRQWXUH PRJX GD VH
L]RVWDYH L L] GUXJLK UD]ORJD� NDR� ]ERJ NDPHQLWRJ WOD� ]ERJ UL]LND RG
R^WH`HZD SRG]HPQLK LQVWDODFLMD LWG� L WDGD WUHED UDaXQDWL VD SRYH�
`DZHP RWSRUQRVWL UDVSURVWLUDZD X]HPTLYDaD ]D RNR ����

��� 3UH DNWLYLUDZD� D X WRNX HNVSORDWDFLMH QDMPDZH MHGDQSXW X �� JRGLQD�

PRUD GD VH L]PHUL XNXSQD RWSRUQRVW ]GUXCHQRJ X]HPTHZD �5]GU� NDE�
ORYVNH '76� 8VORYL EH]EHGQRVWL RG QDSRQD GRGLUD EL`H LVSXZHQL X
'76 L L]YDQ '76� X 11 PUHCL L LQVWDODFLMDPD SRWUR^DaD� SD QLMH
SRWUHEQR PHUHZH QDSRQD GRGLUD L NRUDND� DNR MH LVSXZHQ XVORY L]
WDaNH ����

6 RE]LURP QD XVORYH UDGD PUHCH �� N9 L �� N9 �WDaND ����� VDaLQLODF

NG X WDaNL ��� LPD YUHGQRVW� NG  �� SD VH PHUHZHP PRUD GRELWL�
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����� 5]GU ≤ � Ω� SRG XVORYRP GD MH '76 SRYH]DQD VUHGZHQDSRQVNLP NDEORP

VD SURYRGQLP SOD^WRP WLSD 132 ���$� ,3+2 �� LWG� ]D 76 ;�������

N9 �UHGXNFLRQL IDNWRU NDEOD L]QRVL RNR ������

����� 5]GU ≤ � Ω� SRG XVORYRP GD MH '76 SRYH]DQD VUHGZHQDSRQVNLP NDEORP

VD QHSURYRGQLP SOD^WRP WLSD ;+3 ���$� ;+( �� LWG� ]D 76 ;�������

N9 �UHGXNFLRQL IDNWRU NDEOD L]QRVL RNR �����

����� 5]GU ≤ ��� Ω� SRG XVORYRP GD MH '76 SRYH]DQD VUHGZHQDSRQVNLP

NDEORP VD QHSURYRGQLP SOD^WRP WLSD 33 �� L VO� ]D 76 ;������� N9

�UHGXNFLRQL IDNWRU NDEOD L]QRVL ���

1DSRPHQD� NDEORYL WLSD 33 �� L VO� QH RGJRYDUDMX YDCH`LP VWDQGDUGLPD MHU
QHPDMX HOHNWULaQX ]D^WLWX L HNUDQ L]RODFLMH� DOL VX UDQLMH NRUL^`HQL L
QDOD]H VH X HNVSORDWDFLML�

��� 'RVDGD^ZH LVNXVWYR� REDYTHQD PHUHZD L SURUDaXQL SRND]DOL VX GD
XVORY ����� PRCH GD VH ]DGRYRTL X VYLP SRJRQVNLP XVORYLPD�
8VORY ����� PRCH GD VH ]DGRYRTL�

� DNR MH X SULSDGDMX`RM 11 PUHCL SULPHZHQ 71 VLVWHP QDSDMDZD� D
QHXWUDOQL SURYRGQLN SRYH]DQ VD YRGRYRGRP L X]HPTLYDaLPD REMH�
NDWD �]JUDGD��

� DNR VX LVSXZHQL XVORYL L] WDaNH �����
8 SUHGKRGQR QDEURMDQLP VOXaDMHYLPD� X ID]L SURMHNWRYDZD QLMH
SRWUHEQD SURYHUD L SURUDaXQ ]GUXCHQRJ X]HPTHZD� YH` SURMHNWDQW
XVYDMD RWSRUQRVW X]HPTHZD QDMEOLCH '76 VD NRMRP VH SRYH]XMH SURMHN�
WRYDQD '76� 8 RVWDOLP VOXaDMHYLPD L] WDaNH ��� SURYHUD L SURUDaXQ
]GUXCHQRJ X]HPTHZD '76 VX QHRSKRGQL�

��� $NR QHNL RG XVORYD L] WDaNH ��� QH PRCH GD VH LVSXQL� WUHED GD VH
SULPHQL QHND RG VOHGH`LK PHUD� LOL ZLKRYD NRPELQDFLMD�

����� 6PDZHZH YUHPHQD WUDMDZD ]HPTRVSRMD W QD VDELUQLFDPD �� N9 LOL

�� N9 QD YUHGQRVWL LVSRG � V� =D SURVHaQH XVORYH UDGD X
GLVWULEXWLYQRM PUHCL 6UELMH QH SUHSRUXaXMH VH GLPHQ]LRQLVDZH

X]HPTHZD NDEORYVNH '76 VD YUHPHQLPD LVSRG ��� V� ^WR RGJRYDUD
GYRVWUXNLP YUHGQRVWLPD RWSRUQRVWL X]HPTHZD L] WDaNH ����

����� 6PDZHZH RWSRUQRVWL X]HPTHZD NDEORYVNH '76� QD SULPHU� GRGD�
YDZHP MR^ MHGQRJ SUVWHQD X]HPTLYDaD� NRUL^`HZHP YHUWLNDOQLK
X]HPTLYDaD YH`LK GXCLQD� L]YR_HZHP SRVHEQRJ X]HPTLYDaD UDGQRJ
X]HPTHZD LWG�
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��� 2YDM GHR SUHSRUXNH RGUH_XMH QDaLQ L]YR_HZD X]HPTHZD X GLVWULEX�

WLYQRM 76 ������ N9� 76 ������ N9 LOL 76 ������ N9 NRMD MH GLUHNWQR LOL
SUHNR NDEORYVNRJ YRGD SULNTXaHQD QD QDG]HPQX VUHGZHQDSRQVNX PUH�
CX� 2YGH VSDGDMX� VWXEQH 76 �73��Y L 73��J� L SULJUDGVNH VORERGQR�
VWRMH`H '76 �73��E��

6UHGZHQDSRQVNL YRG L]YHGHQ 6.6�RP WLSD ;+( ���2�$ PRCH VD
VWDQRYL^WD X]HPTHZD GD VH WUHWLUD LVWR NDR RGJRYDUDMX`L WLS
SRG]HPQRJ NDEOD �UHGXNFLRQL IDNWRU� XWLFDM X]HPTLYDaD VXVHGQLK 76
LWG� � SRJODYTH ��� DNR VX LVSXZHQL VOHGH`L XVORYL�
� GD MH GXC aLWDYRJ NDEORYVNRJ YRGD REH]EH_HQD SRX]GDQD JDOYDQVND
YH]D HOHNWULaQLK ]D^WLWD VXVHGQLK GHRQLFD QD NDEORYVNLP VSRMQL�
FDPD� ]DYU^QLFDPD L X 76�

� GD MH HOHNWULaQD ]D^WLWD SUYH GHRQLFH YRGD JDOYDQVNL YH]DQD QD
X]HPTLYDa L]YRUQH 76�

��� .DGD VH X]HPTLYDaL UDGQRJ L ]D^WLWQRJ X]HPTHZD VWXEQH LOL
SULJUDGVNH VORERGQRVWRMH`H '76 L]YRGH SRVHEQR� PRUDMX GD EXGX QD

PH_XVREQRP UDVWRMDZX RG QDMPDZH �� P� $NR SRVWRMH XVORYL ]D ]GUX�
CHQR X]HPTHZH� X '76 VH JDOYDQVNL SRYH]XMX QHXWUDOQL SURYRGQLN
11 PUHCH L JODYQL SULNTXaDN �VDELUQLFD� ]D^WLWQRJ X]HPTHZD�

��� 5DGQR L ]D^WLWQR X]HPTHZH VX HILNDVQR UD]GYRMHQL� X VPLVOX YDCH�
`LK SURSLVD� DNR VH QD MHGQRP X]HPTHZX QH PRCH GD SRMDYL SRWHQFLMDO
YH`L RG �� � SRWHQFLMDOD GUXJRJ X]HPTHZD� SUL aHPX QD X]HPTLYDaX

]D^WLWQRJ X]HPTHZD QH VPH GD VH SRMDYL QDSRQ YH`L RG ���� 9�

��� 8]HPTLYDa ]D^WLWQRJ X]HPTHZD SULJUDGVNH VORERGQRVWRMH`H
'76 L]YRGL VH QD VOHGH`L QDaLQ �VO������
8 WHPHT '76 SRODCH VH SUYD NRQWXUD �SUVWHQ� � WHPHTQL X]HPTLYDa
'76�
$PLUDQREHWRQVND NRQVWUXNFLMD '76 PRCH GD VH NRULVWL NDR WHPHTQL
X]HPTLYDa SRG XVORYRP GD aHOLaQD DUPDWXUD X WHPHTX LPD GLUHNWDQ
NRQWDNW �SUHNR EHWRQD� VD WORP�

1D UDVWRMDZH � P RG ]LGD L QD GXELQX RG ��� P SRVWDYTD VH NRQWXUD ]D
REOLNRYDZH SRWHQFLMDOD RNR 76 �GUXJL SUVWHQ X]HPTLYDaD�� NRMD VH
SRYH]XMH VD WHPHTQLP X]HPTLYDaHP GLUHNWQR LOL SUHNR JODYQRJ SUL�
NTXaND �VDELUQLFH� ]D X]HPTHZH X 76� .RQWXUD ]D REOLNRYDZH SR�
WHQFLMDOD VH QH SRVWDYTD DNR '76 WUHED GD UDGL LVNTXaLYR X L]ROR�

YDQRM PUHCL �� N9 LOL �� N9�
8PHVWR VSRTD^ZH NRQWXUH X]HPTLYDaD� X ]DYLVQRVWL RG ORNDOQLK
XVORYD �UDVSRORCLY SURVWRU� YUVWD WOD� SULVXVWYR SRG]HPQLK
LQVWDODFLMD L VO�� PRJX GD VH SULPHQH L GUXJD UH^HZD NRMD GDMX LVWL
HIHNDW V RE]LURP QD ]DKWHYH L] WDaNH ��� L ������
1D ]D^WLWQR X]HPTHZH '76 YH]XMX VH� NX`L^WH HQHUJHWVNRJ WUDQV�
IRUPDWRUD� PHWDOQL SOD^WRYL� HOHNWULaQH ]D^WLWH L DUPDWXUH ND�
EORYD� VHNXQGDUQD VWUXMQD NROD PHUQLK WUDQVIRUPDWRUD� RGYRGQLFL
SUHQDSRQD� NDR L VYL RVWDOL PHWDOQL GHORYL RSUHPH L DSDUDWD NRML QH
SULSDGDMX VWUXMQLP NROLPD� 1D RYDM QDaLQ YU^L VH L]MHGQDaHZH
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SRWHQFLMDOD XQXWDU '76 L REOLNRYDZH SRWHQFLMDOD RNR '76� SD VD
VWDQRYL^WD LVSXZHZD XVORYD EH]EHGQRVWL RG QDSRQD GRGLUD QLMH
SRWUHEQR SRVWDYTDZH L]RODFLRQLK WHSLKD XQXWDU '76� QLWL DVIDO�
WLUDZH WOD RNR '76�

   �                                                                                                                                              �

   �

                                                                                                   �

                                              �                   
n

   �
                                                                                                         �

                                                                                                       �

    �
                                                               �

                                                          ��          ��

     �                                                                                                                                           �

                                                      ��

                                                                          �

                                                                                ��

                                                                                          �

                                             �

� WHPHTQL X]HPTLYDa 76� � VSRTD^ZD NRQWXUD� EDNDUQR XCH� � YHUWLNDOQL
X]HPTLYDaL� � LVSLWQD VSRMQLFD� � NRQWXUD ]D REOLNRYDZH SRWHQFLMDOD� EDNDUQR
XCH� � JODYQL SULNTXaDN �VDELUQLFD� ]D X]HPTHZH� � VDELUQLFD QHXWUDOQRJ
SURYRGQLND� � HQHUJHWVNL WUDQVIRUPDWRU� � 11 WDEOD� �� EORN 91� �� L]MHG�

QDaHZH SRWHQFLMDOD X 76� �� NDEO 33�� �[�� PP�� � N9� �� X]HPTLYDa UDGQRJ
X]HPTHZD� EDNDUQR XCH�

1DSRPHQD� $NR '76 UDGL LVNTXaLYR X L]RORYDQRM PUHCL �� N9 LOL �� N9 QH
L]YRGL VH X]HPTLYDa UDGQRJ X]HPTHZD L NRQWXUD ]D REOLNRYDZH

SRWHQFLMDOD

6O� ��� 8]HPTHZH VORERGQRVWRMH`H '76 SULNTXaHQH QD

QDG]HPQX PUHCX
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��� 8]HPTLYDa ]D^WLWQRJ X]HPTHZD VWXEQH '76 L]YRGL VH SRPR`X GYH
NRQWXUH �SUVWHQD�� VD YHUWLNDOQLP X]HPTLYDaLPD X WHPHQLPD VSRTD�

^ZH NRQWXUH �VO������ 3UYD NRQWXUD VH SRVWDYTD QD GDTLQX � P RG

VWXED L QD GXELQX RG ��� P� 'UXJD �VSRTD^ZD� NRQWXUD VH SRVWDYTD

QDMPDZH QD � P RG SUYH NRQWXUH L QD GXELQL RG ��� P� 2EH NRQWXUH
PH_XVREQR VH SRYH]XMX QDMPDZH QD GYD PHVWD�
.RQVWUXNFLMD VWXED '76 YH]XMH VH QD X]HPTLYDa ]D^WLWQRJ X]HPTHZD
SUHNR VWH]DTNH ]D X]HPTHZH VWXED ��LVSLWQD VSRMQLFD�� L VDELUQRJ
]HPTRYRGD� 1D VDELUQL ]HPTRYRG SULNTXaXMX VH� NRQ]ROH� NX`L^WH
HQHUJHWVNRJ WUDQVIRUPDWRUD� NX`L^WH NRQGHQ]DWRUD� X]HPTHZH RG�
YRGQLND SUHQDSRQD� X]HPTHZH VHNXQGDUQLK NROD PHUQLK WUDQVIRUPD�
WRUD� NDR L PHWDOQL GHORYL RVWDOLK VUHGZHQDSRQVNLK L QLVNRQDSRQ�
VNLK QDSUDYD NRML QH SULSDGDMX VWUXMQRP NROX�
.DR VDELUQL ]HPTRYRG NRULVWL VH NRQVWUXNFLMD VWXED NRG PHWDOQLK
676� D NRG EHWRQVNLK 676�QDMPDZH MHGQD DUPDWXUQD ^LSND VWXED

SUHaQLND QDMPDZH �� PP NRMD VH SURWHCH RG YUKD GR GQD VWXED VD
L]YHGHQLP SULNTXaFLPD X YLGX PHVLQJDQLK QDYRMQLK aDXUD VD QDYRMHP

0�� ]D VYDNL HOHPHQW NRML VH X]HPTXMH� LOL VH X] VWXE SRODCH SRVHEQD

aHOLaQD SRFLQNRYDQD RNUXJOD CLFD SUHaQLND �� PP LOL WUDND �� PP

[ � PP�

    � � � �

                                                                                                            �

                                                                                                                                   �
                                                                                       �� P �

                            
�P                                      �P

    �                                                                                                 �

� NRQWXUD ]D REOLNRYDZH SRWHQFLMDOD� � VSRTD^ZD NRQWXUD� � YHUWLNDOQL

X]HPTLYDaL� � X]HPTLYDa UDGQRJ X]HPTHZD� � NDEO 33�� �[�� PP�� � N9�

1DSRPHQD� 8]HPTLYDa UDGQRJ X]HPTHZD VH QH L]YRGL DNR 676 UDGL LVNTXaLYR

X L]RORYDQRM PUHCL �� N9 LOL �� N9�

6O���� 8]HPTHZH 676

��� P

��� P
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��� 8]HPTLYDa UDGQRJ X]HPTHZH SULJUDGVNH VORERGQRVWRMH`H '76�
RGQRVQR VWXEQH '76�� L]YRGL VH X ]DYLVQRVWL RG UDVSRORCLYRJ SUR�
VWRUD L XVORYD GD EXGH XGDTHQ RG X]HPTLYDaD ]D^WLWQRJ X]HPTHZD

QDMPDZH �� P�
3UHSRUXaXMH VH NRUL^`HZH X]HPTLYDaD RG WUL YHUWLNDOQD X]HPTL�
YDaD �WDaND ���� NRML VX PH_XVREQR SRYH]DQL EDNDUQLP XCHWRP�

8]HPTLYDa UDGQRJ X]HPTHZD YH]XMH VH NDEORP 33��� � N9� � [ �� PP�

]D VDELUQLFX QHXWUDOQRJ SURYRGQLND QD 11 UD]YRGQRM WDEOL �VO���� L
����� $NR SURVWRU� SULVXVWYR SRG]HPQLK LQVWDODFLMD LOL YUVWD WOD
�NDPHQ� QH GR]YRTDYD GD VH L]YHGH RYDNDY X]HPTLYDa� LOL DNR
L]YHGHQL X]HPTLYDa QH PRCH GD ]DGRYRTL ]DKWHYH V RE]LURP QD
XVORYH EH]EHGQRVWL RG QDSRQD GRGLUD X 11 PUHCL L LQVWDODFLMDPD
SRWUR^DaD� X]HPTLYDa UDGQRJ X]HPTHZD PRCH GD VH L]YHGH SRPR`X
SRMHGLQDaQLK X]HPTLYDaD QHXWUDOQRJ SURYRGQLND NRG SUYLK VWXERYD
11 PUHCH LOL QD QHNL GUXJL QDaLQ�

��� 'LPHQ]LRQLVDZH VLVWHPD X]HPTHZD SULJUDGVNH VORERGQRVWRMH`H
'76 LOL VWXEQH '76 YU^L VH SUHPD VWUXML ]HPTRVSRMD NRMD MH RJUDQL�

aHQD QDMYL^H QD ��� $ DNR '76 UDGL X PUHCL VD X]HPTHQRP QHX�
WUDOQRP WDaNRP� LOL DNR VH X URNX RG � JRGLQD SODQLUD SUHOD]DN QD
UDG VD X]HPTHQRP QHXWUDOQRP WDaNRP� 8 '76 VH L]YRGH SRVHEQL
X]HPTLYDaL UDGQRJ L ]D^WLWQRJ X]HPTHZD� 'LPHQ]LRQLVDZH X]HPTL�
YDaD UDGQRJ L ]D^WLWQRJ X]HPTHZD ]DYLVL L RG WRJD GD OL `H VH
NRULVWLWL ]GUXCHQR X]HPTHZH� NDR L RG SULPHZHQRJ VLVWHPD ]D^WLWH
RG LQGLUHNWQRJ GRGLUD X 11 PUHCL L LQVWDODFLMDPD SRWUR^DaD�

����� =GUXCHQR X]HPTHZH VH SULPHZXMH DNR '76 QDSDMD XUEDQL]RYDQL
GHR QDVHTD� JGH YHOLND JXVWLQD SRG]HPQLK PHWDOQLK LQVWDODFLMD
RWHCDYD LOL RQHPRJX`DYD HILNDVQR UD]GYDMDZH UDGQRJ L ]D^WLWQRJ
X]HPTHZD� 8VORYL EH]EHGQRVWL RG QDSRQD GRGLUD EL`H LVSXZHQL
DNR XNXSQD RWSRUQRVW ]GUXCHQRJ X]HPTHZD ]DGRYRTDYD XVORY L]

WDaNH ���� .DNR MH UHGXNFLRQL IDNWRU QDG]HPQRJ YRGD U  �� D

VDaLQLODF NG  �� RWSRUQRVW ]GUXCHQRJ X]HPTHZD WUHED GD EXGH�

5]GU ≤ ��� Ω DNR VH ]HPTRVSRM LVNTXaXMH X YUHPHQX GR � V�

5]GU ≤ � Ω DNR VH ]HPTRVSRM LVNTXaXMH X YUHPHQX GR ��� V�

,]X]HWQR� YUHPH WUDMDZD ]HPTRVSRMD PRCH GD VH VPDZL GR ���� V�

aLPH VH GRELMD 5]GU ≤ � Ω� DOL VH QD WDM QDaLQ SRYH`DYD YHURYDWQR`D
QHVHOHNWLYQRJ GHORYDZD ]HPTRVSRMQH ]D^WLWH �73��D��
8 SURVHaQLP XVORYLPD UDGD GLVWULEXWLYQH PUHCH� WUDCHQH YUHG�
QRVWL RWSRUQRVWL ]GUXCHQRJ X]HPTHZD WH^NR MH RVWYDULWL QD
HNRQRPVNL SULKYDWTLY QDaLQ VDPR SRPR`X X]HPTLYDaD UDGQRJ L ]D�
^WLWQRJ X]HPTHZD� 0H_XWLP� DNR '76 QDSDMD 11 PUHCX L LQVWD�

ODFLMH SRWUR^DaD X NRMLPD MH QD ^LUHP SRGUXaMX SULPHZHQ 71 VLVWHP
QDSDMDZD� WUDCHQL XVORY ]D ]GUXCHQR X]HPTHZH UHODWLYQR ODNR VH
SRVWLCH MHU VH SUHNR QHXWUDOQRJ SURYRGQLND SRYH]XMX X]HPTLYDaL
VXVHGQLK '76� VYL X]HPTLYDaL REMHNDWD �]JUDGD�� YRGRYRG L RVWDOH
PHWDOQH LQVWDODFLMH NRMH LPDMX IXQNFLMX SULURGQLK X]HPTLYDaD� 8
RYRP VOXaDMX VH X ID]L SURMHNWRYDZD XVYDMD YUHGQRVW RWSRUQRVWL
]GUXCHQRJ X]HPTHZD VXVHGQH '76� GRN VH X]HPTLYDaL ]D^WLWQRJ L
UDGQRJ X]HPTHZD L]YRGH SUHPD WDaNDPD ���� ��� L ���� WDNR GD VH
GRELMH�
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5] ≤ � Ω�
5U ≤ �� Ω�

����� (ILNDVQR UD]GYDMDZH UDGQRJ L ]D^WLWQRJ X]HPTHZD QDMYL^H VH
SULPHZXMH DNR VH SULJUDGVND VORERGQRVWRMH`D LOL VWXEQD '76
QDOD]L YDQ XUEDQL]RYDQRJ GHOD QDVHTD��

D� 8]HPTLYDa ]D^WLWQRJ X]HPTHZD L]YRGL VH SUHPD WDaNL ����
RGQRVQR ���� 8NXSQD RWSRUQRVW ]D^WLWQRJ X]HPTHZD GLPHQ]LRQL^H

VH WDNR GD VH QD X]HPTLYDaX QH SUHNRUDaL QDSRQ RG ���� 9� ^WR VH
SRVWLCH DNR YUHGQRVW RWSRUQRVWL ]D^WLWQRJ X]HPTHZD L]QRVL�

5] ≤ � Ω X 76 ������ N9�

5] ≤ ��� Ω X 76 ������ N9 L 76 ������ N9�

E� 8NXSQD RWSRUQRVW UDGQRJ X]HPTHZD GLPHQ]LRQL^H VH X ]DYL�
VQRVWL RG SULPHZHQH ]D^WLWH RG LQGLUHNWQRJ GRGLUD X 11 PUHCL L
LQVWDODFLMDPD SRWUR^DaD�
3UHSRUXaXMH VH GD YUHGQRVW XNXSQH RWSRUQRVWL UDGQRJ X]HPTHZD
�X]HPTLYDa UDGQRJ X]HPTHZD '76 ]DMHGQR VD X]HPTLYDaLPD NRML
VH YH]XMX QD QHXWUDOQL SURYRGQLN 11 PUHCH� L]QRVL�

5U ≤ � Ω�

��� $NR '76 UDGL LVNTXaLYR X PUHCL VD L]RORYDQRP QHXWUDOQRP
WDaNRP� LOL DNR VH X URNX RG � JRGLQD QH SODQLUD SUHOD]DN QD UDG VD
X]HPTHQRP QHXWUDOQRP WDaNRP� X 76 VH SR SUDYLOX NRULVWL ]GUXCHQR
X]HPTHZH� 8 76 VH L]YRGL VDPR MHGDQ X]HPTLYDa� NRML VH NRULVWL L ]D
UDGQR L ]D ]D^WLWQR X]HPTHZH� 8 VLVWHP UDGQRJ �]GUXCHQRJ� X]HPTH�
ZD XNTXaHQL VX L VYL X]HPTLYDaL NRML VX SULNTXaHQL QD QHXWUDOQL
SURYRGQLN 11 PUHCH L X LQVWDODFLMDPD SRWUR^DaD� NDR� X]HPTLYDaL
QD NUDMZLP VWXERYLPD GXCLK GHRQLFD UDGLMDOQLK 11 YRGRYD �73����

X]HPTLYDaL REMHNDWD �]JUDGD� VD 71 VLVWHPRP QDSDMDZD �73��� L VO�
8VORYL EH]EHGQRVWL RG QDSRQD GRGLUD EL`H LVSXZHQL DNR XNXSQD RW�
SRUQRVW ]GUXCHQRJ X]HPTHZD ]DGRYRTDYD XVORY L] WDaNH ����

6DaLQLODF NG LPD YUHGQRVW�

D� NG � DNR VH ]HPTRVSRM LVNTXaXMH QDMNDVQLMH ]D � V� D WR X XVORYLPD
UDGD GLVWULEXWLYQH PUHCH 6UELMH RGJRYDUD PUHCDPD VD ND�

SDFLWLYQLP VWUXMDPD ]HPTRVSRMD GR �� $� L]X]HWQR GR �� $�

E� NG � DNR VH ]HPTRVSRM LVNTXaXMH QDMNDVQLMH ]D � K� DOL WUDMH GXCH RG

� V� D WR X XVORYLPD UDGD GLVWULEXWLYQH PUHCH 6UELMH RGJRYDUD

PUHCDPD VD NDSDFLWLYQLP VWUXMDPD ]HPTRVSRMD GR �� $ �73��D��

3UHSRUXaXMH VH GLPHQ]LRQLVDZH VLVWHPD X]HPTHZD ]D NDSDFLWLYQX

VWUXMX ]HPTRVSRMD RG �� $� 8 WRP VOXaDMX� XNXSQD RWSRUQRVW ]GUXCHQRJ
X]HPTHZD WUHED GD L]QRVL�

5]GU ≤ ��� Ω

,]X]HWQR� DNR '76 UDGL X L]RORYDQRM PUHCL X NRMRM NDSDFLWLYQD VWUXMD

]HPTRVSRMD SUHOD]L �� $� WUHED VPDZLWL YUHPH WUDMDZD ]HPTRVSRMD

WDNR GD VH WDNR_H GRELMH YUHGQRVW �]ERJ WLSL]DFLMH��5]GU ≤ ��� Ω
1D SULPHU� ]D JUDQLaQX YUHGQRVW VWUXMH ]HPTRVSRMD RG �� $ �L]QDG RYH
YUHGQRVWL QHXWUDOQD WDaND PUHCH VH REDYH]QR X]HPTXMH�� WUDMDZH ]HPTRVSR�

MD WUHED GD VH RJUDQLaL QD QDMYL^H ��� V�
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7UDCHQD YUHGQRVW RWSRUQRVWL ]GUXCHQRJ X]HPTHZD WUHED GD VH
SRVWLJQH SRPR`X X]HPTLYDaD ]D^WLWQRJ X]HPTHZD� aLMD RWSRUQRVW
UDVSURVWLUDZD WUHED GD EXGH�

5] ≤ ��� Ω�

� =$>7,7$ 2' ,=12>(:$ 327(1&,-$/$ ,= 76

��� 1HPD RSDVQRVWL RG L]QR^HZD SRWHQFLMDOD L] 76 ����� N9� 7676 �����
N9� 7676 ������ N9� 7676 ������ N9 L 76 ������ N9� SRG XVORYRP GD VX X]HP�
TLYDaL L X]HPTHZD L]YHGHQL L GLPHQ]LRQLVDQL VDJODVQR RYRM SUH�
SRUXFL�

1HPD RSDVQRVWL RG L]QR^HZD SRWHQFLMDOD L] 76 ���������� N9 DNR

76 QDSDMD UD]JUDQDWX PUHCX �� N9 LOL �� N9 L]YHGHQX NDEORYLPD VD
SURYRGQLP SOD^WRP� DNR MH GRGDWQR LVSXZHQ EDU MHGDQ RG VOHGH`D GYD
XVORYD�

� 76 ���������� N9 UDGL X NDEORYVNRM PUHCL ��� N9�

� ]HPTRVSRM QD VDELUQLFDPD ��� N9 LVNTXaXMH VH QDMNDVQLMH ]D ���� V�

��� 1LMH GR]YRTHQR SUHNLGDZH PHWDOQLK SOD^WRYD L XEDFLYDZH

L]RODFLRQLK XPHWDND HQHUJHWVNLK NDEORYD �� N9� �� N9 L �� N9 WLSD

132 ���$� ,3=2 �� L VO�
0HWDOQH YRGRYRGQH FHYL JDOYDQVNL VH UD]GYDMDMX RG X]HPTLYDaD
76 ���������� N9 XPHWDZHP FHYL RG L]RODFLRQRJ PDWHULMDOD QD PHVWX
XYR_HZD X 76�

��� =ERJ YHOLNLK VWUXMD ]HPTRVSRMD X PUHCL ��� N9� SRVWRML RSDVQRVW

SRMDYH YLVRNLK SRWHQFLMDOD QD X]HPTLYDaLPD QHNLK 76 ���������� N9�
2YL SRWHQFLMDOL PRJX GD VH SUHQHVX SUHNR PHWDOQLK SOD^WRYD� HOHN�

WULaQLK ]D^WLWD L�LOL DUPDWXUD HQHUJHWVNLK NDEORYD �� N9 LOL �� N9

GR 76 ������ N9 LOL 76 ������ N9� X 11 PUHCX L GDTH SUHNR QHXWUDOQRJ
SURYRGQLND X LQVWDODFLMH SRWUR^DaD� L]D]LYDMX`L QDSRQH GRGLUD NRML
EL X QHNLP VOXaDMHYLPD PRJOL GD EXGX YH`L RG GR]YRTHQLK QDSRQD
GRGLUD L] WDaNH ����

3UL ]HPTRVSRMX QD ��� N9 VWUDQL 76 ���������� N9� QD VLVWHPX X�

]HPTHZD X SUYRM 76 ������ N9 LOL ������ N9 SRMDYL`H VH QDSRQ 8
X�
�

XNLXLL�X =,UN8N8 ⋅⋅⋅=⋅=

JGH MH�

NL � NRHILFLMHQW L]QR^HZD �NRHILFLMHQW L]OD]H`HJ� SRWHQFLMDOD�

8XL � QDSRQ QD VLVWHPX X]HPTHZX 76 ���������� N9 X YROWLPD �9��

U � UHGXNFLRQL IDNWRU QDSRMQRJ YRGD ��� N9�

,N � XNXSQD VWUXMD ]HPTRVSRMD QD VDELUQLFDPD ��� N9 X 76 ����������

N9 X DPSHULPD �$��

=X � XNXSQD RWSRUQRVW �LPSHGDQVD� VLVWHPD X]HPTHZD 76 ����������

N9 X RPLPD �Ω��

1LMH SRWUHEQR SUHGX]LPDZH SRVHEQLK PHUD ]D^WLWH RG L]QR^HZD
SRWHQFLMDOD L] 76 ���������� N9� DNR QDSRQ VLVWHPD X]HPTHZD 8

X�
X

SUYRM 76 ������ N9 LOL 76 ������ N9 L]QRVL��
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8X� ≤ ��� 9 DNR VH ]HPTRVSRM QD VDELUQLFDPD ��� N9 LVNTXaXMH ]D ���

V GHORYDZHP GUXJRJ VWHSHQD GLVWDQWQH ]D^WLWH �8GR]  ��� 9�

NG ���

8X� ≤ ���� 9 DNR VH ]HPTRVSRM QD VDELUQLFDPD ��� N9 LVNTXaXMH ]D

���� V GHORYDZHP ]D^WLWH VDELUQLFD ��� N9 �8GR] ��� 9� NG ���

.RHILFLMHQW NL VH RGUH_XMH QD VOHGH`L QDaLQ�

D� $NR VH YH]D 76 ������ N9 LOL 76 ������ N9 VD 76 ���������� N9 L]YRGL

NDEORP VD SURYRGQLP SOD^WRP �132 ���$� ,3=2 �� L VO��� NRHILFLMHQW

L]QR^HZD SRWHQFLMDOD NL X ]DYLVQRVWL RG GXCLQH NDEORYVNRJ YRGD ��

N9 LOL �� N9 L ]D QHNROLNR YUHGQRVWL VSHFLILaQH HOHNWULaQH
RWSRUQRVWL WOD NRMH VX NDUDNWHULVWLaQH ]D JUDGVNL NRQ]XP� GRELMD VH

VD GLMDJUDPD QD VO�����D� =D GXCLQH NDEORYVNRJ YRGD PDZH RG ��� P

NRHILFLMHQW L]QR^HZD SRWHQFLMDOD LPD YUHGQRVW NDR L ]D GXCLQX ���

P� MHU VH WDGD 76 ������ N9 LOL 76 ������ N9 SUDNWLaQR QDOD]L XQXWDU

SRWHQFLMDOQRJ OHYND L]YRUQH 76 ���������� N9�

6O� ����D ,]QR^HZH SRWHQFLMDOD SUHNR SOD^WD

NDEOD ,32 ���$
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E� $NR VH YH]D 76 ������ N9 LOL 76 ������ N9 VD 76 ���������� N9 L]YRGL

NDEORP �� N9 LOL �� N9 VD QHSURYRGQLP SOD^WRP� NRHILFLMHQW NL� X

]DYLVQRVWL RG EURMD �QWV� 76 ;���� N9 NRMH VX SULNTXaHQH QD LVWL
NDEORYVNL YRG� X 76 NRMD MH QDMEOLCD L]YRUQRM 76 LPD YUHGQRVWL NRMH
VX GDWH X WDEHOL ����E� 8 WDEHOL L]UD] �XUEDQL]RYDQR QDVHTH�

SRGUD]XPHYD GD 76 ;���� N9 LPDMX UHODWLYQR PDOH YUHGQRVWL RWSRU�

QRVWL X]HPTHZD� QD SULPHU 5] ≈ ��� Ω X VOXaDMX GD MH QD ^LURNRP

SURVWRUX SULPHZHQ 71 VLVWHP QDSDMDZD� RGQRVQR 5] ≈ � Ω NRG PDOLK
YUHGQRVWL VSHFLILaQH HOHNWULaQH RWSRUQRVWL WOD L VO�
,]UD] �YDQJUDGVNL NRQ]XP� RELaQR SRGUD]XPHYD GD VH ]D QDSDMDZH

NRULVWL 61 6.6 ;+( ���2�$�

7DEHOD ����E� .RHI� L]QR^HZD SRWHQF� ]D NDEO VD QHSURYRGQLP SOD^WRP

%URM 76 QD YRGX �QWV� � � ! �

NL XUEDQL]RYDQR QDVHTH� 71 VLVWHP� 5] ≈ ��� Ω ���� ���� ����

NL XUEDQL]RYDQR QDVHTH� 5] ≈ � Ω ���� ���� ����

NL YDQJUDGVNL NRQ]XP� 5] ≈ � Ω ���� ��� ���

��� $NR QDSRQ X]HPTHZD 76 ������ N9 LOL 76 ������ N9 SUHOD]L YUHGQRVWL
GDWH X WDaNL ���� PRUD GD VH SUHGX]PH MHGQD LOL YL^H VOHGH`LK PHUD�
� SURUDaXQRP� DQDOL]RP L�LOL PHUHZLPD GRND]DWL GD VX QDSRQL

GRGLUD NRML VH MDYTDMX X 76 ������ N9 LOL 76 ������ N9� NRG L]ORCH�
QLK REMHNDWD 11 PUHCH L X LQVWDODFLMDPD QLVNRJ QDSRQD PDZL RG
GR]YRTHQLK QDSRQD GRGLUD L] WDaNH ����

� VPDZLWL QDSRQ VLVWHPD X]HPTHZD 76 ���������� N9 �WDaND �����

� VPDZLWL YUHPH WUDMDZD ]HPTRVSRMD X PUHCL ��� N9 �XJUDGLWL ]D^WL�

WX VDELUQLFD ��� N9 X 76 ���������� N9� SRGHVLWL GUXJL VWHSHQ GL�

VWDQWQH ]D^WLWH QD ��� V L VO���
� SUHGX]HWL GRGDWQH ]D^WLWQH PHUH �WDaND �����

��� 6PDZHZH QDSRQD X]HPTHZD 76 ���������� N9 PRCH GD VH SRVWLJQH
SULPHQRP MHGQH� LOL NRPELQDFLMRP YL^H PHUD� NDR ^WR VX�

����� 6PDZHZH VWUXMH ]HPTRVSRMD X PUHCL ��� N9� NRMH VH SRVWLCH
L]ERURP QDMSRYRTQLMH NRQILJXUDFLMH PUHCH L ]DEUDQRP WUDMQRJ UDGD
PUHCH X ]DWYRUHQRP SUVWHQX� 6PDZHZH EL PRJOR GD VH SRVWLJQH L
XEDFLYDZHP LPSHGDQVH ]D RJUDQLaHZH VWUXMH ]HPTRVSRMD� DNR VX
LVSXZHQL RVWDOL XVORYL ]D WX PHUX� 2YH PHUH VX VLVWHPVNH L PRJX GD
VH VSURYHGX VDPR QD QLYRX HOHNWURSULYUHGH NDR FHOLQH�
(IHNDW VPDZHZD VWUXMH ]HPTRVSRMD VPDZHZHP EURMD X]HPTHQLK

QHXWUDOQLK WDaDND ��� N9 HQHUJHWVNLK WUDQVIRUPDWRUD ����; N9 MH
PDOL� SD VH RYD PHUD QH NRULVWL X GLVWULEXWLYQLP PUHCDPD 6UELMH
�73����

����� 6PDZHZH GHOD VWUXMH ]HPTRVSRMD NUR] X]HPTLYDa 76� NRMH VH SR�
VWLCH VPDZHZHP UHGXNFLRQLK IDNWRUD QDSRMQLK YRGRYD SULPHQRP

]D^WLWQRJ SURYRGQLND RG ERTH SURYRGQRJ PDWHULMDOD �(�$O0J6L��� L
VO�� QD QDMPDZH ��� UDVSRQD RG 76�

����� 6PDZHZH LPSHGDQVH VLVWHPD X]HPTHZD 76� QD SULPHU GRGDYDZHP
YHUWLNDOQLK X]HPTLYDaD�



(/(.752',675,%8&,-$ 65%,-( 73��

�� 7(+1,A.$ 35(3258.$ MXQ �����

��� 'RGDWQH ]D^WLWQH PHUH� NRMH PRJX GD VH SULPHQH SRMHGLQDaQR LOL NDR
NRPELQDFLMD YL^H PHUD� VX�

����� 8 NDEORYVNL URY� X] NDEO VD QHSURYRGQLP SOD^WRP �;+3 ���$� ;+(

�� L VO�� NRML SRYH]XMH 76 ���������� N9 VD SUYRP 76 ������ N9 LOL 76

������ N9� QD QHNROLNR SUDYDFD SRODCH VH EDNDUQR XCH SUHVHND

QDMPDZH �� PP��

����� 2EMHNWL �]JUDGH� NRML VH QDSDMDMX L] 76 ������ N9 LOL 76 ������ N9 NRMH

VX GLUHNWQR YH]DQH QD 76 ���������� N9 LPDMX VYRM X]HPTLYDa �SR
PRJX`VWYX� WHPHTQL X]HPTLYDa� L VSURYHGHQH PHUH L]MHGQDaHZD SR�
WHQFLMDOD� D QLVNRQDSRQVNL UD]YRGQL RUPDQL L .3. VX� SR PRJX`VWYX�

RG L]RODFLRQLK PDWHULMDOD �RSUHPD NODVH ,,� LOL VH QDOD]H QD
DVIDOWLUDQRP SURVWRUX� .RG PHWDOQLK VWXERYD MDYQH UDVYHWH NRML VH

QDOD]H QD QHDVIDOWLUDQRP SURVWRUX L NRG NRMLK MH SULPHZHQ 71
VLVWHP QDSDMDZD L]YHGHQR MH REOLNRYDZH SRWHQFLMDOD�

����� ,]X]HWQR MH GR]YRTHQR GD VH X 76 ���������� N9 L]ROXMX HOHNWULaQH

]D^WLWH NDEORYD VD QHSURYRGQLP SOD^WRP �;+3 ���$� ;+( �� L VO��

RGQRVQR 6.6 ;+( ���2�$�� 3UL WRPH PRUD GD VH X]PH X RE]LU�

� GD UHGXNFLRQL IDNWRU YRGD �� N9 L �� N9 SRVWDMH U  � XPHVWR U  ����

^WR ]QDaL GD VLVWHP X]HPTHZD VYLK 76 ������ N9 LOL 76 ������ N9
NRMH VX SULNTXaHQH QD WDM YRG WUHED GD VH GLPHQ]LRQL^X QD GYR�
VWUXNR YH`X YUHGQRVW VWUXMH ]HPTRVSRMD�

� GD L]RVWDMH HIHNDW VPDZHZD XNXSQH RWSRUQRVWL �LPSHGDQVH� VLVWH�
PD X]HPTHZD 76 ]ERJ SUHNLGD JDOYDQVNH YH]H X]HPTLYDaD VXVHG�
QLK 76�

8 XVORYLPD UDGD GLVWULEXWLYQH PUHCH 6UELMH� GRGDWQD PHUD L]ROR�
YDZD HOHNWULaQLK ]D^WLWD NDEORYD PRCH GD VH SULPHQL� X] VYHREX�
KYDWQR WHKQRHNRQRPVNR REUD]ORCHZH� QD SRaHWNX HNVSORDWDFLRQRJ

YHND 76 ���������� N9 QD QHNRP L]YRGX �� N9 LOL �� N9 SUHNR NRJD VH

QDSDMD VDPR MHGQD 76 ������ N9 LOL 76 ������ N9�

��� =ERJ YHOLNRJ XWLFDMD NDEORYD �� N9 LOL �� N9 QD LPSHGDQVX VLVWHPD
X]HPTHZD L UH^DYDZH SUREOHPD L]QR^HZD SRWHQFLMDOD� QD VLVWHP

X]HPTHZD 76 ���������� N9 WUHED YH` QD SRaHWNX HNVSORDWDFLRQRJ

YHND 76 GD EXGH SULNTXaHQR QDMPDZH SHW NDEORYD �� N9 LOL �� N9 VD
SURYRGQLP SOD^WRP� RGQRVQR QDMPDZH RVDP NDEORYD VD QHSURYRGQLP
SOD^WRP� SUL aHPX QLMH ELWQR GD OL VX VYL NDEORYL SRG QDSRQRP�

��� 3UH L]YR_HZD UDGRYD QD YRGX NRG NRMLK VH YRG LVNTXaXMH� YRG VH
X]HPTXMH QD PHVWLPD RGYDMDZD RG QDSRQD� ,]X]HWQR� DNR MH YRG SUL�

NTXaHQ QD 76 ���������� N9� D QDSRQ VLVWHPD X]HPTHZD 76 SUHOD]L

YUHGQRVWL GDWH X WDaNL ���� WDGD VH X 76 ���������� YRG LVNTXaXMH DOL
VH QH X]HPTXMH�
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��� 8NXSQD RWSRUQRVW X]HPTHZD �UDGQR� ]D^WLWQR� ]GUXCHQR� PHUL VH

QDL]PHQLaQRP VWUXMRP XaHVWDQRVWL GR ��� +]� .RG 76 ;���� N9 NRULVWH
VH SUHQRVQL LQVWUXPHQWL �QD SULPHU XUH_DM NRML UDGL SUHPD %HUHQ�

GRYRM PHWRGL�� GRN VH ]D 76 ��������� N9 NRULVWL PHWRGD PHUHZHP
VWUXMH L QDSRQD� 0HUHZH VH YU^L EH] RGYDMDZD X]HPTLYDaD 76 RG
RVWDOLK X]HPTLYDaD� NDR ^WR VX� ]D^WLWQL SURYRGQLFL QDG]HPQLK
YRGRYD� PHWDOQL SOD^WRYL� DUPDWXUH L HOHNWULaQH ]D^WLWH HQHUJHW�
VNLK NDEORYD �RVLP DNR VH L]ULaLWR QH ]DKWHYD VXSURWQR� WDaND �������
QHXWUDOQL SURYRGQLN 11 PUHCH ]DMHGQR VD VYLP X]HPTLYDaLPD 11
PUHCH L LQVWDODFLMD SRWUR^DaD NRML VX SULNTXaHQL QD QHXWUDOQL
SURYRGQLN�
0HUHZH RWSRUQRVWL X]HPTHZD YU^L VH SUH SX^WDZD X SRJRQ LOL
SRVOH UDGRYD QD VLVWHPX X]HPTHZD� D X WRNX HNVSORDWDFLMH�

� QDMPDZH MHGDQSXW X �� JRGLQD NRG 76 ;���� N9�

� QDMPDZH MHGDQSXW X �� JRGLQD NRG 76 ����� N9 LOL 76 ����� N9 DNR VH
]D X]HPTLYDaH 76 NRML VH SRODCX X WOR NRULVWL EDNDU�

� QDMPDZH MHGDQSXW X � JRGLQD NRG 76 ����� N9 LOL 76 ����� N9 DNR VH
]D X]HPTLYDaH 76 NRML VH SRODCX X WOR NRULVWL SRFLQNRYDQL aHOLN�

8 LVWLP YUHPHQVNLP LQWHUYDOLPD YU^L VH L YL]XHOQL SUHJOHG� NRML
VOXCL ]D RFHQX NYDOLWHWD VSRMHYD L VWDZD ]D^WLWH RG NRUR]LMH X
VLVWHPX X]HPTHZD�

��� 0HUHZH QDSRQD GRGLUD L QDSRQD NRUDND VH QH YU^L DNR VX X]HP�
TLYDaL GLPHQ]LRQLVDQL L L]YHGHQL X VNODGX VD RYRP SUHSRUXNRP�

��� 6SHFLILaQD HOHNWULaQD RWSRUQRVW WOD VH QH PHUL�
=D SURUDaXQ RWSRUQRVWL X]HPTHZD NRULVWH VH SRGDFL R SURVHaQLP
VUHGZLP YUHGQRVWLPD NRML VX� X ]DYLVQRVWL RG YUVWH WOD JGH VH ORFL�
UD 76� GDWL X YDCH`LP SURSLVLPD R X]HPTHZLPD�

��� $NR UDGQR L ]D^WLWQR X]HPTHZH PRUDMX GD EXGX HILNDVQR UD]GYRMHQL
�WDaND ������� PRUD PHUHZHP GD VH GRNDCH GD VH VD MHGQRJ X]HPTLYDaD

QH PRCH GD SUHQHVH YL^H RG �� � SRWHQFLMDOD GUXJRJ X]HPTLYDaD�

��� 3UL L]YR_HZX NDEORYVNLK ]DYU^QLFD L VSRMQLFD QD VUHGZHQDSRQVNRP

NDEOX WLSD ;+3 ���$� ;+( ��� ;+( ���2�$ L VO�� D X WRNX HNVSORDWDFLMH
QDMPDZH MHGDQSXW X �� JRGLQD� WUHED PHUHZHP GRND]DWL JDOYDQVNX
SRYH]DQRVW HOHNWULaQH ]D^WLWH QD NUDMHYLPD NDEORYVNRJ YRGD NRML
SRYH]XMH GYH VXVHGQH 76�

/LWHUDWXUD�

� 3UDYLOQLN R WHKQLaNLP QRUPDWLYLPD ]D X]HPTHZD HOHNWURHQHUJHWVNLK

SRVWURMHZD QD]LYQRJ QDSRQD L]QDG ���� 9
�6O� OLVW 65- EU� ����������

� 3UDYLOQLN R L]PHQDPD L GRSXQDPD 3UDYLOQLND R WHKQLaNLP QRUPDWLYL�
PD ]D ]D^WLWX 11 PUHCD L SULSDGDMX`LK 76
�6O� OLVW 65- EU� ����������

� GU -RYDQ 1DKPDQ� 8]HPTHZH QHXWUDOQH WDaNH GLVWULEXWLYQH PUHCH
��������

� 7HKQLaNH SUHSRUXNH (' 6UELMH�
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� 2SVHJ YDCHZD L QDPHQD �

�
2VQRYQL WHKQLaNL XVORYL ]D GLPHQ]LRQLVDZH L L]YR_HZH
VLVWHPD X]HPTHZD 76

�

� 8]HPTLYDaL L ]HPTRYRGL �

� 8]HPTHZD X GLVWULEXWLYQLP 76 ����� N9 L 76 ����� N9 �

�
8]HPTHZD X GLVWULEXWLYQLP NDEORYVNLP 76 ������ N9 L 76

������ N9
��

�
8]HPTHZD X GLVWULEXWLYQLP 76 ������ N9� 76 ������ N9 L

76 ������ N9 NRMH VH SULNTXaXMX QD QDG]HPQX
VUHGZHQDSRQVNX PUHCX

��

� =D^WLWD RG L]QR^HZD SRWHQFLMDOD ��

� 0HUHZD� NRQWUROH L SUHJOHGL VLVWHPD X]HPTHZD ��
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