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( MI � 7XEHX[ I VOI � ZI VWSVKI R� ; I X̂ MOSR� QMX� ) �
PI OXVM̂MXÂX� �EYGL� 2 EXYVWXVSQTVSHYOXI R
�� ) VH�
KEW� YRH� 8VMRO[ EWWI V� WS[ MI � HMI � 2 EGLFEVKI �
QI MRHI � 7I I KVÂFI R� QMX� ) VHKEW� YRH� 8VMRO[ EW�
WI V��
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( I V� 9 VWTVYRK� HI V� 9 RXI VRI LQYRK� KI LX� EYJ�
HEW�.ELV�� � � � �^YVÚGO�� ( MI �7XEHX[ I VOI � [ I VHI R�
REGL� OEYJQÂRRMWGLI R� +VYRHWÂX̂ I R� WI PFWXXVE�
KI RH� KI JÚLVX� YRH� ZI VWSVKI R� EPPI � ) RHOYRHI R�
^Y� QÔKPMGLWX� KÚRWXMKI R� / SRHMXMSRI R�� ( MI �
; SLRFI ZÔPOI VYRK� ZSR� ; I X̂ MOSR� YRH� 7I I �
KVÂFI R� FI PÂYJX� WMGL� QMX� 7XERH� � � �� � �� � � � � EYJ�
� � q� � � �) MR[ SLRI V-RRI R��HEZSR�[ SLRI R�� q� � � �
MR� 7I I KVÂFI R
�� ( MI � *PÂGLI R� HI V� + I QI MRHI R�
FI XVEKI R�� �� � � �, I OXEVI R�YRH�� � � �, I OXEVI R��
�
=DKOHQVSLHJHO�� � � � � �
: I VOEYJ�) PI OXVM̂MXÂX� � � � �+ ; L�
: I VOEYJ�) VHKEW� � � � �� �+ ; L�
: I VOEYJ�; EWWI V� � �� � �1 MS��Q

9

�
6I MRKI [ MRR� � �� � �1 MS��*V��
) MKI ROETMXEP� � � �� �1 MS��*V��
&MPER^WYQQI � � � �� �1 MS��*V��
4I VWSREP� � � �1 MXEVFI MXI V�
�
$ XWRIDKUHQ�P LW�( UGJDV�%LRJDV�
) VHKEW�&MSKEW�EPW�%YXSXVI MFWXSJJ�FMI XI X�ZSV�EP�
PI Q� EYGL� / SWXI RZSVXI MPI � WS[ MI � SI OSPSKMWGLI �
: SVXI MPI ��( I V̂ I MX�PMI KI R�HMI �) RI VKMI OSWXI R�TVS�
� � � � / MPSQI XI V�VYRH�� � 	 �XMI JI V�EPW�FI M�&I R^MR��
( MI � ) 1 4%� ( ÚFI RHSVJ� LEX� HMI � %FKEWI � ZSR�
&I R^MR��� ( MI WI P��� YRH� ) VHKEW�*ELV̂ I YKI R� ZI V�
KPMGLI R�� ( EW� ) VKI FRMW� FI WXÂXMKX� HMI � LI VZSVVE�
KI RHI R� ) MKI RWGLEJXI R� ZSR� ) VHKEW�&MSKEW� EPW�

8VI MFWXSJJ�� ) VHKEW�&MSKEW�%YXSW� ZI VYVWEGLI R�
QMX�KVSWWI Q�%FWXERH�HMI �KI VMRKWXI �0YJXFI PEW�
XYRK�� -Q� 7XEHXZI VOI LV� [ I VHI R� � � 	 � [ I RMKI V�
8VI MFLEYWKEWI �YRH�� � 	 � [ I RMKI V�7XMGOS\ MHI �MR�
HMI �0YJX�EFKI KI FI R�� ( EW�KPI MGLI �KMPX�EYGL�JÚV�
&MSKEW�� 1 I LV� RSGL�� I W� MWX� TVEOXMWGL� ' 3 � �
RI YXVEP���
�
( MI � ) VHKEWJELV̂ I YKXI GLRSPSKMI � MWX� QEVOX�
XEYKPMGL��I VTVSFX�YRH�FI [ ÂLVX��) VHKEW�&MSKEW�
*ELV̂ I YKI �YRXI VWGLI MHI R�WMGL�MQ�) MRWEX̂ �RMGLX�
ZSR� ERHI VI R� *ELV̂ I YKI R�� ; I PX[ I MX� WMRH� [ I MX�
ÚFI V� � �� � 1 MPPMSRI R� ) VHKEW�&MSKEW�*ELV̂ I YKI �
MR� &I XVMI F�� %PPI � HMI WI � *ELV̂ I YKI � I RXWTVI GLI R�
HI R� 7MGLI VLI MXW�� YRH� ) QMWWMSRWZSVWGLVMJXI R��
: MI PI �REQLEJXI �%YXSQSFMPTVSHY^I RXI R�FI PMI �
JI VR� HI R� ; I PXQEVOX� QMX� ) VHKEWJELV̂ I YKI R��
( EW� ) VHKEW�&MSKEW� [ MVH� MR� I MRI V� ( VYGOJPEWGLI �
YRXI V� HI Q� 4EWWEKMI VVEYQ� SHI V� MQ� *ELV̂ I YK�
QMXKI JÚLVX�� I W� KMFX� MR� HI V� 6I KI P� OI MRI � ) MR�
WGLVÂROYRK� MQ� 0EHI VEYQ�� ( MI � WI VMI RQÂWWMK�
KI JI VXMKXI R� *ELV̂ I YKI � WMRH� RYV� [ I RMK� XI YVI V�
EPW� &I R^MR�� SHI V� ( MI WI PJELV̂ I YKI �� ) VH�
KEW�&MSKEW�*ELV̂ I YKI � WMRH� WS� WMGLI V� [ MI � &I R�
^MRJELV̂ I YKI �� 3 F[ SLP� YRXI V� � � � � FEV� ( VYGO�
WXI LI RH��MWX�HI V�8ERO�HMI �WXEFMPWXI �/ SQTSRI R�
XI � MQ� *ELV̂ I YK�� ( MI � 7MGLI VLI MXWTVÚJYRK�
WGLVI MFX� I MRI R� &I VWXHVYGO� ZSR� � � � � FEV� ZSV� � �
HEW� ÚFI VWXI MKX� EYJXVI XI RHI � ' VEWL�� YRH� , MX̂ I �
FI PEWXYRKI R� FI M� [ I MXI Q�� >YWÂX̂ PMGLI � 7MGLI V�
LI MXWZI RXMPI �WSVKI R�MQ�7GLEHI RWJEPP�^YHI Q�JÚV�
KI ^MI PXI W� %FPEWWI R� SHI V� FI M� , MX̂ I I MR[ MVOYRK�
JÚV�KI ^MI PXI W�%FFVI RRI R�HI W�+EWI W���
�
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) VHKEW�&MSKEW� OERR� FI VI MXW� MQ� HVMXXI R� &I �
XVMI FWNELV� ER� HI V� &4�8EROWXI PPI � ER� HI V� >ÚV�
GLI VWXVEWWI �� � �MR�; I X̂ MOSR�[ MI �RSVQEPI W�&I R�
^MR� ER� HI V� >ETJWÂYPI � KI XEROX� [ I VHI R�� º FI V�
I MRI R�WTI ^MI PPI R�%RWGLPYWW�[ MVH�HEW�+EW�YRXI V�
( VYGO� MR� HI R� %YXSXERO� KI PI MXI X�� ( MI � &I XER�
OYRK�HEYI VX�RMGLX�PÂRKI V�EPW�FI MQ�&I R^MR��

6WHLJHUXQJ�GHU�( QHUJLHHIIL] LHQ] �P LW�6WURP �
7XVSQ� MWX� I MR� YRZI V̂ MGLXFEVI W� -RWXVYQI RX� ^YV�
7XI MKI VYRK� HI V� + I WEQXI RI VKMI I JJM̂MI R^�� ( MI �
QMX�%FWXERH�KVÔWWXI R� ) RI VKMI ZI VFVEYGLI V�HI V�
7GL[ I M̂� WMRH� HMI � + I FÂYHI LI M̂YRK� YRH� HI V�
: I VOI LV�� 1 MX� ; ÂVQI TYQTI R� YRH� ) PI OXVSEY�
XSW� I VVI MGLI R� [ MV� LMI V� I MRI � ZMI P� KVÔWWI VI � ) MR�
WTEVYRK�EPW�QMX�ERHI VI R�1 EWWRELQI R���

º FI V� I MRI � EPPJÂPPMKI � LSLI � &I PEWXYRK� HI V�
7XVSQTVI MWI �QMX�%FKEFI R�PEYJI R�[ MV�NI HSGL�MR�
+ I JELV�� HI R� %RVI M̂� ^YV� 7XI MKI VYRK� HI V� + I �
WEQXI RI VKMI I JJM̂MI R^� ^Y� YRXI V[ ERHI VR�� 1 MX�
HI Q�/ ] SXSTVSXSOSPP�LEX�WMGL�HMI �7GL[ I M̂�HÊ Y�
FI OERRX�� HI R� ' 3 ; �%YWWXSWW� ^Y� QMRMQMI VI R��
8VSX̂ � [ MHI VWTVÚGLPMGLI R� %YWWEKI R� OERR� JI WX�
KI LEPXI R� [ I VHI R�� ( MI � WGL[ I M̂I VMWGLI � 7XVSQ�
TVSHYOXMSR� MWX� QMX� I MRI Q� WI LV� KI VMRKI R� ' 3 ; �
%YWWXSWW� MQ� -RPERH� I MR� I \ XVI Q� OPMQEJVI YRHPM�
GLI V� 6SLWXSJJ�� 9 Q� PERKJVMWXMK� I MRI � HI YXPMGLI �
6I HYOXMSR�HI W� ' 3 ; �%YWWXSWWI W�YRH�HI R� ) VWEX̂ �
JSWWMPI V� &VI RRWXSJJI � ^Y� I VVI MGLI R�� MWX� OSWXI R�
KÚRWXMKI �) PI OXVM̂MXÂX�RSX[ I RHMK��-RWFI WSRHI VI �
JÚV�HMI � -RZI WXMXMSRI R�MR� I VRI YI VFEVI � ) RI VKMI R�
[ MI � 7SRRI � YRH� ) VH[ ÂVQI �� HMI � ÚFI VEPP� YRH�
JEWX� YRFI WGLVÂROX� ZSVLERHI R� WMRH�� MWX� TVI MW�
[ I VXI V�7XVSQ�I MRI �+ VYRHZSVEYWWI X̂ YRK���

6WURP SUHLVH�LQ�: HW] LNRQ�
( I V� + I QI MRHI VEX� YRH� HMI � ; I VOOSQQMWWMSR�
OSRRXI R� JÚV� HMI � .ELVI � � � � � �� � � � � � YRH� � � � � �
HVI M�1 EP�MR�*SPKI �HI R�7XVSQTVI MW�EYJ�EXXVEOXMZ�
XMI JI Q� 2 MZI EY� FI PEWWI R�� -Q� , MRFPMGO� EYJ� HEW�
+ I WGLÂJXWNELV� � � � � � LEX� HI V� : SVPMI JI VERX� ) / >�
HMI � 2 I X̂ RYX̂ YRKWOSWXI R� YQ� � �� � 4VS^I RX� YRH�
HMI � ) RI VKMI OSWXI R� YQ� � �� � 4VS^I RX� ERKI LS�
FI R��>YHI Q�FI WXERH�FI M�HI R�7XEHX[ I VOI R�QMX�
HI R� EOXYI PPI R� 2 I X̂ RYX̂ YRKWTVI MWI R� I MRI � 9 R�
XI VHI GOYRK� ZSR� *V�� � � � �� � � �� � �� ( MI WI � %YW�
KERKWPEKI � LEX� HMI � &I LÔVHI R� FI [ SKI R�� HI R�
7XVSQTVI MW� YQ� XSXEP� � �� � 4VS^I RX� ER^YLI FI R�
�2 I X̂ RYX̂ YRK�� � �	 �YRH�) RI VKMI �� �	 
 ��

( MI � ) P' SQ� �) MHKI RÔWWMWGLI � ) PI OXVM̂MXÂXWOSQ�
QMWWMSR
� MWX� HI V� RI YI � � 4VI MWÚFI V[ EGLI V� � MQ�
) PI OXVM̂MXÂXWFI VI MGL��( MI � / SQQMWWMSR�LEX�HÊ Y�
YQJEWWI RHI � / SQTI XI R^I R� I VLEPXI R�� 7MI � OERR�
YRKI VI GLXJI VXMKXI � 7XVSQTVI MWI VLÔLYRKI R� YR�
XI VWEKI R�SHI V�^Y�LSLI �4VI MWI �VÚGO[ MVOI RH�EF�
WI ROI R�� %YJ� HI V� ; I FWMXI � HI V� ) P' SQ�
LXXT���[ [ [ �WXVSQTVI MW�I PGSQ�EHQMR�GL� OÔR�
RI R� HMI � 7XVSQTVI MWI � JÚV� ZI VWGLMI HI RI �
: I VFVEYGLI VOEXI KSVMI R� ZI VKPMGLI R� [ I VHI R��

( EFI M� KI LX� OPEV� LI VZSV�� HE½� HMI � 7XEHX[ I VOI �
WI MRI � ) RHOYRHI R�^Y�WI LV�EXXVEOXMZI R� / SRHMXM�
SRI R�FI PMI JI VR���

1 DWXUVWURP �s�QXU�HLQH�7HLOOÑVXQJ" �
%PW� RI YI � ) RI VKMI R� [ I VHI R� EPPI � I VRI YI VFEVI R�
) RI VKMI R� FI ^I MGLRI X�� ( Ê Y� ^ÂLPI R� / PI MR[ EW�
WI VOVEJX�� &MSKEW�� JI WXI � &MSQEWWI � �, SP̂ 
�� + I S�
XLI VQMI �� ; MRHOVEJX�YRH�4LSXSZSPXEMO��( EW�4S�
XI R^MEP� HI V� RI YI R� ) RI VKMI R� SLRI � HMI � + I S�
XLI VQMI � OERR� KI QÂWW� I MRI V� 7XYHMI � PERKJVMWXMK�
I X[ E�I MR�( VMXXI P�HI W�LI YXMKI R�7XVSQFI HEVJW�MR�
HI V� 7GL[ I M̂� HI GOI R�� ( EW� XLI SVI XMWGL� FMW� MRW�
.ELV� � � � � � I VWGLPMI WWFEVI � 4SXI R^MEP� MWX� NI HSGL�
I VLI FPMGL� KI VMRKI V�� ( EW� 4SXI R^MEP� HI W� , SJJ�
RYRKWXVÂKI VW�+ I SXLI VQMI �FI XVÂKX�VYRH�� � �8I �
VE[ EXXWXYRHI R� TVS� .ELV�� ) W� MWX� NI HSGL� XI GL�
RMWGL� YRH� TVEOXMWGL� RSGL� RMGLX� KI WMGLI VX�� ( I V�
&EY�ZSR�%RPEKI R�JÚV�HMI �4VSHYOXMSR�ZSR�RI Y�
I R� ) RI VKMI R� MWX� KVYRHWÂX̂ PMGL� I V[ ÚRWGLX�� ( MI �
OSROVI XI � 6I EPMWMI VYRK� MWX� EFI V� SJX� I MR� 4VSF�
PI Q�� &I M� HI V� 4LSXSZSPXEMO� MWX� HMI � %Ô I TXER^�
LSGL�� &I M� HI V� / PI MR[ EWWI VOVEJX� LMRKI KI R� MWX�
HMI �PSOEPI �%Ô I TXER^�ZSR�HI V�7I MXI �HI V�*MWGLI �
VI M�MR�HI R�QI MWXI R�*ÂPPI R�KI VMRK��%YGL�4VSNI O�
XI � JÚV� HMI � ; MRHI RI VKMI � WXSWWI R� ^YQ� 8I MP� EYJ�
KVYRH� HI W� 0ERHWGLEJXWWGLYX̂ I W� EYJ� KVSWWI R�
; MHI VWXERH� *E^MX�� ( MI �RI YI R�) RI VKMI R�LEFI R�
I MR� PMQMXMI VXI W� 1 I RKI RTSXI R^MEP� YRH� OÔRRI R�
HMI � WMGL� EF^I MGLRI RHI � 7XVSQZI VWSVYRKWPÚGOI �
EYGL�PERKJVMWXMK�FI M�; I MXI Q�RMGLX�JÚPPI R���

3HUVRQHOOHV�
-R� HMI WI Q� .ELV� ZI VÂRHI VXI � WMGL� HI V� 4I VWSREP�
FI WXERH� HYVGL� HI R� %YWXVMXX� ZSR� 1 MGLEI P� &I V�
KI V�� HMI � 4I RWMSRMI VYRK� ZSR� , I MR^� , SRI KKI V�
YRH� HMI � %RWXI PPYRK� ZSR� %XLMXLXLERER� 8LER�
KEZEHMZI PY�YQ�XSXEP�� �� �ZSR�� � �� �EYJ�� � �� �1 %���

( I V� + I WGLÂJXWEYWJPYK� JERH� EQ� � � �� .YRM� � � � � �
QMX� � � � 8I MPRI LQI VR� WXEXX�� ) V� JÚLVXI � QMX� HI Q�
6I MWI FYW� REGL� / SRWXER^� YRH� HI Q� / YVWWGLMJJ�
REGL� 1 I I VWFYVK�� HI Q� 8EKI ŴMI P�� 2 EGL� I MRI V�
I MRHVÚGOPMGLI R�7XEHXFI WMGLXMKYRK�WXÂVOXI R�[ MV�
YRW� QMX� I MRI Q� 1 MXXEKI WWI R� ER� FI WXI V� %YW�
WMGLXWPEKI � MQ� 7XVERHLSXI P� ; MPHI V� 1 ERR�� ( E�
REGL� I VJSPKXI � HMI � 6ÚGOVI MWI � QMX� 7GLMJJ�� YRH�
&YWJELVX�REGL�; I X̂ MOSR��
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( OHNWUL] LW¿WVYHUVRUJXQJ�
( LQNDXI �XQG�9HUNDXI�
( MI � 7XEHX[ I VOI � ; I X̂ MOSR� FI ^SK� � � � � � HMI � ) �
RI VKMI � ^Y� � � �� � 4VS^I RX� ZSR� HI V� %\ TS�2 3 / ��
^YKI PI MXI X� HYVGL� HI R� : SVPMI JI VERXI R�� HMI � ) �
PI OXVM̂MXÂXW[ I VOI � HI W� / ERXSRW� >ÚVMGL�� EF� HI R�
9 RXI V[ I VOI R� , MR[ MP�YRH�%EXLEP�� ( MI �VI WXPMGLI �
) RI VKMI � ZSR� � �� � 4VS^I RX� TVSHY^MI VXI R� HEW�
&PSGOLI M̂OVEJX[ I VO� * I PH�� HMI � / PI MR[ EWWI V�
OVEJX[ I VOI �7GLÔREY�� *PSSW�YRH�HMI �7SPEVERPE�
KI �7GLSVRÂKPI R�PSOEP�� ( MI WI �ZMI V�4VSHY^I RXI R�
WTI MWI R�HMI � ) RI VKMI �HMVI OX�MR�HEW�KI QI MRHI I M�
KI RI �7XVSQZI VWSVKYRKWRI X̂ �I MR��( MI �JSPKI RHI �
+VEJMO� ^I MKX� HMI � ) RI VKMI FI ^YKWI RX[ MGOPYRK�
YRH� HMI � ^YKI LÔVMKI � 7TMX̂ I RPEWX� HI V� ZI VKER�
KI RI R�^I LR�.ELVI ��

@
���-��'(� ����� ��3,&�.��

70

75

80

85

90

95

100

105

110

115

120

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0

4

8

12

16

20

24

28

Prod. in Wet zikon

Prod. Axpo/ NOK

Spit zenlast  in MW

MWGWh

�
-Q�L] HVSPSKMWGLI R�.ELV�� � � � �� � ��3 OXSFI V�� � � � �
FMW� � � �� 7I TXI QFI V� � � � � 
 � [ YVHI R� MRWKI WEQX�
� � � �� � � + ; L� ZI VOEYJX�� ( MI W� I RXWTVMGLX�� ZI VKPM�
GLI R�QMX�HI Q� : SVNELV�� I MRI V�9 QWEX̂ ^YRELQI �
ZSR� � �� � � 4VS^I RX�� ( I V� 7TMX̂ I RPEWXFI ^YK� FI �
WXMQQX� HMI � , ÔLI � HI V� 0I MWXYRKWTVI MWOSQTS�
RI RXI � MQ� ) RI VKMI I MROEYJ� �I X[ E� � � � 4VS^I RX
��
( MI WI �FI XVYK�MQ�+ I WGLÂJXWNELV�� � q� � � �1 ; ��HMI �
+ I FVEYGLWHEYI V� HI W� ) RI VKMI FI ^YKI W� �.ELVI W�
I RI VKMI ZI VFVEYGL� HMZMHMI VX� HYVGL� 7TMX̂ I RPEWX
�
ZI VKVÔWWI VXI � WMGL� YQ� � � � 7XYRHI R� EYJ� � q� � � �
7XYRHI R��
�
%DX�XQG�%HWULHE�
( YVGL� VI KI PQÂWWMKI � 9 RXI VLEPXW�� YRH� ) VRI YI �
VYRKWEVFI MXI R� MWX� HEW� : I VWSVKYRKWRI X̂ � MR� I M�
RI Q� XI GLRMWGL� I MR[ ERHJVI MI R� >YWXERH�� ( MI �

[ I WI RXPMGLI R� : I VÂRHI VYRKI R� WMRH� MR� HI V�
REGLJSPKI RHI R�8EFI PPI �EYJKI ^I MGLRI X��
�
1 HW] GDWHQ� � � � � � � � � � �
1 MXXI PWTERRYRKWRI X̂ � � � �OQ� � � �OQ�
2 MI HI VWTERRYRKWRI X̂ � � � � �OQ� �
8VEJSWXEXMSRI R�I MKI RI � � � �7X�� � � �7X��
8VEJSWXEXMSRI R�TVMZEX� � � �7X�� � � �7X��
/ EFI PZI VXI MPOEFMRI R� � � � �7X�� � � � �7X��
/ ERHI PEFI V�+ I QI MRHI � � �� � � �7X�� � �� � � �7X��
/ ERHI PEFI V�/ ERXSR� � � � �7X�� � � � �7X��

6WÑUXQJHQ�
( I V� &I XVMI F� HI W� 1 MXXI PWTERRYRKWRI X̂ I W� I V�
JSPKXI � HEW� KER^I � .ELV� WXÔVYRKWJVI M�� -Q� 2 MI �
HI VWTERRYRKW�*VI MPI MXYRKWRI X̂ �[ EVI R�XSXEP�� � �
7XÔVYRKI R� ^Y� FI LI FI R�� ( EZSR� [ EV� MR� EPPI R�
*ÂPPI R�HEW�; I XXI V�HMI �7XÔVYRKWYVWEGLI ���
�
+ DXVWHFKQLN�
( MI � JÚV� HMI � , EYWXI GLRMO� ZI VERX[ SVXPMGLI R�
1 MXEVFI MXI V� WMRH� ^YWXÂRHMK� JÚV� HMI � 1 SRXEKI �
ZSR� >ÂLPI VR� YRH� ) QTJÂRKI VR�� >YHI Q� ÚFI V�
TVÚJI R� WMI � HI VI R� OSVVI OXI � *YROXMSR� YRH� RI L�
QI R� TI VMSHMWGLI � %FPI WYRKI R� ZSV�� ( I V� %FXI M�
PYRKWPI MXI V� RMQQX� HMI � LSLI MXPMGLI � *YROXMSR�
KI QÂWW� %VX�� � � �� 2 -: � � � � � [ ELV�� MRHI Q� I V� FI M�
2 I YERPEKI R� SHI V� TI VMSHMWGLI R� 4VÚJSFNI OXI R�
7MGLI VLI MXWREGL[ I MWI � I MRJSVHI VX�� HI VI R� ) MR�
KERK� ÚFI V[ EGLX� YRH� ^YHI Q� 7XMGLTVSFI RTVÚ�
JYRKI R� ER� OSRXVSPPMI VXI R� 3 FNI OXI R� HYVGL�
JÚLVX�� -R�HMI WI Q�&I XVMI FWFI VI MGL� I RX[ MGOI PXI R�
WMGL�HMI �[ MGLXMKWXI R�/ I RRKVÔWWI R�[ MI �JSPKX��

6DFK���$ XIZ DQGGDWHQ� � � � � � � � � � �
8SXEP�) PI OXVS^ÂLPI V� � � q� � � � � � q� � � �
8SXEP�) QTJÂRKI V� � �� � � �7X� � �� � � �7X�
) VWEX̂ �) PI OXVS^ÂLPI V� � � � �7X�� � � � �7X��
) VWEX̂ �) QTJÂRKI V� � � � �7X�� � � � �7X��
%FRELQI OSRXVSPPI R� � � � �7X�� � � � �7X��
4I VMSH��/ SRXVSPPI R� � �7X�� � �7X��
7XMGLTVSFI R� � � �7X�� � � �7X��
) PI OXVSLI M̂YRKI R� � � � �7X�� � � � �7X��
; ÂVQI TYQTI RLI M̂YRKI R� � � � �7X�� � � � �7X��
) PI OXVSLI M̂���0I MWXYRK� � �� �1 ; � � �� �1 ; �
; ÂVQI TYQT���0I MWXYRK� � � � �O; � � � � �O; �
�

$EOÑVXQJ�)HUQKHL] ] HQWUDOH�0 ÑQFKEHUJ��XQG�3UH\ HQVWUDVVH�
2 EGLHI Q� HMI � HI JI OXI � * I VR[ ÂVQI PI MXYRK� REGL� � � � .ELVI R� RMGLX� QI LV� VI TEVMI VFEV� [ EV�� I ZEPYMI VXI R�
ZI VWGLMI HI RI � *EGLPI YXI �� QMX� [ I PGLI Q� ) RI VKMI XVÂKI V� HMI � RI YI R� , I M̂YRKI R� EQ� WMRRZSPPWXI R� ^Y�
FI XVI MFI R�WMRH��( MI �) MKI RXÚQI V�I RXWGLMI HI R�WMGL�MQ�1 ÂV̂ �� � � � �JÚV�HI R�) RI VKMI XVÂKI V�7XVSQ�OSQFM�
RMI VX�QMX�; ÂVQI TYQTI RXI GLRMO��( EW�FI WXI LI RHI �7XVSQRI X̂ �EYW�HI R�� � I V�.ELVI R�[ EV�RMGLX�JÚV�HI R�
&I XVMI F� ZSR� � � � ; ÂVQI TYQTI R� EYWKI PI KX� YRH� QYWWXI � FMW� ^YQ� , I VFWX� ZI VWXÂVOX� [ I VHI R�� ( I V� 2 I X̂ �
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EYWFEY�I VJSPKXI �MQ�7I TXI QFI V�YRH�3 OXSFI V��QMX�PI X̂ XI V�TÚROXPMGLI V� -RFI XVMI FRELQI �MQ�2 SZI QFI V�
� � � � ��
�

( UGJDVYHUVRUJXQJ�
�
( LQNDXI �XQG�9HUNDXI�
( EW� MQTSVXMI VXI � ) VHKEW� [ MVH� [ I MXKI LI RH� MR�
HI V�6I KMSR�; I WXI YVSTE�YRH�7OERHMREZMI R�KI �
JÔVHI VX�� º FI V� � � 	 � WXEQQI R� EYW� HMI WI V� KI S�
KVEJMWGL�RELI R�6I KMSR��6YRH� � � 	 �HI W�MQTSV�
XMI VXI R�) VHKEWI W�WXEQQI R�EYW�*ÔVHI VKI FMI XI R�
MR�6YWWPERH�YRH� I X[ E� � � 	 �EYW�ZI VWGLMI HI RI R�
ERHI VI R� 6I KMSRI R�� ( MI � 7XEHX[ I VOI � FI ^MI LI R�
HMI � ) RI VKMI �JÚV�MLVI � / YRHWGLEJX�ÚFI V�HMI � : I V�
WSVKYRKWOI XXI � 7[ MWWKEW� %+�� ) VHKEW� 3 WX�
WGL[ I M̂�%+ �YRH�) VHKEW�6I KMS�%+ ��( MI �JSPKI R�
HI � +VEJMO� ^I MKX� HMI � ; I X̂ MOI V� ) RI VKMI FI ^YKW�
I RX[ MGOPYRK�HI V�ZI VKERKI RI R�^I LR�.ELVI ��
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�
-Q�L] HVSPSKMWGLI R�.ELV�� � � � �� � ��3 OXSFI V�� � � � �
FMW� � � �� 7I TXI QFI V� � � � � 
 � [ YVHI R� MRWKI WEQX�
� � � �� � + ; L� ZI VOEYJX�� ( MI W� I RXWTVMGLX� KI KI R�
ÚFI V� HI Q� : SVNELV� I MRI V� %FRELQI � ZSR�
� �� �+ ; L��( MI WI �7XEKREXMSR�MWX�I MR�4VSHYOX�HI W�
QMPHI R� ; MRXI VW�� 7I MX� HI V� : I VOEYJWTVI MWI VLÔ�
LYRK� TI V� � �� 3 OXSFI V� � � � � � YQ� � � �� � 6T��� Q

9

��
WI ROXI R� ; I VOOSQQMWWMSR�YRH�HI V�+ I QI MRHI �
VEX� MRJSPKI � WXEVO� VI HY^MI VXI V� ) MROEYJWTVI MWI �
HI R� : I VOEYJWTVI MW�JÚV�HEW�KI WEQXI �+ I WGLÂJXW�
NELV�� � � � �VÚGO[ MVOI RH�YQ�� � �� �6T���Q

9

��( EQMX�
OSRRXI � MQ� 6I WYPXEX� I MR� ÚFI VQÂWWMKI V� ) VXVEKW�
ÚFI VWGLYWW�ZI VQMI HI R�[ I VHI R��
�
%DX�XQG�%HWULHE�
( YVGL� VI KI PQÂWWMKI � 9 RXI VLEPXW�� YRH� ) VRI YI �
VYRKWEVFI MXI R� MWX� HEW� : I VWSVKYRKWRI X̂ � MR� I M�

RI Q� XI GLRMWGL� WI LV� KYXI R� >YWXERH�� ( MI � [ I �
WI RXPMGLI R� : I VÂRHI VYRKI R� WMRH� MR� HI V� REGL�
JSPKI RHI R�8EFI PPI �EYJKI ^I MGLRI X��

1 HW] GDWHQ� � � � � � � � � � �
8SXEP�, ( �0I MXYRKWRI X̂ � � �� �OQ� � �� �OQ�
8SXEP�2 ( �0I MXYRKWRI X̂ � � � �� �OQ� � � �� �OQ�
) VWEX̂ �, ( �0I MXYRKWRI X̂ � � �� � �OQ� � �� �OQ�
) VWEX̂ �2 ( �0I MXYRKWRI X̂ � � �� � �OQ� � �� �OQ�
( VYGOVI HY^MI VWXEXMSRI R� � � �� �7X�� � � �� �7X��
�
6WÑUXQJHQ�
%R� HI V� 8ÔWWXEPWXVEWWI � FI WGLÂHMKXI � I MRI � &SLV�
JMVQE� EQ� � � �� .YRM� � � � � � HMI � ; EWWI V�� YRH� ) VH�
KEWLEYTXPI MXYRK�� ( EFI M� JPSWW� 0I GO[ EWWI V� MR�
HMI � ) VHKEW�2 MI HI VHVYGOPI MXYRK� YRH� WEQQI PXI �
WMGL�MQ�7MTLSR�FI M�HI V�&VÚGOI �4JÂJJMOI VWXVEWWI ��
( EHYVGL�[ YVHI �HMI �) VHKEŴYJYLV�[ I WXPMGL�HI V�
&VÚGOI �JÚV�EGLX�7XYRHI R�YRXI VFVSGLI R��
�
+DXVWHFKQLN�
( I V� JÚV� HMI � , EYWXI GLRMO� ZI VERX[ SVXPMGLI � 1 MX�
EVFI MXI V� MWX� EYGL� ^YWXÂRHMK� JÚV� HMI � 1 SRXEKI �
HI V� ) VHKEŴÂLPI V� YRH� HI VI R� OSVVI OXI � *YROXM�
SR��>YHI Q�MWX�I V�*EGLWTI ^MEPMWX�JÚV�LEYWXI GLRM�
WGLI �7MGLI VLI MXWJVEKI R��) V�TVÚJX�HMI �&I XVMI FWWM�
GLI VLI MX� ZSR� 2 I YERPEKI R� YRH� JÚLVX� EPPI � � �� � �
.ELVI � TI VMSHMWGLI � 2 EGLOSRXVSPPI R� HYVGL�� -R�
HMI WI Q� &I XVMI FWFI VI MGL� I RX[ MGOI PXI R� WMGL� HMI �
[ MGLXMKWXI R�; I VXI �[ MI �JSPKX��

6DFK���$ XIZ DQGGDWHQ� � � � � � � � � � �
8SXEP�) VHKEŴÂLPI V� � �� � � �7X�� �
) VWEX̂ �) VHKEŴÂLPI V� � � �7X�� � � �7X��
%FRELQI OSRXVSPPI R� � � �7X�� � � �7X��
4I VMSHMWGLI �/ SRXVSPPI R� � � � �7X�� � � � �7X��
+EWLI M̂YRKI R��%RPEKI R� � �� � � �7X�� � �� � � �7X��
+EWLI M̂YRKI R��0I MWXYRK� � � �� �1 ; � � � �� �1 ; �
�
*ÚV� HMI � 7MGLI VLI MX� HI V� %RPEKI � MWX� HI V� 0MI KI R�
WGLEJXI RFI WMX̂ I V�^YWXÂRHMK��( MI �%FRELQI OSR�
XVSPPI R� YRH� TI VMSHMWGLI R� 2 EGLOSRXVSPPI R� WMRH�
I MRI �( MI RWXPI MWXYRK�HI V�7XEHX[ I VOI ���

�
$EOÑVXQJ�)HUQKHL] ] HQWUDOH�6DQGE×KO�
%YGL�MQ�7ERHFÚLP�[ EV�HMI �HI JI OXI �* I VR[ ÂVQI PI MXYRK�REGL�� � � .ELVI R�RMGLX�QI LV�VI TEVMI VFEV��2 EGL�
MRXI RWMZI R� + I WTVÂGLI R� QMX� HI R� 7XEHX[ I VOI R� I RXWGLMI HI R� WMGL� HMI � ) MKI RXÚQI V�� HI R� ) RI VKMI XVÂKI V�
) VHKEW� [ I MXI V� ^Y� RYX̂ I R�� ^YQEP� JÚV� HMI � , I M̂^I RXVEPI � FI VI MXW� I MR� PI MWXYRKWJÂLMKI V� ) VHKEWERWGLPYWW�
ZSVLERHI R� [ EV�� ) W� [ YVHI R� ) MR^I PLI M̂YRKI R� HYVGL� ZI VWGLMI HI RI � %RFMI XI V� MRWXEPPMI VX�� *ÚV� HI R�
%RWGLPY½�HI V� I MR^I PRI R�0MI KI RWGLEJXI R� QMX� ) VHKEW�OEQ� I MR� QSHI VRI W�&SLVZI VJELVI R� QMX�6SLVI MR�
^YK�^YQ�) MRWEX̂ ��( MI WI �OSWXI RKÚRWXMKI �8I GLRMO�KEVERXMI VXI �QMRMQEPI � ) MRKVMJJI �MQ�8I VVEMR�YRH�I MRI �
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EXXVEOXMZ�OYV̂ I �&EY^I MX�ZSR�HVI M�1 SREXI R�� ) RHI � .ERYEV� � � � � �OSRRXI R�HMI �PI X̂ XI R� ) MR^I PLI M̂YRKI R�
MR�&I XVMI F�KI RSQQI R�YRH�HMI �, I M̂^I RXVEPI �WXMPPKI PI KX�[ I VHI R��
�

: DVVHUYHUVRUJXQJ�
�
( LQNDXI �XQG�9HUNDXI�
( I V� 8VMRO�� YRH� &VEYGL[ EWWI VFI HEVJ� ZSR� 7I I �
KVÂFI R� YRH� ; I X̂ MOSR� OSRRXI � ^Y� � � � 4VS^I RX�
SLRI � %YJFI VI MXYRK� EYW� I MKI RI Q� 5 YI PP�� YRH�
+VYRH[ EWWI V�EFKI HI GOX� [ I VHI R�� *ÚV� 7TMX̂ I R�
EFHI GOYRK� YRH� 2 SXWMXYEXMSRI R� FI ^MI LX� HMI �
; EWWI VZI VWSVKYRK� 7I I [ EWWI V� ZSR� HI V� + VYT�
TI R[ EWWI VZI VWSVKYRK� >ÚVGLI V� 3 FI VPERH� �7I I �
[ EWWI VSTXMSR�� � �� � � � Q

9

�8EK
�� ( MI � JSPKI RHI �
+VEJMO� ^I MKX� HMI � ; EWWI VZI VOEYJWI RX[ MGOPYRK�
HI V�ZI VKERKI RI R�^I LR�.ELVI ��
C
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�
-Q�L] HVSPSKMWGLI R�.ELV�� � � � �� � ��3 OXSFI V�� � � � �
FMW� � � �� 7I TXI QFI V� � � � � 
 � [ YVHI R� MRWKI WEQX�
� �� � �1 MS��Q

9

�ZI VOEYJX�� ( MI W� I RXWTVMGLX�KI KI R�
ÚFI V� HI Q� : SVNELV� I MRI V� KI VMRKI R� >YRELQI �
ZSR�� �� �4VS^I RX��
�
( MI �; EWWI VZI VWSVKYRK�LEX�MQ�� � � � �^YZI VPÂWWMK�
JYROXMSRMI VX�� ( I V� LÔGLWXI � 7TMX̂ I R[ I VX� JÚV�
7I I [ EWWI VFI ^YK�XVEX�EQ� � � �� � �� � � � �QMX�� q� � � �
Q

9

�8EK� EYJ�� ( I V� ZI VKPI MGLFEVI � 7TMX̂ I R[ I VX�
ZSQ� : SVNELV� FI XVYK� FI M� RSVQEPI R� &I HMRKYR�
KI R��� q� � � �Q

9

�8EK���
�
%DX�XQG�%HWULHE�
( YVGL� VI KI PQÂWWMKI � 9 RXI VLEPXW�� YRH� ) VRI YI �
VYRKWEVFI MXI R� MWX� HEW� : I VWSVKYRKWRI X̂ � MR� I M�
RI Q� XI GLRMWGL� WI LV� KYXI R� >YWXERH�� ; I WI RXPM�
GLI � : I VÂRHI VYRKI R� YRH� %RPEKI ROSQTSRI R�

XI R�WMRH�MR�HI V�REGLJSPKI RHI R�8EFI PPI �EYJKI �
^I MGLRI X��
�
1 HW] GDWHQ� � � � � � � � � � �
8SXEP�0I MXYRKWRI X̂ � � � � �� �OQ� � � � �� �OQ�
) VWEX̂ �0I MXYRKWRI X̂ � � �� �OQ� � �� �OQ�
, ] HVERXI R��; I X̂ MOSR� � � � �7X�� � � � �7X��
, ] HVERXI R��7I I KVÂFI R� � � �7X�� � � �7X��
7I I [ EWWI V̂ YPI MXYRKI R� � �7X�� � �7X��
( VYGÔ SRI R� � �7X�� � �7X��
6I WI VZSMV� � �7X�� � �7X��
�
%YJKVYRH�HI V�TI VMSHMWGLI R�0I GOOSRXVSPPI R�MQ�
KI WEQXI R� : I VWSVKYRKWKI FMI X� OSRRXI R� ER�
; I VOPI MXYRKI R� YRH� , EYŴYPI MXYRKI R� WMI FI R�
VI WTI OXMZI �WI GLW�0I GOWXI PPI R�VI TEVMI VX�[ I VHI R��
�
6WÑUXQJHQ�
( MI � 7XÔVYRKWYVWEGLI � MWX� FI M� HI V� ) VHKEWZI VWSV�
KYRK� FI WGLVMI FI R�� ( MI � ; EWWI VZI VWSVKYRK� ER�
HI V� 8ÔWWXEPWXVEWWI � [ EV� [ ÂLVI RH� JÚRJ� 7XYRHI R�
YRXI VFVSGLI R��
�
+ DXVWHFKQLN�
( I V� JÚV� HMI � , EYWXI GLRMO� ZI VERX[ SVXPMGLI � 1 MX�
EVFI MXI V� MWX� EYGL� ^YWXÂRHMK� JÚV� HMI � 1 SRXEKI �
HI V� ; EWWI V̂ ÂLPI V� YRH� HI VI R� OSVVI OXI � *YROXM�
SR��>YHI Q�MWX�I V�*EGLWTI ^MEPMWX�JÚV�LEYWXI GLRM�
WGLI �7MGLI VLI MXWJVEKI R��) V�TVÚJX�HMI �&I XVMI FWWM�
GLI VLI MX� ZSR� 2 I YERPEKI R� QMX� I MRI V� %FREL�
QI OSRXVSPPI �� -R� HMI WI Q� &I XVMI FWFI VI MGL� I RX�
[ MGOI PXI R� WMGL� HMI � [ MGLXMKWXI R� ; I VXI � [ MI �
JSPKX��
�
6DFK���$ XIZ DQGGDWHQ� � � � � � � � � � �
8SXEP�; EWWI V̂ ÂLPI V� � �� � � �7X�� �
) VWEX̂ �; EWWI V̂ ÂLPI V� � � � �7X�� � � � �7X��
%FRELQI OSRXVSPPI R� � � �7X�� � � �7X��
4I VMSHMWGLI �/ SRXVSPPI R� � � �7X�� � � � �7X��
�
*ÚV� HMI � 7MGLI VLI MX� HI V� %RPEKI � MWX� HI V� 0MI KI R�
WGLEJXI RFI WMX̂ I V�^YWXÂRHMK��( MI �%FRELQI OSR�
XVSPPI R� YRH� TI VMSHMWGLI R� 2 EGLOSRXVSPPI R� WMRH�
I MRI �( MI RWXPI MWXYRK�HI V�7XEHX[ I VOI ��
�

�

' DV�* HQHUHOOH�: DVVHUYHUVRUJXQJVSURMHNW�
1 MX�HI V�+ I RI VI PPI R�; EWWI VZI VWSVKYRKWTPERYRK�[ MVH�HI R�7XEHX[ I VOI R�EYJKI ^I MKX��[ I PGLI �%YJKEFI R�
OYV̂ ��� QMXXI P��YRH�PERKJVMWXMK�^YV� : I VWSVKYRK�MLVI V� ) MR[ SLRI V� QMX�8VMRO���&VEYGL��YRH�0ÔWGL[ EWWI V�
FI M�HI V�KI JSVHI VXI R�5 YEPMXÂX�ER^YKI LI R�WMRH�� ( Ê Y� [ YVHI R�>YWXERHWEYJRELQI R�HI V�FI WXI LI RHI R�
6I WWSYVGI R� YRH� %RPEKI RXI MPI � ZSVKI RSQQI R� YRH� MQ� , MRFPMGO� EYJ� 0I MWXYRKWJÂLMKOI MX� YRH� : I VWSV�
KYRKWWMGLI VLI MX� YRXI VWYGLX�� %PPJÂPPMKI � 7GL[ EGLWXI PPI R� [ I VHI R� I VJEWWX� YRH� HMI � 1 EWWRELQI R� FI �
WGLVMI FI R�� -R�%FWXMQQYRK�QMX�HI R�4VSKRSWI R�JÚV�HMI �OÚRJXMKI � ) RX[ MGOPYRK�HI V�+ I QI MRHI � [ I VHI R�
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HMI � RSX[ I RHMKI R� %YWFEYXI R� OSR^I TXMSRI PP� FI WGLVMI FI R� YRH� HMI � -RZI WXMXMSRWOSWXI R� EFKI WGLÂX̂ X��
2 EGL�* I VXMKWXI PPYRK�HMI WI W�^I RXVEPI R�4PERYRKWMRWXVYQI RXI W�OSQQX�I W�NI X̂ X�^YV�+ I RI LQMKYRK�HYVGL�
HMI �; I VOOSQQMWWMSR��HI R�+ I QI MRHI � �YRH�6I KMI VYRKWVEX��
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