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� yMfo � oeBD� CM� fhD� Cieh� MttMTCf-eCw� CM� Ci�-B� aeThC� Ma� �oo� cw� a�ceow� aMT� tTMge e-n� cD� CiD�
tMhhe�eoeCw�CM�hC�TC�cw�hCf eDh���TM� :�aMT�hfttMTCe-n�cw�e-eCe�CegDh:��- �aMT�cMCeg�Ce-n�cD�CM�
BDDt�tfhie-n� CiTMfni�CiD�i�T �DN�c�tDTeM h�cMhCow�CiD�aeThC��- �hD M- �hDcDhCDTh�Ma�cw�
�� iDoMTKh� DnTDD��- �aMT�CiD��DoeDge-n�e-�cw�tMyDTh��- �cw� �t��eoeCeDh7��eCiMfC�cw�a�ceow:�
-M-D�Ma�cw�� ieDgDcD-Ch�yMfo ��D�tMhhe�oD��- �yeoo�c�BD�-M�hD-hD7�

���en�Ci�-B�wMf�nMDh�CM�CiD��D DT�o��Dtf�oe �Ma��fhCTe��aMT�oDCCe-n�aMTDen-�hCf D-Ch� McD�iDTD�
�- ��D�C�fniC��w�CiD��DhC�tTMaDhhMTh��- �oD CfTDTh�e-�CiD�yMTo 7��ohM:����en�Ci�-B�wMf�CM�CiD�
 eCw�Ma�DM�D-�aMT�CiD�tMhhe�eoeCeDh�tTDhD-CD �MgDT�CiD�o�hC�heN�wD�Th7�
�y�-C�CM�Ci�-B�CiD��M-C��
�-egDTheCw�DM�D-� aMT��  DtCe-n�cw� M fcD-Ch��� B� e-� �fow�Ma�QäA'��- � aMT�cD-CMTe-n�cD�
CiMTMfni�MfC��oo�Cieh�CecD:�aMT�DN i�-ne-n�g�of��oD�e-aMTc�CeM-�yeCi�cD:�aMT�CiD�MttMTCf-eCw�
CM�TD DegD�cMTD�Ci�-�M- D�CiD�DehCf-nhhCetD- efc:�aMT�CiD� i�ooD-nDh��- �hoDDtoDhh�-eniCh�
yie i��feo �ft�cw�hC�e-oDhh�hCDDo� i�T� CDT:�aMT�CiD� M-hCTf CegD� TeCe �TD DegD ��- �aMT��oy�wh�
�De-n�aTeD- ow��- ��De-n�CiD�to� D�yiDTD�
�yeoo��oy�wh�aDDo�oeBD�iMcD7��e-�oow:�
�y�-C�CM�Ci�-B�
cw�hCf w� MMT e-�CMT��T�f��MTeh��e-CDT�aMT�CiD�aMT�CiD�DN DooD-C�hfttMTC� fTe-n�cw�hCf eDh7�


�yMfo �oeBD�CM�Ci�-B�CiD��i�eT�Ma��oD CTe �o��-ne-DDTe-n:�-�cDow�CiD�Dc7�7�-eg7p�TMa7��eto7p
-n7�
�T7CD i-7�	DocfC��Ded:��T7cM-C7��eto7p
-n7�� ice ��- TD�h7��eto7p
-n7��iMc�h��e-BoDT��- �
�eCkBM���-e-��aMT�CiD�yM- DTafo�CecD�yD�htD-C�CMnDCiDT� eh fhhe-n� eaaDTD-C�e-CDTDhCe-n�CMte h�
yieoD�D-lMwe-n� MaaDD:�aMT�CiD�MttMTCf-eCw�CM�yMTB�t�TCpCecD:�aMT�cD-CMTe-n�cD�CiTMfni�cw�
bachelor’s Thesis, and for the memories which will remain always with me.I would like to�
Ci�-B�CiD��i�eT�Ma��-DTnw��DCyMTB��D i-MoMnw:�-�cDow�CiD�iD� �Ma�CiD��i�eT�Ma�CiD��-eg7p
�TMa7��eto7p
-n7��T7CD i-7��iMc�h��eD-�DTnDT�aMT�CiD�MttMTCf-eCw�CM�yTeCD�cw�c�hCDTKh��iDheh�
iDTD7����en�Ci�-B�wMf�nMDh�CM�cw�cD-CMT��eto7p
-n7��DCDT���nMg-�B�aMT� iMMhe-n�cD��h�CiD�M-D�
yiM�yeoo�TDhD�T i�CiD�afCfTD�D-DTnw�hwhCDc�Ma�CiD����e-�Qä/ä:�aMT�ieh�t�CeD- D�yieoD��-hyDTe-n�
cw�rfDhCeM-:�aMT��oy�wh�c�Be-n�CecD�CM�cDDC�yeCi�cD:�aMT�hi�Te-n�ieh�DNtDTeD- D��- �e D�h�
��MfC� eaaDTD-C�CMte h:�aMT��oy�wh��De-n�tMheCegD��- �CDooe-n�ieh�Mte-eM-h:�aMT�ieh� M-hCTf CegD�
�- �rf�oeC�CegD�e-tfCh� fTe-n�cw�yMTB��- �Ci�-Bh�aMT�cDDCe-n�wMf7�

�� �en� Ci�-B� wMf� nMDh� CM�cw� neToaTeD- � �--�� �fkcD-BM� aMT� hfttMTCe-n�cD� e-� �-w� tMhhe�oD�
�htD Ch��- �e-��-w�tMhhe�oD�y�w:�aMT�hi�Te-n�wMfT�tMe-C�Ma�geDy:�yie i�e-�cMhC� �hDh�y�h�TeniC:�
aMT��De-n�-D�T�cD�DgD-�yiD-�
� e �-MC��hB�aMT:�aMT�CD� ie-n�cD�hBeooh�yie i�
�-DgDT�CiMfniC�
��MfC��- �hectow�aMT�CiD�a� C�Ci�C�wMf��TD�yeCi�cD7��C�Cieh�tMe-C:�
�yMfo �oeBD�CM�Ci�-B��oo�cw�
 MooD�nfDh�aMT� CiD� TD etTM �o�iDot� fTe-n�CiDhD�hCf eDh:� aMT�CiD�tTMaDhheM-�o� eh fhheM-h�aMT�
f-aMTnDCC��oD�-eniCh��- �cDcMTeDh�n�CiDTD :��- �aMT�CiD�MttMTCf-eCw�CM� TD�CD�aTeD- hieth�
Ci�C�yeoo�o�hC�DgD-��aCDT�
�ae-ehi�cw�hCf eDh7��e-�oow:�
�y�-C�CM�Ci�-B�cwhDoa�aMT�tfhie-n�eC�Ceoo�CiD�
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D- :� aMT� �oy�wh� �De-n�cwhDoa:� aMT� �De-n�  MfT�nDMfh:� �- � aMT� oD�ge-n� �� nMM � ec�nD� Ma�cw�
 Mf-CTw:�CiD��Dtf�oe �Ma��Mo Mg�7�
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�iD� �fTMtD�-� �-eM-� �ech� CM� �hhfcD� �� noM��o� oD� DThiet� TMoD� e-� CT�-haMTce-n� CiD� D-DTnw�
hwhCDc� CMy�T h�  oec�CD� -DfCT�oeCw7� �M� � ieDgD� Cieh� M�lD CegD:� CiD� ��� i�h�  DgDoMtD � ��
 MctTDiD-hegD�to�-� Ci�C� �oo�cDc�DT� hC�CDh�cfhC� aMooMy7� �ieh� nfe �- D� eh� tTMge D ��w� CiD�
�fTMtD�-��TDD-��D�o7��M�c�-�nD�CiD�CT�-heCeM-�aTMc�aMhheo�afDoh�CMy�T h��D-Dy��oD�D-DTnw�
hMfT Dh�v���U��-�e- TD�hD�e-�CiD�e-hC�oo�CeM-�Ma�CiD�����cfhC��D�c� D��h�yDoo��h�ectTMgDcD-Ch�
e-�CiD��ttoeD �CD i-MoMneDh�cfhC�M  fT7��ieh�CiDheh��-�owheh�CiD� fTTD-C�D-DTnw�hwhCDc�fhe-n�
�-� DNDTnwp��hD � �ttTM� i7� �iDTDaMTD:� eh� tMhhe�oD� CM�  DCDTce-D� CiD� �DhC� CD i-MoMne �o�
tMTCaMoeM�e-�MT DT�CM�e- TD�hD�CiD�Daae eD- w�Ma�CiD�D-CeTD�hwhCDc7��ieh�yMTB��-�owheh�CiD�hfttowp
he D:� -�cDow� CiD� tMyDT� nD-DT�CeM-� aTMc� ���� �h� yDoo� �h� CiD� ae-�o� DNDTnw� �ttoe �CeM-� aMT�
 eaaDTD-C�CD i-MoMneDh7�
C��ohM� M-he DTh�CyM� eaaDTD-C�h D-�TeMh�aMT�CiD�hfttow�he D7��iD�aeThC�
h D-�TeM� TDtTDhD-Ch� ��  M-hC�-C� DgMofCeM-� Ma� TD-Dy��oD� D-DTnw� hMfT Dh:� �- � CiD� hD M- �
h D-�TeM�TDtTDhD-Ch���tTMnTDhhegD� DgDoMtcD-C7��iD�cDCiM MoMnw� Dh Te�Dh�CiD�hCDth� M-D�
e-�MT DT�CM� DCDTce-D�CiD�fhDafo�DNDTnw� Dc�- �aMT� eaaDTD-C�CD i-MoMneDh7��iD�MtCecek�CeM-�
D-geTM-cD-C�MDcMa�CMnDCiDT�yeCi���nTDD-aeDo ��ttTM� i�D-��oD �CiD�TDtTDhD-C�CeM-�Ma�CiD�
afCfTD�DNDTnw�hwhCDc�Ma�CiD����e-�Qä/ä7�

�iD� TDhfoCh� Ma� Cieh�yMTB� e- e �CD� Ci�C� CM� � ieDgD� CiD� hC�CD � nM�oh��w� CiD� ��� �� tTMnTDhhegD�
�ttTM� i�e-�CiD�e-hC�oo�CeM-�Ma�����cfhC��D�ectoDcD-CD 7��MTDMgDT:� oec�CD�-DfCT�oeCw�yeoo��D�
� ieDgD �ea�TD-Dy��oD�n�hDh��TD�tTM f D �MT�fhD 7��iD�TDhfoCh�hiMy�Ci�C�CiD�afCfTD�D-DTnw�
hwhCDc�eh�ieniow� DtD- D-C�M-�n�h�ectMTCh7��iD��cMf-C�Ma�n�h�ectMTCD � Mf�oD � Mct�TD �
CM�QäAF�TD� ie-n�WQFz���i�tDT�wD�T7��iD�ieniDhC�ect� C�M-�CiD�MgDT�oo�Daae eD- w�eh�negD-��w�
CiD�CT�-htMTC�hD CMT�vQx�OU��h�yDoo��h�CiD�tTM Dhh�iD�C�hfttow��C�ieni�CDctDT�CfTDh�vHQ�OU7�
�iD�TD�hM-�eh�CiD�e- TD�hD �iD�C�fCeoek�CeM-��- �CiD��ttoe �CeM-�Ma�iD�C�tfcth7��-�CiD�MCiDT�
he D:�e-�CiD�CT�-htMTC�hD CMT�eh�CiD�fh�nD�Ma�DoD CTe �gDie oDh��- �afDo� Dooh7��TMc��-�DNDTnDCe �
tMe-C�Ma�geDy:�CiD�DN Dhh�DoD CTe eCw� fD�CM�CiD�TDhe f�o�oM� h�eh�fCeoekD �CM� i�TnD�CiD���CCDTeD�
DoD CTe �gDie oDh�v���U��h�yDoo��h�CM�tTM f D�	Q�ge��DoD CTMowheh7��-�CiD�MCiDT�i�- :�CiD�c�hhegD�
DNt�-heM-�Ma�iD�C�tfcth��ohM�e- TD�hDh�CiD�Daae eD- w�Ma�CiD�hwhCDc7��iD�iD�C�tfct� Dc�- h�
oDhh�DoD CTe eCw� CM� e- TD�hD�CiD�MtDT�Ce-n�CDctDT�CfTDh7��iD�TDhfoCh� e- e �CD� Ci�C�CiD�afCfTD�
D-DTnw� hwhCDc�  M-hehCh� Ma� CyM�  D-CT�o� iD�Ce-n� nTe h� Ci�C� MtDT�CD� �C� HzL�� �- � FäL�� �- � ��
 D D-CT�o�nTe �MtDT�Ce-n��C�A/äL���iDTDaMTD:� fD�CM�CiDhD�nTe h:�CiD�ectoDcD-C�CeM-�Ma�D-DTnw�
 �h � Dh�eh�tMhhe�oD�yie i��ohM�e- TD�hDh�CiD�MgDT�oo�Daae eD- w7��fD�CM��oo�CiDhD�CD i-MoMneDh:�
CiD�DoD CTeae �CeM-� DnTDD�eh�T�ehD 7��iD�TDhfoCh��ohM�e- e �CD�Ci�C�CiD�MgDT�oo�Daae eD- w�Ma�CiD�
��� �-�e- TD�hD��w�QH�p�HQ�O� Mct�TD �CM�CiD�hC�Cfh�rfM7�

��PYT �F1�DNDTnw,�TD-Dy��oD�D-DTnw�hMfT Dh,�tTec�Tw�DNDTnw� M-hfctCeM-,��fTMtD�-�D-DTnw�
hwhCDc,�DNDTnwp��hD ��ttTM� i,�D-DTnw�Daae eD- w7�
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�eD� �fTMt�eh iD� �-eM-� hCTD�C� De-D� yDoCyDeCD� �EiTf-nhTMooD� �De�  DT� �cnDhC�oCf-n�  Dh�
�-DTneDhwhCDch�e-��e iCf-n��oec�-DfCT�oeC�C��-7��c� eDhDh��eDo�kf�DTTDe iD-:�i�C� eD����De-D-�
fca�hhD- D-� �o�-� D-Cye BDoC:�  Dc� �ooD��eCnoeD hhC��CD-� aMonD-�cEhhD-7� �eDhDT� �o�-� yeT �
 fT i� D-��fTMt�eh iD-��TDD-��D�o�gMTnDnD�D-7��c� D-���DTn�-n�gM-�aMhheoD-��TD--hCMaaD-�
kf�DT-DfDT��TD-��-DTneDrfDooD-�v��U�kf��DyDTBhCDooenD-:�cfhh� eD�
-hC�oo�CeM-�gM-����DTisiC�
yDT D-� f- � Dh� cEhhD-� �DT�DhhDTf-nD-� �De�  D-� �-nDy�- CD-� �D i-MoMneD-� DTaMonD-7� 
-�
 eDhDT� �T�DeC� yeT �  �h�  DTkDeCenD� �-DTneDhwhCDc�ceC� 	eoaD� De-Dh� DNDTneD��heDTCD-� �-h�CkDh�
�-�owheDTC7� �� fT i� ehC� Dh� csnoe i:�  �h� �DhCD� �D i-MoMneDtMTCaMoeM� kf� �DhCeccD-:� fc�  eD�
�aaekeD-k� Dh�nDh�cCD-��whCDch�kf�DTisiD-7�
-� eDhDT��T�DeC�yDT D-� eD��-nD�MChhDeCD:� 7�i7�
 eD��CTMcDTkDfnf-n��fh�DT-DfDT��TD-��-DTneD-:�hMyeD� eD�D- nEoCenD��NDTneD�-yD- f-n�aET�
gDTh ieD D-D��D i-MoMneD-��-�owheDTC7��h�yDT D-��f i�kyDe�gDTh ieD D-D��kD-�TeD-�aET� eD�
�-nD�MChhDeCD� �DCT� iCDC7� ��h� DThCD� �kD-�TeM� nDiC� gM-� De-DT� BM-hC�-CD-� �-Cye Bof-n�  DT�
DT-DfDT��TD-��-DTneDrfDooD-��fh:� �h�kyDeCD��kD-�TeM�gM-�De-DT�tTMnTDhhegD-��-Cye Bof-n7�
�eD� �DCiM eB� �Dh iTDe�C�  eD� � iTeCCD:�  eD� f-CDT-MccD-� yDT D-:� fc�  D-� -ECkoe iD-�
�NDTneD�D �Ta� aET� gDTh ieD D-D� �D i-MoMneD-� kf� �DhCeccD-7� �eD� �tCeceDTf-nhfcnD�f-n�
MDcMa�kfh�ccD-�ceC�De-Dc��TDD-aeDo p�-h�Ck�DTcsnoe iCD� eD���ThCDoof-n� Dh�kfBE-aCenD-�
�NDTneDhwhCDch� DT����ec���iT�Qä/ä7�

�eD� �TnD�-ehhD�  eDhDT� �T�DeC� kDenD-:�  �hh� kfT� �TTDe if-n�  DT� DTBo�TCD-� �eDoD�  DT� ��� De-�
tTMnTDhhegDT��-h�Ck��De� DT�
-hC�oo�CeM-�gM-�DT-DfDT��TD-��-DTneD-�fcnDhDCkC�yDT D-�cfhh7�
��TE�DT� ie-�fh� yeT �  eD� �oec�-DfCT�oeC�C� DTTDe iC:� yD--� DT-DfDT��TD� ��hD� DTkDfnC� M DT�
gDTyD- DC�yDT D-7��eD��TnD�-ehhD�kDenD-:� �hh� �h�kfBE-aCenD��-DTneDhwhCDc�e-�iMiDc���dD�
gM-���hectMTCD-���i�-nen�ehC7��eD��D-nD� Dh�ectMTCeDTCD-���hDh�gDT MttDoC�he i�ec��DTnoDe i�
kf�QäAF�f- �DTTDe iC�WQFz���i�tTM���iT7��D-�nTsdCD-��e-aofhh��fa� eD��Dh�cCDaaekeD-k�i��D-�
 DT��DTBDiThhDBCMT�vQx�OU�hMyeD� eD��TMkDhhy�TcDgDThMTnf-n��De�iMiD-��DctDT�CfTD-�vHQ�
OU7��DT��Tf- � �aET� ehC� eD�gDThC�TBCD���TcD-fCkf-n�f- � DT��e-h�Ck�gM-���TcDtfctD-7�
�fa�  DT� �- DTD-� �DeCD� hCDiC� ec� �DTBDiThhDBCMT�  DT� �e-h�Ck� gM-� �oDBCTMa�iTkDfnD-� f- �
�TD--hCMaakDooD-7� �fh� DNDTnDCeh iDT� �e iC� yeT �  DT�  fT i�  eD� �Dhe f�oo�hCD-� D-ChCDiD- D�
�CTMcE�DTh ifhh� kfc� � D-� DT� ��CCDTeDp�oDBCTMa�iTkDfnD� v���U� hMyeD� kfT� 	Qp�TM fBCeM-�
 fT i��oDBCTMowhD�nD-fCkC7��- DTDThDeCh�DTisiC� DT�c�hhegD��fh��f�gM-���TcDtfctD-��f i�
 eD� �aaekeD-k�  Dh� �whCDch7� �eD� ��TcDtfctD� �D-sCenC� yD-enDT� �CTMc:� fc�  eD�
�DCTeD�hCDctDT�CfTD-�kf�DTisiD-7��eD��TnD�-ehhD�kDenD-:� �hh� �h�kfBE-aCenD��-DTneDhwhCDc�
�fh� kyDe� kD-CT�oD-���TcD-DCkD-:� eD��De� HzL��f- �FäL���T�DeCD-:� f- �De-Dc� DkD-CT�oD-�
�DCk:�  �h� �De� A/äL�� �T�DeCDC:� �DhCDiC7� �fT i� �oo�  eDhD� �D i-MoMneD-� yeT �  DT�
�oDBCTeaekeDTf-nhnT� �DTisiC7��eD��TnD�-ehhD�kDenD-��f i:� �hh� DT��Dh�cCyeTBf-nhnT� �e-� DT�
���ec��DTnoDe i�kfc��C�Cfh�rfM�fc�QH��eh�HQ�O�nDhCDenDTC�yDT D-�B�--7�

�OQ�EYT O�1� �NDTneD,� DT-DfDT��TD� �-DTneDCT�nDT,� �Tec�TDNDTneDgDT�T�f i,� DfTMt�eh iDh�
�-DTneDhwhCDc,�DNDTneD��heDTCDT��-h�Ck,��-DTneDDaaekeD-k7�

� �
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W �������������
�iD� �fTMtD�-��-eM-� v��U� i�h� hDC� �-� �c�eCeMfh� nM�o� Ma� �D Mce-n� CiD� oD� e-n�  M-Ce-D-C� e-�
� ieDge-n�kDTM�DcehheM-h�noM��oow��w�Qä/ä7��M�� ieDgD�Cieh�M�lD CegD:�CiD����i�h� DgDoMtD �
 MctTDiD-hegD�to�-h�Ci�C��oo�cDc�DT�hC�CDh�cfhC�aMooMy7��iD�aeThC�tTMtMh�o�yie i�y�h��nTDD �
ftM-� eh� CiD��eC� aMT�//�to�-:�yie i��ech� CM�tTMge D��� MiDTD-C��- ���o�- D � aT�cDyMTB� aMT�
� ieDge-n�CiD���’h� oec�CD�M�lD CegDh7��iDhD�M�lD CegDh�e- of D�D-hfTe-n���hM e�oow�DrfeC��oD�
CT�-heCeM-:� tTMcMCe-n:� �- � hCTD-nCiD-e-n� e--Mg�CeM-� �- �  MctDCeCegD-Dhh� e-� ��� e- fhCTeDh�
yieoD�D-hfTe-n���oDgDo�to�we-n�aeDo �gehp�pgeh�MtDT�CMTh�aTMc�CieT � Mf-CTeDh��- �TDe-aMT e-n�CiD�
��’h�tMheCeM-��h���noM��o�oD� DT�e-�CiD�aeniC��n�e-hC� oec�CD� i�-nD�.AP7��iD�hD M- �tTMtMh�o�e-�
MT DT� CM� � ieDgD� CiD� hC�CD � M�lD CegD� eh� CiD� �fTMtD�-� �TDD-� �D�o7� �iD� nM�o� Ma� CiDhD�
�nTDDcD-Ch�eh�aMT�CiD�cDc�DT�hC�CDh�CM� DgDoMt�-�CeM-�o�to�-h�CM�� ieDgD��-�D M-Mcw�yeCi�
-DCpkDTM��TDD-iMfhD�n�h�DcehheM-h�v�	�U��- �tTMcehDh�CM�tTMCD C�CiDeT� eCekD-h�aTMc��-w�Be- �
Ma� D-geTM-cD-C�o� ect� Ch� MT� i�Tc7� �ieh�cD�-h� Ci�C� CiD�yDoop�De-n� Ma� CiD� ��� eh� CiD�c�e-�
tTeMTeCw�.Q:�HP7��iD��fTMtD�-��TDD-��D�o�eh�c� D�ft�Ma�DeniC�tMe-Ch1�

A7� Increasing the EU’s climate ambition for 2030 and 2050�
Q7� �fttowe-n� oD�-:��aaMT ��oD:�hD fTD�D-DTnw�
H7� �M�eoeke-n�e- fhCTw�aMT��� oD�-��- � eT fo�T�D M-Mcw�
z7� �feo e-n��- �TD-Mg�Ce-n�e-��-�D-DTnw��- �TDhMfT DpDaae eD-C�y�w�
/7� ��kDTM�tMoofCeM-��c�eCeM-�aMT���CMNe paTDD�D-geTM-cD-C�
x7� �TDhDTge-n��- �TDhCMTe-n�D MhwhCDch��- ��eM egDTheCw�
'7� ��Tc�CM��MTB1���a�eT:�iD�oCiw:��- �D-geTM-cD-C�oow�aTeD- ow�aMM �hwhCDc�
W7� �  DoDT�Ce-n�CiD�hieaC�CM�hfhC�e-��oD��- �hc�TC�cM�eoeCw�

�e- D�cMhC�Ma�CiD�tTM DhhDh��- �tTM f Ch�c� D�e-�CiD����i�gD���oe-D�T��ttTM� i:�cD�-e-n�
CiD�TDpfhD�eh�oeCCoD:�hCDth�e-���cMTD� eT fo�T�D M-Mcw��TD�c�- �CMTw7��iDTDaMTD:�CiD���� �cD�
ft�yeCi� CiD��eT fo�T� D M-Mcw�� CeM-�to�-� v����U7� �iD������i�h� �h� ��tTeMTeCw� CM� DgDoMt���
hCT�CDnw�aMT��CC�e-e-n���cMTD�D-geTM-cD-C�oow�hfhC�e-��oD��- �D M-Mce �oow� MctDCeCegD���7�
�M� � ieDgD� CiD�c�Necfc� tMCD-Ce�o� CiD� �����y�h�  TD�CD � e-�  Moo��MT�CeM-�yeCi� D M-Mce �
hC�BDiMo DTh:�  M-hfcDTh:�  eCekD-h:� �- �  egeo� MTn�-ek�CeM-h7� 
Ch� M�lD CegD� eh� CM� e- TD�hD� CiD�
gDoM eCw��C�yie i�CiD� i�-nDh��TD� M-D�e-�MT DT�CM�� ieDgD�CiD�nM�oh�hC�CD ��w�CiD��fTMtD�-�
�TDD-��D�o�.zP7��

-�MT DT�CM��hhDhh�CiD�tMCD-Ce�o�MfC McDh�Ma�CiD�hC�CD �nM�oh�e-�CiD�����TDD-��D�o:�DNCD-hegD�
TDhD�T i�y�h� M- f CD �CM�DN�ce-D�CiD� fTTD-C�h D-�TeMh7��iD�ae- e-nh�TDgD�oD �Ci�C� eaaDTD-C�
MTn�-ek�CeM-h�tTMge D �aMTD �hCh���hD �M-�DeCiDT��-�D-DTnw��- �D M-Mce �tDThtD CegD�./P�v�
��tTMh:� ��  D� �eC�:� �7�oMTMfU� MT� htD eae � hD CMTh� e7D7:� iD�Ce-n� �- �  MMoe-n� Ma� CiD� ��� �TD�
e-gDhCen�CD 7� .xP� v�7�elh:� �7�7��hCDooM:� 
7	7�M-k�oDk:� �7�CeaaU7� �iD� tTec�Tw� nM�o� Ma� CiD�
cD-CeM-D � h D-�TeMh� eh� CM�  DCDTce-D� ea� CiD�  fTTD-C�  DgDoMtcD-C� Ma�  eaaDTD-C� D-DTnw�
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CD i-MoMneDh�e7D7:�tMyDT�CM�iD�C:� McDhCe ��ttoe�- Dh��- �DrfetcD-C:�e- fhCTw:�CT�-htMTC�MT�
����oeBD���phwhCDch:�ye- �tMyDT�nD-DT�CeM-:�DC 7�yeoo�cDDC�CiD����tMoe w�C�TnDCh7�
-�MT DT�CM�
 M�hM�CiD�aeThC��-�owkD �h D-�TeM�./P�v��tTMh:��� D��eC�:��7��oMTMfU�tTDhD-Ch�CiD�e-aofD- D�Ma�
CD i-MoMne �o�  DgDoMtcD-C� �h�yDoo� �h� CiD� DgMofCeM-� Ma� CiD� tMtfo�CeM-:� D M-Mcw:� �- � afDo�
tTe Dh�Ma�CiD���pQ'�M-�CiD�CT�-htMTC�hD CMT:��	��DcehheM-:��- �CiD�D-DTnw�hwhCDc7��M�� ieDgD�
CiD�hC�CD �nM�oh:�Cieh�hCf w�fCeoekD � eaaDTD-C�cM Doh�e7D7:���
�����-DTnw:��TecDh�
- fhCTw:�DC 7�
CM��DCCDT��-Ce et�CD�CiD�e-CDT� CeM-h��DCyDD-� eaaDTD-C�D-DTnw�hwhCDc�hD CMTh��h�yDoo��h�CiD�
ect� Ch�Ma�CiD� iMhD-�tMoe eDh7��iD�TDhfoCh�Ma�CiD�cD-CeM-D �h D-�TeM�D-��oD���tTMlD CeM-�Ma�
CiD� afCfTD� D-DTnw� hwhCDc���hD �M-� CiD�  fTTD-C� tMoe eDh7� �iD� hD M- � h D-�TeM� .xP� v�7��elh:�
�7�7��hCDooM:�
7	7��M-k�oDk:��7�CeaaU�tTec�Teow�aM fhDh�M-�CiD� MMoe-n��- �iD�Ce-n�hD CMTh�Ma�CiD�
��pQW� �- � heceo�Tow� CM� CiD� aeThC� h D-�TeM:� �ttoeDh� �� htD eae � cM Do� e7D7:� ���p��p�ecDh� CM�
 DCDTce-D�CiD��DhC� Mc�e-�CeM-�Ma�D-DTnw�CD i-MoMneDh�CM�cDDC�CiD����nM�oh7�
�MCi�h D-�TeMh�tTDhD-C�CiDeT�aMTD �hCh�MT�tTMlD CeM-h� M- DT-e-n�CiD�Daae eD- w�Ma�CiD�D-DTnw�
hwhCDc���hD �M-�CiD�Daae eD- w�Ma��ttoeD �D-DTnw7��-DTnw�fh�nD��oM-D� MDh�-MC� Dae-D�iMy�
Daae eD-Cow���hwhCDc�MtDT�CDh7��iDTDaMTD:�Cieh�CiDheh��ttoeDh���-Dy��ttTM� i�CM� DCDTce-D�CiD�
�DhC�CD i-MoMnw�ceN�Ma�CiD�afCfTD��h�yDoo��h�CiD�Daae eD- w�Ma�CiD�MgDT�oo�hwhCDc7�
-�Cieh�yMTB:�
�-�DNDTnwp��hD ��ttTM� i�eh� MctfCD 7��f i��-��ttTM� i�y�h�-DgDT��ttoeD �M-����fTMtD�-�
h �oD� �DaMTD:� M-ow� CiD� �fhCTe�-� D-DTnw� hwhCDc� y�h� �-�owkD � ��hD � M-� Cieh� cDCiM � .'P7�
v�7�DlBMT�U��-�DNDTnwp��hD ��ttTM� i�i�h���cfoCeCf D�Ma��D-DaeCh�aMT�CiD� DgDoMtcD-C�Ma�CiD�
afCfTD�D-DTnw�hwhCDc7��-�CiD�M-D�i�- :�DNDTnw� M-he DTh�CiD�rf�oeCw�Ma�CiD�D-DTnw�fhD ��- �
CiDTDaMTD�MaaDTh��� DDtDT�e-heniC��- �f- DThC�- e-n�Ma�CiD�D-DTnw�hwhCDc7��-�MCiDT�i�- �eC�
D-��oDh�CiD� Mct�TehM-�Ma� eaaDTD-C�CwtDh�Ma�D-DTnw��- �e D-CeaeDh�CiD�hD CMTh�yie i� Dc�- �
� CeM-� e-�MT DT�CM� e- TD�hD� CiDeT�Daae eD- w� .W:�FP7��-�DNDTnw��-�owheh� MDh�-MC� M-he DT� CiD�
 fTTD-C� DNtD C�CeM-� MT� tMoeCe �o� e-aofD- Dh� �fC� C�BDh� e-CM�  M-he DT�CeM-� M-ow� CiD� CD i-e �o�
�htD Ch�Ma� eaaDTD-C�CD i-MoMneDh7��MTDMgDT:�CM��DCCDT�tTDhD-C�CiD�afCfTD�D-DTnw�hwhCDc:�CiD�
D-CeTD� M-gDTheM-� i�e-�eh� M-he DTD 7��enfTD�A�tTDhD-Ch�CiD�hCTf CfTD�Ma�CiD� fTTD-C�D-DTnw�
hwhCDc7��-�owke-n�CiD�D-CeTD�D-DTnw� M-gDTheM-�tTM Dhh�e- of Dh�Dg�of�Ce-n�CiD�D-DTnw�e-tfC:�
 M-gDTheM-�tTM Dhh:��- �MfCtfC7��iD� M-hfctCeM-�Ma�DoD CTe eCw��w�D- pfhDTh�e-gMogDh�hDgDT�o�
 M-gDTheM-�tTM DhhDh:�yie i��TD� DtD- D-C�M-�CiD�tTec�Tw�D-DTnw� �TTeDTh�fhD 7�
-�CiD�aeThC�
hCDt� CiD�tTec�Tw�D-DTnw�  �TTeDTh:� hf i��h�  M�o:�cfhC� aeThC��D�DNCT� CD ��DaMTD� CiDw�  �-��D�
 M-gDTCD �e-CM�hD M- �Tw�D-DTnw7��M-gDThDow:�CiD����� �-� eTD Cow��D� M-gDTCD �CM�hD M- �Tw�
D-DTnw7��iD�MfCtfC�Ma�CiD�aeThC� �CDnMTw� eh�fhD ��h��-� e-tfC� aMT�CiD�hD M- � �CDnMTw�yie i�
TDtTDhD-Ch�CiD�D-DTnw�hfttow�hwhCDc7�
-�CiD�hD M- �hCDt�CiD�tTec�Tw�D-DTnw�eh� M-gDTCD �e-CM�
hD M- �Tw�D-DTnw:��aCDT�yie i�e7D7:�CiD�nD-DT�CD �DoD CTe eCw�eh�CT�-htMTCD �CM�D- pfhDTh�ge��
ienipgMoC�nD�CT�-hcehheM-�oe-Dh7��iD�hD M- �Tw�D-DTnw�eh��ohM�TDaDTTD �CM��h�ae-�o�D-DTnw7��iD�
ae-�o�DNDTnw�eh�tTMge D ��C�CiD�TeniC�to� D:�yie i�cD�-h�CiDTD�yiDTD�CiD�D- �fhDT�-DD h�eC:�
�ohM��C�CiD�TeniC�CecD:�cD�-e-n�Ci�C�yiD-DgDT�CiD�D- � M-hfcDT�y�-Ch�CM��  Dhh�eC:�cfhC��D�
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tMhhe�oD��- �e-�CiD�TeniC�aMTc�aMT�DN�ctoD�DoD CTe eCw�DC 7��iD�o�hC� i�T� CDTehCe �Ma�CiD�hD M- �
 �CDnMTw�eh�CiD�tTDhD- D�Ma� M-gDTheM-�f-eCh��- �hCMT�nD7��iD�CieT �hCDt�eh�TDtTDhD-CD �ge��ae-�o�
DNDTnw��ttoe �CeM-h7��iDeT�tfTtMhD�eh���he �oow�CM� M-gDTC�CiD�ae-�o�D-DTnw�e-�fhDafo�DNDTnw7��iD�
fhDafo�DNDTnw�eh�CiD-� M-hfcD ��w� eaaDTD-C�t�hhegD�DoDcD-Ch�e7D7:�oeniC��fo�h�e-�iMfhDiMo h7�
�hCow:�CiD�aMfTCi�hCDt�hC�- h�aMT�CiD� fTTD-C�fhDafo�DNDTnw� Dc�- :�cD�-e-n�Ci�C�CiD�-DD h�
Ma��-w�tDThM-�e-�CiD��-�owkD �hwhCDc�cfhC��D� MgDTD ��C��-w�CecD�yeCi�-M��Mf- �TeDh7�

�

��� ���fr���� �� ����������� �����������u��u�����

�M�  DCDTce-D� ea� CiD�  DheTD � nM�oh� hC�CD � �w� CiD� ��� yeoo� �D� � ieDgD � CiD� MtCecek�CeM-�
D-geTM-cD-C��tD-��-DTnw��whCDc��M Dooe-n��T�cDyMTB�vMDcMaU� eh�fCeoekD � e-� Mc�e-�CeM-�
yeCi�CiD�nTDD-�aeDo ��ttTM� i�yie i�cD�-h�Ci�C�CiD�hwhCDc�i�h�-M�TDhCTe CeM-h�e-�CiD�y�w�eC�
 D e Dh�iMy�CiD�MtCec�o�CD i-MoMnw�ceN�Ma�CiD�afCfTD�D-DTnw�hwhCDc�yeoo�oMMB�oeBD7��DcMa�CMMo�
i�h���tTD Dae-D �af- CeM-:�-�cDow:�CM�TD f D�CiD�tTec�Tw�DNDTnw�Ma�CiD�D-CeTD�D-DTnw�hwhCDc7�
�f�hDrfD-Cow:�CiD�Daae eD- w�Ma�CiD�D-DTnw�hwhCDc�yeoo��D� DCDTce-D 7���hD �M-�CiD�a� C�Ci�C�
CiD� �fTMtD�-� D-DTnw� hwhCDc� y�h� -DgDT� �-�owkD � fhe-n� �-� DNDTnwp��hD � �ttTM� i:� CiD�
aMooMye-n�TDhD�T i�rfDhCeM-h��TD�aMTcfo�CD �yie i�hf�hDrfD-Cow�yeoo��D��-hyDTD 7�

�ie i�CD i-MoMneDh�ae- �CiDeT��ttoe �CeM-�e-�Qä/äm�
�i�C� MDh�CiD�D-DTnw�nD-DT�CeM-�e-�Qä/ä�oMMB�oeBDm�


h�CiD����hfttow�D-Mfni�CM� MgDT�CiD�D-CeTD� Dc�- �yeCie-�eCh��Mf- �TeDhm�
	My�Daae eD-C�eh�CiD�afCfTD�D-DTnw�hwhCDcm�

�iD�CiDheh�eh�hCTf CfTD �e-CM�htD eae � i�tCDTh7�
-��i�tCDT�Q:�CiD�cDCiM MoMnw�fhD �CM�n�CiDT�
CiD� �C��eh� Dh Te�D 7��i�tCDT�H�tTMge Dh�e-heniCh�e-CM�D� i�hD CMT��-�owkD ��- �DNto�e-h�CiD�
�hhfctCeM-h�c� D�CM� �o fo�CD�CiD�DNDTnw�g�ofDh�aMT�Qä/ä7��i�tCDT�z�tTDhD-Ch�CiD�TDhfoCh�Ma�
CyM�e-gDhCen�CD �h D-�TeMh��- � T�yh��� Mct�TehM-��DCyDD-�CiD� fTTD-C�hC�CD:�TDaDTTD �CM��h�
��pQ'I�e-�QäAF:��- �CiD�tTMlD CD ���pQ'I� M- eCeM-�e-�Qä/ä7��iDhD�ae- e-nh�yeoo��D�afTCiDT�
 eh fhhD �CM�n�e-��� MctTDiD-hegD�f- DThC�- e-n�Ma�CiD�afCfTD�D-DTnw�hwhCDc��- �eCh�oDgDo�Ma�
Daae eD- w7�
-��i�tCDT�/:�CiD� M- ofheM-h��- �tMCD-Ce�o��TD�h�aMT�afCfTD�e-gDhCen�CeM-���hD �M-�
CiD� fTTD-C�TDhfoCh��TD�tTDhD-CD 7�
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����	��
�h�cD-CeM-D �e-��i�tCDT�A�CiD����hDC� DTC�e-�nM�oh�aMT�Qä/ä�Ci�C�eh� DheTD �CM�� ieDgD7��MTy�w�
�- ��yeCkDTo�- ��TD�-MC�cDc�DTh�Ma�CiD���:��fC�hCeoo�i�gD��-�ect� C�M-�CiD��fTMtD�-�D-DTnw�
hwhCDc�he- D�CiDw��TD� M--D CD �CM�CiD�e-CDT-�CeM-�o�nTe h:�CiDTDaMTD�CiDeT�e-aofD- D�M-�CiD�
MgDT�oo�D-DTnw�hwhCDc�eh��ohM� M-he DTD 7��iDTDaMTD:�CiDhD� Mf-CTeDh��- �CiDeT� DgDoMtcD-C�
�TD��ohM� M-he DTD 7��iD����cDc�DTh�yeCi��MTy�w��- ��yeCkDTo�- ��TD� Dae-D �e-�CiD� MfThD�
Ma�Cieh�yMTB��h���pQ'I7��

�M�� ieDgD�CiD� DheTD � C�TnDCh�hC�CD ��w� CiD���:� eC� eh� ectDT�CegD�CM� TD f D��Tec�Tw�D-DTnw�
 M-hfctCeM-� v���U7��foCetoD� �ttTM� iDh�  �-� �D� fCeoekD � CM�c�-�nD� hf i�  i�-nDh7��-�M-D�
i�- :� eh� CiD�cM eawe-n� Ma� MgDT�oo� �Di�geMT� e7D7:� �w�c�Be-n� hieaCh� e-�cM �o� htoeC:� ectTMge-n�
hwhCDch�hf i��h�CiDTc�o�e-hfo�CeM-:��- �TD f e-n�CiD�c�hh�Ma�gDie oDh:��- �M-�CiD�MCiDT�i�- :�
D-i�- e-n� CiD� MgDT�oo� Daae eD- w� Ma� CiD� �ttoeD � CD i-MoMneDh7� �iDhD� cD�hfTDh� TDhfoC� e-� ��
TD f CeM-� e-����7��-MCiDT�ge��oD��ttTM� i� eh� CM� ectTMgD�CiD� CMC�o�D-DTnw�Daae eD- w�Ma� CiD�
D-CeTD� D-DTnw�  M-gDTheM-�  i�e-7� �ieh� e-gMogDh� e D-Ceawe-n� �- � ectoDcD-Ce-n� -D Dhh�Tw�
cD�hfTDh� CM� TD f D� ���7� �fTCiDTcMTD:� TD f e-n� ����  �-� i�gD� hen-eae �-C� tMheCegD�
D-geTM-cD-C�o� �- � D M-Mce � ectoe �CeM-h7� �w� ce-eceke-n� D-DTnw�  M-hfctCeM-:� CiD�
tTM f CeM-�Ma��	���- �MCiDT�tMoofC�-Ch� �-��D�ceCen�CD :�oD� e-n�CM��� oD�-DT��- �iD�oCieDT�
D-geTM-cD-C�.'P7�

�M� n�CiDT� ���DCCDT�f- DThC�- e-n�Ma� CiD�cDCiM MoMnw��ttoeD � CM�cM Do� CiD� afCfTD�D-DTnw�
hwhCDc��enfTD�Q�eh�fhD 7��eThCow:�CiD��e-�o�D-DTnw� M-hfctCeM-�v���U�e-�QäAF�y�h�e-gDhCen�CD 7�
�ieh� �C��y�h�tTMge D ��w�CiD��MTh if-nhnDhDooh i�aC�aET��-DTneDyeTCh i�aC�v�a�U�MTn�-ek�CeM-�
yeCie-�CiD�aT�cDyMTB�Ma�CiD����������tTMlD C�.AäP7��w�fCeoeke-n���iMoehCe ��fTMtD�-�D-DTnw�
hwhCDc�cM Do:�Cieh�MTn�-ek�CeM-�i�h�CiD� �t� eCw�CM� TD�CD�c�th�Ci�C� Dte C�CiD� Mftoe-n�Ma�
�fTMtD�-�DoD CTe eCw�c�TBDCh��- �h D-�TeMh:�yeCi�CiD��ec�Ma�tTMge e-n�cM �oeCeDh�Ma�CiD�����w�
Qä/ä7��M�D-hfTD���ieni�oDgDo�Ma� DC�eo:��a���c�on�c�CD �e-aMTc�CeM-�aTMc� egDThD�hMfT Dh��- �
 DgDoMtD ���cDCiM MoMne �o��ttTM� i�CM�e-CDnT�CD�CiD� �C��.AäP7��iD� �C��y�h� ege D �e-CM�
 eaaDTD-C�hD CMTh�e7D7:�e- fhCTw:�hDTge Dh:�CT�-htMTC�CeM-:��- �iMfhDiMo h7��iD�CT�-htMTC�hD CMT�
e-�CiD��a�� �C���hD� MDh�-MC� ehCe-nfehi��DCyDD-�CiD�CwtD�Ma�fhD �gDie oD�MT� TegD-�T�-nD�Ma�
BeoMcDCDTh�vBcU�CiDTDaMTD:�CiD� �C��tDTC�e-e-n�CM�CiD�CT�-htMTC�CeM-�hD CMT:�t�TCe fo�Tow�CiD�
Dge D- D�fCeoekD �CM�c�BD�CiD��hhfctCeM-h�MfCoe-D �e-�hf�hDrfD-C�t�T�nT�tih:�yDTD�� rfeTD �
aTMc� ��������7� �i�tCDT� H� tTDhD-Ch� ��  DC�eoD � c�CiDc�Ce �o�  MctfC�CeM-� e-� MT DT� CM�
 DCDTce-D�CiD��hDafo�DNDTnw� Dc�- � v���U� aMT�Qä/ä7��fTCiDTcMTD:� �C�� aMT� T�eo� CT�-htMTC:�
�MCi�yeCi��- �yeCiMfC�tMyDT� oe-Dh:� McDhCe ��ge�CeM-:��- �-�gen�CeM-�yDTD�M�C�e-D �aTMc�
�����p��aMT���pQ'7��h�tTDgeMfhow�cD-CeM-D :� �C��aMT��MTy�w��- ��yeCkDTo�- �yDTD�hMfT D �
aTMc�g�TeMfh�MTn�-ek�CeM-h�TDhtM-he�oD�aMT�CiD�nD-DT�CeM-��- �c�-�nDcD-C�Ma�CiD�n�CiDTD �
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 �C�7��iD��a�� �C���hD�tTMge Dh�e-aMTc�CeM-�e-�TDn�T �CM� eaaDTD-C�D-DTnw� �TTeDTh�e7D7:�afDo�Meo:�
�eMc�hh:� M�o:�-�CfT�o�n�h:�DoD CTe eCw:�DC 7��� i�D-DTnw� �TTeDT�i�h� eaaDTD-C��ttoe �CeM-h7��iD�
c�e-��ttoe �CeM-h�tTMge D ��w��a���TD� o�hheaeD ��h�cD i�-e �o�D-DTnw:�tTM Dhh�iD�C��C�AääL�:�
Aääp/ääL���- �q/ääL�:�tTM Dhh� Mo :� oeniCe-n�yie i� M-hehCh�Ma�eniCpDceCCe-n� eM Dh�v��hU:�
aofMTDh D-C� o�cth� �- � i�oMnD-h� �- � 
-aMTc�CeM-� �- � �Mccf-e �CeM-� �D i-MoMneDh� v
��hU7�
�hCow�aMT�D� i�CwtD�Ma�D-DTnw� �TTeDT��- �ae-�o��ttoe �CeM-:���htD eae ��cMf-C�Ma�D-DTnw�e-���i�
eh��ooM �CD 7��

�
��� ���hr�	���������u���������������������������g���u�����������hoso����� h2c�

�fD�CM�CiD�a� C�Ci�C�Cieh�CiDheh�tTDhD-Ch�CiD�DNDTnw�hwhCDc�Ma�CiD����e-�Qä/ä:�CiD�CTD- h�e-�CiD�
CD i-MoMnw� DgDoMtcD-C:�tMtfo�CeM-�nTMyCi:��- �D M-Mce � DgDoMtcD-C��TD� M-he DTD :��- �
CiD�ae- e-nh��TD�DNCT�tMo�CD �f-Ceo�Qä/ä7���hD �M-�v�iD�� M-McehC�
-CDooenD- D��-eC�eceCD �
QäA/U�CiD�TD�o��TMhh� McDhCe �tTM f C�v���U�eh�DhCec�CD �CM�i�gD��-��gDT�nD�nTMyCi�Ma�A7zä�O�
tDT��--fc�.AAP7��enfTD�H�eh��-�eoofhCT�CeM-�Ma�CiD�TD�o����� DgDoMtcD-C�Ma�yMTo �TDneM-h7��-�
CiD�MCiDT�i�- :����������tTMge Dh� DcMnT�tie �o� DgDoMtcD-C�.'P7��fTMhC�C�tTMlD CD �Ci�C�
CiD�tMtfo�CeM-�Ma�CiD����yeoo� e- TD�hD�Ceoo�QäQx��- ��aCDTy�T �yeoo�hoeniCow� TMt�� ieDge-n���
tMtfo�CeM-�-fc�DT�Ma�zzA�ceooeM-�e-�Qä/ä7��ieh�TDtTDhD-Ch���pä7äz�O� i�-nD�e-� Mct�TehM-�CM�
CiD� hC�Cfh� rfM� g�ofD7� �iD�  fcfo�CegD� tDT D-C�nD�  i�-nD� TDtTDhD-Ch� A7Hx� O� wD�Tow7� �iD�
CD i-MoMne �o�  DgDoMtcD-C�y�h�  iMhD-� e-� �  MT �- D�yeCi����
� .AQP7� 
C� e- e �CDh� Ci�C� CiD�
hC�CeM-�Tw�D-ne-Dh�yeoo� DgDoMt���wD�Tow�T�CD�Ma�pä7Q/�O:�CiD�oeniCe-n��- �
��h��C���wD�Tow�T�CD�
Ma�pä7Ax�O:��- �CiD�CiDTc�o�hwhCDch��C���wD�Tow�T�CD�Ma�pä7zF�O7�
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��� ���nr���F����������������� ��������������
�Sfft�

�iD� aMooMye-n� hCDt�  M-hehCh� e-� � rfeheCeM-� Ma� CecD� hDTeDh�  �C�� aMT� aMfT�  ehCe- C�  �CDnMTeDh� p�
-�cDow�hMo�T�tMyDT� .AHP:�ye- �tMyDT� .AHP:�iw TMtMyDT� .AzP:��- �iD�C�tTMaeoDh� .A/P� p�yDTD�
 DCDTce-D 7��iD������p��CT�-ht�TD- w� �C���hD�.AHP�y�h�fCeoekD �CM�DhC��oehi�CiD�CecD�hDTeDh�
aMT�hMo�T�tMyDT��- �ye- �tMyDT�nD-DT�CeM-:�yeCi���hDoD CeM-�Ma� �C���C�e-CDTg�oh�Ma�xä�ce-fCDh7��


�yMfo � oeBD� CM� tMe-C� MfC� Ci�C� eC� eh� f- DTC�e-� iMy� CiD� DNt�-heM-�yeoo� C�BD� to� D� e-� �fTMtD�
�D �fhD� D� i� cDc�DT� Ma� ��pQ'I� i�h� ��  eaaDTD-C� ���� tMCD-Ce�o7� �iDTDaMTD:� �� he-noDp-M D�
�ttTM� i�y�h��ttoeD :�cD�-e-n�Ci�C�CiD�MgDT�oo�tTM f CeM-��h�yDoo��h� M-hfctCeM-�M  fTD�e-�
CiD� h�cD� to� D� yeCi� -M� ht�Ce�o�  ehCTe�fCeM-h7� �-�owke-n� CiD� hMfCi� t�TC� Ma� ��pQ'I:� eC� eh�
 i�T� CDTekD ��w�ieni�hMo�T�tMCD-Ce�oh��fC�oMy�iD�C� Dc�- �aMT��feo e-nh7��iD�-MTCi��- �CiD�
yDhC�Ma���pQ'I�i�gD���ieni�ye- �tMCD-Ce�o:�c�e-ow� TDtTDhD-CD �CiTMfni�CiD�MaahiMTD�ye- �
nD-DT�Ce-n� CfT�e-Dh7� 
-� CiD� -MTCiDT-� �- �  D-CT�o� TDneM-h� eh� CiD� tMCD-Ce�o� aMT� iw TMtMyDT�
hwhCDch�  fD� CM� nDMnT�tie �o� � g�-C�nDh� cMTD�  DgDoMtD � �ohM� �  Mct�-eD � �w� ieniDT�
 Dc�- � aMT� ht� D�iD�Ce-n7� .AxP7� 
-�MT DT� CM���o�- D� CiD�D-CeTD� hwhCDc� eaaDTD-C�yDeniCe-n�
a� CMTh�yDTD�fCeoekD 7��iD�MgDT�oo�iMfTow�tTM f CeM-�Ma�M-D�CwtD�e7D7:�iw TMtMyDT�nD-DT�CeM-�
Ma�D� i�cDc�DT�hC�CD�y�h�cfoCetoeD ��w�CiD� MTTDhtM- e-n�a� CMT7��ieh�y�w�CiD�tMCD-Ce�o�aMT�
DTTMTh�eh�ce-ecekD 7��-�e-p DtCi� o�hheae �CeM-�Ma�CiD�fCeoekD �yDeniCe-n�a� CMTh�eh�tTDhD-CD �e-�
�i�tCDT�'7��MooMye-n�CiD�yDeniCe-n�Ma�tTM f CeM-�aMT�D� i� Mf-CTw:�CiD�CMC�o�iMfTow�D-DTnw�
tTM f CeM-� Ma� hMo�T� tMyDT� �- � ye- � tMyDT� e-� QäAF� y�h�  DCDTce-D 7� �iD� iw TMtMyDT�
nD-DT�CeM-�y�h� DCDTce-D �fhe-n�CiD�h�cD��ttTM� i:�DN DtC�aMT�CiD� �C��hMfT D:�yie i�y�h�
M�C�e-D �aTMc��-DTnwp�i�TCh�.A'P�aMT�D� i� Mf-CTw7��

�DwM- � CiD� CecD� hDTeDh� Ma� CiD� iw TMtMyDT� to�-C:� ye- � tMyDT� to�-Ch:� �- � tiMCMgMoC�e �
hwhCDch:�CiD�iD�C�tTMaeoDh��TD�TDhD�T iD 7��M��D���oD�CM� DCDTce-D�CiD�CecD�hDTeDh�Ma�CiD�iD�C�
tTMaeoDh�CiD��ene-�D�af- CeM-�y�h�DctoMwD 7�
C� Mc�e-Dh�CiD��encMe ��f- CeM-��- �CiD�oe-D�T�
af- CeM-7��iD��ene-�D�tTMaeoDh� MTTD C�aMT�hwhCDc�Ce �DTTMTh�e-�CiD�hencMe �o�tTMaeoD�af- CeM-h�
�C�CiD�oMyDT��Mf- �TeDh�Ma�CiD�CDctDT�CfTD�e-CDTg�o:�t�TCe fo�Tow��C� oMypCDctDT�CfTDh�.AWP7�
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�fD�CM�CiD�a� C�Ci�C�-M���p��C���hD�tTMge D �hf i�e-aMTc�CeM-:�CiD�iMfTow�CDctDT�CfTD� �C��
y�h� n�CiDTD � �w� v�aD--e-nDT:� �C�aaDooU� .A/P7� �ieh� hMfT D� tTMge Dh� CiD� CecD� hDTeDh� aMT�
CDctDT�CfTD�tTMaeoDh�aMT�D� i� Mf-CTw�hDt�T�CDow7��f�hDrfD-Cow:�Cieh� �C��y�h�e-CDnT�CD �e-CM�
��f-eaeD � �C���hD7��DNC:�CiD�iMfTow�CDctDT�CfTD�g�ofDh�yDTD� ege D �e-CM�A/pce-fCD�e-CDTg�oh�
yeCi�CiD��hhfctCeM-�Ci�C�CiD�CDctDT�CfTD�TDc�e-D �f- i�-nD � fTe-n�CiD�iMfT��-�owkD 7�
�iD�iMfTow� �C��y�h� ege D �e-CM�A/�ce-fCDh�g�ofDh�e-�MT DT�CM�D-��oD�CiD� �o fo�CeM-�Ma�CiD�
iD�C� tTMaeoDh� aMT� �oo�  Mf-CTeDh7� �ttowe-n� CiD� h�cD� oMne :� Ci�C� CDctDT�CfTD� i�h�  eaaDTD-C�
�ttoe �CeM-h� e-�  eaaDTD-C�  �CDnMTeDh� hf i� �h� iMfhDiMo h:� e- fhCTeDh:�  MccDT e�o� �- � tf�oe �
hDTge Dh��h�yDoo��h��nTe foCfTD��- �aMTDhCTw�hD CMTh��- �eC�g�TeDh�e-�CiD�D-CeTD���pQ'I7��iDTDaMTD:�
CM� DCDTce-D�CiD�iD�C�tTMaeoDh�aeThC�Ma��oo�CiD�g�ofDh�yDTD�yDeniCD ���hD �M-����oD�AH�e-7��iD�
yDeniCe-n�a� CMTh�aMT�CiD�water power generation are provided by “Global Energy Resources 
database”�.AFP7��-�CiD�MCiDT�he D:�CiD�yDeniCe-n�a� CMTh�aMT�tiMCMgMoC�e �hwhCDch��h�yDoo��h�
ye- � tMyDT� nD-DT�CeM-� �TD� tTMge D � �w� ”FfE country profiles”� .QäP7� �iD� iMfhDiMo h� �- �

e- fhCTw�hD CMTh�i�gD�CiD�ieniDhC����:�yie i�hC�- h�aMT�QWWx�TWha ��- �Q'Wz�TWha   TDhtD CegDow7�
�fD� CM� CiD� a� C� Ci�C� CiD�iMfhDiMo � hD CMT� vM-Dpa�ceowU�i�h���ieniDT����� Ci�-� CiD� e- fhCTw�
hD CMT:�CiDw��TD�fhD �CiD���heh�aMT�CiD� DCDTce-�CeM-�Ma�CiD�iD�C�tTMaeoDh7��iD�CecD�hDTeDh�aMT�
 DTC�e-� hD CMTh� e7D7:� CT�-htMTC�  Dc�- � aMT� iD�gw�  fCw� CTf B:� CT�-htMTC�  Dc�- � �ge�CeM-:�
CT�-htMTC�  Dc�- � tetDoe-Dh:� �h� yDoo� �h� CiD� CecDhDTeDh� Ma� CiD� yMM w� �eMc�hh� nD-DT�CeM-:�
hfhC�e-��oD� -�CfT�o� n�h� tTM f CeM-:� DCi�-Mo� afDo� �- � �eM eDhDo� tTM f CeM-:� y�hCD�
�  fcfo�CeM-��- �nDMCiDTc�o�nD-DT�CeM-��TD� M-hC�-C�MgDT�CiD�D-CeTD��-�owkD �wD�T7�

�iD�-DNC�hCDt� M-hehCh�e-��h DTC�e-e-n�CiD�aMTCi Mce-n�g�ofDh�Ma�CiD�e-tfC�t�T�cDCDTh�aMT�CiD�
hecfo�CeM-�y�h� �TTeD �MfC�fCeoeke-n��rf�CeM-�vAU7�
-�Cieh� M-CDNC:���� D-MCDh�CiD�afCfTD�g�ofD:�
��� D-MCDh�CiD�tTDhD-C�g�ofD:�-�TDtTDhD-Ch�CiD�-fc�DT�Ma�wD�Th��DCyDD-�����- ���:��- �e�
TDtTDhD-Ch�CiD�T�CD�Ma� i�-nD�MgDT�CiD��-�owkD �CecD�aT�cD7�𝐹𝑉 = 𝑃𝑉 ∗ (1 + 𝑖)𝑛� vAU�


-�MT DT�CM� DCDTce-D�CiD����:�CiD� M-gDTheM-�a� CMTh�aMT�D� i�hCDt� Dh Te�D �e-��i�tCDT�A�
cfhC��D� M-he DTD �e-�MT DT�CM� DCDTce-D�CiD�fhDafo�DNDTnw�Ma�D� i�fCeoekD �CD i-MoMnw7��eThC:�
eC�eh�ectMTC�-C�CM�f- DThC�- �yi�C�DNDTnw�eh��- �iMy�eC�eh� DCDTce-D 7��NDTnw�eh��� MctM-D-C�
Ma� CiD� CMC�o� D-DTnw� Ci�C�  �-� �D� DaaD CegDow�  M-gDTCD � e-CM� fhDafo� yMTB7� 
C� TDtTDhD-Ch� CiD�
c�Necfc�yMTB� Ci�C�  �-� �D� M�C�e-D � aTMc� ��c�CDTe�o� aoMy� CiTMfni� �� TDgDThe�oD� tTM Dhh:�
aMooMye-n� CiD� tTe- etoDh�  Dae-D � �w� ��T-MC7� �M-gDThDow:� CiD� D-DTnw� Ci�C� eh� -MC� fCeoekD � MT�
 M-gDTCD � e-CM� yMTB� eh� TDaDTTD � CM� �h� �-DTnw7� �MCi� DNDTnw� �- � �-DTnw� �TD� hen-eae �-Cow�
e-aofD- D � �w� CiD� �c�eD-C� CDctDT�CfTD� v��c�U7� �iTMfniMfC� Cieh� hCf w:� �-� �c�eD-C�
CDctDT�CfTD�Ma�AäL��eh��hhfcD ��h��� M-hC�-C�TDaDTD- D7�

� �
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�fD�CM�CiD�a� C�Ci�C�CiD�D-DTnw�hwhCDc�eh� MctoDN��- � eaaDTD-C�t�T�cDCDTh��TD�e-CDToe-BD �
yeCi�D� i�MCiDT:�CiD�MDcMa�oe�T�Tw�y�h� DgDoMtD �yeCi�CiD�nM�o�CM�tTMge D�CMMoh�aMT�TD fTTe-n�
C�hBh�e-�D-DTnw�hwhCDc�cM Doe-n7��M��D���oD�CM�cM Do�CiD�hwhCDc�CiD�fhDT� Mc�e-Dh� eaaDTD-C�
hDoapyTeCCD-��ttoe �CeM-h�yeCi�CiD�MDcMa�oe�T�Tw7��iD�MDcMap-DCyMTB�oe�T�Tw�eh�fhD �CM� Dae-D�
D-DTnw�hwhCDch��h���-DCyMTB�yeCi� MctM-D-Ch��- ��fhDh7��iD� MctM-D-Ch� �-��D� M--D CD �
CM�M-D�MT�cMTD��fhDh7��enfTD�z�eoofhCT�CDh�CiD�y�w�e-�yie i�CiD�MDcMap-DCyMTB�eh�hCTf CfTD �
.QA:�QQP7��

�
��� ���yr���� �� ��������������� ���i����������u�Shft�

�M��-�owkD��enfTD�z:�M-D�cfhC�-MCD�Ci�C��oo�t�T�cDCDTh�e-�CiD�hwhCDc� �-�aoMy�e-CM�MT�MfC�Ma���
���:�yie i�TDtTDhD-Ch���-DCyMTB�yeCiMfC��-w�oMhhDh7��iD����� o�hh:�TDtTDhD-CD ��w��TTMyh:�
eh�fhD �CM� M--D C�CiD�����yeCi�MCiDT� o�hhDh�hf i��h��
��:�������:��- �������������7��iD�
�
��� o�hh�eh�fhD �CM� Dae-D�CiD�D-DTnw� Dc�- �e-�CiD�cM Do��- �CM�e D-Ceaw��-w�DN Dhh7��-�
CiD�MCiDT�i�- :�CiD�������� o�hh� eh�fhD �CM�TDtTDhD-C�CiD�MTene-�Ma�CiD� Dc�- D �D-DTnw:�
hf i��h���tiMCMgMoC�e �MT�ye- �tMyDT�hwhCDc:�MT�CiD�ectMTC�Ma�MCiDT�D-DTnw�hMfT Dh�oeBD�n�h7�
�DtD- e-n�M-�CiD�hMfT D�CwtD:�CiD�g�ofDh� �-��D� Dae-D ���hD �M-�CiD��c�eD-C� M- eCeM-h�MT�
�w�htD eawe-n�CiD�c�Necfc�MT�ce-ecfc�oM� ��- �afoo� oM� �CecD� e-� �hD�Ma�n�h� ectMTC7��iD�
������������  o�hh� TDtTDhD-Ch� ��-M D� Ci�C�i�h�cfoCetoD� e-tfC� �- �MfCtfC� aoMyh:� hf i� �h�
tMyDT� to�-Ch:� CT�-htMTC� oe-Dh:� DoD CTMowheh� tTM DhhDh:� MT� iD�C� tfcth� .QHP7� �M� D-��oD� CiD�
htD eae �CeM-�Ma�CiD�����e-�TDn�T � eaaDTD-C�CD i-MoMneDh�cD-CeM-D ���MgD�CiD� o�hh��w�fh�
y�h� DgDoMtD 7��

�

� �
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e �������������
�ieh� i�tCDT�tTDhD-Ch�CiD� MctfCe-n�t�Ci�aMT�CiD�c�e-��ttoe �CeM-h� Dh Te�D �e-��i�tCDT�Q7�
�fD� CM� CiD� a� C� Ci�C� D� i� �ttoe �CeM-� i�h� eCh� My-� CD i-MoMne �o�  DgDoMtcD-C:�  DTC�e-�
 �o fo�CeM-h� eaaDT�aTMc�D� i�MCiDT:��- ��oo�CiD� eaaDTD- Dh��TD� Dh Te�D �e-�CiD� MTTDhtM- e-n�
 i�tCDTh7�The development of the RES in Switzerland was investigated using “�yehh��-DTnw�
�whCDc�Qä/ä” .QzP7��f�hDrfD-Cow:�CiD�TDhfoCh�Ma��MCi�h D-�TeMh��TD� Mc�e-D ���hD �M-�CiD�
yDeniCe-n�a� CMTh�tTDhD-CD �e-����oD�AH�.AF:�QäP7��iD�tfTtMhD�eh�CM� DCDTce-D�CiD�g�ofDh�aMT�
�oo��ttoe �CeM-h�e-�Qä/ä7��f�hDrfD-Cow:�CiD�hecfo�CeM-�yeoo�tTM DD 7�

eLW � QM� P��N� RP�FHSSIP�
�iD�aMooMye-n� i�tCDT� D�oh�yeCi�CiD��-�owheh�Ma�CiD��Tec�Tw�D-DTnw�hfttow�v���U�aMT�CiD����
��hD �M-�CyM�h D-�TeMh�tTMge D ��w�CyM� McceCCDDh7��iD�h D-�TeMh� eaaDT�aTMc�D� i�MCiDT�e-�
CiD� �cMf-C� Ma� D-DTnw� tTM f D 7� �iD� ��
���� 
- fc�D-C� h D-�TeM� .Q/P� TDtTDhD-Ch� CiD�
CD i-e �o�tMCD-Ce�oh�Ma�CiD�����yiDTD�h�CiD���p�DaDTD- D�h D-�TeM�./P�hC�- h�aMT��� M-hC�-C�
 DgDoMtcD-C� Ma� CiD� ���7� �iD� nM�o� eh� CM� �-�owkD� CiD� hfttow� he D� Ma� CiD� TD-Dy��oD� D-DTnw�
hMfT Dh��- � DCDTce-D�CiDeT��cMf-Ch�e-�Qä/ä7�

�iD�aeThC�h D-�TeM��-�owkD �y�h�CiD���p�DaDTD- D�h D-�TeM�QäQä�./P7��ieh�h D-�TeM�tTMge D ��w�
CiD����TDtTDhD-Ch���tTMlD CeM-�Ma� CiD� DgDoMtcD-C�Ma� CiD�afCfTD�D-DTnw�hwhCDc:�CiD��	�:�
DcehheM-h��- �CiD�CT�-htMTC�hwhCDc7� 
-�CiD���p�DaDTD- D�h D-�TeM:�CiD�D-DTnw�hwhCDc�Ma��oo�
CiD����cDc�DTh�eh�cM DoD ��- �tTMlD CeM-h�f-Ceo�Qä/ä��h�yDoo��h�ae-�o�D-DTnw� Dc�- ��- �
hfttow�hwhCDch��TD�c� D7��-�owke-n�CiD���- ye Ci�Ma�CiD�����eh�CM��D�hC�CD �Ci�C�CiDeT�hfttow�
 Mf�oD �aTMc�QäAW�vAW�O�Ma�CiD�MgDT�oo�hfttowU�CMy�T h�Qä/ä�vHx�O�Ma�CiD�MgDT�oo�hfttowU7�
C�
eh��ohM�ectMTC�-C�CM�cD-CeM-�Ci�C���hD �M-�Cieh�cM Do�CiD�Meo�hi�TD� e � D oe-D�aTMc�QäQä�aTMc�
HQ�O�CM�Q'�O�e-�Qä/ä��- �hCeoo�i�h��-�ectMTC�-C�hi�TD�e-�CiD�lMe-C�hfttow7��-D�TD�hM-�aMT�Cieh�
tiD-McD-M-� eh� Ci�C� CiDTD� yeoo� �D� �� oeceC�CeM-� e-� CiD� hf�hCeCfCeM-� Ma�  M-gD-CeM-�o� D-DTnw�
 �TTeDTh�e-�CiD�CT�-htMTC�hD CMT7��enfTD�/�voDaC�he DU�eoofhCT�CDh�CiD�������hD �M-�tiMCMgMoC�e �

hwhCDch�yie i��  Mf-Ch�aMT�x''�TWha :�aTMc�ye- �tMyDT�AH//�TWha �aTMc�iw TMtMyDT�to�-Ch�eh�

H'Q�TWha ��- � o�hCow� aTMc� �eMc�hh�  M-hCeCfCDh� AWzF�TWha 7� �fD� CM� CiD� a� C� Ci�C� CiD�  egeheM-�

�DCyDD-� yMM w� �eMc�hh� nD-DT�CeM-� �- � hfhC�e-��oD� -�CfT�o� n�h� tTM f CeM-� y�h� -MC�
tDTaMTcD �CiD�aMooMye-n��hhfctCeM-���hD�M-��eMD M-Mcw�.Q/:�QxP�eh�c� D:�-�cDow�Ci�C�CiD�
 egeheM-��DCyDD-�yMM w��eMc�hh��- �hfhC�e-��oD�-�CfT�o�n�h�eh�xä�O��- �zä�O7�

�iD� hD M- � h D-�TeM� v�7�M TenfDh:� �7� �eDCk BDT:� �7� �T�nBMh:� �7�Te D:��7� �My�oo:� �7�ehBMh:�
�7�MCeMf:��7f DTDT:��7��tTMhU�fhD �CM� DCDTce-D�CiD�DoD CTe eCw�nD-DT�CeM-���hD �M-� eaaDTD-C�
D-DTnw� �TTeDTh�eh���hD �M-�CiD�.Q/P7��DC�eoD �e-heniC�TDn�T e-n�CiD�yMTB�Ma�CiD�cM Do� �-��D�
aMf- � e-� .Q/P7��iD� TDhfoC� Ma� CiD�cM Do� eh� ege D � e-CM� CiTDD� hD CeM-h1� CiD�-Dy�to�wDTh:� CiD�
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e- fc�D-Ch:� �- �Daae eD- w7� 
-� Cieh� CiDheh:� CiD� e- fc�D-C� h D-�TeM� eh�  M-he DTD ��D �fhD� eC�
TDtTDhD-Ch��� MctoDCDow� eaaDTD-C� DgDoMtcD-C�Ma�CiD�����yiD-� Mct�TD �CM�h D-�TeM�A7��iD�
-�TT�CegD� Ma� CiD� e- fc�D-C� hD CeM-� aM fhDh� M-� CiD� hfttowphe D�  i�-nD:� �- � CiD�
ectoDcD-C�CeM-�Ma� o�TnDph �oD� CD i-MoMneDh� hf i��h���T�M-�  �tCfTD� �- � hCMT�nD� v���U� �- �
-f oD�T7��iDTDaMTD:�Cieh�hDoD CeM-�D-��oDh�CiD��-�owheh�Ma�CyM� eaaDTD-C� �hD�hCf eDh7�

�enfTD� /� vTeniC� he DU� tTDhD-Ch� CiD� TDhfoCh� Ma� CiD� ��
���� 
- fc�D-Ch� cM Do� e-� Qä/ä7� �iD�

DoD CTe eCw� nD-DT�CD � ge�� ye- � tMyDT�  M-hehCh� Ma� zääx� TWha :� ge�� tiMCMgMoC�e � hwhCDc� eh�

AAä'�TWha :�CiTMfni�CiD�iw TMtMyDT�hwhCDc�eh�zA/�TWha �:�CiD��eMc�hh�nD-DT�CeM-�MgDT�oo�eh�'Aä�TWha 7�eBD�h D-�TeM�A:�-M� �C��tDTC�e-e-n�CM�CiD� egeheM-�Ma�CiD� MTTDhtM- e-n�tTec�Tw�DNDTnw�

hfttow�CiTMfni��eMc�hh�e-CM�yMM w��eMc�hh��- �-�CfT�o�n�h�tTM f CeM-�y�h�c� D7��iDTDaMTD:�
CiD�h�cD��hhfctCeM-�eh�c� D:�-�cDow�Ci�C�aTMc�CiD�MgDT�oo�tTM f CeM-�xä�O��TD� fD�CM�yMM w�
�eMc�hh��- �zä�O��TD�aMT�CiD�-�CfT�o�n�h�tTM f CeM-���hD �M-��eMD M-Mcw�.Q/:�QxP7�

�
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eLB �F� HI��-� RP���M�N��QN�OE��O �NFST O�F��OT �
�ieh� i�tCDT��ech�CM��-�owkD�CiD�����Ma�CiD�CT�-htMTC�hD CMT�e-�Qä/ä7��M�� ieDgD�Cieh�M�lD CegD:�
CiD�CT�-htMTC�hD CMT�i�h��DD-� �CDnMTekD �e-CM�CyM�hDt�T�CD�t�TCh�aMT��-�owheh7��iD�aeThC�t�TC�
Ma�Cieh�hCf w� M- D-CT�CDh�M-�CiD�DNDTnw�fhD�Ma�t�hhD-nDT� �Th�yieoD�CiD�hD M- �t�TC��hhDhhDh�
CiD�DNDTnw�fCeoek�CeM-�Ma�eniC��fCw��Tf Bh�v��U��- �	D�gwp�fCw��Tf Bh�v	��U7��eaaDTD-Ce�Ce-n�
�DCyDD-� oM-n� �- � hiMTCp ehC�- D� CT�gDo� eh�  Tf e�o�  fD� CM� CiD�  ehCe- C� CD i-MoMne �o�
 DgDoMtcD-Ch��hhM e�CD �yeCi�CiD�����- �	��:�yie i��TD� oMhDow�CeD �CM�CiD�CwtD�Ma�D-ne-D�
fhD � M-� ��  �eow� ��heh7� �iDhD� CD i-MoMne �o�  eht�TeCeDh�  eTD Cow� ect� C� CiD� CwtD� Ma� D-DTnw�
 M-hfcD � fTe-n� CT�gDo7� �ieh� eaaDTD-Ce�CeM-� �ooMyh� CiD�MDcMa� hwhCDc� CM�  iMMhD� CiD�cMhC�
Daae eD-C�ae-�o�DNDTnw�CD i-MoMnw��- �CiDTDaMTD�e- TD�hD�CiD�Daae eD- w�Ma�CiD�D-CeTD�hwhCDc7��

eLBLW ��FF�NR� ��� F�
�C����fTMtD�-�oDgDo�-M� �C��eh�tTDhD-CD �TDn�T e-n�CiD� ehCTe�fCeM-�Ma� �Th���hD �M-�CiD�Bc�
 TegD-7��iDTDaMTD:� DTC�e-��hhfctCeM-h�yDTD�c� D7��iD�tTec�Tw�M�lD CegD�eh�CM� M-hCTf C��-�
�  fT�CD�tMTCT�w�o�Ma�CiD�hD CMTKh�tTMnTDhheM-�CiTMfniMfC��fTMtD7��M�� ieDgD�Cieh:��DTc�-w�eh�
hDoD CD ��h�CiD�TDaDTD- D� Mf-CTw�aMT�CiD�aMooMye-n�TD�hM-h7��eThC��- �aMTDcMhC:�CiD�D M-Mce �
 DgDoMtcD-C� Ma� ��  Mf-CTw� y�h� C�BD-� e-CM� �  Mf-C7� 
-� Cieh� TDn�T :� CiD� oD-nCi� Ma� CiD� TM� �
-DCyMTB� hDTgDh� �h� �� tTMNw� aMT� D M-Mce �  DgDoMtcD-C:� �h� ectTMgD � TM� � e-aT�hCTf CfTD�
a� eoeC�CDh� hyeaCDT� CT�gDo� �DCyDD-� DhCe-�CeM-h7��eCi� �� CMC�o� oD-nCi�Ma� AHAWH� Bc:��DTc�-w�
�M�hCh�M-D�Ma�CiD�cMhC�DNCD-hegD�cMCMTy�w�-DCyMTBh�e-��fTMtD:�MfCt� e-n�MCiDT� Mct�T��oD�
 Mf-CTeDh�hf i��h��T�- D�vAAx'A�BcU:�
C�ow�vxFxx�BcU:��- ��t�e-�vA//W/�BcU7����oD�A�eoofhCT�CDh�
CiD�oD-nCi�e-�Bc�Ma�aMfT� �CDnMTeDh�Ma�TM� h1�cMCMTy�wh:�c�e-�MT�-�CeM-�o�TM� h:�hD M- �Tw�MT�
TDneM-�o�TM� h:��- �MCiDT�TM� h�e-�CiD��fTMtD�-� Mf-CTeDh�.Q'P7�

������fr�	����i�u�����������������Sh2t�

�Mf-CTw� �MCMTy�wh� ��e-�MT�
-�CeM-�o�TM� h�

�D M- �Tw�MT�
TDneM-�o�TM� h�

�CiDT�
TM� h�

�Donefc� A'xH� AHQQF� AHzF� AHWWxF�
�fon�Te�� 'Fä� QFää� zäAF� AQA'ä�
�kD ie�� AQ'x� /WQx� zWxxx� 'zFAF�
�D-c�TB� AHzx� QxäH� 'äFää�
	� M�NP� WeWde� erdyB� WrdrwW� D�
�hCM-e�� AxA� HW/ä� AQ/F/� zQzxA�

TDo�- � FF/� zHAz� AHAQä� Wä/zW�
�TDD- D� QäFW� FQFF� HäWxz� '/xää�
�t�e-� A//W/� AzW'ä� AH/A'A� /äAä/H�
�T�- D� AAx'A� F/QQ� H'WxFH� 'äzQäA�
�TM�Ce�� AHAä� 'äzF� F/QH� WWHA�
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C�ow� xFxx� QHHH/� AH/xFA� xFäFW�
�wtTfh� Q/'� /zxA� QHFz� zF/ä�
�Cge�� p� Ax'H� /zzW� xQäQQ�

eCif�-e�� zäH� xx'F� Az//F� /äW'ä�
fNDc�MfTn� Ax/� WHF� AWFA� AF�
	f-n�Tw� A'QH� HäAQW� AWW//A�
��oC�� p� /Qä� QAQä�

�DCiDTo�- h� Q'Fä� QxxW� 'WAH� AQ'A'H�
�fhCTe�� A'zH� AäW/W� QHx/H� FAQHW�
�Mo�- � Ax'x� A'''/� A/Hx'/� Q/A'WF�
�MTCfn�o� Häx/� xz/'� z'FA� p�
�Mc�-e�� Wxx� A'ää'� H/äWH� HHzH/�
�oMgD-e�� xQH� /FA'� HQäW'�

�oMg�B��Dtf�oe � zF/� H/Fz� AHF'Q� HFx'A�
�e-o�- � FQx� AQ/HW� AHzxF� /äFFQ�
�yD D-� QAHH� AH//x� AzäWäH� zQWä/�

�DhteCD� g�Te�CeM-h� e-� cMCMTy�w� oD-nCih:� CiD� �gDT�nD� CT�gDo� CecD� aTMc� iMcD� CM� yMTB� e-�
�fTMtD�-� Mf-CTeDh�eh��ttTMNec�CDow�Qx�ce-fCDh7��enfTD�x�tTMge Dh���gehf�o�TDtTDhD-C�CeM-�Ma�
CiD� cD�-� CT�gDo�  fT�CeM-� aTMc� e- ege f�ohK� TDhe D- Dh� CM� CiDeT� yMTBto� Dh7� �iD� DNCD-C� Ma�
cMCMTy�wh� Mfo �tMCD-Ce�oow�ect� C�CiD� ehC�- Dh�tDMtoD�CT�gDThD:�yie i�yeoo��D� M-he DTD �
e-�hf�hDrfD-C��-�owhDh7�

�
��� ���mr��F���������F�� �����������������������i���������ShMt�
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�  eCeM-�oow:�CiD��-�owheh�D- Mct�hhD ��-��hhDhhcD-C�Ma�CiD��gDT�nD� �eow�CT�gDo� ehC�- D�tDT�
tDThM-:� M-Ce-nD-C�ftM-�CiDeT�tTec�Tw�cM D�Ma�CT�-htMTC�CeM-7��iD�ae- e-nh�TDgD�o�Ci�C�CiD�
tTMtMTCeM-� Ma� e- ege f�oh� fhe-n�  �Th� �h� CiDeT� c�e-� cM D� Ma� CT�-htMTC�CeM-� eh�  M-he DT��ow�
nTD�CDT� Ci�-� �-w� MCiDT� cD�-h� Ma� CT�-htMTC:� �- � Cieh� CTD- � TDc�e-h�  M-hehCD-C� � TMhh� �oo�
DN�ce-D � Mf-CTeDh7�
-�MT DT�CM�MaaDT���cMTD� MctTDiD-hegD�tDThtD CegD�M-�CT�-htMTC�CeM-�
t�CCDT-h� e-� �fTMtD:� g�TeMfh�  Mf-CTw� h�ctoDh�yDTD� h TfCe-ekD ���hD �M-� CiD�  �CDnMTek�CeM-�
e-eCe�oow� DhC��oehiD � �w� ��������7� ���oD� Q�tTDhD-Ch� CiD�  Mf-CTeDh� �- � CiDeT�  MTTDhtM- e-n�
tDT D-C�nDh7� ��hhD-nDT�  �Th� �TD� CiD�cMhC� tTDg�oD-C� gDie oDh� aMT� CT�-htMTC�CeM-� tfTtMhDh:�
fCeoekD � e-�  egDThD� y�wh� hf i� �h� tDThM-�o� fhD:� C�Neh:� MT�  �TtMMoe-n7� �fhDh� �- �  M� iDh�
 M-hCeCfCD�CiD�hD M- �cMhC� MccM-�cM D�Ma�CT�-htMTC�CeM-:�yieoD�CT�e-h��- �fT��-�T�eoh��TD�
fhD �oDhh�aTDrfD-Cow�.QFP7�

������hr����F��������������������������������u��u����F�������������������Shdt�

�T�gDo�cM D� ��� ��� ��� �� 	�� 
�� �� ��� �� ��� �
�

�w� �T��h� TegDT� /z7z� /H7W� wd� zz7x� /F7x� xH7'� zF7x� /ä7x� zW7Q� /'7H� x/7Q�

�w� �T��h�t�hhD-nDT� Ax7H� AA7H� WwLy� A/7z� AH7H� Aä7x� AQ7x� AH7/� Aä7x� AQ7F� A/7z�

�w�C�Ne�v�h�t�hhD-nDTU� ä7A� ä7H� WLe� A7H� ä7z� ä7Q� ä� A7A� ä� ä7z� ä7Q�

�w�g�-2oMTTw2CT� CMT2� �ctDT� ä� W7A� VLd� ä7W� Q7H� ä7A� ä� ä� ä� ä� A7A�

�w�cMCMT w oD��- �cMtD � ä7W� ä7F� r� '� ä7A� Q7W� Q� A� ä7x� A7H� ä7Q�

�w��fh��- � M� i� z7H� z7A� WWLw� AA7/� F7F� '7Q� H7'� z� Q/7F� Aä7W� x7W�

�T��-�T�eo� Q7W� z7z� WBLd� AQ7W� /� Q7/� ä� AH� Q7F� z� ä�

�w�CT�e-�vTDnfo�T��- �ieni�htDD U� W7x� /7/� VLW� ä7A� Q7W� H7W� '7/� F� Q7F� /7A� A7H�

�ge�CeM-��- �y�CDTy�wh� ä� ä� V� ä� ä7Q� ä7A� ä� ä� ä� ä7/� ä�

�w oe-n� x7x� '7/� VLw� ä7/� Q7A� A7F� Ax� H7z� z7'� ä7/� H7H�

��oBe-n� H7W� z7A� wLd� /7W� z7/� x7W� /7A� H7F� A7W� /7W� x7/�

�enfTD�'�tTMge Dh�Dge D- D�hf�hC�-Ce�Ce-n�CiD�e-eCe�o��hhfctCeM-�Ci�C��DTc�-w� �-�hDTgD��h���
TDaDTD- D� Mf-CTw�aMT�CiD� ehCTe�fCeM-�Ma�t�hhD-nDT� �Th�� TMhh��fTMtD�-�-�CeM-h7��iD� �C��
eoofhCT�CDh�Ci�C:�M-��gDT�nD:�g�TeMfh��fTMtD�-� Mf-CTeDh�DctoMw� �Th�CM��� DnTDD�heceo�T�CM�Ci�C�
Ma��DTc�-w7��M-hDrfD-Cow:��DTc�-w�af- CeM-h��h���ce tMe-C:���o�- e-n� Mf-CTeDh�yeCi�oMyDT�
 �T�fh�nD:�hf i��h�	f-n�Tw:�yeCi�CiMhD�yeCi�ieniDT� �T�fh�nD:�oeBD��wtTfh7�
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C�eh��ohM� Tf e�o�CM�DN�ce-D�CiD�tfTtMhDh�aMT�yie i� �Th��TD�fCeoekD �e-�hM eDCw7��hhfce-n�Ci�C�
CiD� ehC�- D�CT�gDoD �CM�yMTB��- �tTMaDhheM-�o�MT��fhe-Dhh�CT�gDo� ehC�- Dh��TD�Drfeg�oD-C:�CiD�
�-�owheh�Ma�CiD�tTDhD-CD �h�ctoD�TDgD�oh�Ci�C��DTc�-w�DctoMwh� �Th�aMT�CiDhD�tfTtMhDh� e-�
-D�Tow�//�O�Ma� �hDh�.QFP7�

�enfTD�W�e- e �CDh�CiD� ehCTe�fCeM-�Ma� ehC�- D�CT�gDoD �tDT�tDThM-�tDT� �w��w�CT�gDoe-n�tfTtMhD�
aMT�fT��-�cM�eoeCw�M-��oo� �wh7��TMc�CiD�h�ctoD�tTDhD-CD ��oo� Mf-CTeDh� TegD�CM�yMTB��h�yDoo�
�h� aMT��fhe-Dhh��- �tTMaDhheM-�o�tfTtMhDh��ttTMN7�/ä�O�yie i� eh��h�ieni��h�CiD�tDT D-C�nD�
tTMge D �aMT��DTc�-w7��iD�hD M- �cMhC� MccM-�TD�hM-�aMT�fT��-�cM�eoeCw�eh�hiMtte-n��- �
Dh MTCe-n7�
-��DTc�-w�Cieh�CwtD�Ma�CT�gDoe-n��  Mf-Ch�aMT��ttTMN7�zä�O��h�yDoo��h�e-��Cge�7�
-�
MCiDT� Mf-CTeDh�oeBD��fhCTe�:�eC�TDtTDhD-Ch�H/�O:�e-��oMgD-e��eC��  Mf-Ch�aMT�zQ�O:��TDD D��- �
�MTCfn�o�hi�TD�CiD�h�cD�T�CeM:�-�cDow�H/�O�TDhtD CegDow7��iDTDaMTD:� M-he DTe-n�CiD�fT��-�
cM�eoeCw� Ma� CiD� ���cDc�DT� hC�CDh� eC� y�h� �hhfcD � Ci�C� M-� �gDT�nD� CiD�  ehC�- D� CT�gDoD �
 MTTDhtM- h�CM�Ci�C�Ma��DTc�-w7�

� �
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C� eh� �ohM� ectDT�CegD� CM� C�BD� e-CM� �  Mf-C� CiD� e-CDnT�CeM-� Ma� tf�oe � CT�-htMTC� CiTMfniMfC�
�fTMtD:�  ehCe-nfehie-n� �DCyDD-� TfT�o� �- � fT��-� �TD�h7� 
-� TfT�o� TDneM-h:� tTeg�CD� gDie oDh�
tTD Mce-�-Cow�hDTgD��h�CiD�tTec�Tw�cM D�Ma�CT�-htMTC�CeM-:�yieoD�tf�oe �CT�-htMTC�tTDg�eoh�e-�
fT��-�hDCCe-nh� fD�CM�CT�aae � M-nDhCeM-7��N�ce-e-n�CiD��TM� DT�te CfTD�Ma��--f�o�t�hhD-nDT�
BeoMcDCDTh�CT�gDoD �e-�g�TeMfh� Mf-CTeDh:�tTeg�CD�gDie oDh�DcDTnD��h�CiD�cMhC�fCeoekD �cM D�Ma�
CT�-htMTC�CeM-:� aMooMyD ��w��fhDh��- � M� iDh:� CT�ch��- �cDCTMh:��- �T�eoy�wh7�	MyDgDT:�
yiD-��-�owke-n�D� i� Mf-CTw� e- ege f�oow:� CiD�c�lMTeCw�Ma��fTMtD�-�-�CeM-h� ehto�w� heceo�T�
�gDT�nD�g�ofDh�aMT��--f�o�t�hhD-nDT�BeoMcDCDTh�CT�gDoD �.Q':�QFP7��M�gDTeaw�Cieh��hhfctCeM-:�eC�
eh�-D Dhh�Tw�CM�DN�ce-D�CiD�MgDT�oo�tDT D-C�nD�hi�TD�� TMhh��oo�hD CMTh7�
-�Cieh�TDn�T :��enfTD�
F� tMTCT�wh� CiD� tDT D-C�nD�  ehCTe�fCeM-� Ma� t�hhD-nDT�  �Th� e-� CiD� ��:�  MTTM�MT�Ce-n� MfT�
�hhfctCeM-7�

� �

�
��� ���Mr�
�������������������������F�����������������u����F���� ������Shdt�
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C�eh�yMTCi�-MCe-n�Ci�C�hMcD� Mf-CTeDh:�hf i��h�CiD��kD i��Dtf�oe �yeCi���x'�O� �T�fh�nD�T�CD:�
�- �	f-n�Tw�yeCi���xF7x�O� �T�fh�nD�T�CD:� Dge�CD�aTMc�CiD��gDT�nD�fh�nD�M�hDTgD �e-�CiD�
c�lMTeCw�Ma��fTMtD�-� Mf-CTeDh7��M-gDThDow:�eCif�-e��eh� i�T� CDTekD ��w��-�DN DtCeM-�oow�ieni�
 �T�fh�nD�T�CD�Ma�Fä7x�O7�	MyDgDT:��h�tTDgeMfhow�cD-CeM-D :�CiD�oeceC�CeM-h�Ma�CiD��-�owhDh�
CD- �CM���o�- D�D� i�MCiDT�MfC7�

�iD� iMe D�Ma��DTc�-w��h�CiD�TDaDTD- D� Mf-CTw� eh� fD�CM� eCh�D M-Mce � DgDoMtcD-C:�TM� �
-DCyMTB:��- ��gDT�nD� �T�fh�nD7��iDhD�ae- e-nh�e- e �CD�Ci�C��DTc�-w�MaaDTh��-��ttTMtTe�CD�
TDaDTD- D� tMe-C� aMT� CiD� �-�owheh7� �iDTDaMTD� CiD�  eaaDTD-Ce�CeM-� �DCyDD-� hiMTC� �- � oM-n�
 ehC�- Dh�CT�gDoD �e-�CiD�D-CeTD���pQ'I�eh���hD �M-�CiD�h�cD�Bcp egeheM-��h�e-��DTc�-w�.HAP7�
�MT�CiD�tfTtMhD�Ma�Cieh�CiDheh��h�hiMTCp ehC�- D�CT�gDoh��TD�M-D�5zää�Bc��- ��h�oM-np ehC�- D�
CT�gDoh��TD�M-D�qzää�Bc7���hD �M-��enfTD�Aä�CiD�tDT D-C�nD�Ma� �Th� Tege-n�oDhh�Ci�-�zää�Bc�
eh�F/�O��- �cMTD�Ci�-�zää�Bc�eh�/�O7��ieh�e-aMTc�CeM-�eh�afTCiDT�eoofhCT�CD �e-��enfTD�Aä7�
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�M� DCDTce-D�CiD�ae-�o�DNDTnw� M-hfctCeM-�Ma�t�hhD-nDT� �Th�e-�QäAF:���htD eae �cDCiM MoMnw�
y�h�DctoMwD 7��iD�e-eCe�o�hCDt� e-gMogD �� rfeTe-n�CiD�CMC�o�ae-�o�D-DTnw� M-hfctCeM-�Ma�CiD�

TM� �hD CMT�aTMc��a�:�yie i��cMf-CD �CM�Hz/z�TWha 7��ieh�g�ofD�D- Mct�hhDh�CiD�ae-�o�D-DTnw�
 M-hfctCeM-�Ma�aTDeniC�gDie oDh��- � MDh�-MC� eaaDTD-Ce�CD��DCyDD-�tTec�Tw�D-DTnw� �TTeDTh�
hf i��h�n�h:�Meo:��- �DoD CTe eCw7���CiMTMfni��-�owheh�weDo D �CiD�aMooMye-n�TDhfoCh:�-MCe-n�Ci�C�
CiD�DoD CTe eCw�hD CMT� e- of Dh�DoD CTe eCw�nD-DT�CD �aTMc��MCi�TD-Dy��oD�hMfT Dh��- �MCiDT�
hMfT Dh1�

•� �oD CTe eCw�p�QzH�TWha �

•� ��h�p�z/�TWha �

•� �eo�p�HAxx�TWha ��

�-� �  eCeM-�o� �hhfctCeM-� eh� c� D:� -�cDow� Ci�C� CiD� aTDeniC� hD CMT� eh�  ege D � e-CM� CyM�
 �CDnMTeDh7��iD�aeThC� �CDnMTw� M-hehCh�Ma�aTDeniC�CT�-htMTC�fhe-n�aMhheo�afDoh��h�D-DTnw� �TTeDTh:�
c�Be-n� ft� �ttTMNec�CDow� F/� O� Ma� �oo� gDie oDh:� yieoD� CiD� TDc�e-e-n� /� O� �TD� DoD CTe �
gDie oDh�.HQP7��

�iD� hf�hDrfD-C� hCDt� e-gMogD � hf�CT� Ce-n� CiD�D-DTnw�  M-hfctCeM-�Ma� aTDeniC� CT�-htMTC:� �h�
hiMy-� e-� �enfTD� AA:� aTMc� CiD� MgDT�oo� D-DTnw�  M-hfctCeM-� tTMge D � �w� �a�7� 
C� eh�  Tf e�o� CM�
 eaaDTD-Ce�CD��DCyDD-�g�TeMfh�D-DTnw� �TTeDTh7��iD�����Ma�CiD�aTDeniC�hD CMT�fhe-n�DoD CTe eCw��h�

�-�D-DTnw� �TTeDT��cMf-Ch�CM�'xTWha �:�yieoD�Meo��- �n�h� M-hCeCfCD�Az/A�TWha 7��ifh:�CiD�����Ma�

DoD CTe �t�hhD-nDT�  �Th� eh�Ax'�TWha :�- � Ci�C�Ma�t�hhD-nDT�  �Th�fhe-n�Meo�MT�n�h��h��-�D-DTnw�

 �TTeDT�eh�A''ä�TWha 7�

�iD�hD M- �hCDt�D-C�eoD � DCDTce-e-n�CiD�-fc�DT�Ma�BeoMcDCDTh� TegD-��w�t�hhD-nDT� �Th�e-�
CiD� ��� e-� QäAF:� yie i�y�h� M�C�e-D � aTMc� hMfT D� .HHP� �h� zHQ/� �eooeM-� t�hhD-nDTpBc7� �iD�
-fc�DT�Ma�tDMtoD�e-���gDie oD�eh�DhhD-Ce�o�aMT� DCDTce-e-n�ae-�o�D-DTnw� M-hfctCeM-7��  MT e-n�
CM�.QFP:�CiD��gDT�nD�-fc�DT�Ma�tDMtoD�e-��� �T� fTe-n���CTet�T�-nDh��DCyDD-�A7Qä��- �A7Fä7���
g�ofD�Ma�A7/�y�h�hDoD CD �aMT�Cieh��-�owheh7�

�iD�CieT �hCDt�e-�Cieh�hCf w�e-gMogD �DhCec�Ce-n�CiD�-fc�DT�Ma�BeoMcDCDTh� TegD-�e-���pQ'I�e-�
Qä/ä7���hD �M-�CiD�D M-Mce ��- � DcMnT�tie � DgDoMtcD-C�e-�CiD���pQ'I:�x/'z��eooeM-�tBc�
�TD�tTMlD CD �aMT�Qä/ä7�
C� eh��hhfcD �Ci�C�CiD�-fc�DT�Ma�tDMtoD�hi�Te-n��� �T� fTe-n���CTet�
yMfo �TDc�e-� M-hC�-C��C�A7/7��M-hDrfD-Cow:��ttowe-n��rf�CeM-�vAU�CiD�����aMT�t�hhD-nDT� �Th�

e-�Qä/ä:�yeCi�DoD CTe eCw��h��-�D-DTnw� �TTeDT:�eh�HWä�TWha :��- �yeCi�n�h��- �Meo:�eC�eh�zäHx�TWha 7�
�M-he DTe-n� ��  M-gDTheM-� a� CMT� v���oD� WU� Ma� ä7Fä� aTMc� ae-�o� D-DTnw� CM� fhDafo� D-DTnw� aMT�
DoD CTe eCw��h��-�D-DTnw� �TTeDT��- ��� M-gDTheM-�a� CMT�Ma�ä7'z�aTMc�fhDafo�D-DTnw�CM�fhDafo�
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DNDTnw:�CiD�CMC�o�DNDTnw� Dc�- ��cMf-Ch�CM�Q/z�TWha 7��MT�n�h��- �Meo:�CiD� M-gDTheM-�a� CMT�

aTMc�D- �D-DTnw�CM�fhDafo�DNDTnw�eh�ä7H:�TDhfoCe-n�e-��-�DNDTnw� Dc�- �Ma�AQAA�TWha �aMT�Cieh�

CwtD�Ma�D-DTnw� �TTeDT7��iD� Mc�e-D �DNDTnw� Dc�- �eh�Azxz�TWha 7��iD�tDT D-C�nD� ehCTe�fCeM-�
tTDhD-CD �e-��enfTD�Aä�D-��oDh� �CDnMTek�CeM-�Ma�CTeth�C�BD-��w�t�hhD-nDT� �Th�e-CM�hiMTC��- �
oM-np ehC�- D�CT�gDo7��tD eae �oow:�F/7HQO�Ma�CTeth�yDTD�e D-CeaeD ��h�hiMTC� ehC�- Dh:�yieoD�CiD�
TDc�e-e-n� z7xW� O� yDTD�  o�hheaeD � �h� oM-n�  ehC�- Dh7� �iDhD� ae- e-nh� �TD� tTDhD-CD � e-� CiD�
�  Mct�-we-n����oD�H7�

������nr���� ���g���u���������������������������������� h2c�������������F�������������e�

���� T �FET O��QFO�N���ZyVV�UM� ����j�ä7F/IAzxz�
TWha �j�AHFx�TWha �

���� T �ITNR��QFO�N���tyVV�UM� ���j�ä7ä/IAzxz�TWha �j�xF�TWha �

eLBLB QREOD�HOP�O H�UF��N��
��GPD�HOP�O H�UF�
�iD� hD M- � t�TC� Ma� CiD� �-�owheh� e-gMogDh� DN�ce-e-n� CiD�  DgDoMtcD-C� Ma� ��� �- � 	��� e-�
��p�Q'I7��M�tTMlD C�CiD�D-DTnw� M-hfctCeM-�Ma�aTDeniC�TM� �CT�-htMTC�CeM-�e-�Qä/ä:��enfTD�AA�
eh�fCeoekD :�yiDTD�CiD�wp�Neh�TDtTDhD-Ch�CiD�ae-�o�D-DTnw� M-hfctCeM-�e-��CMD7��  MT e-n�CM�CiD�
aenfTD:�eC�eh�DhCec�CD �Ci�C�CiD�D-DTnw� M-hfctCeM-�aMT�Cieh�hD CMT�yeoo�TD� i�AHA��CMD��w�Qä/ä:�

Drfeg�oD-C�CM�A/Q'�TWha �.HzP7�

�
��� ���ffr������������u����� ������������������������Snyt�

�aCDTy�T h�eC�eh�ectMTC�-C�CM�e D-Ceaw�CiD� o�hheae �CeM-�Ma�CiD�aTDeniC�CT�-htMTC�e-���pQ'I�aMT�
Qä/ä7��M� DCDTce-D�aTDeniC�cM �ophtoeC�CiD�aMooMye-n� i�TC�eh�fhD 1�
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�enfTD�AQ�eh� ege D �e-CM�aMfT� ehCe- C� �CDnMTeDh:�-�cDow�g�-h:�CTf Bh:�CT�e-h:��- �hieth7��MT�Cieh�
�-�owheh:�CiD�tTec�Tw�aM fh�eh�M-�g�-h��- �CTf Bh��D �fhD�CiD�T�eoh��h�yDoo��h�CiD�-�gen�CeM-�
hD CMT��TD��-�owkD �e-��i�tCDT�H7/7H7Q��- �e-��i�tCDT�H7x�TDhtD CegDow7��iD� i�TC� ehto�wh�CiD�
tDT D-C�nD�  ehCTe�fCeM-� Ma� CiDhD� CyM�  �CDnMTeDh� aTMc� QäAä� CM� Qä/ä7� ��hD � M-� CiD� hCf w�
v�7	DoaTe i:��7�DCDThU� Dh Te�D �e-�.H/P� �-��D�M�hDTgD �Ci�C�CiD�tDT D-C�nD� Dge�CeM-�Ma�g�-h�
TDc�e-D �TDo�CegDow�hC��oD�CiTMfniMfC�CiD�zäpwD�T�tDTeM 7�
-� M-CT�hC:�CTf Bh�DNtDTeD- D ��-�
fty�T �CTD- �e-�CDTch�Ma�CiDeT�tDT D-C�nD� ehCTe�fCeM-:�yeCi��-�e- TD�hD�aTMc�HA�O�e-�QäAä�CM�
Hz7Q�O�e-�Qä/ä7�

�f�hDrfD-Cow:� CiD� D-DTnw� hi�TDh� aMT� D� i� Ma� CiD�  �CDnMTeDh� �TD�  �o fo�CD 7� �M� M�C�e-� CiD�
D-DTnw� hi�TD:� CiD�tDT D-C�nDh� aMT� g�-h� �- � CTf Bh� e-�Qä/ä:� �h�tTDhD-CD � e-� �enfTD�AQ:� �TD�
cfoCetoeD ��w�CiD�ae-�o�D-DTnw� M-hfctCeM-�Ma�aTDeniC�TM� �CT�-htMTC:��- ��-�DNDTnw� M-gDTheM-�
a� CMT�Ma�ä7HH��h�e- e �CD �e-����oD�W�eh� M-he DTD 7����oD�z�tTMge Dh�CiD� �o fo�CeM-�Ma�CiD����7�

������yr���� ���g���u�����������������������

����Ma���-h�jQQ7z�O�I�A/Q'�TWha �Iä7HH�j�AAH�TWha ��

����Ma��Tf Bh�j�Hz7Q�O�I�A/Q'�TWha �Iä7HH�j�A'Q�TWha ��

�iD� �CDnMTek�CeM-�Ma�aTDeniC�TM� �CT�-htMTC�CeM-�e-CM�oM-n��- �hiMTC� ehC�- Dh�eh�DhhD-Ce�o:��- �
CiD�e-eCe�o��hhfctCeM-�eh���hD �M-�CiD�eoofhCT�CeM-�tTDhD-CD �e-��enfTD�AH7��iD� e�nT�c� ehto�wh�
CiD�tDT D-C�nD�Ma��fTMtD�-�CTf B� CTeth��- � CiDeT�  MTTDhtM- e-n�� CegeCw7� 
C�  �-��D� e-aDTTD �
aTMc��enfTD�AH�Ci�C�CiD�c�lMTeCw�Ma�CTf B�CTeth�e-�CiD���pQ'I�a�oo�yeCie-�CiD� ehC�- D�T�-nD�Ma�
Aääp'ää�Bc��  Mf-Ce-n�aMT�'/�O��- � ehC�- Dh�DN DD e-n�Aäää�Bc�yie i� MTTDhtM- �CM�Q/�O7��
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�ieh��hhfctCeM-�oD� h�CM�CiD�aMooMye-n�����eoofhCT�CD �e-����oD�/1�

������sr���� ���g���u����������������������������������������������������e�

���� T �
���� QGQNR�Z�rVV�UM� ����v	��:��iMTCU�j�ä7'/�I�A'Q�
TWha �j�AQF�TWha ��

���� T �
���� QGQNR�t�rVV�UM� ����v	��:�M-nU�j�ä7Q/�I�A'Q�
TWha �j�zH�TWha ��

�iD�hf�hDrfD-C�hC�nD�e-gMogDh� DCDTce-e-n�CiD�DNDTnw� M-hfctCeM-�Ma�g�-h�Ci�C�a�oo�f- DT�
CiD� �CDnMTw�Ma����e-�Qä/ä7��h�TDoe��oD�e-aMTc�CeM-�tDTC�e-e-n�CM�CiD�CT�gDoD � ehC�- D�Ma����
eh� h �T D:� �enfTD�Az� eh�fCeoekD � CM�tTMge D� e-heniC� e-CM� CiD� afCfTD� DgDoMtcD-C�Ma� g�-h7��iD�
 e�nT�c� ehto�wh�CiD� DgDoMtcD-C�Ma�CiD�TM� �gDie oD�aoDDC�e-�CiD���pQ'I�aTMc�QääQ�CM�Qä/ä7�

-� Qä/ä:� CiD� ��� �- �	��� oe-Dh� MgDTo�t:� e- e �Ce-n� Ci�C� CiD� DtoMwcD-C� Ma� CiDhD� CwtDh� Ma�
gDie oDh�eh�tTD e CD �CM� DgDoMt�heceo�Tow7��iDTDaMTD:�CiD�tDT D-C�nD�hi�TD�aMT�CiD������hD �
M-� CiD� -fc�DT� Ma� CTeth� �- � CiDeT� � CegeCw� eh� �hhfcD � CM� �D� CiD� h�cD� �h� �w� CiD� 	��7� �h�
cD-CeM-D ���MgD�CiD� eaaDTD-Ce�CeM-��DCyDD-�hiMTC��- �oM-n� ehC�- Dh�aMT�	���eh�CiD�'ää�Bc�
c�TB7�
-�CiD� �hD�Ma���:�CiD� eaaDTD-Ce�CeM-��DCyDD-�hiMTC��- �oM-n� ehC�- Dh�eh��hhfcD �CM�
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teehdm3�]44����|f�hstlEsy3��Es�fe|1s�|f�yvs�cd�cEs�|rlhstfsy�vftGs�dA�Estc�evoef�yvh|rG�cEs�
ldIysh� esh|dyf� dA� cEs� psth3� �yy|c|drtIIp0� |c� fEdvIy� ns� rdcsy� cEtc� cEs� ldrchdIItnIs� edNsh�
Gsrshtc|dr�|f�ldrrslcsy�cd�cEs�|revc�,tIvsf�vfsy�|r�cEs�f|ovItc|dr3��drfsbvsrcIp0�|A�Ns�ct1s�
|rcd� tlldvrc� Atlcdhf� fvlE� tf�Ntfcs� tllvovItc|dr0� cEs� dvcldosf�N|II� y|AAsh3� �dNs,sh0� |c� |f�
|oedhctrc�cd�E|GEI|GEc�cEtc�Ntfcs�tllvovItc|dr�eh|oth|Ip�tAAslcf�cEs�bvtrc|cp�dA�|oedhcsy�Gtf�
try�ydsf�rdc�f|Gr|A|ltrcIp�|rAIvsrls�cEs�src|hs�fpfcso3�doeth|rG�cEs�A|rtI�sIslch|l|cp�vftGs�dA�
cEs�	�7JCL�tc�fctcvf�bvd�N|cE�cEs�smshGp7dec|o|.sy�hsfvIcf�hs,stIf�t�]O�'�|rlhstfs3��sf|yvtI�
Idtyf�th|fs�yvs�cd�cEs�chsry�dA�|rfctII|rG�odhs�hsrsNtnIs�fdvhlsf0�NE|lE�ltvfsf�cEs�ehdyvlc|dr�
cd�,thp3��Es�hsf|yvtI� Idtyf� |r�cEs�	��yd�rdc�smE|n|c�f|Gr|A|ltrc�Ahsbvsrlp�lEtrGsf�nscNssr�
rsGtc|,s�cd�edf|c|,s�Idtyf3��Es�hsf|yvtI�Idty�hsot|rf�edf|c|,s�Adh�cEs�odfc�smcsrysy�esh|dy0�
N|cE� W]� '� dA� cEs� ytpf� smE|n|c|rG� edf|c|,s� hsf|yvtI� Idtyf3� �Es� rsGtc|,s� hsf|yvtI� Idtyf� ths�
ntItrlsy�np� ldrrslc|rG� cEs� sIslchdIp.s� fpfcsof� cd� cEs� Gh|y3� 
|Gvhs�J]��� |ry|ltcsf� cEtc�rd�
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ths�vfsy�Adh�dcEsh�evhedfsf�rtosIp0�cd�fveeIp�cEs�Estc|rG�Gh|y�NE|lE�fvnfsbvsrcIp�fveeI|sf�
cEs�Estc�evoef3��Es�Estc�evoef�|rlhstfs�cEs�csoeshtcvhs�ve�cd�j[48�3��Es�lsrchtI�Estc|rG�
Gh|y�|f�rslsffthp�cd�Ntho�ve�nv|Iy|rGf�try�Edosf�tf�NsII�tf�ldooshl|tI�eItlsf3�w�Etecsh�O3O(�

�r�|r7ysecE�trtIpf|f�dA�cEs�chtrfedhctc|dr�fslcdh=f�sIslch|l|cp�vftGs�|ry|ltcsf�t�Est,p�hsI|trls�

dr�sIslch|A|sy�fpfcsof3�	Islch|l�Idldodc|,sf�ldrch|nvcs�]4�TWha 0�NE|Is��	�f�tlldvrc�Adh�J]4R�

��E�esh�psth3��ctc|drthp�srG|rsf�hsbv|hs�jW[�TWha 0�NE|Is�ldoehsffdhf�hsbv|hs�]j�TWha �vrysh�
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fstfdrtI� chtrf|c|dr� tf�NsII� tf� cEs� fEdhc� c|os� fcdhtGs� dA� cEs� eEdcd,dIct|l� cslErdIdG|sf� ths�
tIodfc�rdc�ct1sr�|rcd�ldrf|yshtc|dr3��Es�evoesy�fcdhtGs�|f�cEs�src|hs�psth�AvIIp�lEthGsy�try�
hstyp� cd� ehd,|ys� J[4� ��� yt|Ip3� try� cEs� EdvfsEdIy� ntccsh|sf� NE|lE� fcdhs� cEs� sIslch|l|cp�
ehdyvlsy�,|t�eEdcd,dIct|l�fpfcsof�|IIvfchtcs�fI|GEc�lEtrGsf�|r�cEs|h�,tIvs0�NE|lE�ydsf�rdc�Et,s�
trp�|oetlc�dr�cEs�d,shtII�	vhdestr�fpfcso3�
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|Gvhs�JB�|IIvfchtcsf�dr�cEs�IsAc�f|ys�cEs�Gtf�fveeIp�try�dr�cEs�h|GEc�f|ys�cEs�Gtf�ysotry�|r�tr�
dec|o|.sy�flsrth|d3��t1|rG�t�lIdfsh�Idd1�tc�
|Gvhs�JB���|f�cd�y|fc|rGv|fE�cEtc�cEs�ot|r�vftGs�dA�
cEs�Gtf�|r�tr�smshGp7dec|o|.sy�Ntp�|f�cd�vfs�cEs�lEso|ltI�srshGp�Adh�cEs�evhedfs�dA�ehd,|y|rG�
E|GE7csoeshtcvhs�cEshotI�srshGp�Adh�����eItrcf�try�Adh�cEs�ysotry�|r�cEs�|ryvfch|tI�fslcdh3�
c�|f�tIfd�teeI|sy�|r�cEs�chtrfedhc�fslcdh3��Es�|IIvfchtc|dr�|ry|ltcsf�cEtc�cEs�vftGs�dA�AvsI�lsII�
lthf� d,sh� cEs� trtIp.sy� esh|dy� Astcvhsf� t� ldrfctrc� esh|dy|l|cp� hstlE|rG� t� ldrfvoec|dr� dA�
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|Gvhs�JB���|IIvfchtcsf�cEtc�Ahdo��eh|I�cd��d,sonsh�cEs�odfc�sAA|l|src�Ntp�cd�fveeIp�cEs�rssyf�
dA� cEs� edevItc|dr� |f� cd� |oedhc� hsrsNtnIs� Gtf� yvs� cd� cEs� odyshtcs� ldrfvoec|dr� Ahdo�
�d,sonsh�vrc|I��eh|I�NEshs�cEs�Gtf�ldrfvoec|dr�|rlhstfsf�nsltvfs�cEs�ehdyvlc|dr�dA�Gtf�,|t�
Nddyp�n|dotff�tlcf�tf�t�fveeIsosrc3�A�lIdfsIp�trtIp.|rG�
|Gvhs�JB���|ry|ltcsf�cEtc�cEs�cdctI�
todvrc�dA�Gtf�|oedhcsy�|r�J4[4�ldrfc|cvcsf�jjjJR���E3�)]BU3��Es�hstfdr�Adh�cE|f�|rlhstfs�|r�
Gtf� |oedhcf� |f� dr� cEs�drs�Etry�yvs� cd� cEs� tffvoec|drf�otys� |r� cEs� |ryvfchp� fslcdhf0� cEs�
teeI|sy�cslErdIdG|ltI�ys,sIdeosrcf�tf�NsII�tf�cEs�I|o|csy�hsrsNtnIs�smetrf|dr3��Es�d,shtII�
fvfct|rtnIs�oscEtrs�ehdyvlc|dr�hsot|rf�ldrfctrc�tf�yvs�cd�t�A|m�c|os�fsh|sf�d,sh�cEs�src|hs�
psth0�tf�osrc|drsy�|r��Etecsh�J�tryhstlEsf�t�ehdyvlc|dr�dA�CO4���E�NE|lE�hsehsfsrcf�]�'�
dA�cEs�src|hs�fveeIp3�

�Es�n|dotff� Gtf|A|ltc|dr� A|ryf� |cf� teeI|ltc|dr� |r� cEshotI�ehdlsffsf3� c� tlldvrcf� Adh� teehdm3�
jj3[�'�dA�cEs�d,shtII�ehdyvlc|dr3c�|f�tIfd�dnfsh,sy�cEtc�cEs�ot|r�vftGs�ntf|ltIIp�W4�'�dA�cEs�
n|dotff� Gtf|A|ltc|dr� |f� Adh� cEs� deshtc|dr� dA� cEs� ���� eItrcf� NE|lE� ysodrfchtcsf� cEtc� cEs�
|rlhstfsy�ehdyvlc|dr�|r��thlE�try��eh|I�try�|r�cEs�N|rcshc|os�|f�yvs�cd�cEs�|rlhstfsy�A|rtI�
sIslch|l|cp�vftGs�w
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yvs�cd�cEs�teeI|ltc|dr�dA�����tc�j4448�0�jR�'�|f�yvs�cd�cEs�cEshotI�vc|I|.tc|dr�dA�EpyhdGsr�tc�
j4448�0�try�jJ�'�|f�yvs�cd�cEs�cEshotI�vc|I|.tc|dr�dA�����tc�R[48�3�
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�Es�IdN7csoeshtcvhs�Estc|rG�Gh|y�|f�t�1sp�ldoedrsrc�dA�t�fvfct|rtnIs�try�sAA|l|src�Estc|rG�
fpfcso3��d�nsccsh�vryshfctry�|cf�Avrlc|dr|rG0�
|Gvhs�JW�|IIvfchtcsf�cEs�fveeIp0�ysotry0�try�
fcdhtGs�dA�cEs�IdN7csoeshtcvhs�Estc|rG�Gh|y3�

�f�fEdNr�|r�
|Gvhs�JW��0�cEs�IdN7csoeshtcvhs�Gh|y�|f�ot|rIp�fveeI|sy�np�cEs�IdN7csoeshtcvhs�

smlsff�Estc�NE|lE�tlldvrcf�Adh�[C�TWha 0sbv|,tIsrc�cd�]C�'�Ahdo�cEs�src|hs�fveeIp3��Es�hsfc�dA�

cEs� IdN7csoeshtcvhs�Estc� |f�ehd,|ysy�y|hslcIp�np�cEs�lsrchtI|.sy�Estc|rG�Gh|y�fveeIp|rG�cEs�
Estc�evoef3�
|Gvhs�JW���E|GEI|GEcf�lshct|r�fstfdrtI�lEtrGsf�cEtc�ths�teethsrc�|r�cEs�fpfcso3�
�vh|rG�cEs�ldIy�esh|dyf�dA�cEs�psth0�fetls�Estc|rG�|f�cEs�eh|othp�fdvhls�dA�ysotry0�hsfvIc|rG�

|r� t� cpe|ltI� ntcEcvn7ehdA|Is� tlldvrc|rG� Adh� J4�'�dh� jR�TWha �dA� cEs� d,shtII� IdN7csoeshtcvhs�

ysotry3�r�cEs�Ntho�esh|dy�dA�cEs�psth�NEsr�cEs�fetls�Estc|rG�ysotry�|f�IdN�cEs�srshGp�|f�
A|hfcIp�I|Acsy�cd�cEs�osy|vo7csoeshtcvhs�Gh|y�try�|r�t�fvnfsbvsrc�fcse�|f�tGt|r�Estcsy�ve�cd�
j[48�3� r� ldrchtfc0� cEs� lsrchtI� Estc� evoe�ehsfsrcsy� |r� 
|Gvhs� JW��� |rlhstfsf� cEs�Ndh1|rG�
csoeshtcvhs� Ahdo� cEs� ton|src� Is,sI� cd� RJ3[8�3��r� cEs� dcEsh� f|ys0� cEs� lsrchtI� Estc� evoe�
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|Gvhs�JW���Etf�cEs�evhedfs�cd�|rlhstfs�cEs�deshtc|rG�csoeshtcvhs�cd�W48�3��f�

|Gvhs�JW��� |IIvfchtcsf� cEs�lsrchtI�Estc�evoe� |revc�ysotry�odhs�srshGp�yvh|rG� cEs�Ntho�
esh|dyf�dA�cEs�psth0�fcthc|rG�|r��tp�try�ldrc|rv|rG�cEhdvGE��d,sonsh0�try�A|ry�|cf�vftGs�|r�
fveeIp|rG� cEs�osy|vo7csoeshtcvhs�Estc|rG� Gh|y3� �Es� ysotry� Adh� cE|f�evhedfs� ldrf|fcf�dA�
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r�dhysh�cd�dec|o|.s�cEs�fpfcso0�|c�|f�sffsrc|tI�cd�fcdhs�smlsff�srshGp�yvh|rG�cEs�Ntho�esh|dyf�
dA�cEs�psth3�
|Gvhs�JW���hsehsfsrcf�cE|f�srshGp�fcdhtGs0�NE|lE�|f�vfsy�cd�ossc�cEs�ysotry�dA�
cEs�lsrchtI�Estc�evoef3�
|Gvhs�JW���hs,stIf�cEtc�cEs�Estc�fcdhtGsf�Et,s�t�f|Gr|A|ltrc�|rlhstfs�
|r� cEs�todvrc� fcdhsy� fcthc|rG� tc� cEs�sry�dA��eh|I� try�ldrc|rv|rG� cEhdvGE�cEs�nsG|rr|rG�dA�

N|rcsh3��Es�todvrc�dA�Estc�fcdhsy�d,sh�cEs�src|hs�psth�|f�RWCJ�TWha 3�

c� |f�tIfd�|oedhctrc�cd�osrc|dr�cEtc�cEs�IdN7csoeshtcvhs�smlsff�Estc� |f�fcdhsy�Adh�t� IdrGsh�
esh|dy3��Es�hstfdr�|f�cEtc�dr�cEs�drs�Etry�tc�IdNsh�csoeshtcvhsf�cEs�ldr,shf|dr�Idffsf�ths�
fotIIsh�try�dr�cEs�dcEsh�Etry�cEs�IdN7csoeshtcvhs�fcdhtGs�|f�vfsy�cd�fcdhs�cEs�srshGp�Adh�t�
fstfdrtI�fE|Ac0�|3s30�Ahdo�fvoosh�cd�N|rcsh3��
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cslErdIdG|sf�|3s30�cEs�smlsff�Estc�dA�cEs�Nddyp�n|dotff�Gtf|A|ltc|dr�try�smlsff�Estc�dA�cEs�

Gtf7edNshsy�����eItrcf3��Es�Gtf|A|ltc|dr�dA�Nddyp�n|dotff�tlldvrcf�Adh�O4�TWha �try�cEs�Gtf7
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|Gvhs�R4���|IIvfchtcsf�cEs�E|GE�esh|dy|l|c|sf�dA�cEs�fcdhsy�Estc0�NE|lE�dllvhf�yvs�cd�cEs�Atlc�
cEtc�cEs�fveeIp�Ahdo�y|AAshsrc�ldr,shf|dr�vr|cf�|f�hsbv|hsy�d,sh�t�fEdhcsh�esh|dy�dA�c|os�cd�
ossc�cEs�ysotryf�dA�|ryvfch|tI�ehdlsff�Estc3��f�t�hsfvIc0�osy|vo7csoeshtcvhs�smlsff�Estc�
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rdc�fvAA|l|src�cd�ld,sh�cEs�sIslch|l|cp�ysotry3��Es�todvrc�dA�sIslch|l|cp�ehdyvlsy�N|cE�cEs�

�	��tlldvrcf� Adh�JO4]�TWha �NE|Is� cEs� A|rtI� sIslch|l|cp�vftGs�ysotryf�RWRJ�TWha 3� �EshsAdhs0�

odhs� Gtf� |oedhcf� ths� rslsffthp3� r� flsrth|d� j� cEs� Gtf� |oedhc� ldrfc|cvcsf� jjjJR� TWha 3�

�vnfsbvsrcIp0� cE|f� Gtf� |f� vfsy� cd� fveeIp� cEs� Gtf7edNshsy� ���� NE|lE� ths� ldrrslcsy�
ldrc|rvdvfIp� cd� cEs� Gh|y� try� fveeIp� cEs� ysA|l|c3� �rtIp.|rG� cEs� A|rtI� sIslch|l|cp� vftGs� |f�
ehsfsrcsy� cEtc� cEs��	��Etf�t�E|GE� |oetlc�dr� cEs� fpfcso3�
hdo�tr�smshGp� fctryed|rc0� |c� |f�
sAA|l|src�cd�fN|clE�cd�cslErdIdG|sf�cEtc�ysotry�sIslch|l|cp�dh�Gtf�tf�srshGp�lthh|shf�nsltvfs�
sIslch|ltI�srshGp�tf�NsII�tf�cEs�lEso|ltI�srshGp�Et,s�tr�smshGp�fEths�dA�teehdm3�j44�'3�)BU�
�rtIp.|rG�cEs�Avcvhs�srshGp�fpfcso�ntfsy�dr�flsrth|d�j� |f�cd�dnfsh,s�cEs�chtrf|c|dr� |r�cE|f�
y|hslc|dr3��Es�dsodA�f|ovItc|dr�|ry|ltcsf�cEtc�drs�dA�cEs�E|GEsfc�fEthsf�|r�cEs�A|rtI�sIslch|l|cp�

vftGs�ldrfc|cvcsf�cEs��	��tlldvrc|rG�Adh�JRCB�TWha �try�dr�cEs�dcEsh�f|ys�cEs�AvsI�lsII� lthf�

ysotry�jj]BTWha 3��rdcEsh�hstI|.tc|dr�|f�cEtc�cEs�odysI|rG�hsfvIcf�|ry|ltcs�t�chtrf|c|dr�cd�t�

E|GEsh� fEths�dA�Estc�evoef3� �p�vf|rG� cEs�Estc�evoef�cEs�d,shtII� sAA|l|srlp�dA� cEs� fpfcso�
|rlhstfsf3��Es�sAA|l|srlp�dA�cEs�Estc�evoef�|f�yscsho|rsy�np�cEs�ldsAA|l|src�dA�eshAdhotrls3�
�vnfsbvsrcIp0�cEs�csoeshtcvhs�y|AAshsrls�nscNssr�cEs�Estc�|revc�try�Estc�dvcevc�|f�lhvl|tI3�
�Es�fotIIsh�cEs�y|AAshsrls�nscNssr�cEsfs�csoeshtcvhs�Is,sIf�|f0�cEs�E|GEsh�cEs�ldsAA|l|src�dA�
eshAdhotrls3��E|f�cslErdIdGp�hstlEsf�sAA|l|srl|sf�dA�ve�cd�C44�'3�)BU��E|f�ostrf�cEtc�fesl|A|l�
Gh|yf�ths�rslsffthp� cd� ld,sh� cEs�ysotryf�dA�t� IdN7csoeshtcvhs� |3s30�RO8�0�try�dcEsh�Gh|yf�
ld,sh�cEs�ysotry�np�W48�3��sltvfs�dA�|rfvAA|l|src�Gsrshtc|dr�Ahdo��	��cEs�fEths�dA�smlsff�
Estc�Gsrshtcsy�np�cEs�Gtf7edNshsy�����eItrc�Adh�cEs�fveeIp�dA�cEs�osy|vo7csoeshtcvhs�Gh|y�
tlldvrcf�Adh�j4�'3��ec|o|.|rG�cEs�fpfcso�vf|rG�smlsff�Estc�try�Estc�evoef0�|c�|f�lhstcsy�tr�
sAA|l|src�try�fvfct|rtnIs�srshGp�fpfcso3�r�cE|f�Ntp0�cEs�smshGp�Idffsf�ths�hsyvlsy3�
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|Gvhs� Rj� |IIvfchtcsf� cEs� eh|othp� smshGp� tffdl|tcsy� N|cE� flsrth|d� J0� fEdNltf|rG� t� odhs�
ehdGhsff|,s�dvcIdd13��dctnIp0�cEs�fEths�dA�N|ry�edNsh0�eEdcd,dIct|l0�try�EpyhdedNsh�|r�cE|f�
flsrth|d�smlssyf�cEtc�dA�flsrth|d�j�np�jW[�'0�]O�'0�try�jJ�'�hsfeslc|,sIp3��yy|c|drtIIp0�|c�|f�
s,|ysrc�cEtc�cEs�E|GEsfc�smshGp�ysotry�|f�tcch|nvcsy�cd�cEs�|oedhc�dA�EpyhdGsr�try����3�r�
cshof�dA�EpyhdGsr�|oedhc0�t�hsyvlc|dr�dA�RR�'�|f�dnfsh,sy�|r�cE|f�flsrth|d0�NE|Is�cEs�|oedhc�
dA�����smesh|srlsf�t�yslhstfs�dA�teehdm|otcsIp�jJ�'3��|1sN|fs0� |r�tI|Grosrc�N|cE�cEs�A|hfc�
flsrth|d0�N|ry�edNsh�soshGsf�tf�cEs�ydo|rtrc�srshGp�Gsrshtc|dr�oscEdy0�tlldvrc|rG�Adh�

O44]�TWha �ldoethsy�cd�ORJ���E�|r�J4jW0�AdIIdNsy�np�eEdcd,dIct|l�fpfcsof�Gsrshtc|rG�jj4B�TWha �ldoethsy�cd�jRC���E�|r�J4jW0�n|dotff�ldrch|nvc|rG�Cj4�TWha �ldoethsy�cd�jWW���E�|r�

J4jW0�try�EpyhdedNsh�p|sIy|rG�Oj[�TWha �ldoethsy�cd�ROB���E�|r�J4jW�)]CU3���ldoethtc|,s�

trtIpf|f�dA�cEs�lvhhsrc�fctcs�dA�tAAt|hf�hs,stIf�t�cEsdhsc|ltIIp�smeId|ctnIs�Gte�dA�teehdm3�O444�TWha �Adh� cEs�o|r|ovo�eh|othp�smshGp�ysotry0� sbv|,tIsrc� cd� JR�'� |ry|ltc|rG� tr� |rlhstfsy�

sAA|l|srlp�dA�cEs�smshGp�vftGs3��dctnIp0�tlldhy|rG�cd�cE|f�flsrth|d0�cEs�	��hsot|rf�hsI|trc�dr�

Gtf�|oedhcf0�NE|lE�todvrcf�cd�BJWR�TWha 0�f|Gr|Ap|rG�t�j4C�'�|rlhstfs�ldoethsy�cd�cEs�A|Gvhsf�

hsldhysy�|r�J4jW�)]C0�]BU3��Es�ehsfsrcsy�eshlsrctGs�y|AAshsrlsf�|r�ldoeth|fdr�cd�cEs�fctcvf�
bvd�ths�y|flvffsy�|r�cEs�AvhcEsh�ethtGhteEf3�
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|Gvhs� RJ� �� |IIvfchtcsf� cEtc� cEs� Gsrshtc|dr� dA� sIslch|l|cp� np� hsrsNtnIsf� fdvhlsf� |f� ot|rIp�
ydo|rtcsy� np� N|ry� edNsh3� �E|f� cpes� dA� srshGp� ehdyvlc|dr� smesh|srlsf� t� fstfdrtI�
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ys,sIdeosrc�N|cE� |rlhstfsy�ehdyvlc|dr�nsG|rr|rG� |r� Itcs��lcdnsh�try�ldrc|rv|rG�c|II��eh|I3�
�Es�est1�ehdyvlc|dr�dllvhf�|r�o|y7�slsonsh�hstlE|rG�tIodfc�W44���3�
|Gvhs�RJ���tIfd�fEdNf�
EdN� |r�c|osf�dA� IdN�N|ry�edNsh�Gsrshtc|dr�cEs�eEdcd,dIct|l�fpfcsof�Gt|r� |r�fchsrGcE�try�
ntItrls�cEs�d,shtII�ehdyvlc|dr3��dIth�edNsh�Gsrshtc|dr�|f�ehsydo|rtrcIp�|r�cEs�fvoosh�c|osf�
dA�cEs�psth3��Es�est1�ehdyvlc|dr�|f�tc�cEs�sry�dA��vrs�try�nsG|rr|rG�dA��vIp�try�hstlEsf�J44�
est1f� tc�J44���3��pyhdedNsh� Gsrshtcsf�sIslch|l|cp� ldrfctrcIp� cEhdvGEdvc� cEs�src|hs� psth�

N|cE�tr�t,shtGs�dA�[4���3��Es�d,shtII�Gsrshtc|dr�dA�cEs��	��ldrfc|cvcsf�[[JW�TWha 3�


|Gvhs�RJ���|IIvfchtcsf�cEs�ldrchdIItnIs�edNsh�Gsrshtc|dr3��doeth|rG�cEs�GhteE�N|cE�
|Gvhs�J]�
��|f�cd�osrc|dr�cEtc�|r�cE|f�ltfs�cEs�Gtf7edNshsy�����eItrcf�drIp�Avrlc|dr�tf�fveedhc�edNsh�
Gsrshtc|dr� Adh� cEs� hsrsNtnIsf� ostr|rG� |r� esh|dyf� dA� cEs� psth� NEshs� cEs� N|ry� edNsh�
Gsrshtc|dr� yhdef� try� cEs� todvrc� dA� srshGp� ehdyvlsy� ,|t� eEdcd,dIct|l� fpfcsof� try�
EpyhdedNsh�eItrcf�ths�|rfvAA|l|src�cd�ld,sh�cEs�src|hs�ysotry�cEs�Gtf7edNshsy�����eItrcf�
ths�ldrrslcsy�cd�cEs�Gh|y�try�fveeIp�cEs�sm|fc|rG�rssyf3��Es�d,shtII�ehdyvlc|dr�dA�cEs�Gtf7

edNshsy�����eItrcf�|f�RC4�TWha 3��Es�d,shIte�dA�ndcE�cpesf�dA�edNsh�Gsrshtc|dr�|f�hsehsfsrcsy�
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|Gvhs�RJ���|IIvfchtcsf�cEs�cpe|ltI�ldvhfs�dA�cEs�ntcEcvn�lvh,s3��Es�hstfdr�|f�cEs�vftGs�dA�cEs�
Estc� evoef� Adh� cEs� fetls� Estc|rG3� �EhdvGEdvc� cEs� src|hs� psth0� fetls� Estc|rG� vryshGdsf�
fstfdrtI�AIvlcvtc|drf3�
dh�|rfctrls0�yvh|rG�ldIy�esh|dyf�I|1s�
snhvthp0�cEshs�|f�t�ysotry�dr�
t,shtGs�Adh�R4����yt|Ip0�NEshstf�|r�cEs�fvoosh0�cEs�ysotry�yslhstfsf�cd�[����yt|Ip3��Es�

d,shtII�Estc�vftGs�Adh�cEs�fetls�Estc|rG�fslcdh�ldrfc|cvcsf�j4B�TWha 3�c�tIfd�fEdNf�cEtc�A|rtI�

sIslch|l|cp�ldrfvoec|dr�est1f�yvh|rG�cEs�ldIy�fstfdr0�N|cE�cEs�sry�dA�
snhvthp�try�nsG|rr|rG�
dA��thlE�|ry|ltc|rG�t�est1�edNsh�dA�teehdm3�C44����yvh|rG�cE|f�esh|dy3��f�osrc|drsy�tnd,s0�
cEs� ldrchdIItnIs� edNsh� Gsrshtc|dr� |f� |rcshI|r1sy�N|cE� cEs� |revc� ,tIvsf� Adh� cEs� f|ovItc|dr0�
cEshsAdhs0� |r�cEs�ltfs�NEsr� |3s30� cEs�ldonvfc|dr�dA�Ntfcs�tllvovItc|dr�|f�ldrf|yshsy�cEsr�
dcEsh�hsfvIcf�N|II�ns�ehd,|ysy3��Eshstf�ldrf|ysh|rG�cEtc�Ntfcs�tllvovItc|dr�N|II�drIp�|oetlc�
cEs� todvrc� dA� Gtf� cEtc�N|II� ns� |oedhcsy� try�N|II� rdc� Et,s� t�ot2dh� |oetlc� dr� cEs� d,shtII�
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fpfcso3��Eshstf�ldrf|ysh|rG�cEs�Ntfcs�tllvovItc|dr�N|II�drIp�|oetlc�cEs�todvrc�dA�Gtf�cEtc�
N|II�ns�|oedhcsy3��doeth|rG�cEs�A|rtI�sIslch|l|cp�vftGs�dA�cEs�	�7JCL�tc�fctcvf�bvd�N|cE�cEs�
smshGp7dec|o|.sy� hsfvIcf� hs,stIf� t� ]B�'� |rlhstfs3��sf|yvtI� Idtyf� th|fs�yvs� cd� cEs� chsry� dA�
|rfctII|rG�odhs�hsrsNtnIs�fdvhlsf0�NE|lE�ltvfsf�cEs�ehdyvlc|dr�cd�,thp3�r�cE|f�flsrth|d0�cEs�
hsf|yvtI� Idty�smE|n|cf� f|Gr|A|ltrc� Ahsbvsrl|sf� |r� cEs� lEtrGs�nscNssr�edf|c|,s� try� rsGtc|,s�
,tIvsf3��d�ntItrls�cEs�rsGtc|,s�hsf|yvtI�Idty’f�sIslchdIpf|f�|f�vfsy�try�cd�ntItrls�cEs�edf|c|,s�
hsf|yvtI�Idty�cEs�Gtf7edNshsy�����eItrcf�ths�yseIdpsy3��vs�cd�E|GE�esh|dy|l|c|sf�ltvfsy�np�

cEs�rsGtc|,s�hsf|yvtI�Idtyf0�cEs�sIslchdIpf|f�hvrf�cEs�src|hs�psth�tlldvrc|rG�Adh�jW]�TWha �try�

cEs� ���� eItrcf� tlldvrc� Adh� RC4�TWha 3� �r� |r7ysecE� trtIpf|f� dA� cEs� chtrfedhctc|dr� fslcdh=f�

sIslch|l|cp� vftGs� |ry|ltcsf� t� Est,p� hsI|trls� dr� sIslch|A|sy� fpfcsof3� 	Islch|l� Idldodc|,sf�

ldrch|nvcs�]4�TWha 0�NE|Is��	�f�tlldvrc� Adh�J]4R�TWha 3� r�tyy|c|dr0� ���fpfcsof�ysotry�O[W�

��E�trrvtIIp0�NE|Is�I|GEc|rG�fpfcsof�hsbv|hs�O4J�TWha 3�


|Gvhs� RJ��� |ry|ltcsf� dr� drs� Etry0� cEtc� cEs� fcdhtGsf� ths� lEthGsy� |r� esh|dyf� dA� |rlhstfsy�
ehdyvlc|dr�try�Itl1�dA�ldrfvoec|dr3��Es�esh|dyf�NEsr�cEs�fcdhtGsf�ths�lEthGsy�|f�|rcshI|r1sy�
N|cE� cEs� todvrc� dA� sIslch|l|cp� ehdyvlsy� ,|t� N|ry� cvhn|rsf3� �Es� todvrc� fcdhsy� d,sh� cEs�

ldrf|yshsy�psth�|f�O[W���E�NE|Is�cEs�d,shtII�ltetl|cp�|f�JjWO�TWha 3��Es�ftos�A|Gvhs�|ry|ltcsf�

cEtc� cEs� Estc� evoef� dA� cEs� IdN7csoeshtcvhs� Estc|rG� ths� fveeI|sy� N|cE� sIslch|l|cp� NE|lE�

todvrcf�cd�CR�TWha 3�
|Gvhs�RJ���hsehsfsrcf�cEs�vftGs�dA�sIslchdIpf|f�tf�NsII�|r�dhysh�cd�ntItrls�

dr� drs� Etry� cEs� rsGtc|,s� hsf|yvtI� Idtyf� |r� cEs� srshGp� fpfcso� try� dr� cEs� dcEsh� Etry� cd�
ehdyvls��J7Gtf3�


|Gvhs�RO�|ry|ltcsf�cEs�yseIdposrc�dA�EdvfsEdIy�ntccsh|sf�try�evoesy�fcdhtGs3��dvfsEdIy�
ntccsh|sf� |IIvfchtcsy� |r� 
|Gvhs�RO���ths�ntf|ltIIp�vfsy� Adh� fEdhc7csho�evhedfsf�try�tlc�tf�t�
nvAAsh�cd�fcdhs�cEs�smlsff�sIslch|l|cp3��Es�fcdhtGs�dllvhf�|r�esh|dyf�dA�|rlhstfsy�ehdyvlc|dr�
try�Isff�ysotry�|3s30��vIp3��Es�EdvfsEdIy�ntccsh|sf�smesh|srls�t�E|GE�esh|dy|l|cp�try�Ahsbvsrc�
ldoeIscs�y|flEthGsf3��Es�evoe�fcdhtGsf�ths�fveeI|sy�cEhdvGE�cEs�smlsff�sIslch|l|cp�Gsrshtcsy�
np�cEs�N|ry�edNsh�eItrcf3�r�cE|f�flsrth|d�cEs�fEths�dA�hsrsNtnIs�srshGp�Gsrshtc|dr�|f�Ghstcsh�
ldoethsy�cd�flsrth|d�j�cEshsAdhs�rsGtc|,s�hsf|yvtI�Idtyf�th|fs3��vnfsbvsrcIp0�cEs�sIslchdIp.s�
ct1sf� eItls� try� cEs� ehdyvlc|dr� dA� �J� dllvhf� tf� |ry|ltcsy� |r� 
|Gvhs� RJ��3� A� 
|Gvhs� RO� �� |f�
ldoethsy�cd�
|Gvhs�JC���|f�cd�osrc|dr�cEtc�ntfsy�dr�cE|f�flsrth|d�cEs�dec|o|.sh�ysl|ysy�A|hfc�
dA�tII�cd�vfs�cEs�evoesy�fcdhtGs�try�cEshsAdhs�fveedhc�cEs�fpfcso�try�dr�cEs�dcEsh�Etry�
ysl|ysy� cd� deshtcs� cEs� evoesy� fcdhtGs� tc� t� E|GEsh� Ahsbvsrlp3� �E|f� |ry|ltcsf� cEtc� |r� t�
ehdGhsff|,s�flsrth|d0�t�fvheIvf�dA�sIslch|l|cp�|f�smeslcsy�cd�ns�Gsrshtcsy�try�cEshsAdhs�cEs�
dsodA�odysI�otrtGsf�|c�odhs�sAA|l|srcIp�nsltvfs�cEs�edcsrc|tI�srshGp�dA�cEs�evoesy�fcdhtGs�
hsehsfsrcf�j44�'�smshGp3���lIdfsh�Idd1�tc�cEs�esh|dyf�dA�cEs�psth�|r�NE|lE�cEs�����eItrcf�ths�
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ldrrslcsy� cd� cEs� Gh|y� otclEsf� cEs� esh|dyf� NEsr� cEs� evoe� fcdhtGsf� ths� soecp0� try� rd�
lEthG|rG�dllvhf3��
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|Gvhs�R[�|IIvfchtcsf�dr�cEs�IsAc�f|ys�cEs�Gtf�fveeIp�try�dr�cEs�h|GEc�f|ys�cEs�Gtf�ysotry�|r�tr�
dec|o|.sy�flsrth|d3��f�osrc|drsy�tnd,s�cEs�E|GEsfc�todvrc�dA�srshGp�vfsy�|f�cEs�hsrsNtnIs�

Gtf�|oedhc�NE|lE�tlldvrcf�Adh�BJWO�TWha 3�r�ldrchtfc�cd�
|Gvhs�JB�NEshs�cEs�sIslchdIpf|f�ydsf�

rdc� ct1s�eItls0� |r� cE|f� flsrth|d��J� |f� ehdyvlsy�N|cE|r� cEs�	��ndvryth|sf� try�tlldvrcf� Adh�

JWB� TWha 3� �Es� Gtf|A|ltc|dr� dA� Nddyp� n|dotff� ehdyvlsf� JRW� TWha 3� �don|r|rG� cEsfs� cNd�

cslErdIdG|sf� ldhhsfedry� cd� teehdm3� ]� '� dA� cEs� d,shtII� Gtf� fveeIp3� �Es� ehdyvlc|dr� dA�
fvfct|rtnIs�oscEtrs�|f�ldrfctrc�tf�yvs�cd�t�A|m�c|os�fsh|sf�d,sh�cEs�src|hs�psth0�tf�osrc|drsy�

|r��Etecsh�J�try�tlldvrcf�Adh�JBO�TWha 3�
|Gvhs�R[���tIfd�|ry|ltcsf�cEtc�cEs�ehdyvlc|dr�dA�Gtf�

,|t�Nddyp�n|dotff�Gtf|A|ltc|dr�|f�rdc�tf�sAA|l|src�tf�cEs�|oedhc�dA�Gtf�|r�cEs�Adho�dA�EpyhdGsr�
dh�����cEhdvGE�e|esI|rsf�Adh�dcEsh�ldvrch|sf3�

�t1|rG�t�lIdfsh�Idd1�tc�
|Gvhs�R[���|f�cd�y|fc|rGv|fE�cEtc�cEs�ot|r�vftGs�dA�cEs�Gtf�|r�tr�smshGp7
dec|o|.sy�Ntp�|f�cd�vfs�cEs�lEso|ltI�srshGp�Adh�cEs�evhedfs�dA�ehd,|y|rG�E|GE7csoeshtcvhs�
cEshotI� srshGp� Adh� cEs� ���� eItrc� try� tIfd� Adh� cEs� ysotry� |r� cEs� |ryvfch|tI� fslcdh3�

vhcEshodhs0� |c� A|ryf�teeI|ltc|dr� |r� cEs� chtrfedhc� fslcdh�tf�NsII3��tfsy�dr�
|Gvhs�R[��� cEs�
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smshGp�vfsy�Adh�cEs�chtlc|dr�dA�cEs�AvsI�lsII�lthf�Ntf�yscsho|rsy3��Es�AvsI�lsII�lthf�ysotry�dr�

t,shtGs�O]4�GWday3�
dh�rt,|Gtc|dr�try�Itry�chtrfedhctc|dr�evhedfsf�cEs�AvsI�lsII� Idldodc|,sf0�

AvsI�lsII�fE|ef0�try�AvsI�lsII�lthf�ysotry�O�TWha 0�JW�TWha 0�try�jj]B�TWha 3�
vsI�lsIIf�ths�vfsy�cd�

tyyhsff�cEs�I|o|csy�htrGs�dA�ntccsh|sf3��tfsy�dr�cEs�f|ovItc|dr�cEs�odfc�sAA|l|src�Ntp�ydsf�
rdc�ct1s�|rcd�ldrf|yshtc|dr�cEs�lEthG|rG�dA�cEs�Gtf�fcdhtGs3�r�J4jW�|r�cEs�	��teehdm3�j444�
��E�Nshs�fcdhsy3�)]WU���lIdfsh�Idd1�tc�cEs�Gtf7edNshsy�����eItrcf�try�cEs|h�vftGs�|ry|ltcsf�

cEtc�Ahdo�[B4�TWha �]4�'�ths�vfsy�cd�fveeIp�cEs�Estc|rG�Gh|y�tc�osy|vo7csoeshtcvhsf3�
hdo�

cEs�src|hs�cEshotI�vc|I|.tc|dr0�[j�'�|f�yvs�cd�cEs�teeI|ltc|dr�dA�����tc�j4448�0�RC�'�|f�yvs�cd�
cEs�cEshotI�vc|I|.tc|dr�dA�EpyhdGsr�tc�j4448�0�try�jJ�'�|f�yvs�cd�cEshotI�vc|I|.tc|dr�dA�����tc�
R[48�3�
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Schießstattstraße 9
8700 Leoben

An den Studiendekan der Montanuniversität Leoben

Zustimmungserklärung zur digitalen Veröffentlichung
von wissenschaftlichen Abschlussarbeiten

Mir ist bekannt, dass die Arbeit mit dem Titel "REQUIREMENTS FOR THE ENERGY-OPTIMAL
TRANSFORMATION OF THE EUROPEAN ENERGY SYSTEM " durch technische Hilfsmittel
einer Plagiatsprüfung unterzogen wird und dass die Arbeit in digitaler Form unbefristet an der
Montanuniversität Leoben gespeichert werden darf.

Darüber hinaus erkläre ich mich damit einverstanden, dass die Universitätsbibliothek der
Montanuniversität Leoben die oben genannte Arbeit im World Wide Web frei zugänglich zur Verfügung
stellt. Für gesperrte Abschlussarbeiten erfolgt dies nach Ablauf der Sperre.

Hinweis: wenn Sie der elektronischen Veröffentlichung nicht zustimmen, wird die Arbeit nur in
gedruckter Form (ggf. nach Ablauf einer allfälligen Sperre) in der Universitätsbibliothek (Dissertationen
auch in der Österreichischen Nationalbibliothek) veröffentlicht.

Der Veröffentlichung meiner Arbeit im World Wide Web stimme ich hiermit zu:

O Ja

O Nein

Datum  01.06.2023
Unterschrift Verfasser/in


