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����QRNK�STSUV�NWXYZ[UK�T�XM\STVNKMW�M]�^RU�\TNW�]UT^ZVUK�M]�^RU�VUKNK^N_N^`�\M[UY�aN^R�^RU�bUMYMb`�

NW� UcSYMN^U[� bUM^RUV\TY� ]NUY[� M]� QVT_TYUO� aRUVU� T� [U^TNYU[� K^Z[`� RTK� dUUW� [MWU� ZKNWb�

eTbWU^M^UYYZVNX� feQg� [T^T#� hW� ^RNK� TVUTO� YMWb� SUVNM[� WT^ZVTYi]NUY[� eQ� \U^RM[� RTK� SVM_U[� _UV`�

ZKU]ZY� ]MV� KZdKZV]TXU� \TSSNWb� SZVSMKU� KM� ^RT^� [UUS� VUKNK^N_N^`� K^VZX^ZVUK� aUVU� [U^UV\NWU[�

SVMSUVY`#� jKNWb� kl� TW[� ml� NW_UVKNMW� KXRU\UKO� eQ� [T^T� aUVU� SVMXUKKU[� TW[� \M[UYU[#� QRU�

VUKNK^N_N^`�\M[UY�Md^TNWU[�]VM\�^RU�eQ�[T^T�NK�XMWKNK^UW^�aN^R�^RU�bUMYMbNXTY�\M[UY�TYMWb�^RU�eQ�

SVM]NYUK�[MaW� ^M� ]N_U�LNYM\U^UVK#�nWTY`KNK�M]� ^RNK�WUa�eQ�[T^TKU^� KZbbUK^K� KNbWT^ZVUK�M]�T�[UUS�

bUM^RUV\TY�VUKUV_MNV�NW�^RU�TVUT#������

oU`�aMV[KH	bUM^RUV\TY�]NUY[p�\TbWU^M^UYYZVNXp�QVT_TYUp�kl�TW[�ml�NW_UVKNMWp�VUKNK^N_N^`	
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����eTbWU^M^UYYZVNX�feQg�\U^RM[�NK�LWMaW�TK�^RU�\MK^�ZKU]ZY�UcSYMVT^NMW�^UXRWNqZU�]MV�[UYNWUT^NWb�

^RU� bUM^RUV\TY� VUKMZVXUK� KNWXU� ^RU`� SVM[ZXU� � K^VMWb� _TVNT^NMWK� NW� ZW[UVbVMZW[� UYUX^VNXTY�

VUKNK^N_N^`#� QRU� [US^R� M]� NW_UK^NbT^NMW� M]� eQ� NK� \ZXR� RNbRUV� ^RTW� ^RT^� M]� M^RUV� UYUX^VM\TbWU^NX�

freg�\U^RM[K#��

����n�KZSSYU\UW^TV`�bMTY�M]� ^RU�XZVVUW^�SVMsUX^� NK� ^M�U_TYZT^U� ^RU�SMKKNdNYN^`�M]�ZKNWb�KZV]TXU�re�

\UTKZVU\UW^K�^M�\MWN^MV�^RU�ZW[UVbVMZW[�RUT^�]YMa�TY^UVT^NMWK#�QRNK�MdsUX^N_U�NK�]MYYMaU[�NW�^RU�

]VT\U� M]� MWUi� TW[� ^aMi� [N\UWKNMWTY� fkl� TW[� mlg� NW^UVSVU^T^NMW� ^M� XRTVTX^UVNtU� ^RU� uTV[UVUYYMi



QVT_TYU�bUM^RUV\TY�K`K^U\�NW�h^TY`�fvNb#�kg#�hW�^RNK�TVUT�^RU�UcSYMVT^NMW�^TVbU^K�TVU�\TNWY`�YMXT^U[�

NW�\U^T\MVSRNX�VMXLK�[MaW�^M�wxxx�\�[US^RO�RT_NWb�T�RNbR�[UbVUU�M]�RU^UVMbUWUN^`�TW[�_UV`�RNbR�

^U\SUVT^ZVU�fywxxMzg#�

����eQ�[T^T�XMWKNK^K�M]� YMa� ]VUqZUWX`�[T^T� f{xx�|�x#xxx{�}tg�XMYYUX^U[� NW�~US^U\dUV�mxxw#�QRU�

aRMYU� ]NUY[� XT\STNbW� aTK� MVbTWNtU[� TW[� YU[� d`� lV#� PURVMMt� JKLMMN� f^RU� ]UYYMa� M]� ^RU� Q�hu�

�VMbVT\\U�M]�^RU�nd[ZK�~TYT\�hW^UVWT^NMWTY�zUW^VU�]MV�QRUMVU^NXTY��R`KNXKg�ZW[UV�^RU�KZSUV_NKNMW�

M]�lV#�n[UYU�eTWtUYYT�fz��ih���UYUX^VM\TbWU^NX�YTdMVT^MV`g#��

����eQ�SVMXUKKNWb�XM[UK�]VM\�uTVKUW�U^�TY#�fk���gO�~\NVWM_�fmxx{gO�rbdUV^�fk���g�TW[�~~eQmxxx�

KM]^aTVU�f�RMUWNc��UMSR`KNXKg�aUVU� NW_UK^NbT^U[�]MV�[T^T�KU^K� ]VM\� YMa�]VUqZUWX`�K`K^U\K#�QRU�

TSSYNXTdNYN^`� M]� ^RU� SVMbVT\K� ]MV� VU\M^U� VU]UVUWXU� SVMXUKKNWb� aTK� TYKM� UcT\NWU[#� �NWbYNWLQe�

[U_UYMSU[�d`��UMK`K^U\O�T�bUMSR`KNXTY�KM]^aTVU�]MV�eQ�[T^T�SVUKUW^T^NMW�TW[�NW_UVKNMWO�RTK�dUUW�

ZKU[� � NW� ^RU� NW^UVSVU^T^NMW� K^TbU#� kl� TW[� ml� NW_UVKNMWK� TVU� XMW[ZX^U[� ^M� NWN^NTYNtU� ]ZV^RUV� {l�

\M[UYNWb#��
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����eQ� ZKUK� ^RU� WT^ZVTYO� ^N\Ui_TV`NWb� UYUX^VNX� TW[� \TbWU^NX� ]NUY[K� T^� ^RU� KZV]TXU� M]� ^RU� UTV^R� ^M�

\TLU�NW]UVUWXUK�TdMZ^�^RU�UTV^R�K�UYUX^VNXTY�K^VZX^ZVU�aRNXRO�NW�^ZVWO�XTW�dU�VUYT^U[�^M�^RU�bUMYMb`O�

^UX^MWNXK� TW[� KZdKZV]TXU� XMW[N^NMWK#� eQ� \U^RM[� aTK� ]NVK^� NW^VM[ZXU[� d`� QNLRMWM_� fk��xg� TW[�

zTbWNTV[� fk��{g� TW[� [U_UYMSU[� ]ZV^RUV� d`� zTW^aUYY� fk��xg� TW[� �MtM]]� � fk��mO� k��kg#�

eUTKZVU\UW^K� M]� ^RU� RMVNtMW^TY� XM\SMWUW^K� M]� ^RU� WT^ZVTY� UYUX^VM\TbWU^NX� ]NUY[� TVU� ZKU[� ^M�

XMWK^VZX^�^RU�]ZYY�XM\SYUc�N\SU[TWXU�^UWKMVO��O�TK�T�]ZWX^NMW�M]�]VUqZUWX`O�
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NW[NXT^NWb� ^RU� YT^UVTY� TW[� _UV^NXTY� _TVNT^NMWK� M]� ^RU� KZdKZV]TXU� UYUX^VNXTY� XMW[ZX^N_N^`� T^� T� bN_UW�

\UTKZVU\UW^� KN^U#� h\SU[TWXU� ^UWKMV� SVM_N[UK� NW]MV\T^NMW� MW� [N\UWKNMWTYN^`� TW[� K^VNLU� M]� ^RU�

XMW[ZX^N_U�K^VZX^ZVUK�TK�aUYY#�nSSTVUW^�VUKNK^N_N^`O� �ρ O�TW[�SRTKUO�ϕ O�TVU�^RU�[UKNVU[�qZTW^N^NUK�

XTYXZYT^U[�^RVMZbR�^RU�]MYYMaNWb�VUYT^NMWKO�
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aRUVU� �µ NK� ^RU� SUV\UTdNYN^`� M]� ]VUU� KSTXUO� ω � NK� ^RU� TWbZYTV� ]VUqZUWX`� TW[� 
�� � [UWM^UK� ^RU�

[U^UV\NWTW^�[T^T#��

����QN\U� KUVNUK� \UTKZVU\UW^K� XMYYUX^U[� NW� _TVNMZK� ]VUqZUWX`� VTWbUK� TVU� ^VTWK]MV\U[� NW^M�

]VUqZUWX`�[M\TNWO�TW[�XVMKK�SMaUV�KSUX^VT�TVU�XM\SZ^U[�^M�UK^N\T^U�^RU�N\SU[TWXU�^UWKMV�TK�T�

]ZWX^NMW� M]� ]VUqZUWX`#� QRU� [U^UV\NWTW^� M]� N\SU[TWXU� ^UWKMV� aRNXR� NK� TYKM� XTYYU[� ^RU� U]]UX^N_U�

N\SU[TWXUO� 
��� �f�U[UVKUW�TW[�rWbUYKO�mxx�gO�NK�[U]NWU[�TKO�
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jKNWb�^RU�U]]UX^N_U�N\SU[TWXUO�[U^UV\NWTW^�TSSTVUW^�VUKNK^N_N^NUK�TW[�SRTKUK�TVU�XM\SZ^U[#��QRU�

T[_TW^TbU�M]�ZKNWb��^RU�[U^UV\NWTW^�[T^T�NK�^RT^�N^�SVM_N[UK�T�ZKU]ZY�T_UVTbU�M]�^RU�N\SU[TWXU�]MV�

TYY�XZVVUW^�[NVUX^NMWK#�vZV^RUV\MVUO�WM�\M[U�N[UW^N]NXT^NMWK�f^VTWK_UVKU�UYUX^VNXO�Qr�\M[UH��XZVVUW^�

NW�STVTYYUY�aN^R�^RU�K^VNLUp�MV�^VTWK_UVKU�\TbWU^NXO�Qei\M[UH�XZVVUW^�SUVSUW[NXZYTV�^M�^RU�K^VNLUg�

TVU� VUqZNVU[O� K^T^NX� KRN]^� XMVVUX^NMWK� TVU� WM^� \T[UO� TW[� ^RU� [N\UWKNMWTYN^`� M]� ^RU� [T^T� NK� WM^�

XMWKN[UVU[O�KNWXU�^RU�U]]UX^N_U�N\SU[TWXU�NK�dUYNU_U[�^M�VUSVUKUW^�TW�T_UVTbU�^RT^�SVM_N[UK�VMdZK^�

kl�TW[�ml�\M[UYK#��
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����kl�TW[�ml�NW_UVKNMW�M]�^RU�[U^UV\NWTW^�flrQg�[T^T�ZKNWb�T�XM[U�]VM\��U[UVKUW�fmxxwg�TW[�T�

XM[U� ]VM\� ~NVNSZW_TVTSMVW� TW[� rbdUV^� fmxxxgO� VUKSUX^N_UY`O� aUVU� SUV]MV\U[#� QRU� [T^T� aUVU�

XTYXZYT^U[�TK�TSSTVUW^�VUKNK^N_N^NUK�TW[�SRTKUK#��

�����������������

@>=>	A'#	9%&#'<%-'($	%'6#"<%-'		

����kl� NW_UVKNMW� M]� ^RU� [U^UV\NWTW^� [T^T� flrQg� aTK� SUV]MV\U[#� QRU� [U^UV\NWTW^� SVM_N[UK� TW�

M_UV_NUa�M]�^RU�KZdKZV]TXU�XMW[ZX^N_N^`�NW�T�]UTKNdYU�KUWKU#�PTKU[�MW�^RU�VUKZY^K�M]�kl�NW_UVKNMWO�T�

VUTKMWTdYU�K^TV^NWb�\M[UY�TW[�K^VT^Ub`�XMZY[�dU�XMWK^VZX^U[�]MV�RNbRUV�MV[UV�NW_UVKNMWK�M]�ml#��

����nW�UcT\SYU�M]�^RU�kl�\M[UY�T^�KN^U�v��^MbU^RUV�aN^R�^RU�[T^T�TW[�XTYXZYT^U[�\M[UY�VUKSMWKUK�

NK� KRMaW� NW� vNb#� m#� hW� ^RNK� XTKU� SVMXUKKNWb� RTK� dUUW� [MWU� d`� ZKNWb� [T^T� ]VM\� ~TV[NWNT� TK� ^RU�

VU\M^U�KN^U#�n�KRTYYMa�XMW[ZX^MV�TW[�T�[UUS�XMW[ZX^MV�XMZY[�dU�VUKMY_U[#�vMV�^RNK�[T^TKU^�^RUVU�NK�

TW�TXXUS^TdYU�YU_UY�M]�\NK]N^#��
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����vMV�ml�\M[UYNWb�SZVSMKUK�XMVVUKSMW[NWb�eQiKN^UK�aUVU�SVMsUX^U[�MW���K^VTNbR^�YNWUK�WZ\dUVU[�

]VM\� k� ^M� �� TK� KRMaW� NW� vNb#� {#� }UVU� aU� ]MXZK� MW� ^RU� ml� VUKZY^K� M]� SVM]NYU� k� aRNXR� NK� \MVU�

NW]MV\T^N_U#��

����~^TV^NWb�aN^R�T�RTY]iKSTXU�MV�T�SVNMVN�\M[UY�TK�^RU�NWN^NTY�\M[UYO�]MV�TYY�\M[UYKO�XMW_UVbUWXU�^M�T�

SMKKNdYU�\NWN\Z\��e~�\NK]N^�aTK�TXRNU_U[�T]^UV�YN\N^U[�WZ\dUVK�M]�N^UVT^NMWK#��MM^�\UTW�KqZTVU[�

f�e~g�M]�[T^T�\NK]N^�WMV\TYNtU[�d`�[T^T�UVVMV�NK�ZKU[�^M�XMW^VMY�^RU�[T^Ti]N^#�QRU�VUKZY^NWb�\M[UYO�

[T^Ti]N^�TW[�VUKN[ZTYK�TYMWb�SVM]NYUK�k� NK�KRMaW� NW�vNb#�w#�QRU�VUKN[ZTYK�TVU�KN\SY`� ^RU�TVN^R\U^NX�

[N]]UVUWXU�dU^aUUW�^RU�MdKUV_U[�TW[�XTYXZYT^U[�[T^T#�hW�KM\U�XTKUK�^RUVU�NK�T�YTVbU�\NK]N^�aRNXR�

\MK^�SVMdTdY`�NK�[ZU�^M�{l�K^VZX^ZVUKO�KNWXU�MZ^YNUVK�NW�^RU�VUKN[ZTYK�TVU�KUUW�qZN^U�]VUqZUW^Y`#��
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����kl� TW[� ml� \M[UYYNWb� M]� ^RU� eQ� [T^T� TYMWb� ^RU� KUYUX^U[� SVM]NYUK� RTK� VU_UTYU[� VU\TVLTdYU�

XMW]NV\T^NMW�M]� ^RU� KZdKZV]TXU�bUMYMb`� d`�\UTWK�M]� VUKNK^N_N^`� _TVNT^NMWK�M]� ^RU�ZSSUV� M_UVY`NWb�

�UMbUWU�XM_UV�[MaW�^M�^RU�dTKU\UW^#�QRU�SVUKUW^�eQ�K^Z[`�VUKMY_U[�^RU�TVUT�_UV`�XMW[ZX^N_U#�



QRU�VUKNK^N_N^`�\M[UYK�[UKXVNdU�^RU�TVUT�bUWUVTYY`�XMW[ZX^N_U�fx#�i{xx�MR\\g�[MaW�^M�^RU�YU_UY�M]�

��L\#���

����ml�NW_UVKNMW�VUKZY^�M]�lrQ�[T^T�TYMWb�SVM]NYUK�k�SVMSUVY`�\T^XRUK�MW�^RU�bUMYMbNX�XVMKK�KUX^NMW�

\M[UY�fWM^�KRMaW�NW�^RNK�TdK^VTX^g#�QRU�ZSSUV�STV^�M]�^RU�XVZK^�^MaTV[K�^RU�WMV^RUTK^�XMWKNK^K�M]�T�

VUYT^N_UY`� XMW[ZX^N_U� KU[N\UW^TV`� KUqZUWXU� TW[� NW� ^RU� M^RUV� UW[� f^MaTV[K� ^RU� KMZ^RaUK^g� N#U#�

aRUVU� ^RU� \U^T\MVSRNX� dTKU\UW^� ]MV\T^NMW� NK� XYMKU� ^M� ^RU� KZV]TXUO� YTVbU� VUKNK^N_N^NUK� XTW� dU�

MdKUV_U[#����

�����QRU�TWTY`KNK�M]�MZV�WUa�eQ�[T^TiKU^�KZbbUK^K�KNbWT^ZVUK�M]�T�[UUS�bUM^RUV\TY�VUKUV_MNV�NW�^RU�

TVUT#�QRU�XMW[ZX^N_U�tMWUK�VUXMbWNtU[�NW�^RU�VUKNK^N_U�dTKU\UW^�TYMWb�eQ�SVM]NYUK�XTW�XYUTVY`�dU�

NW^UVSVU^U[�TK�]YMa�M]�^RU�]YZN[K�NW�^RU�]TZY^K�TW[�]VTX^ZVUK�M]�^RU�\U^T\MVSRNX�VMXLK#�������

�
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��������QRU�TZ^RMV�TXLWMaYU[bUK�TYY�SUMSYU�NW_MY_U[�NW�^RU�K^TbU�M]�VZWWNWb�^RU�SVMsUX^O�SVMXUKKNWb�

TW[�NW^UVSVU^T^NMW�WT\UY`��n#�eTWtUYYT�]VM\�z���i�hWK^N^Z^U�M]��UMKXNUWXUK�TW[�rTV^R��UKMZVXUKO�

�NKTO�h^TY`O��#�~SNXRTLO��#��ZKRLTVU_O��#�oZYNLM_O�TW[��#�~NtM_�]VM\��ZKKNTW�hWK^N^Z^UK#�QRU�]NUY[�

aMVL�aTK�KZSSMV^U[�d`�^RU�h�Qn~�bVTW^�fx{i�ki{{m�g�TW[�STV^Y`�XTVVNU[�MZ^�aN^RNW�^RU�]VT\UaMVL�

M]�TW�hz~ij�hlJ�]UYYMaKRNS�SVMbVT\\UO�NW�XMYYTdMVT^NMW�aN^R�^RU�nd[ZK�~TYT\�hzQ�O�QVNUK^UO�

]ZW[U[�d`�^RU�h^TYNTW�bM_UVW\UW^#�QRU�TZ^RMV�aTK�]ZW[U[�TK�T�]UYYMa�M]�^RU�Q�hu��VMbVT\\U�M]�

^RU�nd[ZK�~TYT\�hW^UVWT^NMWTY�zUW^VU�]MV�QRUMVU^NXTY��R`KNXK�NW�`UTV�mxxw#��USVMXUKKNWb�M]�^RU�

[T^T�ZKU[�]MV�^RNK�aMVL�aTK�]NWTWXNTYY`�KZSSMV^U[�d`�^RU�VUKUTVXR�XMZWXNY�M]�^RU�jWN_UVKN^`�M]�

QURVTW#�

�
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zTbWNTV[O� u#O� k��{#� PTKNX� ^RUMV`� M]� ^RU� \TbWU^M^UYYZVNX� \U^RM[� NW� bUMSR`KNXTY� SVMKSUX^NWb#�

�UMSR`KNXK��O��x�i�{�#��

zTW^aUYYO�Q#O�k��x#�lU^UX^NMW�TW[�TWTY`KNK�M]�YMa�]VUqZUWX`�\TbWU^M^UYYZVNX�KNbWTY#��R#l#�^RUKNK#��

���������UMYMb`�TW[��UMSR`KNXKO�eTKKTXRZKU^^K�hWK^N^Z^U�M]�QUXRWMYMb`#�

rbdUV^O��#l#O�k���#��MdZK^�\ZY^NSYU�K^T^NMW�\TbWU^M^UYYZVNX�[T^T�SVMXUKKNWb#�

���������UMSR`K#��#�hW^#O�k{xO�w��iw��#�

�U[UVKUWO�u#P#O�mxxwO�lU^UV\NWT^NMW�M]�^RU�VUbZYTVNtT^NMW�YU_UY�M]�^VZWXT^U[�KNWbZYTVi_TYZU��

������[UXM\SMKN^NMW�NW_UVKNMWH�QRU�XTKU�M]�kl�NW_UVKNMW�M]�eQ�[T^T#��UMSR`KNXTY��VMKSUX^NWb��mO��

������m�kim�x#�

�U[UVKUWO�u#P#O�rWbUYKO�e#O�mxx�#��MZ^NWU�ml�NW_UVKNMW�M]�\TbWU^M^UYYZVNX�[T^T�ZKNWb�^RU��
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