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�_X�TUY`Z[h`� _XgeYSWWj� T f[W[%� aXa_[� V^S]� Xf^S\W[]� i`_`hZU_%�
WU� ^Z_`\`¡� zDGKzB{I|EGC%� `%� W`^a`h[%� g� �SbXY� \`Ve� a_X^Xhe¡� aXVZ`WWj�
^VU� WX^[i� Z`� WX^[i� W`fg^[\`]WX� bXVZ_[i� Z`� �XT \[i� a[Z`W¢4� £U�
g`T[¤`¡Z¢Vj� XVZX_XW¢� ^Sf� ¥¢XbX� a_X¥UVe� aX_jf� Sg� dSTXVXdS¡ %�
aV[iXTXbS¡ %�VX¥SXTXbS¡ �ZX¦X�S�TSZU_`Ze_XgW`^VZ^X�xf[^4%�W`a_[hT`fD�
8|� 6|� ?|� :|� I|� L|� A|� =|� B|� 87|� 88� ZX¦Xz%� XVX�T[^X� ^[_`gWX�fUYXWVZ_e \[�
Z`hU�g`¥Sh`^TUWWj�^�_`Yh`i�aXVZYXfU_WSVZV¢hXbX�f[Vhe_Ve4�

§`gXY� g� Z[Y� g^U_WUWWj� fX� `WZ_XaXTXbS\WXc� a_X�TUY`Z[h[�
^Sf�e^`¡Z¢Vj� e� VaXVS�� fU¦X� ^SfYSWW[]� ^Sf� Z_`f[¥S]WXc� a`_`f[bY[�
TSZU_`Ze_W[i� _Xg^SfXh%� XVhST¢h[� Ve\`VWS� iefX¨WS� ZUhVZ[� e� ^Sf\eZW[]�
VaXVS�� hXW¥UWZ_e Z¢� V^X � e^`be� W`� Z[i� `VaUhZ`i%� ¦X� aU_UfeVSY�
¡�aX^Kjg`W[Y[� Sg� ZSTUVW[Y� W`\`TXY� Z`� g`� aXVU_UfW[¥Z^XY� YUi`WSgYe�
YSYUVSVe� _Ua_UgUWZe Z¢Vj� W`� _S^WS� TSZU_`Ze_W[i� aX¤ehS^� Z`� UhVaU_[$
YUWZS^4�

�_XZU� \U_Ug� WUYX¨T[^SVZ¢� ^� YU¨`i� Xh_UYXc� VZ`ZZS� ^[V^SZT[Z[�
^aX^WS� fXV[Z¢� _Xgb`Te¨UWU� ZSTUVWX$YSYUZ[\W�� aSf©_eWZj� ZUhVZX^[i�
VZ_`ZUbS]�Ve\`VWXc�TSZU_`Ze_[�Y[�VZ`^[YX�g`�}AGK�_XgbTjWeZ[�Xh_UVTUWU�
hXTX�a[Z`W¢�\U_Ug�fXVTSf¨UWWj�XVX�T[^XVZU]�`WZ_XaXTXbSc�dUWXYUWe�
fgU_h`T`�^�Z^X_`i�Ve\`VWXc�aXVZYXfU_WSVZV¢hXc�TSZU_`Ze_[4�
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ªZ¨U%� _XY`W[%� jhS� Y[� X�_`T[� X�K¡hZXY� W`¤XbX� fXVTSf¨UWWj%�
W`a[V`WX� _SgW[Y[� `^ZX_`Y[%� ¦X� W`TU¨`Z¢� fX� _SgW[i� W`¥SXW`T¢W[i�
TSZU_`Ze_%�`%�fX�ZXbX�¨%�¥S�_XY`W[�a_[V^j\UWX�_SgW[Y�ZUY`Y%�Z`�XfW`h�^�
hX¨WXYe� g� W[i%� iX\� ^� fUhST¢hXi� UaSgXf`i%� `� ^VU� ¨� Z`h[� gb`fe¡Z¢Vj%�
^T`VWU%�fgU_h`TX4�

«WhXT[� ¥S� gb`fh[� ^[bTjf` Z¢� W`\U�ZX� ¥SThXY� a_[_XfWX%� jh%�
W`a_[hT`f%� ZXfS%� hXT[� XfW`� g� bXTX^W[i� bU_XcW¢� _XY`We� ¬_Sj�
Wf_eiX^[\`� t®^`W`f¥jZ¢� X�_e\S^�%� §XY`� ¯X_XW[\� thXZ_XbXV¢� _`Whe�
°444±�WS�[�XZjY[T`Vj� gS� VWe� S%� f[^Tj\[V¢�W`�VU�U� e�fgU_h`TX%�aXfeY`T`�
Z`hD� }²UWS� f^`f¥jZ¢� ^SVSY� _XhS^4� ³� YUWU� aXb`W[]� hXTS_� ¤hS_[4�´[ZZj�
g`hSW\[TXVj~�� x86%� V4� =Az4��X� ZXfS%� hXT[�a_X� SW¤e� bXTX^We� bU_XcW �q�
bU_XcW �_XY`We�²STX_`f`��`^[\`�t�XVTUfWjj�T �X^¢�^�µXWVZ`WZ[WX$
aXTU�%�¶_[VUWe�RUWU¥¢he�q�Y[�fSgW`¡YXVj%�¦X%�th`h�[�^VU�YXTXfUW¢h[U�
fU^e¤h[%�XW`��·T`�e^U_UW`%�\ZX�^V¸�V`YXU�^`¨WXU�W`a[V`WX�^�gU_h`TU��
x8?%� V4� 88=z4� �X� W`^SZ¢� S� ZXfS%� hXT[� bXTX^W[]� bU_X]� _XY`We� R`fUe¤`�
¹e�SW¢V¢hXbX� tª�;	
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^� X^`T¢WXYe� fgU_h`TS� °444±� ª�T[\\j%� jhU� �eTX� ViX¨U� W`� Y`Vhe� gS�
VZXaTUWXbX� ^XVhe%� S� \U_Ug� ¥U� WU� ^S_[TXVj%� ¦X� ¥U� ¡� ]XbX� ^T`VW[Y�
X�T[\\jY�@�x8:%�V4�=z4�

£U� ^[hT[h` Z¢� VeYWS^S^� ¦XfX� ciW¢Xc� aX�eZX^Xc� `^ZUWZ[\WXVZS�
gb`fh[�a_X�fgU_h`TX�S�^�Z[i�UaSgXf`i%�hXT[�bU_Xc�aXVZ` Z¢�aU_Uf�V^XcY[�
^SfX�_`¨UWWjY[%� aU_U�e^` \[� e� ^`WW[i� hSYW`Z`i%� jh� ¥U%� Vh`¨SYX%�
fS¡Z¢Vj� g� ZS¡ � ¨� §XYX � ¯X_XW[\%� ¦X%� Xa[W[^¤[V¢� e� a`WVSXW`ZS�
tµX_\Y`� LM� NOPQRO�� Z`� W`VXTXf¨e \[V¢� YX¨T[^SVZ � hX_[VZe^`Z[Vj�
^XfWX$^`WW[Y� _`¡Y� fXWUViX\e%� XZ_[Ye¡� \efX^e� W`bXfe� W`f[^[Z[Vj� W`�
VU�U%�g`^fjh[�t^h_[ZxXYez�TUbhX �a`^XTXhX �a`_[�fgU_h`Txez��x86%�V4�886z4�
³�aXfS�We� V[Ze`¥S �aXZ_`aTj¡� S� bXTX^W[]� bU_X]�_XY`We�¯XTXf[Y[_`�
²`h`WSW`�tWfUb_`eWf%�[T[�»U_X]�W`¤UbX�^_UYUW[���UZ_X^[\%�jh[]�^�
aU^W[]�YXYUWZ%�tVTe\`]�WU�eaeVZ[^�°444±�e�¹[W`[f·�aXY·TVj�%�`�aXZSY�
t^� Z`hXY� ^XZ� g`YU\`ZUT¢WXY� W`VZ_XUW[[%� WUVaU¤WX� ^·Z[_`jV¢� °444±�
bTjWeT�xW`�VU�Uz�^�gU_h`TX��x8I%�V4�:8?z4�

%� ^ZSY%� aXa_[� ¥S� g^[\WS� f_S�W[\h[%� X�_`g� fgU_h`T`� ^[j^Tj¡Z¢Vj�
a_[\UZW[Y� fX� ^^UfUWWj� fX� gYSVZe� Z^X_S^� fU\XbX%� �UgaU_U\WX%� �ST¢¤�
^`bXYS¤XbX� Z`� ^`¨T[^S¤XbX4� R`h%� W`a_[hT`f%� aSVTj� aU_¤XbX�
taX�`\UWWj��Sg�fgU_h`TXY�>jVW`�_S\%�^�_XY`WS@�§XY[�¯X_XW[\%�^W`VTSfXh�
\XbX� ^XW`� g_X�[T`� WU^ZS¤W[]� ^[VWX^Xh� a_X� ZU%� ¦X%� YX^Tj^%� t¨[ZZj�
g`hSW\[TXVj�%�q�t^[j^[TXVj%�¦X�¥¢XbX��eTX�fXVZ`ZW¢X�°444±�®XVZ`ZW¢X%�
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¦X��ZXbX�¨�^U\X_`�\W`W�>he_V4�¬4�4@�WU�VZ`TX��x86%�V4�=Az4�t¼XbX��q�¥U�
VZ`_XbX�]�WUT �[YXbX�\XTX^Sh`�a`WS�§XY[%�jh[]�Z_`bS\WX�g`b[We^�ZXbX�
¨� ^U\X_`%� g^ST¢W[^¤[� e� Z`h[]� VaXVS�� bU_XcW � g$aSf� aXf_e¨W¢XbX� ]�
V^XbX�XVX�[VZXbX�Ve^X_XbX�j_Y`�Z`�WS�[�¨U_ZX^WX�f`^¤[�c]�YX¨T[^SVZ¢�
^ST¢WX�^T`¤ZX^e^`Z[�V^X¡�Y`]�eZW¡4�

®U¦X�SW`h¤U%�`TU�Z`hX¨�^`¨T[^e�_XT¢�^SfSb_`¡�fgU_h`TX�S�e�^[a`fhe�
g� ºWXY� ®¨`VVYXWZXY4� ¼fUZ¢Vj%� gXh_UY`%� a_X� ZX]� UaSgXf%� hXT[� bU_X]�
f[^[Z¢Vj� W`� V^X � f_e¨[We� §e¨e%� jh`� t�
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¯¨U� W`^SZ¢� Sg� ¥[i%� W`^UfUW[i� ^[¦U� a_[hT`fS^� YX¨W`� g_X�[Z[�
^[VWX^Xh� a_X� ZU%� ¦X� fU_h`TX%� iX\� ^XWX� Z_`f[¥S]WX� S� aX^Kjge¡Z¢Vj� Sg�
^SfX�_`¨UWWjY�^[f[YXVZU]%� Z[Y�WU�YUW¤�aX\[W`¡�fSjZ[�WS�[�^VeaU_U\�
¥[Y� ^[f[YXVZjY%� `� ¦XW`]bXTX^WS¤U� q� WUVaXfS^`WX� ^[j^Tj¡� aSf�
^[f[YSVZ �VeZWSVZ¢�`�X�¨�W`^SZ¢�aU^We�SVZ[We4�½ec�²`_UW�Z`h�dX_YeT ¡�
¥U]� a`_`fXhVD� t®gU_h`T`� W`fSTUWX� V[TX � SVZ[WWXVZS� g`^fjh[� ZX\WXVZS�
^T`VZ[^XbX� cY� a_X¥UVe� _Ua_UgUWZ`¥Sc� _U\U]� Z`� T fU]�� x8L%� V4� ??z4� µ_SY�
¥¢XbX%� fgU_h`T¢WU� ^SfX�_`¨UWWj� ZST`%�aXa_[� ZU%�¦X�^XWX� Va_[]Y`¡Z¢Vj�
jh�¦XV¢� gX^WS¤W¡%� jh�¦XV¢� Z`hU%�¦X� Y[� �`\[YX� gS� VZX_XW[%� ^VU� _S^WX�
^�V^Xc]�XVWX^S�g`T[¤`¡Z¢Vj�jh[YXV¢�f[^W[Y�aX¡fW`WWjY�gX^WS¤W¢XbX�Z`�
^WeZ_S¤W¢XbX�xf[^4%�W`a_[hT`fD�8A%�V4�87Aq87=z4�

®eY`¡Z¢Vj%� ¦X� WU� �efU� aXY[ThX^[Y� Z^U_f¨UWWj%� ^SfaX^SfWX� fX�
jhXbX�V`YU�¥S�a`_`fXhV`T¢WS�S�^XfWX\`V�deWf`YUWZ`T¢WS�jhXVZS�fgU_h`T`�
fXg^XTj Z¢� ^[hX_[VZX^e^`Z[� f`W[]� dUWXYUW� ^� TSZU_`Ze_W[i� Z^X_`i4�
�_XZU� S� ¥[Y[� ^`¨T[^[Y[� `VaUhZ`Y[� a_X�TUY`� WU� ^[\U_ae¡Z¢Vj%�
XVhST¢h[� ^� Z[i� ¨U� Z^X_`i%� jhS� Y[� `W`TSge^`T[� ^[¦U%� ¡� UaSgXf[%� ¦X�
_Ua_UgUWZe Z¢�dUWXYUW�fgU_h`T`�e�VaXVS�%�^�jhXYe�aX¡fWe Z¢Vj�S�^¨U�
gb`f`WS� ^T`VZ[^XVZS� fgU_h`T`%� S� ^T`VZ[^XVZS%� W`� aU_¤[]� aXbTjf%� ¦U�
�ST¢¤�WUg^[\WS�Z`�a`_`fXhV`T¢WS4�

¼fUZ¢Vj%�gXh_UY`%�a_X�ZU%�¦X�^�SW¤XYe�UaSgXfS%�hXT[�bU_XcWj�_XY`We�
¹e�SW¢V¢hXbX� t�M(�� ��
����� >t§e¨`� aSfWjT`Vj�@� S� t2	2������� ��	�*��
>tfXf`T`� T`fe� V^X¡Ye� ^XTXVV �@%� ZX� t/���)	�
� 2	����� ��5� ���� ;��
��)��
>t®¨`VVYXWZ�^Sf\e^�VU�U�cc�fgU_h`TXY�@�x8:%�V4�86Lz4�
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¾XV¢� aXfS�WU� fS¡Z¢Vj� S� g� bU_XjY[� _XY`We� ²ST`W`� µeWfU_[�
t¿UVVYU_Z[U�%� hXT[� t^� VXZ·]� _`g� ^VaT·^`T� ^� ^XVaXY[W`W[ji� x§e�UWV`%�
XfWXbX� Sg� bXTX^W[i� bU_Xc^� Z^X_e%z� Xf[W� [� ZXZ� ¨U� X�_`gD� XW[� x_`gXY�
g�SW¤X �bXTX^WX �bU_XcWU �q�W¢ÀVz��·T[�V_Uf[�Z`W¥e ¦[i�a`_�°444±�
ªW`� VYXZ_UT`�Y[YX�WUbX%� ^� aeVZXZe4�ÁTX^WX%� VXV_UfXZX\UWW`j� T[¤¢�W`�
VU�U%�WU�iXZUT`�^[fUZ¢�W[\UbX�^Xh_eb4�ÁTX^WX�W`�_`VVZXjW[[�¤`b`�XZ�WU¸�
�·T�WU�XW%�`��XT¢¤XU�gU_h`TX%�^�hXZX_XY�XW`�W`�T f`T`�VU�j��x8=%�V4�?6Iz4�

%� aX^U_Z` \[V¢� fX� a`_`fXhV`T¢W[i� ^T`VZ[^XVZU]� fgU_h`T`%� jhS�
f` Z¢Vj� ^gW`h[� W`� _S^WS� X�_`gS^� bU_Xc^%� W`^UfUYX� ¦U� Xf[W� a_[hT`f%�
jh[]� ¡� W`VZST¢h[� ¨� aXh`gX^[Y%� W`VhST¢h[� ¨� ]� WS�[ZX� aU_U�S¨W[Y� Z`�
^[a`fhX^[Y4� �UZ_X^[\%� bXTX^W[]� bU_X]� _XY`We� ¯4�²`h`WSW`%�
_XgaX^Sf`¡� a_X� XfWe� gS� V^Xci� gW`]XY[i� ¨SWXh� q� ½UV � ®Y[Z_S^We�
¯XcWX^e%� jh`� hXT[V¢%� g`� _`fjWV¢h[i� \`VS^%� �eT`� `hZ[^WX � fSj\hX �
a_XdVaSThX^XbX� hXYSZUZe� aU^WXbX� ^UT[hXbX� Z`� VXTSfWXbX� t£ÂÂ��
>W`ehX^X$fXVTSfWXbX�SWVZ[ZeZe@4�

£`ZXYSVZ¢� ZUaU_%� Xa[W[^¤[V¢� ^� VZ`ZeVS� WShXYe� WU� aXZ_S�WXc� Z`�
aSfVZ`_he^`ZXc%� �X� ^[Ye¤UWXc� X�VZ`^[W`Y[%� aUWVSXWU_h[%� ½UVj�
®Y[Z_S^W`�W`Y`b`¡Z¢Vj�VaXheZe^`Z[�hXT[¤WS�b_Si[%�¦X�aX^[VT[�W`�WS]�
\U_Ug� XZU� f`^WS¤W¡� W`fbX_T[^U� ^[hXW`WWj� V^Xci� b_XY`fV¢h[i�
X�X^KjghS^4�«�XV¢�aU_¤[Y%�fX�hXbX�½UVj�®Y[Z_S^W`�g`^SZ`T`%��e^�VZ`_[]�
aKjW[\h`%�¦X�XZ_[Y`^� ^Sf�a_XdVaSThX^XbX� hXYSZUZe� t^·bX^X_%�\ZX�T[4�
�_UY[[�T[¤[T[��x8I%�V4�668z�]XbX�^�VZ`_S�WUfX�_S�\`V[�\[�¦U�¦XV¢�q�
YUW¤U�g�Z[Y4�

ÁZ`_[b`W%�tXZh_·^�f^U_¢%�XVU_f[TVj�°444±�½[¥X�h�T[¥e%�VZ`_[h`¤h`�
XVU_f[TVj%� f`¨U� _`Va_jY[TVj� >XZ_`¨¸WWX%� h`h� XZ_`¨`UZ� gU_h`TX%� q� XW�
aU_UWjT�T[¥XY�U¸�¨U��·Te �bX_fUT[^XVZ¢@��xZ`Y�V`YXz4�TU�S�¥U�¦U�WU�
^VU4�¯[j^Tj¡Z¢Vj� Va_`^¨W¢X �¨U_Z^X �^�X\`i�½UVS�®Y[Z_S^W[��e^�WU�
VZ`_[]� \XTX^Kjb`%� ¦X� ^¨U� f`^WX� Va[^Vj%� `� �UZ_X^[\%� ^T`VWX �
aU_VXWX %� ZXYe� ¦X� hXT[¤Wj� a_XdVaSThX^`� fSj\h`� tVXX�_`g[T`%� \ZX�
h`jZ¢Vj� WU� X�jg`ZUT¢WX� aU_Uf� ZUY%� aU_Uf� hUY� T[\WX� ^[WX^UW4� £U�
X�jg`ZUT¢WX� ^[W[Z¢Vj� aU_Uf� ZUY%� hXbX� Vef[T4� ®Tj� eW[¨UWWXVZ[�
[�\ZX�·� [g�·Z¢� ^[We� >[� bX_f·W @� h`jZ¢Vj� YX¨WX� aU_Uf� T �·Y�
^\U_`¤W[Y�bX^WXY��xZ`Y�V`YX%�V4�666z%�ZX�ZX%�^�f`WXYe�^[a`fhe%�aU_Uf�
�UZ_X^[\UY4�

£`^UfUYX� ]� ¦U� Xf[W� �ST¢¤� WS¨� a_[hYUZW[]� ^� Xh_UVTUWXYe�
hXWZUhVZS� UaSgXf� Sg� _XY`We� ²ST`W`� µeWfU_[� t¿UVVYU_Z[U�� q� UaSgXf%�
^�jhXYe� dUWXYUW� fgU_h`T`� W`�e^`¡� ^¨U� ]� gX^VSY� aXW`fT fV¢hXbX%�
^�a_jYXYe� ]� aU_UWXVWXYe� VUWVS%� `� ^SfZ`h� YUZ`dSg[\WXbX� ^[YS_e4�
»XTX^W[]� bU_X]� ¥¢XbX� Z^X_e� §e�UWV%� �efe\[� \U_bX^[]� _`g� ^� §[YS%�
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^Sf^Sf`^� XfWe� Sg� Z`YZU¤WSi� h`_Z[WW[i� b`TU_U]� S� tW`fXTbX� g`fU_¨`TVj�
^�g`TU�bXZ[\UVh[i�h`_Z[W�%�ZXYe�¦X�tXfW`�[g�W[i�g`^X_X¨[T`�UbX4�ÃZX�
�·TX� }§`VajZ[U~� x8=%� V4� ?I7z4� ªfW`h� ¥U� �eTX%�¦XW`]YUW¤U%� WUg^[\WU�
_XgaKjZZjD�tW`�YUVZU�Â[VeV`�XW�^[fUT�¨UW¦[We%�hXZX_e �_`VajT[4�µ`h�
[� Ä_[VZXV%� XW`� �·T`� X�YXZ`W`� ^Xh_eb� �¸fU_� �UTX]� Zh`W¢ � °444±�
�bT`g`��·T[�eVZ_UYTUW·�^��UVhXWU\We �f`T¢4�£X�§e�UWV�gW`T%�\ZX�XW`�
VYXZ_[Z�WU�^��UVhXWU\We �f`T¢%� `� ^�Xb_XYWXU�^XX�_`¨`UYXU�gU_h`TX%�
aXYU¦¸WWXU� aU_Uf� WU]� YU¨fe� WU�XY� [� gUYT¸]� °444±� x[z� ^[f[Z� ^� W¸Y�
V^X]�VX�VZ^UWW·]�X�_`g%�X�_`g�¨UW¦[W·�W`�h_UVZU�V�_`Va_XVZ¸_Z·Y[�
_eh`Y[� [� X�W`¨¸WWX]� b_ef¢ 4� ªW`� ^·VZ`^TUW`� W`� X�Xg_UW[U� ZXTaU%�
WUX�ÅjZWX]%� h_[\`¦U]%� g^U_[WX]%� [%� ^Xg�e¨f¸WW`j%� VYXZ_[Z� W`� VU�j�
^YUVZU�V�WU ��xZ`Y�V`YX%�V4�?I8z4�

ªZ¨U%� jh¦X�Va_X�e^`Z[�W`h_UVT[Z[�eYX^We�ViUYe�X�_`gWXbX�V^SZe�
^�W`^UfUW[i� ^[¦U� UaSgXf`i%� ZX� YX¨W`� XZ_[Y`Z[� ¦XV¢� aXfS�WU� fX�
W`VZeaWXbXD� Xf[W� bU_X]� ¥SThXY� a_[_XfWX� VZ`¡� fgU_h`TXY� fTj� SW¤XbX�
bU_Xj� >§e¨`�q�®¨`VVYXWZ%�W¢¡V�q�§e�UWV@|�f_eb[]�bU_X]�WUVaXfS^`WX�
VZ`¡� fgU_h`TXY� fTj� SW¤XbX� bU_Xj� ^� ZX]� V`Y[]� \`V%� jh� XVZ`WWS]�
W`aXTUbT[^X� ¤eh`¡� Z`hU� fgU_h`TX� ^� XVX�S� ¦U� SW¤XbX� bU_Xj� >VZ`_[]�
aKjW[\h`�q�½UVj�®Y[Z_S^W`�q��UZ_X^[\@|�S%�W`_U¤ZS%�q�bU_X]%�WU�Y` \[�
YX¨T[^XVZS�gW`]Z[�T f[We%�jh`�fX�_X^ST¢WX�\[�g�a_[YeVe�aXbXf[T`V¢�
�[� �eZ[� cc� fgU_h`TXY%� W`Y`b`¡Z¢Vj� VZ^X_[Z[� ]XbX� ^� Z_`WV¥UWfUWZWXYe�
^[YS_S%� ¦X� X�U_Z`¡Z¢Vj� ^VU� ¨� Z`h[� W`� g�S_W[]� X�_`g� W`ZX^ae%� _`gXY�
g�jh[Y� ¥U]� X�_`g� f`¡� gYXbe� W`�`b`ZX� h_`¦U� Z`� bT[�¤U� aX�`\[Z[� Z`�
g_XgeYSZ[�V`YXbX�VU�U4�

®Xf`YX� fX� ¥[i� a`_`f[bY`Z[\W[i� YS_he^`W¢� Z`hX¨� VUWV� Z[i�
UaSgXfS^%� fU%� g`^fjh[� dUWXYUWe� fgU_h`T`%� VZ`^`^� YX¨T[^[Y� YXYUWZ�
SVZ[W[� fTj� bU_Xc^� `W`TSgX^`W[i� Z^X_S^%� S� g� WUXfYSWWSVZ � a_[]fUYX%�
a_[W`]YWS%�fX�f^Xi�fXV[Z¢�^`¨T[^[i�^[VWX^hS^4�

�U_¤[]� g� W[i� YX¨W`� �eTX� �� VdX_YeT ^`Z[� W`VZeaW[Y� \[WXYD�
dUWXYUW� fgU_h`T`� ¡� X�X^KjghX^[Y� UTUYUWZXY� `WZ_XaXTXbS\W[i� ^[j^S^�
T f[W[%� \U_Ug� ¦X� ^SW� S� gW`iXf[Z¢� V^X¡� ^SfX�_`¨UWWj� ^� TSZU_`Ze_WS]�
Z^X_\XVZS4�

£`ZXYSVZ¢� f_eb[]� ^[VWX^Xh� ¡� aXiSfW[Y� ^Sf� aU_¤XbX� S� aXZ_U�e¡�
fXf`ZhX^[i� eZX\WUW¢%� XVhST¢h[� ]fUZ¢Vj� a_X� ZU%�¦X� jh¦X� ¥U� S� Va_`^fS�
¡�Z`h[Y� ^`¨T[^[Y� fTj� T f[W[%� ZX� a_[\[W[� ¥¢XbX� aXZ_S�WX� ¤eh`Z[�
aU_UfeVSY�^�T fV¢hS]%�`%�ZX\WS¤U%�^�ZSTUVWS]�a_[_XfS�T f[W[4�

«fUc�¦XfX� bT[�[WWXbX� gYSVZe� Z`�deWf`YUWZ`T¢WXc� ZSTUVWXc�XVWX^[�
dUWXYUWe� fgU_h`T`� Y[� gW`iXf[YX� ^� _X�XZ`i� ^SfXYXbX� d_`W¥eg¢hXbX�
dSTXVXd`� ´`h`� ½`h`W`4� £U� ^f` \[V¢� fX� fUZ`TU]%� fXg^XT[YX� VX�S�
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T[¤U�^�_UfehX^`WXYe�^[bTjfS�Xh_UVT[Z[�hXW¥Ua¥S �½`h`W`%�^SfaX^SfWX�
fX�jhXc�T fV¢hU�tº��^[W[h`¡�^W`VTSfXh�VaXbTjf`WWj�f[Z[WX �V^XbX�Z`�
�`Z¢hS^V¢hXbX�X�_`gS^� e�fgU_h`TS%� hXT[� g`YSVZ¢� i`XZ[\WXc� h`_Z[W[� ZST`%�
jhU� fX� ¥¢XbX� YXYUWZe� VhT`f`¡Z¢Vj� WS�[ZX� g� Xh_UY[i� \`VZ[W%� ¦X� WU�
¡�aX^Kjg`W[Y[�YS¨�VX�X �>t)�)3���������
��@%�¥U]�X�_`g�g`]Y`¡�¥STSVW[]�
X�_`g� ZST`� q� ZST`� fX_XVTXbX%� «W¤XbX%� ZXbX%� hXbX� YX¨W`� aX�`\[Z[�
^�fgU_h`TS4��^SfZ`h�tº��^[W[h`¡�^�_UgeT¢Z`ZS�SfUWZ[dSh`¥Sc�f[Z[WX �VU�U�
g�X�_`gXY�fX_XVTXbX�x8B%�V4�B8z �

�_[]Y` \[� hXW¥Ua¥S �´4�½`h`W`� e� Z`hXYe� _UfehX^`WXYe� ^[bTjfS�
iX\`� �� ZXYe%� ¦X� e� W`V� WUY`¡� aSfVZ`^� ¥ � hXW¥Ua¥S � g`aU_U\e^`Z[%�
WUX�iSfWX� Z`hX¨� ^h`g`Z[�¦U� W`� XfWe%� �Ug� aU_U�ST¢¤UWWj%� XWZXTXbS\We�
^T`VZ[^SVZ¢%�jh`�¡�a_[Z`Y`WWX �dUWXYUWe�fgU_h`T`4�¼fUZ¢Vj�a_X�ZU%�¦X�
fgU_h`T¢WU� ^SfX�_`¨UWWj� fXg^XTj¡� W`Y� WU� ZST¢h[� SfUWZ[dShe^`Z[� V^X¡�
ZSTX� q� f`WU� ^SfX�_`¨UWWj� Va_[\[W ¡� aXf^X¡WWj� W`¤Xc� a_[VeZWXVZS�
^�V^SZS4�

ªZ¨U%� ^S_Ze`T¢WX$XaZ[\WU� VZ^X_ ¡� fTj� YUWU� \[VZU� aXTU� a_[$
VeZWXVZS%� `� ^SfZ`h� aSfZ_[Ye¡� d`hZ� YXbX� `hZe`T¢WXbX� SVWe^`WWj%� `�X%�
Vh`g`Z[���SW`h¤U%�V`YU�fgU_h`T¢W[]�«W¤[]%�f^S]W[h%�S�fXg^XTj¡�W`Y��eZ[$
a_[VeZWSY[$^$V^SZS%��eZ[�`hZe`T¢W[Y[�x=%�V4�:L$:Az4�

�_[W`bSfWX� g`e^`¨[YX%�¦X� Xa[V`W[]� UdUhZ� Va_`¥¢X^e¡� WU� T[¤U�
e�^[a`fhe� Sg� fgU_h`TXY� \[� W`^SZ¢� Sg� W`]�T[¨\[Y� «W¤[Y� q� ^� ZXYe$ZX�
]�Va_`^`%�¦X� g� ¥¢XbX� ^VU� ZST¢h[�aX\[W`¡Z¢Vj%� `� gbXfXY�W`�e^`¡%� f`TU�S%�
eWS^U_V`T¢WXbX�h¤Z`TZe%�_XgaX^V f¨e \[V¢�W`�^VU%�¦X�XZX\e¡�T f[We%�
W`$�eZZj$T f[W[$^$V^SZS4�

� ^SfZ`h� aU_UfeVSY� VZ^U_f[YX� ZU%� ¦X� YX¨W`� ^^`¨`Z[� ¦U� XfW[Y�
^[VWX^hXY� Sg� aXaU_UfWSi� _Xg^SfXhD� }~� IA� }|�A}|� |�~I~G~E��
K��BzEI|}K�GCBC�JA��GCBz�dI�|�|4�RXYe�fXg^XT[YX�VX�S�g�¥¢XbX�a_[^Xfe�
fU¦X�_XgTXbe%�`TU�^`¨T[^e�¥[Z`Ze�^Sf�²X_SV`�²U_TX$�XWZS%�jh[]�a[V`^�
a_X� ZU%� ¦X� tjh� S� ^VS� SW¤S� ZUiWS\WS� a_UfYUZ[� Z`� a_[VZXVe^`WWj%� jh�
SWVZ_eYUWZ[� `�X� gW`h[%� fgU_h`TX� gKj^[TXVj� e� ^Sfh_[ZXYe� h_ebXX�Sbe�YS¨�
ZST`Y[%� jhS� �`\`Z¢%� Z`� ZST`Y[%� jhS� h[YV¢� �`\`Z¢Vj4� ¯XWX� ^[j^Tj¡� Z`�
_Xg¤[_ ¡�YUZ`dSg[\We�VZ_ehZe_e�W`¤Xc�aTXZS4�®gU_h`TX�YX¨U�aXVZ`Z[�
ZXYe%�¦X�º�¡�Z[Y%�iZX��`\[Z¢%�S�Z[Y%�hXbX��`\`Z¢%�XVhST¢h[�SVWe¡�V^X¡_SfW`�
_UdTUhZ[^WSVZ¢� \eZZ¡^XbX%� `� fgU_h`TX� ^[_`¨`¡� cc� Z`� ^SfZ^X_ ¡4� ¹`^fjh[�
]XYe�YX¡�gX^WS¤W¡�fXaX^W ¡Z¢Vj%�^VU�W`]aXZ`¡YWS¤U%�¦X�e�YUWU��eTX%�
^[j^Tj¡Z¢Vj�^�¥S]�aXfX�S%�^�¥¢XYe�aTXVhXYe�Z`�g`h_[ZXYe�^�V^Xci�YU¨`i�
Ve¦XYe%�jhU�^¨U�^b`fe^`TXVj�^�YX¡Ye�^SfX�_`¨UWWS�^�^XfS�°y±��_[Y`_`�
fgU_h`T`� ^[Zjb`¡� W`gX^WS� YX � aTXZ¢%� `� ^SfZ`h� ZU� WU^[f[YU%� ¦X� �eTX�
S�¡�^�YX¡Ye�ZSTS%�^Sf_`ge�¨�XZ_[Ye¡�YX¨T[^SVZ¢�W`fSTjZ[�VX�X �SW¤S�ZST`%�
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jhS�j��`\e4�¹�¥¢XbX�YXYUWZe�YX¡�ZSTX�YX¨U�YSVZ[Z[�^�VX�S�VUbYUWZ[%�jhS�
aXg[\UWX� e� ZST� SW¤[i� T fU]� Z`h� V`YX%� jh� YXj� Ve�VZ`W¥Sj� YX¨U�
aU_UiXf[Z[� ^� W[iD� T f[W`� fTj� T f[W[� ^[j^Tj¡Z¢Vj� fgU_h`TXY4� Á`Y��
¨�fgU_h`TX�VZ`¡�SWVZ_eYUWZXY�eWS^U_V`T¢WXc�Y`bSc%�jh[]�aU_UZ^X_ ¡�_U\S�
^� g_[YS� _Ua_UgUWZ`¥Sc%� g_[YS� _Ua_UgUWZ`¥Sc� q� ^� _U\S%� YUWU� q� ^� SW¤XbX%�
`�SW¤XbX�q�^�YUWU��x67%�V4�6?z4�

Á`YU�¥j�X�X_XZWSVZ¢�ZXbX%�hXbX��`\`Z¢%�S�ZXbX%�iZX��`\[Z¢%�jhX �Y[%�
jh�ZS%�iZX��`\[Z¢%�W`fSTUW��¦U�aU_Uf�Z[Y%�jh��`\[Z[%�S�VZ^X_ ¡�eYX^[�fTj�
aXj^[�fgU_h`T`4��_XZU�WUX�iSfWX�\SZhX�eV^SfXYT ^`Z[%�¦X�WU�fgU_h`TX�
¡�aU_^[WW[Y%�`�T[¤U�¥j�X�X_XZWSVZ¢4�ªfW`h%�jh¦X�g`Y[VT[Z[Vj�W`f�Z[Y%�
¦X� ²U_TX$�XWZS� aX^ZX_ ¡� jh� Y`bS\WU� g`hT[W`WWj� >ZX]%� hXbX� �`\`Z¢%�
X�U_Z`¡Z¢Vj� W`� ZXbX%� iZX� �`\[Z¢%� `� ZX]%� iZX� �`\[Z¢%� q� W`� ZXbX%� hXbX�
�`\`Z¢@%�ZX�WU^`¨hX�aXYSZ[Z[�^�¥S]�VZ_ehZe_S�X�X_XZWXVZS�YXYUWZ�gjjWWj%�
Ze� Y`TUW¢he� _eiT[^e� ZX\he� XfWX\`VWXc� ^SfVeZWXVZS� YUWU� ^� «W¤XYe� Z`�
«W¤XbX�^�YUWS4�

µXYUWZe \[� ¥ � X\U^[fWe� VeaU_U\WSVZ¢%� ¯4��XfX_Xb`� x=%� V4� A?$A:z�
a[¤U�a_X�ZU%�¦X�^�_XgY[VT`i�²U_TX$�XWZS�WU�^[VZ`\`¡�ZXbX%�¦X�^Y[h`¡�
V`Y�YUi`WSgY�X�X_XZWXVZS%�ZX�ZX%�W`�feYhe�_XVS]V¢hXbX�Y[VTUWW[h`%�q�WU�
^[VZ`\`¡�aU^WXbX�^[fe�aX\`ZhX^Xc�XaZ[\WXc%� gX_X^Xc�UWU_bSc4�£`ZXYSVZ¢%�
^[iXfj\[� g� ¥¢XbX%� YX¨W`� g_X�[Z[� ^[VWX^Xh%� ^SfaX^SfWX� fX� jhXbX�
tgjjWWj��^�VZ_ehZe_S�X�X_XZWXVZS�¡�T[¤U�gW`hXY��`¨`WWj$fXZ[he$«W¤XbX�
x68%�V4�:IBz4�TU�ZXfS�gX_X^[]�`hZ�_Xg¦UaT ¡Z¢Vj� S�aU_UVZ`¡��eZ[�T[¤U�
fS¡ � Xh`%� jhU� WUg^X_e¤WX� VZU¨[Z¢� g`� aXj^X � Sg� YX¡c� aTXZS� q� aTXZS�
«W¤XbX%�ZXYe�¦X�fTj�ZXbX%�`�[�a_Xj^[T`Vj�S�YXj�^T`VW`�aTXZ¢%�j�aX^[WUW�
a_`bWeZ[� aTXZS� «W¤XbX%� `%� XZ¨U%� ^XW[�YXbT[� �� VZ`Z[� ^g`¡YXg`YSWW[Y[%�
ZX�ZX�Z`h[Y[%�¦X�X�U_Z` Z¢Vj�^�XfWXYe�XaZ[\WXYe�`hZS%� g�Z[Y%�XfW`h%�
eZX\WUWWjY%� ¦X� ^VU� ¥U� `¨� WSjh� WU� VZXVe¡Z¢Vj� T[¤U� UTUYUWZ`_WXbX�
gX_X^XbX�`hZe4�

ÆU� YX¨U� VZXVe^`Z[Vj%� gXh_UY`%� iefX¨W¢XbX� f[Vhe_Ve%� ^� jhXYe� ]�
^Sf�e^`¡Z¢Vj� ZU%� a_X� ¦X� ]¤TXVj� ^[¦U4� ¹_U¤ZX %� jh� �Ug`aUTj¥S]WX�
dX_YeT ¡� ¦U� XfW`� Ve\`VW`� fXVTSfW[¥j%� tX�_`g� q� ¥U� g`^¨f[� X�_`g�
«W¤XbX�� x66%� V4� B:z%� S� ¥ �feYhe� fX^Xf[Z¢� gYSVZ� ^VSi� Z[i� Z^X_S^%� jhS� Y[�
X�_`T[�g`�X�K¡hZ�V^XbX�fXVTSf¨UWWj4��W`]¥Sh`^S¤[Y�¡%�jh�W`Y�gf`¡Z¢Vj%�
ZU%� ¦X� aXf`W`� ¦X]WX� Y`hV[Y`� _Ua_UgUWZe¡Z¢Vj� W`� _S^WS� hXWh_UZW[i�
ZUhVZS^�S�Xh_UY[Y[�UaSgXf`Y[%�S�g`b`T¢WX �VZ_`ZUbS¡ �¦XfX�X_b`WSg`¥Sc�
_XY`WWXbX�a_XVZX_e�^g`b`TS4�

³� aU_¤XYe� ^[a`fhe� h_`VWXYX^W[Y� a_[hT`fXY� YX¨U� VTe¨[Z[�
UaSgXf�g�_XY`We�²ST`W`�µeWfU_[�t¿UVVYU_Z[U�%�^�jhXYe�]fUZ¢Vj�a_X�ZU%�
¦X� §e�UWV� jhXV¢� aXgW`]XY[^Vj� g� tfS^\[WX ���4� ªVZ`WWj� ^[j^[T`Vj�
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fXV[Z¢� ^Sf^U_ZX � ¦XfX� V^Xci� VUhVe`T¢W[i� ^[fSW¢%� aSVTj� \XbX� bU_X]�
Xa[Wj¡Z¢Vj�e�WUVaXfS^`WS]�Z`�f[^WS]�V[Ze`¥Sc%�VeZ¢�jhXc�aXTjb`T`�^�ZXYe%�
¦X� tYXWXTXb��� �·T� gU_h`TXY%� ^� hXZX_XY� XZ_`¨`T[V¢� ^VU� ¨UW¦[W·%�
h`h[i� XW� aXgW`T%� ÀZX� �·T`� Xb_XYW`j� ÀW¥[hTXaUf[j%� ^XV¢Y[ZXYW·]�
½`_eVV�À_XZ[\UVh[i�d`WZ`g[]�[�d_`g��x8=%�V4�?7?z4�

¾X�¨�VZXVe¡Z¢Vj�f_ebXbX�^[a`fhe%�ZX%�W`a_[hT`f%�ZUhVZX^e�VZ_`ZUbS �
_XY`We�Á4�Wed_S¡^`�Z`��4��UaaU_¤ZU]W`�t²[dXbUWW`j�T �X^¢�h`VZ��
^[gW`\`¡�V`YU�Xh_UVTUW`�^[¦U�Va_X�`4�R`h%�VeZ¢�V ¨UZWXc�hXTSgSc�¥S¡c�q�
W`� YS_e� t¯S]W[� S� Y[_e�� \[� tR[iXbX� ®XWe�� q� UaXaUc%� XfW`h� UaXaUc�
S_XWS\WXc%� aXTjb`¡� ^� ZXYe%� ¦X� a`_ZX_b� fXV[Z¢� ^UT[hXbX� g`^Xfe�
¯XTXf[Y[_��UZ_X^[\�®eW`¡^%��efe\[�Zj¨hX�aX_`WUW[Y�Z`�hXWZe¨UW[Y�
¦U� W`� aX\`Zhe� ¯UT[hXc� ¯SZ\[gWjWXc� ^S]W[%� ^UV¢� ¥U]� aU_SXf� aU_U�e^`¡�
e�VZ`WS� ^`¨hXc� Z`� bT[�XhXc� hXY[%� `TU� a_[� ¥¢XYe� ]XYe� W`fg^[\`]WX�
_U`T¢WX� ^^[¨`¡Z¢Vj� ]XbX� f[^X^[¨W`� e\`VZ¢� e� �X_WS� tV� d`¤[VZVhX]�
V[TX]�Z¸YWX %�V�a_XhTjZX �X_fX]�4�

³� Z`h[]%� ZX�ZX� h`ghX^[]%� VaXVS�� ®eW`¡^� bU_Xc\WX� _ei`¡Z¢Vj� eVSY`�
i_UVZXY`ZS]W[Y[�¤Tji`Y[�aX_`gXh�Z`�aU_UYXb�S%�^_U¤ZS$_U¤Z%�WU�T[¤U�
gfX�e^`¡� aU_UYXbe� W`f� bSZTU_S^V¢hX � £SYU\\[WX %� `� ]� W`^SZ¢�
aU_UZ^X_ ¡Z¢Vj� e� dSW`TS� W`� tXbWUWW·]� VZXTa� ®e�� x6?%� V4� :A8z%� X�_`g�
jhXbX� WUf^XgW`\WX� a`_XfS ¡� V[Y^XT%� ¦X� aXgW`\`^Vj� ^� _`fjWV¢hS]�
_[Ze`T¢WS]�YSdXTXbSc%� jh� t¯S\W[]�¯XbXW¢�£U^SfXYXYe�VXTf`Ze�4��_XZU%�
hXT[� ®eW`¡^� ^[iXf[Z¢� g� ¥¢XbX� WU¦XfUWWXbX� VZ`We� S� aX^U_Z`¡Z¢Vj� fX�
_U`T¢WXVZS%�ZX�gKjVX^e¡Z¢Vj%�¦X�tV^U_h` ¦[]�µXX_f[W`¥[XWW·]�ÆUWZ_%�
XZhef`�^UTXV¢�ea_`^TUW[U�UbX�^[fUW[jY[%�UbX��_UfXY��xZ`Y�V`YX%�V4�I67z%�
¡�WS\[Y�SW¤[Y%�jh�g^[\`]WX �f[Zj\X �hSYW`ZX �]XbX�XWe\h[4�

�_[hYUZW[Y� e� g^Kjghe� g� W`^UfUW[Y� XVZ`WWSY� a_[hT`fXY� W`Y�
^[f`¡Z¢Vj�ZX]�d`hZ%�¦X�f`W`�ZUhVZX^`�VZ_`ZUbSj�WU�T[¤U�fXV[Z¢�jVh_`^X�
ST VZ_e¡� _U`TSg`¥S � hXW¥Ua¥Sc� «W¤XbX� W`� _S^WS� hXWh_UZWXbX� Z^X_e%�
`�]�\[� WU� fXVTS^WX� Xa[Ve¡Z¢Vj� ¬TS¡ � µ_SVZ¡^X � ^� XfWS]� Sg� cc� a_`¥¢�
e�hXWZUhVZS� h`ZUbX_Sc� ^Sf_`gT[^XbX%� jhe� ^XW`� ^� ¥S]� _X�XZS� fXVTSf¨e¡4�
¹Xh_UY`%� ^[f`ZW`�d_`W¥eg¢h`�dSTXVXd� a[¤U� a_X� ZU%�¦X� taXj^e� YUWU�
V`YXbX%�X�K¡hZS^�Z`�gW`hS^�Vea_X^Xf¨e¡�TXbSh`�YSYUVSVe4�R`�hXT[�j��KDz��
>VU�U@%��KJB�>E{@�`�X�IzE|B|��K�E{�>he_V4�¬4�µ4@%�ZX�^�¥¢XYe�^[a`fhe�
YX¡� tj�� VZ`¡� bUZU_XbUWW[Y4�Æj� f^XgW`\WSVZ¢�°444±� X�YU¨e¡� XZX\e \[]�
YUWU� a_XVZS_� aU^W[Y� �eWZ`_V¢h[Y� a_XZ[VZXjWWjY%� ^W`VTSfXh� \XbX�
^�¥¢XYe� a_XVZX_S� gKj^Tj Z¢Vj� gW`h[� Z`� X�K¡hZ[4� ¿efe\[� g`h_e\UW[Y�
e�Z`h[]�VaXVS�%�aU_UaTUZUW[]%�`Y�S^`TUWZW[]�bUZU_XbUWW[]�aXZSh�^SffSTj¡�
ZU_[ZX_S %� jhe� j� YX¨e� W`g^`Z[� V^X¡ %� XVhST¢h[� «W¤[]%� ¦X� aXVUT[^Vj�
^�YUWS�jh��;
����,	%�g�^Sf_`gX �^h`ge¡�YUWS�W`�f`We�ZU_[ZX_S ��xL%�V4�:Lq:Az4�
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¿ef¢$jhS�fXf`ZhX^S�hXYUWZ`_S�g�a_[^Xfe�W`^UfUWXc�¥[Z`¥Sc�¡%�W`�W`¤�
aXbTjf%� W`fYS_W[Y[%� ZXYe� ¦X� µ_SVZ¡^`%� _XgbTjf` \[� a_X�TUY`Z[he�
^Sf_`gT[^XbX%�^f`¡Z¢Vj�fX�hXW¥UaZe�«W¤XbX%�`%�XZ¨U%�¦U�]�g�¥S¡c�VZX_XW[�
g`V^Sf\e¡� `hZe`T¢WSVZ¢� Z`� _U`T¢WSVZ¢� «W¤XbX� `¨� WSjh� WU� ZST¢h[�
e�dSTXVXdV¢hXYe�\[�VaXbTjf`T¢WXYe�VUWVS4�t«W¤[]�¡�WU�aUhTXY%�`TU�S�WU�
_`¡Y%� q� VZ^U_f¨e¡� ¯4��XfX_Xb`4� q� «W¤[]� ¡� VaXVX�XY� W`� a_[VeZWSVZ¢�
T f[W[�e�V^SZS%�^SW�VZ^X_ ¡�bX_[gXWZ[�_U\U]%��`¨`W¢%�ZST�q�W`¤[i�ZST�Z`�
ZST�SW¤[i��x6:%�V4�::z4�«W¤[]%�g`�^[_`gXY�®UT¢Xg`%�eYX¨T[^T ¡�gf`ZWSVZ¢�
Va_[]Y`Z[�Z`��eZ[�Va_[]WjZ[Y�xZ`Y�V`YXz4�

«� ^� Z`hS]� aU_VaUhZ[^S� Y[� XZ_[Ye¡YX� a_`^X� bX^X_[Z[� a_X�
`W`TSgX^`We� ^[¦U� VZ_ehZe_e� X�X_XZWXVZS� WU� T[¤U� ^� SWZ_X^U_ZWXYe�
^`_S`WZS%�`�]�e�^`_S`WZS�UhVZ_`^U_ZWXYe%�¦X�Xa[Ve¡�hX_UTj¥S �YS¨��ef¢$
jh[Y[�ZST`Y[�WU�T[¤U�^VU_Uf[WS�f[Vhe_Ve%�`�X�^e¨\U�q�^�ZUhVZS%�`�Z`hX¨�
YS¨�Z[Y%�¦X�^Sf�e^`¡Z¢Vj�^�ZUhVZS�Z^X_e%�S�Z[Y%�iZX�¥U]�ZUhVZ�Va_[]Y`¡4�
f¨U�V`YU�W`�XVWX^S� ZUhVZS^�q�^�¤[_XhXYe�_XgeYSWWS%� ZX�ZX�WU�ZST¢h[�
ZUhVZS^�TSZU_`Ze_W[i%�`�]�ZUhVZS^�heT¢Ze_[�q�S��efe¡Z¢Vj%�^T`VWU�h`¨e\[%�
jh�^SfWX¤UWWj�fX�VU�U%�Z`h�S�^SfWX¤UWWj�fX�SW¤XbX4�

¯� XVZ`WW¢XYe� ^[a`fhe%� g_U¤ZX %� YX¨U� ]Z[Vj� S� a_X� ^SfWX¤UWWj� fX�
«W¤XbX%� jh[]� e� aXVZVZ_ehZe_`TSVZV¢hS]� ^U_VSc� ¡� ^VSY� Z[Y%� \[Y� ¡� Y[%�
WUg`TU¨WX�^Sf�ZXbX%�¦X�Y[�feY`¡YX�V`YS�a_X�VU�U�Z`�a_X�SW¤[i%��X�«W¤[]�
^� f`WXYe� hXWZUhVZS� ¡� g`hXWXY%� VeheaWSVZ � a_`^[T%� ¦X� fXg^XTj Z¢%�
g�XfWXbX��Xhe%� ^VZea`Z[� ^�V[Y^XTS\W[]�aX_jfXh� heT¢Ze_[%� `%� g� SW¤XbX%�q�
XZ_[Ye^`Z[�a_`^X�W`�hX_[VZe^`WWj�cc�V[Y^XT`Y[�xZ`Y�V`YX%�V4�:Lz4�

ÆSh`^X%�¦X�W`�_S^WS�TSZU_`Ze_WXbX�ZUhVZe�^VS�¥S�VhT`fWS�dSTXVXdV¢hX$
`WZ_XaXTXbS\WS� YS_he^`WWj� _U`TSge Z¢Vj� W`a_X\ef� a_XVZX� S� �Ug� �ef¢$
jh[i� W`]YUW¤[i� a_X�TUY� ¦XfX� _XgeYSWWj� ^SfaX^SfW[i� UaSgXfS^4� R`h%�
^�_XY`WS� ¬_Sj� Wf_eiX^[\`� ^� ZX]� YXYUWZ%� hXT[� §XY`� ¯X_XW[\�
Xa[Wj¡Z¢Vj�^f_ebU� >g^SVW`�_S\%� e� Z^X_S@� e� ^`WWS]� hSYW`ZS� ^¨U�gb`fe^`WXbX�
^[¦U�a`WVSXW`Ze�tµX_\Y`�LM�NOPQRO�%�^XW`%��Ug�aU_U�ST¢¤UWWj%�_X�[Z¢�
Uhg[VZUW¥S`T¢W[]� ^[VWX^Xh$^[�S_%� ^SfaX^SfWX� fX� jhXbX� \U_Ug� ZU%� ¦X�
�SfW`� ¨SWh`� tVZST¢h[� _XhS^� a_X¨[T`� ^� WU^aU^WUWXVZS%� xc]z� W[WS�
g`T[¤`TXVj� ^aU^WUWX� �_`Z[� ^VU%�¦X� g`T[¤`TXVj�� x86%� V4� 88?z4�TU� fTj�
W`V�W`]^`¨T[^S¤[Y�¡�WU�VZST¢h[�¥U]�¨[ZZ¡^X$VZ^U_f¨e^`T¢W[]�^U_f[hZ%�
VhST¢h[� V^X¡_SfW`� aU\`Zh`� W`� W¢XYe� e� ^[bTjfS� _[ZX_[\WXbX� a[Z`WWj�
S�ZXbX%�¦X�VZ`TXVj�aSVTj4�

tÇXYe�^[gW`\`T¢WS�fTj�W`V�SVZ[W[�a_[iXfjZ¢�Z`h�aSgWXw��q�V`YU�Z`h�
�eTX�VdX_YeT¢X^`WX�gb`f`WU�a[Z`WWj%�aSVTj�\XbX�`¨�WSjh�WU�dSTXVXd�
a`WS�§XY`�tVh_[^[T`Vj�°444±�fX�fgU_h`T`� S%� g^SVWX%�aXh`g`T`�V`YS]�VX�S�
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jg[h`�%�fX�ZXbX�¨�¦U�]�tVTe¤WX�^[gW`\[x^¤[z��i`_`hZU_�V^X¡c�ZSTUVWXc�
_U`h¥ScD�tÆU�ZUTU^SgS]WU��xZ`Y�V`YXz4�

¯�¥¢XYe�WU^UT[\hXYe�S�W`\U�ZX�^[a`fhX^XYe�e_[^he�_Ua_UgUWZX^`WX�
a_`hZ[\WX�Y`]¨U�^UV¢�VaUhZ_�ZS¡c�a_X�TUY`Z[h[%�a_X�jhe�]¤TXVj�^[¦U4�
¹Xh_UY`%�gb`fh`�a_X�WU^aU^WUWSVZ¢�bU_XcWS�g`V^Sf\e¡�WUYX¨T[^SVZ¢�fTj�WUc�
fX� jhXbXV¢� YXYUWZe� eV^SfXY[Z[� V`Ye� VU�U%� XVhST¢h[� VZ`_[]� Z`� Ve^X_[]�
¯X_XW[\%� `� aXZSY� a_e¨W[]%� `TU� gfU�ST¢¤XbX� ^SfVeZWS]��Ua`� �eT[� ^UV¢�
¥U]�\`V%�iX\� S� SW¤[Y[%�`TU�\e¨[Y[4��^SfZ`h�`WS� cc�aU_¤[]�\XTX^Sh%�`WS�
f_eb[]�Z`h�S�WU�VZ`T[�«W¤[Y4�ÆU�µ`_T$¼XgUd�ÆeY�_eWWUW�^[j^[^Vj�fTj�
a`WS�§XY[�«W¤[Y4�

�_X� VTe¤WSVZ¢� W`¤[i� ^[VWX^hS^� V^Sf\[Z¢%� aX$aU_¤U%� e^`b`� a`WS�
§XY[�¦XfX� tZUTU^SgS]WXbX�%� �X� ZUTU�`\UWWj� q� ¥U]� ZUiWS\W[]� ^� XVWX^S�
V^Xc]�dUWXYUW�q�^¨U�g`�V`YX �V^X¡ �VeZZ �¡�X\U^[fWX�Va_jYX^`W[Y%�
iX\� S� W`� ¤Ze\W[]%� Z`� ^VU� ¨� Z`h[� WUg`aU_U\W[]� g^KjgXh� gS� V^SZXY4�
£`ZXYSVZ¢%� aX$f_ebU%� V`Y`� bU_XcWj� Z_S¤h[� gbXfXY� V^X¡ � aX^UfSWhX �
aSfZ^U_f¨e¡%�¦X�ZX]�tjg[h�%�jh[]�^XW`�aXh`g`T`�V`YS]�VX�S�^�fgU_h`TS%�WU�
�e^�`WS�ZST¢h[�f[Vhe_V[^W[Y%�`WS�^[a`fhX^[Y%��X�aU_UfeVSY�e�^SfWX¤UWWji�
g� Z[Y%� iZX� Z`h� �`b`ZX� fTj� WUc� ^`¨[^%� ZX�ZX� Sg� ÆeY�_eWWUWXY%� ^XW`�
Va_XYXbT`Vj�aU_UVZ`Z[��eZ[�fTj�W¢XbX�tX�K¡hZXY�4�

ªfW`h� S� W`� ¥¢XYe%� �UgaU_U\WX%� ^`¨T[^XYe� UZ`aS� V`YXVZ`WX^TUWWj�
a`WS� §XY`� WU� gea[Wj¡Z¢Vj� q� W`a_XZ[%� ^XW`� S� W`f`TS� a_XfX^¨e¡�
VZ^U_f¨e^`Z[Vj%�aX¤[_  \[�Ze�ZU_[ZX_S %�fU�^SfW[WS�^¨U�^XW`�¥SThXY�
aX^WXa_`^WX�tVZ^X_ ^`Z[YU�bX_[gXWZ[�_U\U]%��`¨`W¢%�ZST�q�W`¤[i�ZST�
Z`� ZST� SW¤[i�4� ¹Xh_UY`%� Xa[W[^¤[V¢� _`gXY� Sg� \XTX^ShXY� e� aX¤eh`i�
h_[c^h[� ^Sf� �e_U^S � ^� bS_V¢hXYe� a_X^`TTS� W`� WUg_XgeYSTX� fTj� \XbX�
^T`¤ZX^`WXYe� ZeZ� `^ZXYX�ST¢WXYe�¥^[WZ`_S%� ^XW`� q�aSVTj�a_[VZ_`VW[i�
T �X¦S^� Sg� _Ze_XY� e� WeZ_X¦`i� th_`]VTU_`� SYaU_S`T`�� q� t¥SThXY�
aX^`¨WX� Vh`g`T`�D� t�_XVZX� j� aU_UVZ`T`� �eZ[� WUg©_`�WX �� xZ`Y� V`YX%�
V4�6::z%�q�¦X�^� cc�^[a`fhe�XgW`\`TX%�^X\U^[f¢%�_`f[h`T¢WU�aU_U^ZSTUWWj4�
�e� aXf`T¢¤XYe� ¥j� W`\U�ZX� Y`]¨U� WS\[Y� WU� aSfh_SaTUW`� fUhT`_`¥Sj�
XZ_[Y`T`�¦U�]�_U`T¢WU�aSfZ^U_f¨UWWjD�]fUZ¢Vj�a_X�ZU%�¦X%�hXT[�_Ze_`�
�Uae� g^[We^`Z[T[� e� ^�[^VZ^S� µ`_T`$¼XgUd`�ÆeY�_eWWUW`%� `� VU_¥U^[]�
W`a`f%�jh[]�V`YU�^�ZX]�YXYUWZ�VZ`^Vj�g�aXUZXY%�TUf¢�WU�g^S^�XVZ`WW¢XbX�
fX� YXb[T[%� ZX� ^_jZe^`T`� S� _UaeZ`¥S %� S� V^X�Xfe%� S%� ¦X� W`]bXTX^WS¤U%�
¨[ZZj�_Ze_`��Ua[�^T`VWU�a`WS�§XY`�¯X_XW[\%�ZXYe�¦X�^XW`�S�Va_`^fS�
taU_UVZ`T`��eZ[�WUg©_`�WX �4�

�^SfZ`h%�aX^U_Z` \[V¢�fX�UhVZ_`^U_ZWXbX�`VaUhZe�X�X_XZWXVZS�YS¨�
«W¤[Y�Z`�SW¤[Y[%�g`gW`\[YX�W`VZeaWUD�g�XfWXbX��Xhe%�XZX\e \[]�V^SZ�
jh�«W¤[]�VZ`¡�V^SZXY�a`WS�§XY[�ZXfS%�hXT[�bU_XcWj�Wf_eiX^[\`�^aX^WS�
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^[hX_[VZX^e¡�]XbX�hXf[%� `�[�W`_U¤ZS�Y`Z[�gYXbe�VZ`^[Z[�\XTX�¥¢XYe�
V^SZX^S4�

¹� SW¤XbX� �Xhe%� W`ZXYSVZ¢%� ¦U� jVh_`^S¤U� ¤eh`W`� X�X_XZWSVZ¢� YS¨�
gX^WS¤WSY�Z`�^WeZ_S¤WSY%�YS¨�ZUhVZXY�Z`�V^SZXY%�f`¡Z¢Vj�^gW`h[�^�_XY`WS�
eh_`cWV¢hXbX�a[V¢YUWW[h`�e�g^Kjghe�Sg�Z[Y%�¦X�Z^S_�g`hSW\e¡Z¢Vj�W`^SZ¢�WU�
Z_`f[¥S]W[Y� UaSTXbXY%� `%� jh� W`g^`^� XVZ`WW � \`VZ[We� V`Y� `^ZX_%�
tVa_X�X �`^ZXhXYUWZ`_j�4�¯�¥S]�\`VZ[WS�¬_S]�Wf_eiX^[\�_XgaX^Sf`¡�
SVZX_S �VZ^X_UWWj�_XY`We� S�W`Y`b`¡Z¢Vj�aXjVW[Z[%�\XYe�_XY`W�Z`�]XbX�
bU_Xc�¡�V`YU�Z`h[Y[%�`�WU�SW¤[Y[4�

ªfW`h� fTj� W`V� �ST¢¤� ^`¨T[^[Y� ¡� WU� VZST¢h[� gYSVZ� f`WXbX�
t`^ZXhXYUWZ`_j�%� VhST¢h[� d`hZ� a_[VeZWXVZS� e� hW[gS� \XbXV¢� Z`hXbX%� ¦X%�
�UgaU_U\WX%�W`TU¨[Z¢�fX�aXg`iefX¨W¢Xc�_U`T¢WXVZS4�R`%� jh¦X�aX_S^WjZ[�
¥U]%� W`\U�ZX�WUVaXfS^`W[]� UTUYUWZ� e� iefX¨W¢XYe� Z^X_S�Wf_eiX^[\`� Sg�
a_[]XYXY%� jh[]� ^[hX_[VZ`^� ºWe¤� ¯[¤WU^V¢h[]� e� V^X¡Ye� _XY`WS�
t�E)	
�	ps���������%�fU�YS¨�UaSTXbXY�Z`�aXVZ$UaSTXbXY�`^ZX_�aXf`¡�Y`]¨U�
W`�VZ`�VZX_SWh`i�\`VZ[We�Z[i�T[VZS^�^Sf�_U`T¢W[i�\[Z`\S^�]XbX�hW[b[%�jhS�
^SW�XZ_[Y`^�UTUhZ_XWWX �aX¤ZX %�W`^Xf[Z¢�fUjhS�gS�V^Xci�^SfaX^SfU]�W`�
¥S� T[VZ[� S%� fX�ZXbX�¨%� ^�Xh_UYS]�WU^UT[\hS]�\`VZ[W¥S�aXjVW ¡%�\XYe�^SW�
^[_S¤[^� fXf`Z[� fX� g`^U_¤UWWj� _XY`We�¦U� ]� XZX]� aXVZ$UaSTXb%� `� Z`hX¨�
jh¦X� gb`f`Z[� e� hXWZUhVZS� aX_S^WjWWj� ¦U� ]� _XY`W� ²STX_`f`� �`^[\`�
t�XVTUfWjj� T �X^¢� ^� µXWVZ`WZ[WXaXTU�%� Sg� aSfg`bXTX^he� jhXbX� Y[�
fSgW`¡YXVj�a_X�ZU%�¦X�¥U�WU�a_XVZX�_XY`W%�`�t�XVS�W[h�g�b`f`WWj�%�q�ZX�
ZXfS%�^_`ie^`^¤[�^VU�¥U%�a_XVZX�WU�YX¨U�g`T[¤[Z[Vj�¨XfW[i�VeYWS^S^%�aX$
aU_¤U%� ¦XfX� WU^[a`fhX^XVZS� ^[hX_[VZ`WWj� gb`f`W[i� a_[]XYS^%� `� aX$
f_ebU%�¦XfX�VTe¤WXVZS�W`¤[i�^[VWX^hS^4�

³� ^SfaX^SfWXVZS� fX�¥[i� ^[VWX^hS^� Z`� ^_`iX^e \[�XVZ`WWS]� `VaUhZ%�
jh[]� Y[� ¦X]WX� a_X`W`TSge^`T[%� WUX�iSfWX� VZ^U_f[Z[� W`VZeaWUD�
YX¨T[^SVZ¢� ^[hX_[VZ`WWj� e� Z^X_`i� Ve\`VWXc� TSZU_`Ze_[� UTUYUWZS^�
aXg`iefX¨W¢Xc�_U`T¢WXVZS�^[W[h`¡�\U_Ug�ZU%�¦X%�gXh_UY`%�e�iefX¨W¢XYe�
f[Vhe_VS�WUXfYSWWX�Z`�X�K¡hZ[^WX�_U`TSge¡Z¢Vj�dUWXYUW�«W¤XbX%�jh[]�
>dUWXYUW@�Y`¡�W`fg^[\`]WX��`b`ZS�Z`�_SgWXY`WSZWS�^[j^[%�^�ZXYe�\[VTS�
S�gf`ZWSVZ¢� fX� hX_UTj¥Sc� W`� aU_¤[]� aXbTjf� W`\U�ZX� f`TUh[i� Xf[W� ^Sf�
XfWXbX�j^[¦%�`�X%�Vh`g`Z[���SW`h¤U%�Y`¡�gf`ZWSVZ¢�_U`TSge^`Z[�VZ_`ZUbS �
tZXZ`T¢WXc� hX_UTj¥Sc�%� \[� thX_UTj¥Sc� eV¢XbX� g� eVSY�4� ³� V^X � \U_be%�
Xh_UVTUWS�^T`VZ[^XVZS�«W¤XbX�geYX^T  Z¢Vj�dUWXYUWXY�fgU_h`T`%�¦X�
aXVZ`¡�W`�XVWX^S�ZSTUVWXVZS%�deWh¥SXWe¡�g`�aXVU_UfW[¥Z^XY�YUi`WSgYe�
YSYUVSVe�Z`�Y`¡%�aXg`�eVSTjh[Y[�VeYWS^`Y[%�`WZ_XaXTXbS\W[]�h¤Z`TZ%�jh�
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