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�i�gbaǹgcd�b̂����l�âp�̂�b~�rstvvrt��zyzzzx{wxi�]̂nd]g�ded�b̂��d̀�̂�
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ib]��ab��u������nqbg̀i���̂j]̀�c�]e�v̂�ibiibgĵ�b�ibdi�\̀]�hbgj̀oY�
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sQ��\RdVUaV�_hRQ�VS]UVR_hRQ�̂W�SYZVSRW�[S\]Ŝ_VW�\_�d_]W\dS�W_�ZŜâ_�̂S�]W\]SfWYS\d_�̂S�YUfdWhRQb�

oUW\̂_�SRRW�̂aR]_V̂WV�̂_������������e�

fQ��_�SlSV]t]a_�̂S�RUWR�WdVaPUajkSR�ia]W�WRRSTUVŴ_�X�iaR]WfanWjc_b�RSY�VSRdVajkSR�̂S�oUWfoUSV�

\WdUVSnWb�_�̂aVSad_�̂S�W]SRR_�W�d_̂_R�_R�SfSYS\d_R�̂S�a\i_VYWjkSR�VSfW]a_\Ŵ_R�]_Y�_�_PgSd_�̂SRdS�

a\RdVUYS\d_b�ZSf_�YSRY_�gUfTŴ_�\S]SRRmVa_Ru�

v����������wx��y�����
z�	��{|����

}~���
�v

x��x�
x��

�c_�_PVaTWjkSR�̂W�]_\dVWdW\dS��

�u�u�u��S]SPSV�_�_PgSd_�\_�ZVWn_�S�]_\̂ajkSR�SRdWPSfS]âWR�\_�]_\dVWd_e�
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PQRQSQ�TUVWXWYZV�[W\]YŴ_Z[U\̀Ua�\̂�bVZĉ�XWdZêa�Z�Ŷ\X̂V[WeZeU�ê_�fU\_�U�bV̂e]̀̂ _�VUYUfWê_�

bV̂gW_̂VWZ[U\̀U�Ŷ[�Z_�U_bUYWXWYZhiU_�Ŷ\_̀Z\̀U_�ê�Ŷ\̀VZ̀̂�U�eZ�bV̂b̂_̀Za�bZVZ�XW\_�eU�ZYUẀZhĵ�U�

VUYUfW[U\̀̂ �eUXW\ẀWĝk�

PQRQlQ��̂[]\WYZV�m��̂\̀VZ̀ZeZa�b̂V�U_YVẀ̂a�_̂fVU�W[bUVXUWhiU_a�XZnoZ_�̂]�WVVUp]nZVWeZeU_�gUVWXWYZeZ_�

\̂�̂fqÙ̂�X̂V\UYWêa�bZVZ�r]U�_UqZ�_]f_̀Ẁ]sêa�VUbZVZê�̂]�ŶVVWpWêk�

PQRQtQ��Ŷ[bZ\oZV�U�XW_YZnWcZV�̂�Y][bVW[U\̀̂ �eZ_�̂fVWpZhiU_�eZ��̂\̀VZ̀ZeZa�Z̀VZgu_�eU�

Ŷ[W__ĵv_UVgWêV�U_bUYWZn[U\̀U�eU_Wp\Zêk�

PQRQwQ��XÙ]ZV�̂�bZpZ[U\̀̂ �m�Ŷ\̀VZ̀ZeZ�\̂�gZn̂V�ŶVVU_b̂\eU\̀U�Ẑ�X̂V\UYW[U\̀̂ �ê�̂fqÙ̂a�\̂�

bVZĉ�U�X̂V[Z�U_̀ZfUnUYWê_�\̂��eẀZn�U�_U]_�Z\Ud̂_k�

PQRQPQ����e[W\W_̀VZhĵ�\ĵ�VU_b̂\eUVx�b̂V�r]ZW_r]UV�Ŷ[bV̂[W__̂_�Z__][Wê_�bUnZ��̂\̀VZ̀ZeZ�

Ŷ[�̀UVYUWV̂_a�ZW\eZ�r]U�gW\Y]nZê_�m�UdUY]hĵ�ê�bVU_U\̀U��̂\̀VZ̀̂a�fU[�Ŷ[̂ �b̂V�r]Znr]UV�eZ\̂�

YZ]_Zê�Z�̀UVYUWV̂_�U[�eUŶVVy\YWZ�eU�Z̀̂�eZ��̂\̀VZ̀ZeZa�eU�_U]_�U[bVUpZê_a�bVUb̂_̀̂_�̂]�_]f̂VeW\Zê_Q�

z{|{����}

~��~����

���̂\̀VZ̀ZeZ�eUgU�Y][bVWV�̀̂eZ_�Z_�̂fVWpZhiU_�Ŷ\_̀Z\̀U_�\̂��eẀZn�eU��VUpĵ��nÙV�\WŶ�\���S�vS�Swa�

�UV[̂ �eU��UXUVy\YWZ�U�_]Z�bV̂b̂_̀Za�Z__][W\ê�Ŷ[̂ �UdYn]_WgZ[U\̀U�_U]_�̂_�VW_Ŷ_�U�Z_�eU_bU_Z_�

eUŶVVU\̀U_�eZ�f̂Z�U�bUVXUẀZ�UdUY]hĵ�ê�̂fqÙ̂�Ua�ZW\eZ��

PQSQRQ��dUY]̀ZV�eUgWeZ[U\̀U�̂_�_UVgWĥ_�eU_YVẀ̂_�\Z��nx]_]nZ�ŶVVU_b̂\eU\̀U�ê�bVU_U\̀U�Ŷ\̀VZ̀̂a�

eU\̀V̂�ê_�[UnôVU_�bZV�[ÙV̂_�eU�r]ZnWeZeU�U_̀ZfUnUYWê_�bZVZ�̂�VZ[̂ �eU�Z̀WgWeZeU�VUnZYŴ\ZeZ�Ẑ�

f̂qÙ̂�Ŷ\̀VZ̀]Zna�Ŷ[�̂f_UVg�\YWZ�Ẑ_�bVZĉ_�U_̀Wb]nZê_Q�

PQSQSQ��XÙ]ZV�Z�U\̀VUpZ�ê�̂fqÙ̂�U[�bUVXUẀZ_�Ŷ\eWhiU_a�Ŷ\X̂V[U�U_bUYWXWYZhiU_a�bVZĉ�U�n̂YZn�

Ŷ\_̀Z\̀U_�\̂��UV[̂ �eU�VUXUVy\YWZ�U�_]Z�bV̂b̂_̀Za�ZŶ[bZ\oZê�eZ�VU_bUỲWgZ�\̂ Z̀�XW_YZna�\Z�r]Zn�

Ŷ\_̀ZVĵ�Z_�W\eWYZhiU_�VUXUVU\̀U_�Z�[ZVYZa�r]Z\ê�ZbnWYxgUnQ�

PQSQlQ��U_b̂\_ZfWnWcZV�_U�bUn̂_�gsYŴ_�U�eZ\̂_�eUŶVVU\̀U_�ê�̂fqÙ̂a�eU�ZŶVê�Ŷ[�̂_�ZV̀Wp̂_�RSa�

Rl�U�R��Z�S�a�ê���eWp̂�eU��UXU_Z�ê��̂\_][WêV���UW�\̂��Q���a�eU�R����k�

PQSQtQ��̂[]\WYZV�m��̂\̀VZ̀Z\̀Ua�\̂�bVZĉ�[xdW[̂ �eU�St��gW\̀U�U�r]Z̀V̂��ôVZ_�r]U�Z\̀UYUeU�Z�eZ̀Z�

eZ�U\̀VUpZa�̂_�[̂ Ẁĝ_�r]U�W[b̂__WfWnẀU[�̂�Y][bVW[U\̀̂ �ê�bVZĉ�bVUgW_̀̂a�Ŷ[�Z�eUgWeZ�Ŷ[bV̂gZhĵk�
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PQRQS��TUVWXY�Z[XTUVW�V\ZT�T�W]Ŵ[_̀\�Z\�̂\UVXTV\Y�Wa�̂\abTVcdcecZTZW�̂\a�Tf�\dXcgT_hWf�

Tff[acZTfY�V\ZTf�Tf�̂\UZc_hWf�ZW�iTdcecVT_̀\�W�j[TeckĉT_̀\�W]cgcZTf�UT�eĉcVT_̀\l�

PQRQPQ��UZĉTX�bXWb\fV\�bTXT�XWbXWfWUVmneT�Z[XTUVW�T�W]Ŵ[_̀\�Z\�̂\UVXTV\Q�

PQRQoQ��acVcX��\VT��cf̂Te�̂\XXWfb\UZWUVW�p�fWZW�\[�kcecTe�ZT�WabXWfT�j[W�TbXWfWUV\[�T�Z\̂[aWUVT_̀\�

UT�kTfW�ZW�iTdcecVT_̀\Q�

PQRQqQ��]Ŵ[VTX�V\ZTf�Tf�\dXcgT_hWf�Tff[acZTf�̂\a�\dfWXrsÛcT�T�aWei\X�Vt̂UĉTf�rcgWUVWY�

WUj[TZXTUZ\nfWY�Xcg\X\fTaWUVWY�ZWUVX\�Z\f�bXŴWcV\f�eWgTcfY�U\XaTf�W�WfbŴckĉT_hWf�Vt̂UĉTf�

\̂XXWfb\UZWUVWfQ�

u���������vw	x��y���
z{�����x	
	�w��w	����

oQ|Q���eĉcVTUVW�\[�\�̂\UVXTVTZ\�fWXm�XWfb\UfTdcec}TZ\�TZacUcfVXTVcrTaWUVW�bWeTf�fWg[cUVWf�cUkXT_hWf~�

�Q�ZTX�̂T[fT�p�cUW]Ŵ[_̀\�bTX̂cTe�Z\�̂\UVXTV\l�

��Q�ZTX�̂T[fT�p�cUW]Ŵ[_̀\�bTX̂cTe�Z\�̂\UVXTV\�j[W�̂T[fW�gXTrW�ZTU\�p��ZacUcfVXT_̀\Y�T\�

k[Ûc\UTaWUV\�Z\f�fWXrc_\f�b�deĉ\f�\[�T\�cUVWXWffW�̂\eWVcr\l�

���Q�ZTX�̂T[fT�p�cUW]Ŵ[_̀\�V\VTe�Z\�̂\UVXTV\l�

��Q�ZWc]TX�ZW�WUVXWgTX�T�Z\̂[aWUVT_̀\�W]cgcZT�bTXT�\�̂WXVTaWl�

�Q�Ù\�aTUVWX�T�bX\b\fVTY�fTer\�Wa�ZŴ\XX�ÛcT�ZW�kTV\�f[bWXrWUcWUVW�ZWrcZTaWUVW��[fVckĉTZ\l��

��Q�Ù\�̂WeWdXTX�\�̂\UVXTV\�\[�Ù\�WUVXWgTX�T�Z\̂[aWUVT_̀\�W]cgcZT�bTXT�T�̂\UVXTVT_̀\Y�j[TUZ\�

\̂Ur\̂TZ\�ZWUVX\�Z\�bXT}\�ZW�rTecZTZW�ZW�f[T�bX\b\fVTl�

���Q�WUfW�TX�\�XWVTXZTaWUV\�ZT�W]Ŵ[_̀\�\[�ZT�WUVXWgT�Z\�\d�WV\�ZT�eĉcVT_̀\�fWa�a\Vcr\�

�[fVckĉTZ\l�

����Q�TbXWfWUVTX�ZŴeTXT_̀\�\[�Z\̂[aWUVT_̀\�kTefT�W]cgcZT�bTXT�\�̂WXVTaW�\[�bXWfVTX�ZŴeTXT_̀\�

kTefT�Z[XTUVW�T�eĉcVT_̀\�\[�T�W]Ŵ[_̀\�Z\�̂\UVXTV\l�
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�PQ�RSTUVTS�T�WXYXZT[\]�]U�̂STZXYTS�TZ]�RSTUVUW_̀Z]�̀T�_a_YU[\]�V]�Y]̀ZSTZ]b�P�Y]ĉ ]SZTSde_�V_�c]V]�

X̀XVf̀_]�]U�Y]c_Z_S�RSTUV_�V_�gUTWgU_S�̀TZUS_hTb�P��̂STZXYTS�TZ]e�XWiYXZ]e�Y]c�jXeZTe�T�RSUeZSTS�]e�

]kl_ZXj]e�VT�WXYXZT[\]b�

PQ�̂STZXYTS�TZ]�W_eXj]�̂S_jXeZ]�̀]�TSZQ�mn�VT��_X�̀n�opQqrst�V_�on�V_�Tu]eZ]�V_�pvowQ�

xQpQ� �_S\]�T̂WXYTVTe�T]�S_ê]̀eyj_W�̂_WTe�X̀RST[z_e�TVcX̀XeZSTZXjTe�̂S_jXeZTe�̀_eZT��_X�Te�e_uUX̀Z_e�

eT̀[z_e{�

�Q�TVj_SZ|̀YXTb�

��Q�cUWZTb�

���Q�Xĉ _VXc_̀Z]�V_�WXYXZTS�_�Y]̀ZSTZTSb�

�}Q�V_YWTST[\]�V_�X̀XV]̀_XVTV_�̂TST�WXYXZTS�]U�Y]̀ZSTZTSQ�

xQpQoQ��T�T̂WXYT[\]�VTe�eT̀[z_e�e_S\]�Y]̀eXV_STV]e{�

�Q�T�̀TZUS_hT�_�T�uSTjXVTV_�VT�X̀RST[\]�Y]c_ZXVTb��

��Q�Te�̂_YUWXTSXVTV_e�V]�YTe]�Y]̀YS_Z]b�

���Q�Te�YXSYÙeZ~̀YXTe�TuSTjT̀Z_e�]U�TZ_̀UT̀Z_eb�

�}Q�]e�VT̀]e�gU_�V_WT�̂S]jX_S_c�̂TST�T��VcX̀XeZST[\]���kWXYTb�

}Q�T�Xĉ WT̀ZT[\]�]U�]�T̂_SR_X[]Tc_̀Z]�V_�̂S]uSTcT�V_�X̀Z_uSXVTV_t�Y]̀R]Sc_�̀]ScTe�_�]SX_̀ZT[z_e�

V]e��Su\]e�V_�Y]̀ZS]W_Q�

xQpQwQ���eT̀[\]�̂S_jXeZT�̀]�X̀YXe]���V]�XZ_c�xQpQot�e_Sy�T̂WXYTVT�_aYWUeXjTc_̀Z_�̂_WT�X̀RST[\]�

TVcX̀XeZSTZXjT�̂S_jXeZT�̀]�X̀YXe]���V]�YT̂UZ�V]�TSZQ�omm�VT��_X�orQoww�pvpot�gUT̀V]�̀\]�e_�lUeZXRXYTS�T�

Xĉ ]eX[\]�V_�̂_̀TWXVTV_�cTXe�uSTj_Q�

xQpQrQ���eT̀[\]�̂S_jXeZT�̀]�X̀YXe]����V]�XZ_c�xQpQot�YTWYUWTVT�̀T�R]ScT�V]�Y]̀ZSTZ]t�e_Sy�V_�om��

�gUX̀h_�̂]S�Y_̀Z]��V]�jTW]S�V]�Y]̀ZSTZ]�Y_W_kSTV]�_�e_Sy�T̂WXYTVT�T]�S_ê]̀eyj_W�̂]S�gUTWgU_S�VTe�

X̀RST[z_e�TVcX̀XeZSTZXjTe�̂S_jXeZTe�̀]�TSZQ�omm�VT��_X�orQoww�pvpoQ�
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PQRQSQ���TUVWXY�Z[\]̂T_U�VY�̂V̀ T̂Y�����aY�̂_\b�PQRQc�a\T_\�_\[bY�T\[d�UZềUaU�UY�[\TZYVTd]\e�Z\eUT�

V̂f[UWg\T�Uab̂V̂T_[U_̂]UT�Z[\]̂T_UT�VYT�̂V̀ T̂YT���h����h��ih�ih�i��\�i���aY�̀UZj_�aY�U[_Q�cSS�aU��\̂�

ckQcllmRnRch�ojUVaY�VXY�T\�pjT_̂f̂̀U[�U�̂bZYT̂WXY�a\�Z\VUêaUa\�bÛT�q[U]\h�\�̂bZ\â[d�Y�[\TZYVTd]\e�a\�

ề _̂U[�Yj�̀YV_[U_U[�VY�rbŝ_Y�aU��ab̂V̂T_[UWXY��tsềU�â[\_U�\�̂Vâ[\_U�aU��[\f\̂_j[U��jV̂̀ ẐUe�a\��]Y[dh�

Z\eY�Z[UuY�a\�l�v_[wTx�UVYTQ�

PQRQyQ���TUVWXY�Z[\]̂T_U�VY�̂V̀ T̂Y��i�aY�̂_\b�PQRQc�a\T_\�_\[bY�T\[d�UZềUaU�UY�[\TZYVTd]\e�

Z\eUT�̂Vf[UWg\T�Uab̂V̂T_[U_̂]UT�Z[\]̂T_UT�VYT�̂V̀ T̂YT�i���h��zh�zh�z��\�z���aY�̀UZj_�aY�U[_Q�cSS�aU��\̂�

ckQcllmRnRch�s\b�̀YbY�Z\eUT�̂Vf[UWg\T�Uab̂V̂T_[U_̂]UT�Z[\]̂T_UT�VYT�̂V̀ T̂YT���h����h��ih�ih�i��\�i���aY�

ÙZj_�aY�[\f\[̂aY�U[_̂qY�oj\�pjT_̂f̂oj\b�U�̂bZYT̂WXY�a\�Z\VUêaUa\�bÛT�q[U]\�oj\�U�TUVWXY�[\f\[̂aU�VY�

_̂\bPQRQch�\�̂bZ\â[d�Y�[\TZYVTd]\e�a\�ề _̂U[�Yj�̀YV_[U_U[�VY�rbŝ_Y�aU��ab̂V̂T_[UWXY��tsềU�â[\_U�\�

V̂â[\_U�a\�_YaYT�YT�\V_\T�f\a\[U_̂]YTh�Z\eY�Z[UuY�b{V̂bY�a\�l�v_[wTx�UVYT�\�bd|̂bY�a\�y�vT\̂Tx�UVYTQ�

PQRQPQ���TUVWXY�\T_Us\e\̀âU�VY�̂V̀ T̂Y��i�aY�̂_\b�PQRQc�a\T_\�_\[bY�T\[d�Z[\̀\âaU�a\�UVdêT\�

pj[{ầU�\�YsT\[]U[d�UT�T\qĵV_\T�[\q[UT}��

�Q�ojUVaY�UZềUaU�ZY[�~[qXY�aY��Ya\[��|\̀j_̂]Yh�T\[d�a\�̀YbZ\_wV̀ Û�\|̀ejT̂]U�aY�Z[\f\̂_Y�

bjV̂̀ ẐUeQ�

PQRQ�Q��T�TUVWg\T�Z[\]̂T_UT�VYT�̂V̀ T̂YT��h�����\��i�aY�̂_\b�PQRQc�a\T_\�_\[bYh�ZYa\[XY�T\[�UZềUaUT�

j̀bjeU_̂]Ub\V_\�̀Yb�U�Z[\]̂T_U�VY�̂V̀ T̂Y����aY�b\TbY�̂_\bQ�

PQRQ�Q��\�U�bje_U�UZềUaU�\�UT�̂Va\V̂uUWg\T�̀Us{]\̂T�fY[\b�TjZ\[̂Y[\T�UY�]UeY[�a\�ZUqUb\V_Y�

\]\V_jUeb\V_\�a\]̂aY�Z\eU��ab̂V̂T_[UWXY�UY�̀YV_[U_UaYh�Ue�b�aU�Z\[aU�a\TT\�]UeY[h�U�âf\[\VWU�T\[d�

a\T̀YV_UaU�aU�qU[UV_̂U�Z[\T_UaU�Yj�T\[d�̀Ys[UaU�pjầ Ûeb\V_\Q�

PQRQcnQ���UZềUWXY�aUT�TUVWg\T�Z[\]̂T_UT�VY�̂_\b�PQRQc�VXY�\|̀eĵh�\b��̂Z~_\T\�UeqjbUh�U�

Ys[̂qUWXY�a\�[\ZU[UWXY�̂V_\q[Ue�aY�aUVY�̀UjTUaY����ab̂V̂T_[UWXY��tsềUQ�

PQRQccQ��U�UZềUWXY�aU�TUVWXY�Z[\]̂T_U�VY�̂V̀ T̂Y����aY�̂_\b�PQRQc�a\T_\�_\[bYh�T\[d�fÙje_UaU�U�
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aWX\eX�eT�è_WnTUVX]c̀�dX\X�pYUZ�eT�_̀nd\̀SX]c̀�è�_Wnd\YnTUV̀�eT�̀l\YaX]̂TZ�[TaXYZ�̀W�_̀UV\XVWXYZ�T�

Z̀nTUVT�TUoWXUV̀�Uc̀�d\TZ_\YVXZ�TZZXZ�̀l\YaX]̂TZR��
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