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Y(fZ�*`m^�b�r �h`lw ^abRwkYjf7��^ bcY ij^�� gos�nmWh^T\EY(g]f�nm^kfZY(f�wk^Czh`cr�w ^�bmbRg]b_g]\�zh`mr}i5^a���*t�Wh^ b�ncY(`mnmg]fhx
z�rjg]f5n�g~b�Y(fLr5z�nmg]\�g���Y}ncg�r5fL\�r���^k[�b��hxjx5^ab�nmg]fhx �eWZY}n�z�Y(`mncb�g]fLncWh^�^kfhx5g�fh^RnmWZY}n>b�W�r��h[~����^
`c^kzh[~Yjwk^a��Y(n�^�YjwlW�\EY(g]f�nm^af�Y(f�wk^>ncg�\�^��Rt�Wh^�g�fhz���n���Y}ncYCg~b�ncWh^EY(x5^ r(s nmWh^���^ nlY(g][]b�g]f�ncWh^
^kf�xjg]fh^�� �2ncY}ncg]b�nmg~wkYj[�\�r���^k[~b Yj`m^3��^aij^k[]rjz�^a��ncW�Y}nJ^�bqncg�\EY}nc^ab�ncWh^�`c^k\EY(g]fhg]fhx [�g�s ^�rjs�ncWh^
w r5\�zZr5fh^kf�ncb�g�f�nmWh^R^kfhx5g�fh^���t�Wh^R\�r2�h^k[~b��=rj` ' �eg�nmW���g�� ^k`c^kf�n '�g]f��hb�r(s ��Y}ncY���t�Wh^���`cb�n
�hY(ncY bm^ n�r5fh[�p3wkrjf�ncYjg�f�b�ncg�\�^ab���^ nq�=^k^afL`c^kz�Yjg�`lb�Yjf���g~b�\�r2�h^k[]^a�Q�egoncWQYCfhrjf��	b�ncY}ncg�r5f�Y(`cp
`c^kfh^a�=Yj[Uzh`mr�wk^abcb�Y(f��*Y fhr5f�� Whrj\�rjx5^kfh^ar���b��urjg~bcb�r5f�z�`mr�w ^�bmb��! g�nmW*r �h` �hY(ncYTncWh^Jfhr5f��
b�ncY}ncg�r5f�Y(`cp�`c^kfh^a�=Yj[Uzh`cr2wk^abcb��=rj` '2b���^ nmnm^a`�� y g�� ^k`c^kf�n `c^kz�Yjg�`>b�ncY(nmg]rjf�bRY"� ^aw n�nmWh^C[�g�s ^Jr(s
nmW�^ w r5\_z�rjf�^kf�ncba���eWhg~wlWTnmWh^Rfhrjfh� b�ncY(nmg]rjf�Yj`mpE`c^kfh^a�=Yj[zh`cr�w ^abcbe\EY(fZY(xj^�b=nmrJ\�r���^a[#�et�Whg~b
\�r���^k[uY([~b�rE\EYjf�Y(x5^abencWh^RYjxjg]fhxJw r5\�zZr5fh^kf�n�z�`mr5�h[�^a\ g]fLYjf�^$� ^aw nmg]ij^ ��Y p�� *�r}�X^aij^a`a�Zg�f
nmW�g]bUwaYjbm^=f�r�Yjxjg]fhx�g]buzh`c^abm^kf�nUr(ncWh^k`|ncW�Y(fEb��h��b�ncY(f�ncg]Yj[h��^kx5^kfh^a`cY(nmg]rjf Y(s nm^k`uncWh^%��`lbqnU`c^kz�Yjg�`&�
t�Wh^>bm^awkrjf��T�hY}nlYjbm^ n�w r5f�ncY(g]f�bewk`cY5w 'Jxj`cr}��nmWT�hY}nlY'� t�Wh^�`c^k\EYjg�fhg]fhx�[]gos ^�g~be\�r���^k[]^a�T�eg�nmW
YE^a\_z�g�`cg]waY([|w `lYjw 'Txj`cr}��nmW \�r2�h^k[(�) g�nmWQ��Y}ncY ��g�`c^aw nm[]p g�f��hg]waY}nmg]fhx nmWh^_w rjfZ��goncg�r5f�r(suncWh^
��^kncY(g][UYT\_r5`m^_zh`c^awkg]bm^R^�bqncg�\EY(nm^_r(s ncWh^�`m^�Y(\�g]fhxC[]g�s ^�waY(fQ�Z^�\EYj��^�� � f�rj`l��^a`�ncrTx5^ n�Y(f
g]f5nc^k`ms Yjwk^ �eg�nmW ncWh^Trjz�ncg�\�g*�aY}ncg�r5f \�r���^k[=nmW�^T��g~b�nm`cg����hnmg]rjf�b_fh^a^a�*ncrL��^3��g]bcw `c^ nc^��,+hr �h`
\�^ ncWhr��hb�ncrC\EY�'j^ ��g~bcw `c^ nmg*�aY(nmg]rjf�b�Y(`c^ ��g~bcw ��bcb�^���Y(fZ�LYj��Y(z�nc^a� ncrCb��hgon�nmW�^R\�r���^k[(��t�Wh^
\�^ ncWhr��hb>Y(`c^Ew r5\_zZY(`c^a��Y(f��QnmW�^JwlWhrjg~w ^Ew r5f�w ^a`mf�g�fhxTncWh^Ef��h\ ��^k`>rjs=z�rjg]f�ncb�rjs�b��hzhz�rj`mn
g~b���g~bmw(��bcb�^����-+|g]f�Y([][�pTncWh^_wkrjf�bm^�.5�h^af�w ^ r(s"��bmg�f�x YJf�Yj`m`cr}�$bmwk^kf�Yj`mg]r�nm`c^k^Rg]b�w r5\_\�^af5nc^a�
�hz�rjf��
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nmW�^>\EY(g]f5nc^kf�Yjf�w ^�z�`mr�w ^�bmb�g]beg]\�zh`cr}ij^a��� �Ur5[�i5r ��^k`crJVXr5`mz�rj`lY}ncg�r5f 2 �;��V 4�g]b�YEw r5\_zZY(f2p
g]f tv`crj[][�W��(n�nlY(fTnmW�Y(na��Y(\�rjfhxErjnmWh^a`enmW�g�fhx�bk�Z\EY(g]f5nlY(g]f�b�Yjg�`lw `lY}s ne^kf�xjg]fh^ab��Xtv�XrJwkrjfhf�^aw nc^a�
zh`cr��q^�w ncb��=^k`c^�g�fhg�nmg~Y}nc^a�Qnmr g]\�zh`mr}i5^_nmWh^E\EY(g]f�nm^af�Y(f�wk^�zh`mr�wk^abcb�� ��fh^Ezh`cr��q^�w n>Y(g]\�^a��Y}n
rjzhnmg]\_g*�kg]fhx�nmW�^=\EYjg�f�nm^af�Y(fZw ^j�(nmW�Y(n�g]bUwk`m^�Y}nm^eY�nmr2r5[2nmW�Y(nU�h^aw g~��^e�eW�Y(n�w rj\�z�rjfh^af�ncbug]f ncWh^
Y(g]`lw `lY}s n^kf�xjg]fh^Unmr�`m^azh[~Yjw ^�Y(n|Yex5g�i5^kf�\EY(g]f�nm^af�Y(f�wk^�r�wkw(�h`m`c^kfZw ^��t�W�^ r(ncWh^k`vzh`cr��q^aw nvY(g]\�^a�
Y}n_^ab�nmg]\EY}nmg]fhxLnmWh^ b)��`mi2g]i Yj[ rjs�rjfh^ '�g]f��7r(s�w r5\�zZr5fh^kf�ncbRg]f nmW�^ ^kf�xjg]fh^ �eg�nmW Y i Yjg�[~Y(��[�^
�hY(ncY s `crj\ �;��V ��t�Whg~bJncWh^abmg~bC��^�bmwk`mg]��^abEncWh^��Xr5`�'7nmW�Y(nCW�Y5b ��^k^af'wkYj`m`cg�^�� r���nCs `mr5\
nmW�^>[�g�s ^ ^�bqncg�\EY(nmg]rjf3z�rjg]f5n�r(s�i2g�^a�����eWhg~wlW�Y([~bmrJg�fZw [ ����^ab�Y(f�Y(n�nm^a\�z�n�ncrJg�fZw rj`cz�rj`lY}nm^�ncWh^
w r5\�zZr5fh^kf�ncb=�eg�nmW ncWh^>bqncr�wlW�Yjb�nmg~w�[]g]ij^ab�g]f�nmr_nmW�^�\�Yjg�f�nc^kf�Yjf�w ^�rjzhnmg]\_g*�aY(nmg]rjfT\�r2�h^k[(�

t�Wh^Ew `cgonc^k`cg�r5f�s r5`�rjz�ncg�\EY([]g�nqp�g]b�ncWh^�^	��z�^aw nc^a� w r�bqn�ncrT\EYjg�f�ncYjg�fLnmWh^E^afhxjg]fh^�� � fhz���n
�hY(ncY�s rj`UncWh^�r5z�nmg]\�g���Y}nmg]rjf�\�r���^k[Zw rjf�nlY(g]f�bUY���^abcw `cg]z�nmg]rjf�r(s�nmW�^�Y(x5^=rjsZncWh^���^knm^a`m\�g]fhg]b�nmg~w
��^kncY(g][~b�Y(fZ� nmWh^�b�nmr�wlW�Yjb�nmg~w>��^kncYjg�[~b���� > ,3�.,1"$� ��')(A���*2>4,1�.���/�g]b�Y wkrj\�zZr5fh^kf�n�ncW�Y}n�W�Y5b�Y
zh`c^a��^knm^a`m\�g]fh^a� []g�\�g�nm^��*nmg]\�^ g]f7bm^k`ci�g~w ^ �eWhg]wlW7\1��b�nRfhrjnR��^ ^
��wk^k^���^a��� y ^knm^k`c\�g�f�g]b�nmg~w
��^kncY(g][~b�Yj`m^_w rj\�z�rjfh^af�ncb�nmW�Y(n�Yj`m^Ri�g�ncYj[�s r5`�bcY}s ^knqp�� � sXYT��^ nc^k`c\�g�fhg~b�nmg~wRwkrj\�zZr5fh^kf�n�s Y(g][]ba�
nmW�^k`c^Xg~bUY�`cg~b)'�ncW�Y}nunmW�^=^afhxjg]fh^=�eg�[][hb�nmrjz s �hf�w nmg]rjfhg]fhx�� � f_zh`cY5w ncg]wk^ ncWh^ �hzhz�^k`U[]g�\�g�nur5f>ncWh^
bm^k`ci�g~w ^ nmg]\�^E\_^�Y(f�b�ncW�Y}n>\�r5b�n>��^ nc^k`c\�g�fhg~b�nmg~wRzZY(`mncb��eg�[][U��^E`m^azh[]Y5w ^���[]rjfhxT�Z^ks rj`c^_nmWh^ap
Y(`c^e^ki5^kfJwk[�r�b�^�ncr�s Y(g][ ��`m^��
�O(A�.��*�VQ�f($���*�>4,1�<�#�/jg~b Y>wkrj\�zZr5fh^kf�n�ncW�Y}nXg]b fhr(n���^ nc^k`c\_g]fhg~bqncg]w��
��ncr2wlWZYjb�nmg~wew rj\�z�rjfh^af�ncb Yj`m^�Y([][�r}�=^a�Rnmr rjz�^k`lY}nm^�g�f�ncWh^�Yjg�`lw `lY}s n�^afhxjg]fh^ �hf�ncg�[ZnmWh^ap��h`m^�Y/' �
� sXYCbqncr2wlWZYjb�nmg~w w r5\�zZr5fh^kf�n���`m^�Y/'�b�����`mg]fhxCY ��g]xjW�n�ncWh^_^kfhx5g�fh^R�eg�[][Ubqncg�[][u�Xr5`�'T����n��eg�nmW
`c^a����wk^a�CzZ^a`�s r5`m\EYjf�w ^��

� f ncWh^ �Ur5[�i5rL\�g�[]g�ncY(`cp ^kfhx5g�f�^ab���{ �LYjf����{ ��� ncWh^k`c^CYj`m^TY(��r���n ,(��wkrj\�z�rjfh^af5nlb
nmWZY}nJY(`c^Cf�r(nE^	��z�^aw nc^a��nmr [~Yjb�n�nmWh^ zh`c^ �	b�z�^awkg��Z^a��[�g�s ^3r(s�nmWh^ ^kf�xjg]fh^ab�� ����r���nC�/,�� r(s
nmW�^k\ Yj`m^���^ nc^k`c\�g�fhg~b�nmg~w_Yjf�� ��,�� b�nmr�wlW�Y5bqncg]w��R{3r5`m^RnmWZY(f�rjfh^RnmWhg]`l�Lrjs=Y([][�wkY5b�^�b��eWh^kf
nmW�^T^afhxjg]fh^�bEY(`c^CnlY/'5^kf�nmr �Z^3`c^kzZY(g]`m^���Yj`m^3�hfhzh[~Y(f�fh^a� �Xnm`cg]xjxj^a`m^�� �2p ncWh^ s Y(g][ �h`m^ rjs�Y
b�nmr�wlW�Yjb�nmg~w�w rj\�z�rjfh^af�n��

��\�r���^a[ ncW�Y}nE��^abcw `cg]�Z^�b�nmW�^Czh`crjz�^k`mnmg]^ab r(s�ncWh^Cb�nmr�wlW�Y5bqncg]wCw r5\_z�rjf�^kf�ncbRg]bRfh^a^a��^����
����wlW \�r���^k[~b Yj`m^��h^kij^a[�r5zZ^�� �egoncW nmWh^3nqp2z�^�r(s>�hY(ncY�ncW�Y}n ^
��g]b�ncbJY(n �
��V-�Xt�Wh^a`m^�Yj`m^
\EY(g]fh[]pCnq�=r3'�g]f��hb�r(s=�hY}nlYJnqp2z�^ab�Y i}Y(g][]Yj�h[�^5��Yjf��3ncWh^kpQY(`c^R��g~bmw(��bcb�^��3g�f�Y [~Y}nc^k`�b�^�w ncg�r5f��
�UY(z�^k` � Y(f��QV?b��hx5xj^ab�n�\�r���^a[]b�nmW�Y(n�waY(f���^ �Zb�^�� nmrT\�r2�h^k[vnmWh^_[�g�s ^_r(sUnmW�^_b�nmr�wlW�Y5bqncg]w
w r5\�zZr5fh^kf�ncb��

t�rTxj^kn�ncWh^�bqncr2wlWZYjb�nmg~w w r5\�zZr5fh^kf�ncb�ncr g]f5nc^k`ms Yjwk^R�eg�nmWLnmWh^�rjzhnmg]\_g*�aY(nmg]rjf�\�r���^a[ �Yjz��
zh`cr���g�\EY}ncg�r5f�b�f�^k^a� nmr_��^�\EY5��^���t�Wh^�rjzhnmg]\_g*�aY(nmg]rjfT\�r2�h^k[ Y(f�� nmW�^�nqp2z�^�r(svYjzhzh`cr��2g]\EY}�
nmg]rjfZbXwaY(`c`mg]^a��r ��n=Yj`m^���g]bcw �Zbmbm^a�Eg]fCY []Y(nm^a`=bm^aw nmg]rjf Yjf��Eg]f z�YjzZ^a` y � �uYjzZ^a` � `c^k[~Y}nm^�bUncWh^
`c^ab��h[onlb�r5��ncYjg�fh^��Eg]fJz�Y(z�^k` ����V Yjf�� y nmr nmWh^�rjz�ncg�\�g*�aY(nmg]rjfJ\�r���^k[(� +|g�x �h`m^R��g][�[ ��b�nm`lY}nc^ab
nmW�^�`c^k[~Y}ncg�r5f�bmWhg�zT��^ nq�=^k^kfTncWh^�\_r���^a[]b��
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Optimization model

Approximations

Deterministic details

Stochastic details

Data
Statistical model
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t�Wh^a`m^ Yj`m^>nq�XrJz�`mg]f�w g]zh[]^ab�Y}n �
��V'�eWhg�n�`c^kx�Y(`l� ncrJ\EY(g]f�nm^kfZY(f�wk^���t�Wh^���`lbqn�z�`mg]f�w g]zh[]^ g~b
nmrR\EY(g]f5nlY(g]fEnmW�^�^afhxjg]fh^�Y}n=wk^k`mncYjg�f ���2^��Jzh`c^a�h^ nm^a`m\�g]fh^a�Enmg]\_^�b���t�W�^�bm^aw r5f��Ezh`cg]f�w g]zh[]^�g~b
nmr�\EY(g]f�ncYjg�fCnmWh^�^afhxjg]fh^�rjf�[�pJ�eW�^kf \EY(g]f5nc^kf�Yjf�w ^�g~b�`m^&.5�hg�`c^a���

� snmW�^�^afhxjg]fh^�g~bX\�Yjg�f�nlY(g]fh^a�JY5wkwkrj`l��g�f�x�nmr nmWh^-��`lbqn=zh`mg]f�wkg�zh[]^�ncWh^�\�Yjg�f�nc^kf�Yjf�w ^�nmg]\_^�b
Y(`c^ '�f�r}�efCg]f3Yj��i}Y(fZw ^�����n�fhrjn�nmWh^�z�Yj`�nlb��eWhg~wlW Yj`m^�nmrE��^�`c^kzh[~Yjwk^a���

� sZncWh^�\EY(g]f�nm^af�Y(f�wk^�zh`mr�wk^abcbug]bU` �h[]^a�R�2p>nmW�^�b�^�w rjfZ�Rz�`mg]f�w g]zh[]^j�}ncWh^�^afhxjg]fh^�g]b�rj��nlY(g]fh^a�
s rj`�w rjf�nc`mr5[ rjfh[]p g�sunmWh^a`m^>Yj`m^>Yjf�pCb�g]xjf�b�r(sus Y(g][ ��`m^�r5`e[]Y5w '�g]fhxEz�^k`ms rj`c\EY(f�wk^�� � f ncWhg]b�wkY5b�^
fh^agoncWh^k`e\EY(g]f�nm^af�Y(f�wk^�nmg]\_^�befhr5`e\�Yjg�f�nc^kf�Yjf�w ^�fh^k^��hb�Yj`m^ '2fhr}�efCg]f3Yj��i}Yjf�w ^��

t�Wh^�rj[~��^k` ��{ ��\_g][]gonlY(`cp>^kfhx5g�f�^=��Yjbu\�r�bqnc[�p>\EYjg�f�ncYjg�f�^a�_Yjwkwkrj`l��g]fhx�ncr�ncWh^%��`lbqnUzh`cg]f��
w g]zh[]^�����n bmrj\�^ew rj\�z�rjfh^af�ncbu�=^k`c^�wlW�^aw 'j^�� Y(s nm^k`U^aij^a`mp ��g]xjW�nU\�g]bcbmg�r5f�����^k� w r5f�bqnc`��Zw nmg]rjf
bmrj[ ��nmg]rjf�b Y([][�r}� nmW�^�fh^a�X^a` ��{*� ��^kfhx5g�f�^�nmr �Z^�^	�hY(\�g]fh^a�E\�r5`m^�waY(`c^ s �h[][�p_rjfJnmWh^�W�Y(fhx�Y(`
��r2rj` ��bmg�f�xCzhg]z�^_W�rj[]^ab�Y(f��QYj��i}Yjf�w ^��1����^k`�rjzhnmg~wkb�� t�Whg~b�rjz�^kf�b�nmW�^_z�r5bcbmg��hg][]gonqp s r5`�ncWh^
��{*� �>^afhxjg]fh^�ncr_��^�\EY(g]f�ncY(g]fh^��CY5wkw r5`c�hg�fhxRnmr_ncWh^>b�^�w r5f�� z�`mg]f�w g]zh[]^��

 Wh^kfCnmW�^�Yjg�`lw `lY}s n=[]Yjf��hb�Y(f��JnmWh^�^kf�xjg]fh^�g~b�bqncg�[][ fh^aYj` ncWh^�W�Y(f�x5Y(`Xgoneg~b=^	�hY(\�g]fh^a��s r5`

�



�h`cr�'5^kf>w r5\�zZr5fh^kf�ncb�� � w r5\�zZr5fh^kf�nug]buw r5f�bmg]��^a`m^���nmr���^X�h`cr�'5^kf�g�sZg�nvs Yjg�[~bvnmr�w r5\_z�[�p��eg�nmW
Y�b�^kn�r(s;�hnmf�^abcb�`��h[]^ab��eWh^kfTgon�g]b�r5��b�^a`mi5^a��� � s�Y�w r5\_z�rjf�^kf�neg]be��`mr 'j^kfCnmW�^�^kf�nmg]`m^�^afhxjg]fh^
rj` zZr�bmbmg���[�p_Y�\�r2���h[�^�r(s nmWh^�^kfhx5g�fh^�g]bXb�^af5nUncr Y�`c^kz�Yjg�`XbqnlY}nmg]rjf�����r(nXYj[�[�wkrj\�z�rjfh^af5nlb Yj`m^
^	�hYj\_g]fh^��_Y(s nm^a` ^aY5wlW ��g�x5W�nXb�r g�fEzh`lYjw nmg~w ^encWhg~b�\�^aYjf�bUncW�Y}n�ncWh^�wkrj\�zZr5fh^kf�nlb Y(`c^�wlWh^�w 'j^a�
Y}nEw ^a`�nlY(g]f�g]f�nm^a`mi}Y([~b���t�Wh^�b�^ g]f5nc^k`ci}Y([~b_Yj`m^Cnqp2zhg~wkY([][]p b�Whr5`�nc^k`_nmWZY(f�nmWh^ zh`c^a��^knm^a`m\�g]fh^a�
g]f5nc^k`ci}Y([~b �Zb�^��Cg]fTnmWh^ �Z`cb�nezh`mg]f�wkg�zh[]^��

� s�\EY(g]f�nm^kfZY(f�wk^�g~bXwaY(`c`mg]^a��r ��n�Y5wkwkrj`l��g�f�x�nmr nmWh^�b�^�w r5f��Ezh`cg�fZw g]zh[�^�nmWh^a`m^�g]b�YjfJrjzhz�rj`m�
n���fhgonqpQnmrL`m^azh[]Y5w ^J\�r5`m^�ncW�Y(f ncWh^Js Yjg�[]^a� wkrj\�z�rjfh^af5nlb��eWh^af*nmWh^ ^kfhx5g�fh^CY(`c`mg]ij^�b�Y}n>ncWh^
`c^kz�Yjg�`_bqnlY}nmg]rjf�� ���ZwlW7YL`c^kz�[]Y5w ^k\�^af5nR\�Y p*��^�w `c^aY5b�^EncWh^Cnmg]\_^CnmrQfh^	�2n�`m^az�Y(g]`RYjf�� ncWh^
r}ij^a`cYj[�[ w r�bqnerjs|\EY(g]f�ncYjg�fhg]fhx_nmW�^�^kfhx5g�fh^����f rjzhnmg]\_g*�aY(nmg]rjf \�r���^k[ g~b���^aij^k[]rjz�^a�Cg]fTr5`c�h^k`
nmr�x5^ n�b)��xjxj^�bqncg�r5f�b�Yjb�nmr��eW�Y(n�zZY(`mncb�g]fCncWh^�^kf�xjg]fh^�b�Whr �h[~� ��^�`m^azh[~Yjw ^��

� � � ��� � ��	 � 	 � 	 ��� � � � 	 � ��� 	 �;	 	 �	� � �

t�Wh^U\EY(g]f>Y(g]\?r(shb)��`mi2g]i Yj[jY(fZY([]p2bmg~b g]bnmr���^knm^a`m\�g]fh^UnmW�^�[�g�s ^�rjs�Y�zZr5z��h[~Y}nmg]rjf�rjs2g]f���g]i2g]����Y([~b
�eg�nmW3ncWh^RW�^k[]z�r(sX��Y}ncY��) �^ �eg][�[|s r�w �Zb�r5fL��^awkg]�hg�fhx nmWh^_[]gos ^ s rj`�Y w [~Yjbcb�rjs w r5\_z�rjf�^kf�ncb��
�=n �
��V nmWh^a`m^�Yj`m^e\EYjg�fh[]p>nq�=r>��g���^a`m^af�n '2g�f���b�r(s�hY(ncY��5�eWhg~wlW��X^�wkY([][Zb��h`ci2g�i}Y([Z�hY}nlY�Y(f��
b�ncY}nc^��hY}nlY'�

�=p ($%&"$5��5f�#/R>4�#�<�J�X^ \_^�Y(f bmrj\�^J\�^aY5b)��`m^Erjs=ncWh^J[]gos ^Cr(s�nmW�^ w r5\_z�rjf�^kf�n g]f nm^k`c\Eb
r(sq� ^�� x7������g�x5W�n�Whr �h`lbk�wkp2wk[�^�b�rj`�nmWh^�f��h\R�Z^a`�r(sXY(s nm^k`c���h`cfh^a`�g]xjf�goncg�r5f�b��_t�Wh^_f5��\ ��^k`�r(s
Y}s nc^k`c���h`cfh^k`�g]xjfhg�nmg]rjfZbe\EY pJg�f'���h^kfZw ^�nmW�^�[�g�s ^�r(s|nmWh^>wkrj\�z�rjfh^af5nlbeg]fCncWh^>Y}s nc^k`c���h`cfh^k`&��
w p�wk[�^�s r5`�YEw g]i�g][]g]Yjf Yjg�`lw `lY}s n�g~ber5fh^�ncY�'j^kr��LY(f�� r5fh^�[~Y(f���g]fhx7� ��f3^&. ��g�i}Y([]^kf�n�wkp2wk[�^�s r5`�Y
\�g�[]g�ncY(`cp�Y(g]`cwk`cY(s n ^kfhx5g�f�^�g~bXY�\�r5`m^�wkrj\�zh[]^	��s �hf�w nmg]rjfC��Yjbm^a��r5fEnmWh^�f��h\ ��^k`=r(sWh^�Y}n�Y(f��
zh`c^abcb)��`m^�w p�w []^ab��

�=p;($�.���.,z>4�#�<���X^�\�^aY(f g�f�s r5`m\EY(nmg]rjfJ`c^k[~Y}nc^a�_nmr nmWh^�w ��`m`c^kf�nXb�ncY(nm^�rjsnmW�^�w r5\�zZr5fh^kf�n
`c^k[]^ki}Y(f�n_s rj`�nmW�^ s ��n��h`c^3[]gos ^�� d�b�g]fhx�nmW�^3g�f�s r5`m\EY(nmg]rjf r(s�ncWh^�b�ncY}nc^ r(s�ncWh^�w r5\�zZr5fh^kf�n
Y(fZ�*Y�\�r���^k[=r(sencWh^CwlW�Yjfhxj^ r(senmW�^Cb�ncY}nc^ g�nRg~b z�r5bcbmg��h[]^JncrLzh`c^a�hg]w nR�eWh^af*nmWh^TbqnlY}nc^ r(s
nmW�^ w r5\_z�rjf�^kf�n�g~b�bmr w `cgoncg]waY([�nmW�Y(n�nmWh^_w r5\_z�rjf�^kf�n�fh^a^a�hb�nmrJ��^ `c^kzh[~Yjwk^a����� �hYj\_z�[�^�b�r(s
b�ncY}nc^E�hY}nlYTYj`m^�w `lYjw '3[]^kf�x(nmW�r(seY w r5\_z�rjf�^kf�n�rj`�f��h\ ��^k`�rjs=z�Yj`�nlb����h`cf�n�Y ��Y pTs `mr5\ Y
w r5\�zZr5fh^kf�n��

 goncWQb��h`ci�g]i}Y([|�hY}nlYE�X^_wkYjf�Y(f�bm�X^a`-.5�h^�bqncg�r5f�b�Yj�Zr ��n�ncWh^ z�rjz���[]Y(nmg]rjf��- Q^_wkY(fQY([~b�r
��bm^�nmW�^R�hY(ncY�s r5`�^ab�nmg]\EY}ncg�fhx nmWh^R`m^a\EY(g]fhg�f�xE[�g�s ^ rjs YJb�z�^awkg���w w r5\�zZr5fh^kf�n���*�r}�=^kij^a`a�hnmr
xj^kn_Y3��^ nmnm^a`_^�bqncg�\EY(nmg]rjf rjsenmWh^T`m^a\EY(g]fhg�f�x�[�g�s ^Tr(s�YLbmz�^aw g��ZwCw rj\�z�rjfh^af�nR�=^ ��bm^Cb�ncY(nm^
�hY(ncY'�Xt�Wh^ '2fhr}�e[]^a��x5^�rjsvncWh^ b�ncY(nm^�r(sUYEw r5\�zZr5fh^kf�n�xjg]ij^�b�\�rj`c^�g�f�s r5`m\EY(nmg]rjf Y(��r���nencWh^
`c^k\EY(g]fhg]fhxR[]g�s ^�nmW�Yjf b��h`ci2g�i}Y([ �hY(ncYEYj[�r5fh^j��w s � ��^aw ncg�r5f -'� -


��� �����������������������
t�Wh^J[]g�s ^ � r(sencWh^Cb�nmr�wlW�Y5bqncg]w w rj\�z�rjfh^af�ncb Y(n��
��V�g]b \_^�Yjb��h`c^a� �2p�bm^ki5^k`lY([�i}Yj`mg~Y(�h[]^ab��
d�fhs rj`mn��hf�Y(nm^a[�p�Yj[�[ur(s nmWhr�b�^_i}Y(`cg]Yj�h[�^�b�Yj`m^_Whg]xjWh[]p�w r5`m`c^k[~Y}nc^a����t�Whg~b�g]b�YTw rjfZb�^&. ��^kf�wk^ r(s
nmW�^�s Yjw n�nmW�Y(n�r}i5^k`e[]rjfhx5^k`encg�\�^ z�^k`cg]r2��b�nmWh^R^kfhx5g�f�^ab �ZpCg]f�YJbmg�\�g][]Yj`��=Y p 2 \�^aY5b)��`m^�� g�f
nmW�^=Yj�Zr}i5^�i}Y(`cg]Yj�h[�^�b 4$�vt�Whg~bvg�\�zh[]g�^�bvnmW�Y(n|g�nUg]bvfhr(n|s ^aY5b�g]�h[]^ ncr ��bm^=`m^axj`c^abcb�g]rjf�\�r���^k[~bk�(b���wlW

-



Yjb�nmWh^JVXr�� `m^axj`c^abcb�g]rjf 2 , 4�\�r���^a[ ��nmr!��f���nmWh^_^$� ^aw ncb�r(s w r}i}Yj`mg~Y}nc^ab�g]f3ncWh^_�hg]b�nm`cg�����nmg]rjf
r(sUw r5\�zZr5fh^kf�n�[]gos ^�� � f3z�YjzZ^a`��"�=^��eg�[][ ncWh^k`c^ s r5`m^�[]g�\�g�n�r���`cbm^k[]ij^�b ncrJbqn ����p2g]fhxErjfh[]p r5fh^
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bcY(\�^��hg]b�nm`cg�����nmg]rjf�� ��f Yj[onc^k`cf�Y}ncg�i5^�g~b=nmr�\�r���^k[ �eg�nmW Y_fhrjf��	b�ncY}ncg�r5f�Y(`cp_`m^afh^k��Y([ zh`cr�w ^abcb
2 ��� � � 4$��t�Wh^kf nmWh^ � K � b_Yj`m^ \_r���^a[�^�� �eg�nmW ��g�� ^k`c^kf�nE��g~bqnc`mg]����ncg�r5f�bk��w s � *��jp2[~Y(f��7Y(f��
��Y���bmYjf�� �]� � �vY(f�� ��YjwlWh[~Yjb�� �}���

t�Wh^K�f(+JA�4>��f(+��/u>=rj`u\�g�fhg]\EY([�`c^kz�Yjg�`ug~bUY�`c^kzZY(g]`|z�`mr�w ^�bmbvncW�Y}nU`c^kz�Yjg�`lbvnmWh^ew r5\�zZr5fh^kf�n
nmr�nmW�^=wkrjf���g�nmg]rjf nmWh^�w r5\�zZr5fh^kf�nuW�Yj� �6��bqnU��^ s r5`m^XnmWh^Xs Y(g][ �h`m^�Y(fZ�>g~bv\�r���^a[�^��>�eg�nmW�Y�fhr5f��
Whr5\_r5xj^afh^kr ��b �urjg~bmbmrjf zh`cr�w ^abcb 2 � * � � 4 ���bmb��h\�^EnmWZY}n�� g~b YLw r���f5ncg�f�x�zh`cr2wk^abcb�nmWZY}n
w r �hf�ncb ncWh^ f��h\R�Z^a`�rjsh`m^az�Y(g]`cbr(shY�w r5\�zZr5fh^kf�nvYjf���[�^kn�ncWh^ g]f�nm^kfZb�g�nqp 2 rj`vW�Y ��Y(`l��4Zs �hf�w nmg]rjf
� �Z^�YQs �hf�w nmg]rjf r(s�nmg]\_^�� � s�ncWh^ zh`mr�wk^abcbRWZYjb�g]f���^kz�^kfZ��^kf�n Y(fZ� �urjg~bmbmrjf ��g~bqnc`mg]����nc^a�
g]f�w `c^k\�^kf�nlbk��� g~b�wkY([][]^a�LY!�urjg~bmbmrjf � `mr�w ^�bmb�� � s � g]b�fhr5f�� wkrjf�b�ncYjf�n�nmW�^Rzh`cr�w ^�bmb�g]b�fhr5f��
Whr5\_r5xj^afh^kr ��b�� � s�nmWh^3f��h\R�Z^a`Er(s�`m^az�Y(g]`cb_g~b �urjg~bmbmrjf ��g~bqnc`mg]����nc^a��nmWh^af�� g~bJwkYj[�[]^a� Y
fhr5f���W�rj\�rjx5^kfh^ar���b �urjg~bmbmrjf ��`cr�w ^abcb�� +hr5`J^	�hY(\�zh[]^ab�rjs � * � ���egoncW Y(zhzh[]g~wkY}ncg�r5f�ba�=w s �
*��5p2[]Yjf��CYjf�� ��Y/��bcY(fZ� �]� � � ����YjwlWh[~Yjb�� �}���vYjf�� �=Yj`m[]r}�'Yjf�� * �hf�nm^a` � ,��(�

� \�zZ^a`�s ^�w n�`c^kz�Yjg�`u\�r���^k[~bUY(`c^X\�r���^a[]b|ncW�Y}n ��^�bmwk`mg]��^=wkrj\�zZr5fh^kf�nU��^kW�Y i2g]rj`Ub�r5\�^k�eWh^a`m^
��^ nq�=^k^kf `c^kfh^a�=Yj[ Y(f�� bmg�\�zh[]^ w r5f�nmg]f5�ZY}nmg]rjf��+hrj`�^	�hY(\�zh[]^ab�rjs|g]\�zZ^a`�s ^�w n�`c^kz�Yjg�`e\�r���^a[]ba�
bm^k^ ��W�Yj\ Y(fZ�! Y(fhx � �(��� � �=`cr}�efCY(fZ� � `mr�bmwlW�Yjf � ��� � �=W�Y}nmncYjwlWZY(` �q^k^�Y(f�� {�Yjfhg]bmW#� � � �


���� � ��� �	� ��� � �
t�Wh^Eb�nmr�wlW�Yjb�nmg~w_w rj\�z�rjfh^af�ncb�g]fLncWh^JY(g]`cwk`cY(s n�^afhxjg]fh^EY(`c^�w rjfZb�g~��^k`c^a�L�h`cr�'j^afL�eWh^af�nmWh^ap
s Y(g][ ncrJw rj\�zh[]pJ�eg�nmW�Y�bm^ n�rjs �hncfh^abcbe` �h[]^aba��^�� x���[]g�\�g�n�r(sUYEw `lYjw 'E[]^kf�x(nmWZbe����n�Yj[]bmr�[�g]\�gonlb
r(su�hY(\EYjxj^�\EYj��^��2pCwkrj`c`mr�b�g]rjfJr5`ef��h\ ��^k`�rjs|z�g�^�w ^ab����h`mf�n�Y ��Y p��
�Dw r5\�zZr5fh^kf�n�wkYjfC��^
w r5f�bmg]��^a`m^�� �h`cr�'j^af��eWh^afQY(f2p r(s nmWhr�b�^_`���[�^�b�Yj`m^Ri�g]rj[~Y}nc^a���>t�W�g]b�\�^aY(fZb�ncW�Y}n�nmW�^_bcY(\�^
nqp2zZ^�r(s�w r5\�zZr5fh^kf�ncb wkY(fJs Y(g][�g]f ��g���^a`m^af5nX�=Y p�b��|tvr>\EY/'5^�Y(fErj�Zb�^a`mi}Y}ncg�r5f�r(s nmW�^�b�ncY}nc^�r(s
nmW�^�w r5\�zZr5fh^kf�nXg~b nmr r5��bm^k`cij^�nmW�^�zh`crjz�^k`mnmg]^ab�nmW�Y(nX\EY/'5^�ncWh^�wkrj\�zZr5fh^kf�nXs Y(g][Zr5` z�r5bcb�g]�h[]p
bmrj\�^ ncWhg�f�x�nmW�Y(n�g~b�`c^k[~Y}nm^��TnmrEncWhr5bm^>zh`crjz�^k`mnmg]^ab��% Wh^kf�nmWh^Rzh`mr5zZ^a`�ncg�^�b�Y(`c^�rj�Zb�^a`mi5^a� Y(f
^ab�nmg]\EY}nc^Jr(sencWh^Cb��h`ci�g]i}Y([�rjsenmWh^Tw r5\_z�rjf�^kf�nRwkYjf ��^ rj�hncY(g]fh^�� ��p ��bmg�f�xQY3\�r���^k[XnmWZY}n
zh`c^a��g~w nlb W�r}� nmWh^�zh`crjz�^k`mnqpRg~b�wlW�Y(fhx5g�f�x>r}ij^a`�nmg]\�^�� � n�g]bXz�r5bcb�g]�h[]^�nmr���g]i2g]��^�b���wlWJ\�r���^k[~b
g]f5ncr�nq�XrEwk[]Y5bmbm^aba�h^k\�zhg]`cg]waY([Y(fZ� \_^�wlW�Y(f�g]b�nmg~w�\_r���^a[]b��=��\�zhg�`cg~wkY([�\_r���^a[]b�Y(g]\�nmr \_r���^a[
nmW�^ zhWh^afhrj\�^af�Ye�eg�nmWhr ��n	��bmg]fhx�zhW2p�b�g~wkYj[j\�r���^k[~bv�eWhg�[]^ \�^�wlW�Y(fhg~b�nmg~wU\�r2�h^k[~bvYjg�\ nmr�\_r���^a[
nmW�^�z�W�p�bmg]wab=�Z^aWhg�fZ� ncWh^�zhWh^afhrj\�^kfZY'� ��[][\�r���^k[~b�Y(`c^�Yjzhzh`cr��2g]\EY}ncg�r5f�bk�2Y(fZ�JncWhg]beYjzhzh[]g�^�b
nmr�\�^awlWZY(fhg~bqncg]w�\�r���^k[~beYjb��=^k[][�Y5b=nmr�^k\�zhg]`mg~wkYj[ \�r2�h^k[~b��

� fJz�YjzZ^a`eV YjfJ^k\�zhg]`mg~wkYj[�\�r���^k[�g~bXwkrjf�b�nm` ��w nc^a���ut�Wh^�`m^�Yjbmrjf�s rj`=wlWhr2r5bmg�f�x Y(fE^a\_z�g�`m�
g~wkY([ \�r���^a[ g�f�b�nm^�Yj�Tr(suY_\_^�wlW�Y(f�g]b�nmg~w�\_r���^a[g~b=nmW�Y(nenmWh^�^af�i2g]`mr5fh\�^kf�n�g]b�ncrEw rj\�zh[]g~wkY}nc^a�

�



nmr�\�r���^k[(�

!�� �5�:� � �H� � 6 �:�;
�&�� 5�8 0C& :
��\�zhg]`mg~wkYj[ \�r���^k[~b_Y(`c^E��Yjbm^a� r5f*rj��bm^k`ci}Y}nmg]rjfZb��1 Wh^af pjr � rjfh^ ��b�^�b>^a\_z�g�`cg]waY([X\_r���^a[
rjf�^>�Z^a[�g]^ki5^ab�nmW�Y(n�ncWh^ s �hn��h`c^ �eg][�[|��^kW�Y i5^>nmW�^RbcY(\�^>��Y pTY5b�ncWh^ z�Y5bqn&��t�Wh^_bqnc`m^afhx(ncW�r(s
^k\�zhg]`cg]waY([�\_r���^a[]b|g~bvnmW�Y(nvncWh^kp>waY(f>\�r���^k[hYjf���\EY/'5^ zh`c^a�hg]w nmg]rjf�b|g]fRY(fR^kf2i2g�`crjf�\_^af�n�nmWZY}n
g~beW�Y(`l�CnmrJ\�r���^a[��bmg�f�x '�f�r}�efTz�W�p�bmg]wab�� ��Wh^afhrj\�^af�Y�g�f3`c^aYj[�g�nqpCYj`m^�rjs nm^af�bqncr2wlWZYjb�nmg~w�g�f
f�Y(n��h`c^XYjf��>�eg�nmW_Y(f ^a\�zhg�`cg~wkY([�\�r���^k[2g�nug~bvzZr�bmbmg���[�^Xnmr�wkY(ncwlW�ncWhg]bu`lY(fZ��rj\�fh^�bmb�g�f_Y�bmg�\�zh[]^
��Y pE��p g�f�nm`cr�����wkg�fhxEb�nmr�wlW�Y5bqncg]w�i}Y(`cg]Yj�h[�^�b��u��\�zhg]`cg]waY([ \�r���^k[~beY(`c^�^abcb�^af5ncg]Yj[�nmr+��bm^��eWh^kf
nmW�^�z�Wh^kfhr5\�^kf�YRnmWZY}ne�X^���Y(f�n�nmr�\�r���^k[Yj`m^�b�rEwkrj\�zh[]g]waY}nm^��JncW�Y}n '2fhr}�efTzhW2p�b�g~wkYj[�[~Y ��b
wkYjfhfhrjn=\�r���^k[ ncWh^k\ rj`=nmW�^�\�r���^a[�g]fhx�xj^kncbXnmrEw r5\�zh[�g~wkY(nm^����Ut�Wh^���r}�ef�bmg]��^�rjsv^k\�zhg]`cg]waY([
\�r���^k[~b�g~bencW�Y}n�bmg]f�w ^�ncWh^kp ��rJf�r(n�waY(`c^>Y(��r���n�ncWh^ z�W�p�bmg]wabk��nmWh^apTwaY(f�bm^k[~��rj\ �Z^R\�r}ij^a�
nmr bmg�\�g][]Yj`�z�`mr5�h[�^a\Eb�� ��fhrjnmWh^a`>��r}�ef�bmg]��^_g~b�ncW�Y}n�ncWh^kpLYj`m^_��Y5b�^���rjf�rj�Zb�^a`mi}Y}ncg�r5f�b�Y(f��
wkYjfRW�^kf�wk^efhr(n���^ ��bm^a�_g�fJYjfR^�Y(`c[�p zhW�Yjbm^��eWh^k`c^efhr�r5��b�^a`mi}Y(nmg]rjf�buY(`c^eY i}Y(g][]Yj�h[�^5�}^	�hY(\�zh[]^
nmW�^���^�b�g]xjfJz�W�Yjbm^�rjs�Y w r5\�zZr5fh^kf�n�� � n�g]b=Y([~bmr �hY(f�xj^k`cr��ZbUnmrR^	�2nm`lY(z�rj[~Y}nc^enmW�^�\�r���^k[~b=Y(f��
��bm^�nmWh^a\�g]f Yj`m^�Yjb=�eWh^a`m^�nmW�^kpJW�Y i5^�fhr(ne��^k^kf3b��hzhz�rj`mnm^��C�2pJr5��bm^k`ci Y(nmg]rjf�b��

!�� �5� � 5 0C� � 
 � �#:��-�:� � 5�8;0C& :
{3^�wlW�Y(fhg~b�nmg~wX\�r���^a[]bUYj`m^ ��bm^a�_�eWh^afRncWh^ezhWh^afhrj\�^af�Y�nmW�Y(n��X^eY}nmnm^a\_zhn�nmr�\�r���^k[�Yj`m^��=^k[][
'2fhr}�ef�|r(s nc^kf*g]f7Y \�rj`c^Jxj^afh^k`lY([Uz�^k`lb�z�^aw nmg]ij^EncW�Y(f ncWh^CwaYjbm^E�X^CY(`c^�nm`cp�g]fhx3ncr�\�r���^k[(�
{3^�wlW�Y(fhg~b�nmg~w>\�r���^k[~b�W�Y ij^ nmWh^EY5��i}Y(f�ncYjxj^�ncW�Y}n�nmW�^kpLwaY(fL��^_\_r}i5^a��nmrTr(nmW�^k`�zh`crj�h[]^k\Eb
bmg�f�wk^ ncWh^kp nc^kf��7nmr ��^ ��Yjbm^a�*r5f�z�W�p�bmg]waY([=zh`crjz�^k`mnmg]^ab_g�fZbqnc^aYj�7r(s�r5��bm^k`ci Y(nmg]rjf�b�� t�Wh^ap
wkYjfLY([~bmrJ�Z^ ��bm^a�Lg�f�YJij^a`mp ^�Y(`c[�pTzh[~Y(fhfhg]fhxTzhW�Y5b�^Rr(sXY zh`mr����Zw n��eW�^kfLf�rCr5��b�^a`mi}Y(nmg]rjf�b
Y(`c^>\EYj�h^���{3^awlWZY(fhg~bqncg]w \�r2�h^k[~b�`c^�.5�hg]`c^ '2fhr}�e[�^���xj^RY(��r���n�nmWh^_^kf2i2g]`mr5fh\�^kf�n���r��hfZ�hY(`cp
w r5f���g�nmg]rjf�b��


�� 
 � � ����� ��� � � �������
	 ����	 � ��� � �� � � ������� ������� �����	� ������� ������������� ��� � �
+hr5`�YEb�z�^awkg���w>w r5\_z�rjf�^kf�na��b�ncY(nm^>�hY(ncY�x5g�i5^abew r5f�bmg]��^a`cYj�h[]pJ\�rj`c^�g�f�s r5`m\EY(nmg]rjf Y(��r���nencWh^
nmg]\�^��eW�^kfCnmWh^�w r5\�zZr5fh^kf�n�g]b=xjr5g�f�x>nmrRs Y(g][ nmWZY(f '2fhr}�e[]^a�hxj^�Yj�Zr ��neb)�h`ci2g�i}Yj[ ��Y}ncY_Y([]rjf�^��
 �^Tg][][ ��b�nm`lY}nc^ Whr}� nmW�^3\_r���^a[eg�f z�YjzZ^a`CV waY(f �Z^ ��bm^a�7nmr g]\_z�`mr}i5^ ncWh^3zh`c^aw g~bmg�r5f7r(s
nmW�^ g]fhz���nJ��g~bqnc`mg]����ncg�r5f r(s�nmWh^Trjz�ncg�\�g*�aY(nmg]rjf \�r���^k[=g]f7z�YjzZ^a` y � ��bcb)�h\�^T�X^TY(`c^Jg]f�Y
bmgon ��Y}ncg�r5fQ�eWh^a`m^��=^E�=Yjf�n�ncr ^ab�nmg]\�Y(nm^�ncg�\�^�nmr s Yjg�[ �h`c^_s rj`>Y3w r5\�zZr5fh^kf�n��  �^E��Y(f�n�nmr
zh`c^a��g~w n��eWh^kfLnmWh^_w `lYjw ' rjsUnmWh^�w r5\�zZr5fh^kf�n�`c^aY5wlWh^ab�YE[�^afhx(ncW�r(s -5�E\�\ ���=n�nmWhg~b�wk`cY5w '
[]^kfhxjnmW ncWh^ w rj\�z�rjfh^af�n_g~b�w rjfZb�g~��^k`c^a� nmr��Z^ bmr��hYj\EY(xj^�� nmWZY}nEgon�W�Y5b ncrQ��^ `m^azh[~Yjw ^����
 �^_��Y(f�n�nmr \EY/'5^Rzh`c^a�hg]w nmg]rjf�b�Y}n>��g�� ^k`c^kf�n�nmg]\_^�b�Y(f��Q�eg�nmW*��g���^a`m^af5n>Yj\_r �hf�n�rjs=b�ncY(nm^
�hY(ncYTY(f��Q�X^���Y(f�n�nmr3w r5\�z�Y(`c^ ncWh^Ezh`c^a��g~w ncg�r5f�b��=^Rx5^ n>�2p ��bmg�f�xTb��h`ci�g]i}Y([��hY(ncY Y([]rjf�^��
��bcb��h\�^�ncW�Y}n�YR[~Y(`cxj^�Yj\_r �hf�ner(sUb)�h`ci2g�i}Yj[�hY}nlYEY(f��TY�[]Yj`mx5^�Y(\�r��hf�ner(sUb�ncY}nc^>�hY}nlY_W�Y ij^
[]^a� ��b nmrQ�Z^a[�g]^ki5^JncW�Y}n_nmWh^T��^kfZb�g�nqp�s �hf�w ncg�r5f s r5` ncWh^Cb��h`ci�g]i}Y([ s rj`_fh^k��wkrj\�zZr5fh^kf�nlb g~b
nmW�^�r5fh^���^abcw `cg���^a�Cg]f�+|g]x��h`c^��'� +hrj`�fh^a� wkrj\�zZr5fh^kf�nlb ncWh^���^kfZb�g�nqpJg~b=nmWh^�bcY(\�^�s r5`��ZrjnmW
�hY(ncY�bm^ nlb��  Q^Tfhr}� �hz �hY(nm^CnmWhg~bR�hg]b�nm`cg�����nmg]rjf��egoncW nmW�^Cfh^a� g�fhs rj`c\�Y(nmg]rjf �=^ x5^ n&� � f
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−3 new components

FH

+|g]x��h`c^�� �:YK)($��"$�J3%&����������P�WV!,�����2,��<�e�3�#�/H%&"-,R�3��"��0,19 *A�#��	Q����,3�'��(1M

nmW�^ ��`lbqn waYjbm^j�ncWh^Cb��h`ci2g�i}Y([���Y}ncYLwkYjbm^j�v�X^Er5fh[]p '2fhr}��gosencWh^ w r5\�zZr5fh^kf�n>g~b b�nmg][�[=Y([]g�i5^��
 �^L�eg][�[�nmW���b �hz �hY}nc^�ncWh^��hg]b�nm`cg�����nmg]rjf"�eg�nmW'nmW�Y(nCg]f�s rj`c\EY}ncg�r5f�� � f'nmWh^�b�^�w rjfZ�"wkY5b�^
�=^Rr5��b�^a`mi5^ ncWh^Jw `lYjw '3[]^kf�x(nmW�r(sXnmWh^Jwkrj\�z�rjfh^af5n>Yjf��L�=^��eg�[]["��bm^_nmW�Y(n�g�f�s r5`m\EY(nmg]rjfQnmr
�hz �hY}nc^3nmW�^Q��g~bqnc`mg]����ncg�r5f���t�Wh^Qrj��bm^k`ci}Y}ncg�r5f�bEr(s�ncWh^Qwk`cY5w '�Y(`c^j��� E #�� E #���� #�����#
	�	���\_\Y}n_nmg]\�^� � E?E #�� E"E #�� E?E #
� E?E # � E?E?E �+$* `c^abmz�^aw ncg�i5^k[]p�� +h`crj\ ncWh^3w `lYjw ' rj��bm^k`ci}Y}ncg�r5f�b �=^
�hf��h^k`lbqnlY(f��TncW�Y}n�nmWh^_w `lYjw ' x5`mr}��ncW�b�z�^k^��3g~b���^�w `c^aYjbmg]fhxE�egoncW3nmg]\�^_Yjf��TnmWZY}n�ncWh^Rwk`cY5w '
z�Y5bmbm^a�RnmW�^�[�^afhx(ncWEr(s -j�j\�\���^ nq�=^k^af �j�j��Yjf�� �a�5�j� +$*��5*�^kfZw ^�ncWhg~b bmzZ^�w g��Zw�w r5\�zZr5fh^kf�n
bmWhr��h[~�C�Z^>wkrjf�bmg]�h^k`c^a�J��`mr 'j^kf bmrj\�^k�eWh^a`m^���^ nq�=^k^kf �j�5��Y(f��Q�a�5�j��+$*��

+|g�x �h`m^ -�g][�[ ��b�nm`lY}nc^ab|nmW�^���g~bqnc`mg]����ncg�r5f_rjsZ`c^k\EY(g]fhg]fhx�[�g�s ^��eWh^af_nmWh^eg]f�s rj`c\EY}ncg�r5f '2fhr}�ef
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��g~bmwk`m^knmg*�aY(nmg]rjf*r(sencWh^ �Z`cb�n_b�nmr�wlW�Y5bqncg]wCw rj\�z�rjfh^af�n ����nEY([~b�r�nmWh^ bqncr�wlW�Yjb�nmg~wJw r5\�zZr5fh^kf�n
nmWZY}n�`c^kzh[~Yjwk^ab|nmW�^ ��`lbqn Yjf��Eb�r�r5f�� � f_zZY(z�^k` y rjfh[]pR��g~bcw `c^ nmg*�aY(nmg]rjf_r(s nmW�^ ��`lbqn b�nmr�wlW�Y5bqncg]w
w r5\�zZr5fh^kf�nJ��YjbJwkrjf�bmg]�h^k`c^a��� t�Wh^�`c^kz�[]Y5w g]fhx bqncr�wlW�Yjb�nmg~w3w r5\_z�rjf�^kf�n ��YjbE\�r���^k[]^a�'Yjb
��^knm^k`c\�g�f�g]b�nmg~w��egoncW � H � � � � ��Y(f��
� H � � �

+hr5` s �h`mnmW�^k` ��g]bcw �Zbmbmg�r5f"r(s b�nmr�wlW�Y5bqncg]wLrjz�ncg�\�g*�aY(nmg]rjf"�eg�nmW?bmwk^kf�Yj`mg]r5ba�eb�^a^ ��Y([][�Y(f��
 Y([][]Y5w ^�������� �
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{3r���^a[�g]fhx r}i5^k`�nmg]\�^R�eWh^a`m^���^�w g~b�g]rjf�b�W�Y i5^>nmrT��^_\EY5��^Rr5fQbm^ki5^k`lY([�r�wawkYjbmg]rjf�b�\�Y�'j^�b�g�n
f�Y(n��h`lY([�nmr_g]f5nc`mr����Zw ^�bqnlY(x5^ab��;��bmb��h\�^��X^�W�Y ij^�nmr_\EY/'5^���^�w g~b�g]rjfZb ncr��hY pEnmWZY}neg�f'���h^kfZw ^
nmW�^R��^�w g~b�g]rjf�benmrj\�r5`m`cr}�'ncW�Y}n�Y"� ^aw n�nmWh^ s ��n���`m^��) �^RwkYjf nmWh^af�g]f5nc`mr����Zw ^RYJ\1�h[�nmg�� b�ncYjxj^
\�r���^k[��eg�nmW_nmW�`m^a^�bqnlY(xj^�b �nmr��hY p�� E �}ncrj\�rj`c`mr}� � � Y(f��Rs ��n �h`c^�� ���Fl^kn ; � ��^kf�r(nm^er �h`w r�bqn�s �hfZw nmg]rjf ncr��hY p Y(fZ�C[]^ n ; H�� � � ��^kfhrjnm^�nmW�^ w r�bqn�s �hf�w nmg]rjf ncrj\�rj`c`mr}���2�eWhg~wlW ��^kz�^kf���brjf 
 � ��ncWh^R��^�w g~b�g]rjf ncr��hY p���t�W�^Rw r�bqn�s �hf�w nmg]rjf�g]f�ncWh^>s ��n �h`c^ ; � � � ��� � c ��^kz�^kf���b�r5f3�ZrjnmWnmW�^���^awkg]bmg]rjf�b �X^e\EY/'5^enmr��hY p_Y(f��Enmrj\�r5`m`cr}� � � f�nmW�g]b=wkY5b�^�ncWh^�ncWh`m^a^ �	bqnlY(x5^ezh`mr5�h[]^k\�waY(f
��^��e`mg�n�nc^kf��
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�eWh^a`m^ 
 H # 
 �?# 
���Y(`c^�i}Y(`cg]Yj�h[�^�b�Y(f�� � H # � �?# ����Y(`c^�ncWh^kg]`���r5\EY(g]f�b��
t�Wh^Jr5z�nmg]\�g���Y}nmg]rjf \�r���^k[ ��b�^�� g�f*zZY(z�^k` y g]b�s r5`m\ �h[~Y}nm^�� Yjb>YTnq�=r(�	bqnlY(x5^Rzh`crj��[�^a\

�eWhg~wlWEW�Yjb g�f�nc^kxj^a` `c^ab�nm`cg]w nmg]rjf�b rjf�ncWh^ 
Ci Yj`mg~Y(��[�^�b��
�"zh`crj��[�^a\��eg�nmWJg]f�nm^axj^k`X`m^�bqnc`mg~w ncg�r5f�b
g~b�\1��wlW*WZY(`l��^k`�ncrLb�r5[�i5^�nmW�Yjf�nmWh^Czh`mr5�h[]^k\/Yj`mg~bmg�fhx g�s�nmWh^Cg�f�nm^axj^a`�`m^�bqnc`mg~w ncg�r5f�b>Y(`c^E`c^ �
\�r}ij^���� +hrj`�s ��`�ncWh^k` �hg]bcw ��bcbmg�r5fQrjs�b�nmr�wlW�Y5bqncg]w_rjzhnmg]\_g*�aY(nmg]rjf��egoncW bqnlY(x5^aba�b�^a^]��Y([][�Y(f��
 Y([][]Y5w ^�������� �
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� f"ncWh^ Y(g]`cwk`cY(s nCg]f�����b�nm`cp \EY ��g�\�g*�kg]fhx�Y i}Yjg�[~Y(�hg][]gonqp g~bC^�bmbm^kf�ncg]Yj[#� {�Yjg�f�nm^af�Y(fZw ^ bmwlWh^��2�
�h[]^abu\ ��bqnuncWh^k`c^ s r5`m^���^=r5zhz�rj`mn��hfhg~b�nmg~w(�(g]f�w r5`mz�rj`lY}ncg�f�x�zh`c^ki5^kf�nmg]ij^=\EY(g]f�nm^kfZY(f�wk^=Y5w nmg]i2goncg�^�b
�eg�nmWhg]f3nmW�^RbcwlWh^a����[�^��3Yjb��=^k[][vY5bencWh^1�hf�zh[]Yjfhfh^�� rjfh^�b�� �=n�nmWh^_bmYj\_^>nmg]\_^5��nmWh^>\EYjg�f�nm^k�
f�Yjf�w ^ wkrjf�nm`lYjw nmr5`�b�W�r��h[~� ��nmg][]g��a^Xr5zhzZr5`�n �hfhg~bqncg]w�\�Yjg�f�nc^kf�Yjf�w ^Uncr�^af�Y(�h[]^�ncWh^ \�g]fhg]\_g*�aY(nmg]rjf
r(s=nmW�^�nmr(nlY([�^
��zZ^�w nm^��*w r�bqn�nmr3WZY ij^EYTs �hf�w nmg]rjf�Yj[ Y(g]`cwk`cY(s n�^kfhx5g�fh^JYjf��QnmW���b�ncr3zh`cr}i�g~��^
Y}nmnm`lYjw nmg]ij^�b�^a`mi2g~w ^�w rjf�nc`cY5w ncb��

t�Whg~b z�YjzZ^a` zh`cr}i2g]�h^ab YjfErjzhz�rj`mn���fhg]b�nmg~w�\EYjg�f�nm^af�Y(fZw ^�r5z�nmg]\�g���Y}nmg]rjf \_r���^a[Z�eW�g]wlWEW�Y5b
��^k^kf w r5f�b�nm` ��w nc^a��Y(f��Qnm^�bqnc^a�Qnmr5xj^knmWh^a`��eg�nmW �Ur5[�i5r ��^a`mr�VXrj`cz�rj`lY}nmg]rjfQg�f*tv`mr5[�[]W��(n�ncYjf�
�2�=^a��^af��s rj`�nmWh^�\EY(g]f�nm^af�Y(f�wk^ rjsUnmWh^ ��{*� �E^afhxjg]fh^���t�Wh^_\�r���^k[ug]f�w r5`mz�rj`lY}nc^ab�wkrj\�z�r(�
fh^af5nlb��egoncW3��^ nc^k`c\_g]fhg~bqncg]w�Y5b��X^a[�[Y5b��egoncW3bqncr2wlWZYjb�nmg~w�[]g]ij^ab��

t�Wh^e`c^kzh[~Yjwk^k\�^kf�nU\�r2�h^k[hg~b�bmWhr}�ef_nmr�W�Y i5^ s Y i5rj`lY(�h[]^Xz�`mr5zZ^a`�ncg�^�b�=5g�f�z�Yj`�ncg]w(�h[]Yj`a�j�eWh^kf
nmW�^�\EY(g]f�nm^af�Y(f�wk^�r�wkwaYjbmg�r5f�b=Y(`c^ � ��^a�JnmWh^�`c^k\EY(g]fhg]fhx zh`crj��[�^a\ WZYjbXnmWh^�g]f5nc^kx5`cYj[�g�nqp�zh`mr5z��
^k`mnqpj�anmW�^ `c^kzh[~Yjwk^k\�^kf�n�z�rj[]p�nmrjz�^ wkrj`c`m^�b�z�rjf��hg�fhx�ncrenmW�^Xw r5f2ij^	��W��h[][jr(s�s ^�Yjbmg���[�^ bmrj[ ��ncg�r5f�bg~b
s �h[][o�	��g]\�^kf�bmg�r5f�Y([��}Y(f�� Y([][jncWh^Xf�^aw ^�bmbcY(`cp�wkrjf�b�nm`lY(g]f�ncbs rj`|gonlbv��^���fhg�nmg]rjf_Y(`c^Us Yjwk^ n�� g]f�����wkg�fhx7�

��bcb)��\_g]fhx�ncW�Y}nXs Y}ncg�x �h^�w `lYjw 'Rg]b nmW�^ �hf���^a`m[]p2g�f�x�s Y(g][ ��`m^�\�^�wlW�Y(fhg~bm\T�5nmW�^�\�r���^k[�s `mr5\
�UY(z�^k`RV nmW�Y(n wkYj[]w(�h[]Y(nm^�b�nmWh^ �hg]b�nm`cg�����nmg]rjf r(s�`c^k\EY(g]fhg]fhx [�g�s ^ ��bmg�fhx�YjfQ^a\�zhg�`cg~wkY([�wk`cY5w '
xj`cr}��nmWR\�r2�h^k[��jg~buzh`m^�b�^af�nm^a���;+��h`�ncWh^k`c\�rj`c^ ncWh^e^k\�zhg]`cg]waY([hb�n�����pRg�f �UY(z�^k` �7g]b�zh`m^�b�^af�nm^a�
Y(fZ�Eg�fZ��g]waY}nc^abXnmW�Y(n�Y>fhr5f�� b�ncY(nmg]rjf�Yj`mp_`c^kfh^a�=Yj[Zzh`cr�w ^�bmbX�egoncW! �^kg]���h[][��g~bqnc`mg]����nc^a�C[�g]ij^�b g~b
Y_xjr2r�� \�r���^a[ s rj`�nmW�^�`m^�w �h`c`mg]fhx_\EY(g]f5nc^kf�Yjf�w ^�r�wkwaYjbmg�r5f�b��

��bcb)��\_g]fhx nmW�Y(n�s Y(nmg]x��h^_w `lYjw 'Tg]b�nmWh^ �hf���^a`m[]p2g�f�xJs Y(g][ �h`m^R\�^awlW�Yjfhg]bm\ ��Yjf�� �Zb�g]fhxEncWh^
^k\�zhg]`cg]waY([ew `lYjw '*\�r���^k[eg]f �uYjzZ^a`CV g~bEzh`c^abm^kf�nm^���� +��h`mnmWh^a`m\�r5`m^CnmWh^ ^a\_z�g�`cg]waY([�b�n����hp
g]f �UY(z�^k`�� g]b_zh`c^abm^kf�nc^a�7Yjf��*g]f���g~wkY(nm^abRncW�Y}nEYLf�rjf��	bqnlY}ncg�r5f�Y(`cpQ`c^kf�^k��Y([=zh`mr�wk^abcb>�eg�nmW
 �^kg]���h[][���g~bqnc`mg]����nc^a�T[�g]ij^�b�g]beY_x5r�r��C\�r2�h^k[ s r5`�nmWh^�`c^aw(�h`m`cg]fhxR\EYjg�f�nm^af�Y(fZw ^�r�wkwkY5b�g]rjfZb��

d�bmg�f�x�r5fh[]p rjfh^ z�rjg]f�n�rjs�b��hzhz�rj`mn�s rj`�nmW�^ �hg]b�nm`cg�����nmg]rjf p2g�^a[]��bEYQ��^knm^a`m\�g]fhg]b�nmg~w `c^ �
zh[~Yjwk^k\�^kf�n \�r���^k[(=2gon�g~b ^ai Yj[ �ZY}nm^��JY(x�Y(g]f�b�n w [~Yjbcb�g~we\EY(g]f�nm^kfZY(f�wk^�z�rj[]g]wkg�^�b�s `crj\�nmWh^�[]gonc^k`lY}�
n���`m^�ncWh`mr �hxjW b�nmr�wlW�Yjb�nmg~w�bmg�\ �h[]Y(nmg]rjf�b�� t�Wh^>�h^ nm^a`m\�g]fhg~bqncg]w�\�r���^k[vzh`cr}i�g~��^�b�\�Yjg�f�nc^kf�Yjf�w ^
bcwlWh^a����[�^�b�r}ij^a`�Y �Zfhgonc^ ncg�\�^RzZ^a`mg]r�� nmW�Y(n�g]f����Zw ^>s ^a�X^a`�\EYjg�f�nm^af�Y(fZw ^>r�wkwaYjbmg�r5f�b�Y5b��=^k[][
YjbXs ^a�X^a`�w rj\�z�rjfh^af�ncb�`c^kzh[~Yjwk^a�Tw rj\�z�Yj`m^��Encr�nmWh^>wk[]Y5bmbmg]w�z�rj[]g]wkg�^�b��

t�Wh^T^k`c`mr5` \�^aY5b)�h`c^Es `crj\ z�YjzZ^a` y g~b_zh`m^�b�^af�nm^a�7Y(f���YLb�n�����p*�eg�nmW b�^aij^a`cYj[ z�rjg]f5nlb
r(s=b)�hz�zZr5`�n�b�W�r}�eg�fhx nmW�Y(n�^aij^afL\�rj`c^RwaY(fL��^�x5Yjg�fh^��3�2p ��bmg�fhxT\�rj`c^>ncW�Y(f�rjfh^_z�rjg]f5n�r(s
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{3g][�g�ncYj`mp3Yjg�`lw `lY}s n�^afhxjg]fh^�b�waY(f�r���^a`�x5`m^�Y}nm^a`�r5zZ^a`cY(nmg]rjf�Yj[vY i}Y(g][]Yj�hg][�g�nqpTYjf�����^_\_r5`m^R^awkr(�
fhr5\_g~wkYj[�[]p3\EY(g]f�ncY(g]fh^��LncWh`cr��hx5WLncWh^ ��bm^_rjs=��^ nmnm^a`>\�r2�h^k[~b�nmr zh`c^a��g~w n�ncg�\�^�b�nmrTs Y(g][ �h`m^��
tv�Xr�\�r���^k[~bUY(`c^ ��b�^��Rnmr>Y(fZY([]p3�a^e�hY}nlY�x�Y}ncWh^k`c^a� s `mr5\ �Urj[]ijr ��^a`mr VXrj`cz�rj`lY}nmg]rjfRg�fEtv`mr5[�[��
W��(n�ncYjf��  Q^_Y(`c^�g�f�nm^a`m^�bqnc^a�Tg]f3nmWh^>s Y(g][ �h`c^�nmg]\�^R��g~b�nm`cg����hnmg]rjf3r(suncWh^ �ZYj\_^ Whrj[~��^k`�g�f ncWh^
fh^a� ��{*���J^kfhx5g�f�^��� Q^_W�Y ij^ [�g]\�gonc^a� '�f�r}�e[�^���xj^ Yj�Zr ��n�g�n����h^RnmrJncWh^_[�g]\�gonc^a��f��h\R�Z^a`
r(s ��{ ����^kf�xjg]fh^abXw �h`c`m^af�nm[]p g]f b�^a`mi2g~w ^��� �^�W�Y i5^�Y�[]Yj`mx5^��hY}nlY>bm^ nXwkrjf�ncYjg�fhg]fhx�`c^kz�Yjg�`XY(f��
\EY(g]f�nm^kfZY(f�wk^�nmg]\�^abXs rj`=ncWh^�bmYj\_^�nqp2zZ^�r(s|��^ nlY(g][]b=g]fJnmW�^�r5[]�h^k` ��{ �R^kfhx5g�fh^��Ut�Whg]b=z�YjzZ^a`
�eg][�[ fhrjn���g~bcw ��bcb=Whr}� nmrRnm`lY(fZbqs r5`m\ '2fhr}�e[]^a��x5^�r(svnmWh^ ��{ �_^afhxjg]fh^�nmrRnmWh^ ��{*� ��^afhxjg]fh^
����n��eg][][ g�f�b�nm^�Yj�Tzh`c^a��g~w ne`c^kz�Yjg�`er5`�\�Yjg�f�nc^kf�Yjf�w ^�nmg]\�^ab�s r5`�nmWh^ ��{ �_^kfhx5g�fh^��

t�Wh^ �Z`cb�nR\�r���^k[=g~b Y�f�rjf��	bqnlY}ncg�r5f�Y(`cp�`c^kfh^a�=Yj[ zh`cr�w ^abcb 2 ��� � � 4RYjf�� ncWh^Cbm^awkrjf�� g~b
Y�f�rjf�� Whrj\�r5xj^kf�^kr��Zb��urjg~bmbmrjf7zh`mr�wk^abcb 2 � * � � 4 �  Q^ Y(`c^ g]f�nm^k`c^ab�nm^�� g]f�^�bqncg�\EY(nmg]fhx�ncWh^
b��h`mi2g]i}Y([es �hfZw nmg]rjf?Y(f�� ncWh^LWZY �aYj`c� `lY}nc^�� � f ncWh^ ��� � ���X^Q\�Y�'j^LY fhrjf�� z�Yj`cYj\_^knm`cg]w
^ab�nmg]\EY}ncg�r5fTrjsunmWh^_b)�h`ci2g�i}Yj[ s �hf�w nmg]rjf3�eg�nmW3ncWh^>Wh^a[�z�rjsunmWh^:��Yjzh[~Y(f��	{3^kg]^k`e^�bqncg�\EY(nmrj`���w s �
*��jp2[]Yjf��LYjf�� ��Y���bcY(f�� ���}� �(�  Q^+��bm^+'j^a`mfh^a[Ub�\�r2r(ncWhg�f�x��w s � ��[�^ag�f Y(fZ�L{3r2^abcwlW2�Z^a`mx5^k`
�]�a��� �jncr \EY/'5^�Y�i2g~b)��Yj[Zg][][ ��b�nm`lY}ncg�r5fEr(s ncWh^���^af�bmgonqp_s �hf�w nmg]rjf��
 Wh^afEnmW�^���^af�bmgonqpRs �hf�w nmg]rjf
W�Y5bE�Z^a^kf ^�bqncg�\EY}nc^a� �eY*zZY(`lY(\�^ nc`mg~wT\_r���^a[�g~bJwlWhr�b�^af�ncr7��^�bmwk`mg]�Z^ ncWh^3ncg�\�^ab �Z^knq�X^a^kf
`c^kz�Yjg�`lb�� y g�� ^k`c^kf�n ^ab�nmg]\EY}ncg�r5f_\�^knmWhr��hb=Y(`c^���g~bmw(��bmbm^a��� � f�ncWh^ � *)��7�=^ ��bm^enmW�^ ��^a[]bmrjf
��Yj[�^afC^�bqncg�\EY(nmrj`�ncrE^ab�nmg]\EY}nm^�ncWh^>w ��\1�h[~Y}ncg�i5^�WZY �aYj`c� s �hf�w nmg]rjf�Zw s � ��f���^k`lbm^kf ^ n&� Yj[#� �]�2� �
t�Wh^1��* ��?g~b ��bmg]fhxEnmW�^ \�g�f�g�\EY([|`c^kz�Yjg�`�Yjbcb)�h\�z�ncg�r5f� w s ��*��(p2[~Y(f��3Yjf�� ��Y/�ZbmYjf�� �]� � � �
�eWhg][�^=g]f ncWh^ ��� � �LncWh^=nmg]\_^�ncr)�Z`cb�nU`m^az�Y(g]`vg~bug]f���^kz�^kfZ��^kf�nUr(sZnmWh^=nmg]\�^=nmr�b�^�w r5f��>`c^kz�Yjg�`&�

��f3^a`m`crj`�\�^aY5b)�h`c^�g]b���^$�Zfh^a�CnmrJwkrj\�z�Yj`m^�Whr}�?�X^a[�[nmWh^ �hg�� ^k`c^kf�n�\�r���^k[~b�Y(`c^>b��hgonc^a�
nmr_\�r���^k[�w(�h`c`m^af5ne�hY(ncYh��Yjf�� �=^�w r5f�w [ ����^�nmW�Y(nenmWh^ ��� � � zh`cr2wk^abcb=g]b=ncWh^��Z^kn�nm^a`�\�r���^k[(�

t�Wh^ ��� � � zh`cr�w ^�bmbug~b ��^aij^a[�r5zZ^�� ncr�\�r2�h^k[Z�hg�� ^k`c^kf�n '2g]f��hb�rjs�`c^kzZY(g]` bqnlY}ncg�r5f�b��|t�Wh^k`c^
g~bXr5fh^�`m^az�Y(g]`�bqnlY}nmg]rjfTY}n�
��V Y(fZ�Cbm\EY([][�^a`X`c^kz�Yjg�`eb�ncY(nmg]rjf�b�w []r5bm^k`Xnmr_ncWh^�W�Y(fhx�Y(`lb��; g�nmW
�hY(ncYE�=^ bmWhr}�?nmW�Y(n�g�s�^kfhx5g�f�^ab�Yj`m^ `m^az�Y(g]`m^��3Y}n�ncWh^�b�\EY([][]^k`�`c^kzZY(g]`�bqnlY}ncg�r5f�bencWh^ ncg�\�^ nmr
fh^
��n�`m^az�Y(g]`�g~b�x5^kfh^a`cYj[�[]pCbmWhr5`�nc^k`�wkrj\�z�Yj`m^��TnmrJg�s�nmW�^ ^kf�xjg]fh^ab�Y(`c^>`m^az�Y(g]`c^a�3Y}n�nmWh^ �;��V
b�ncY}ncg�r5f�� +|g]f�Y([][�pC�X^�\EY/'5^�nq�Xr_nc^ab�ncb�ncrJb�^a^�gos|nmWh^Rw rj\�z�rjfh^af�ncbeY(`c^�Y(x5g�fhxZ�h����n�f�rJY(xjg]fhx
g~b�zh`m^�b�^af�n�rjnmWh^a`�nmW�Yjf3Y_b��h��b�ncYjf�nmg~Y([��^axj^kf�^k`lY}nmg]rjfTY}s nc^k`�nmW�^ ��`cb�ne`m^az�Y(g]`&�
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� f []Yj�Zr5`cY(nmr5`mp b�n��Z��g�^�bencWh^ b�nm`c^abcbebqnc`cYjg�f3w p�wk[�^�b�Y(f�� rjnmWh^a`�bmg�\�g][]Yj`�z�Y(`lY(\�^knm^k`lbeY(`c^�r(s nc^kf
w r5f�bmg]��^a`m^�� '2fhr}�ef�� � f `m^�Y([=�Xr5`c�*Yjzhzh[]g]waY}ncg�r5f�b>ncWhg~b g~b_fhr(n�Y([]�=Y p�b�ncWh^CwaYjbm^��*��nmg][][=�=^
��Y(f�nXncrEzh`c^a��g~w n�nmW�^�`m^a\�Yjg�f�g�fhx�[]gos ^�rjs|wkrj\�zZr5fh^kf�nlb��

� fTY�waYjbm^�b�n����hpJr(svnmWh^�w `lYjw '�x5`mr}��ncW r(svnmWh^�[]r}�'zh`c^abcb��h`m^�n��h`c�hg]fh^�fhr����k[]^�g]b�b�n�����g]^a���
t�Wh^RWhg]b�nmr5`mg~wkYj[|��Y}ncY �X^RW�Y ij^Rg]b�[]g�\�g�nm^��LY(fZ���=^R��rTfhr(n '2fhr}�$nmWh^_^	�hY5w n�f�Y}n �h`m^Rr(sUncWh^
w `lYjw 'Rxj`cr}��nmW��|t�Wh^�nc^k\�z�^k`lY}n���`m^�wkp�w []^ab�g]fEncWh^�^afhxjg]fh^�`c^ab��h[�nXg]fEnmWh^�fhr����k[]^�^	��z�^k`cg�^af�w g]fhx
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s Y}ncg�x �h^�Y(f�� �h[�nmg]\�Y(nm^a[�p wk`cY5w '2g�fhx7��� fhr����k[]^Xg~bUw r5f�bmg]��^a`m^��>�h`cr�'5^kf>�eW�^kfRnmWh^�[~Y(`cxj^ab�n|wk`cY5w '
g~beY(��r}ij^�Y_wk^k`mncYjg�fT[�^aij^a[��^abcw `cg���^a�Tg]fTYEbm^ nerjs �hncfh^abcb�` �h[�^�b��

� s �=^ '2fhr}� �eW�Y(nC\�g]bcbmg�r5f�bJncWh^�zh[]Yjfh^Lg~bCxjrjg]fhx*ncr�^
��zZ^a`mg]^kf�wk^Lg]f nmW�^Ls ��n �h`c^j���=^
wkYjf ��bm^EnmWhr�b�^C\�g]bcb�g]rjf*z�`mr���[�^�b Yjf��*Y nmW�^k`c\_r���p2f�Yj\�g]w \_r���^a[�ncr�nm`cpQnmrL^�bqncg�\EY(nm^EncWh^
[]r5Yj��b�� � f nmWhg~bJwaYjbm^T�=^�Y(`c^Tfhr(n b��h`c^ Yj�Zr ��nEs ��n �h`m^3\�g~bmbmg]rjf�bEYjf�� �X^3��r*fhrjnJW�Y ij^ Y
w r5\�zh[�^knm^ ��f���^k`lb�ncY(fZ��g�f�x�r(s�nmW�^JnmW�^k`c\_r���p2f�Yj\�g]w ^kf2i2g�`crjfh\�^af5n&�  Wh^kf Y�w `lYjw '�bqnlY(`mncb
xj`cr}�eg]fhx��=^�xj^ n�Yjg�` ��r}� nmW�`mr �hxjWRnmWh^ewk`cY5w '�nmW�Y(nUwkrj\�zh[]g]waY}nc^ab|nmW�^=W�^aY}nUzh`cr �Z[�^�^ki5^kf_\�rj`c^��
{3r5`m^ar}ij^k`�� ncWh^=zh`mr5zZ^a`�nqp�r(s�nmWh^=\EY}nm^a`mg~Y([2wlW�Yjfhxj^�b nmW�`mr �hxjW>r���g~�hY}ncg�r5f�g�f nmWh^�w `lYjw '�s �h`mnmWh^a`
w r5\�zh[�g~wkY(nmg]fhx�nmW�^ zhW2p�b�g~wkb��Z^aWhg]f���ncWh^Xwk`cY5w '�xj`cr}��nmW�� ��ij^af>�egoncWhr��hn�nmW�^X��g��Jw �h[�nmg]^ab|Y(��r}ij^
w `lYjw 'Ex5`mr}��ncWCg~b�b�nmr�wlW�Y5bqncg]w�g]f3f�Y}n �h`c^j��w�� s ��g]` '�[]^k`e^kn�Y([(� � -5����� �Xr5[�rjnmg]f�� ��� ��� Yjfhx � -(��� � � s
�=^>�=Yjf�n�nmrJz�`m^���g]w n�ncWh^Rwk`cY5w ' xj`cr}��nmW3Yjf��3w r5f5nc`mr5[�hfZw ^k`mncYjg�f�ncg�^�b��=^>fh^k^���YJb�nmr�wlW�Y5bqncg]w
\�r���^k[(�

����bm^k`ci Y(nmg]rjf�b�rjs nmW�^Efhr����k[]^�wk`cY5w '�b�bmWhr}� ncW�Y}n�ncWh^Jw `lYjw '3x5`mr}��ncWL`lY}nc^��h^aw `c^aY5b�^�b�Yjb
nmW�^�wk`cY5w '�[�^afhx(ncW g]f�w `c^aY5b�^�b�� y � �-�h��Yj`cwkg]Y ^ n�Y([(� �������bqn ����p �h^aw `c^aY5b�g]fhx_w `lYjw '�xj`cr}��nmWCg�f
Y(f Y(g]`lw `lY}s n�fhr5bm^�[]Yjf���g]fhx�xj^aYj`e��`cYjxR��`cY5w ^��hn�ncg�f�xE��p ��b�g]fhxJY_\�^awlW�Yjfhg~bqncg]w�\�r���^k[(�

� f"rj`l��^a`Jnmr�\�r2�h^k[�nmWh^�w `lYjw ' xj`cr}��nmW Y(f��"\�Y�'j^�z�`m^���g]w nmg]rjf�bCr(s�ncWh^��hg]b�nm`cg�����nmg]rjf
r(sXnmWh^ `m^a\�Yjg�f�g�fhxTncg�\�^�nmr s Yjg�[ �h`c^j�|Y fh^k� ^k\�zhg]`mg~wkYj[�w `lYjw '3\�r���^k[ g]b>wkrjf�b�nm` ��w nm^a��� t�Wh^
i}Y(`cg]Y(nmg]rjf�r(s2nmW�^ ��Y5b�g~wUw r5\_z�rjf�^kf�ncb�r(s2nmWh^ \_r���^a[jg~b���^�bmwk`mg]��^a���2p�nq�=r�b�nmr�wlW�Yjb�nmg~wui}Y(`cg]Yj�h[]^ab
��^�bmwk`mg]�hg]fhx*nmW�^Lg]fhgoncg]Y(nmg]rjf'nmg]\_^Qr(s�ncWh^�wk`cY5w '�Yjf�� nmW�^�wk`cY5w '7xj`cr}��nmW `lY}nc^�� � zh`cr �Z[�^
[]g '5^k[]g�Whr2r��TY(zhzh`cr5Y5wlWJg~b ��bm^a� nmrE��^ nc^k`c\�g�fh^���r(ncWTnmWh^>��g~b�nm`cg����hnmg]rjfTr(s|nmWh^�ncg�\�^��eWh^af ncWh^
w `lYjw 'C`m^�YjwlWh^�b�Y wk^k`mncYjg�f�bmg��a^RYjf�� nmW�^_��g~b�nm`cg����hnmg]rjf�rjsUnmWh^_w `lYjw ' b�g*�k^ Y(n�YCw ^k`mncYjg�f ncg�\�^��
�e^a[]Y(nm^a� �=rj` ' ��b�g]fhxLYLzh`cr ��[]^J[]g '5^k[]g�Whr2r�� Yjzhzh`cr5YjwlW W�Y5b Yj[]bmr���^k^kf ��b�^��*g]f�lr5`��af Y(f��l ��f��hb�nm`c�j\ � ����� �
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��g]`lw `lY}s n�^kfhx5g�fh^�b�wkY(fT��^�\�r5`m^�^awkrjfhr5\_g~wkYj[�[]p�\EY(g]f5nlY(g]fh^a�TY(fZ�J`c^abmr��h`lw ^�bXwaY(fT�Z^�bcY ij^a�Jgos
nmW�^�\EY(g]f5nc^kf�Yjf�w ^ez�`mr�w ^�bmb�g]b rjz�ncg�\EY([(� � nXwkYjfE�Z^�Y�W�Y(`l����^awkg]bmg]rjf�nmrR��^awkg]��^��eW�Y}nXwkrj\�z�r(�
fh^af5nlb�g]fJY(fE^afhxjg]fh^encr>`m^azh[~Yjw ^e�eW�^kfEncWh^�^kf�xjg]fh^�g~b���^kg]fhx>\EY(g]f�ncY(g]fh^������2^ki5^k`lY([hr5z�nmg]\�g���Y}�
nmg]rjf \_r���^a[]bvW�Y i5^��Z^a^kf_��^ki5^k[]rjz�^a��ncr���^�Y([��egoncW>nmW�g]bvzh`crj�h[]^k\ ��� z�bqnc^kg]fRYjf��  g][]Yj\_r}��b�'2p
�]� -��UY(f�� y g~w '2\EY(f�^kn�Yj[#���]�k���UW�Y i5^ ��^ki5^k[]rjz�^a�3\�r���^a[]b�s rj`�\�r���^k[]g�f�xCw r5\�zZr5fh^kf�ncb��eg�nmW
zh`c^a��^knm^a`m\�g]fh^a�T��^ nc^k`c\�g�fhg~b�nmg~w�[�g]ij^�b�� ��f���`��aY5bmbmrjf#� ����W�Y5b���^aij^k[]rjz�^a� Y�\�r���^k[s rj`���^kncYjg�[~b
�eg�nmW7��^knm^a`m\�g]fhg]b�nmg~wJ[]g]ij^abRYjb �X^a[�[�YjbR��^ nlY(g][]b �egoncW�b�nmr�wlW�Yjb�nmg~w�[]g�i5^ab�� ��fhrjnmWh^a`_Yjzhzh`cr5Y5wlW
nmrJnmWh^Rzh`mr5�h[]^k\ g]b�nmr wkrjf�b�nm` ��w n�YJ\EY(g]f�nm^af�Y(f�wk^>z�rj[]g]wkp ncW�Y}n�g]b�fhr(n�Y([]�=Y p�ber5z�nmg]\EY([�����n
Whr5zZ^ks �h[�[]p�x5r�r���� � b)�h`cij^ap3r(s `c^kz�[]Y5w ^k\�^af5n�Y(fZ�L\EY(g]f�nm^af�Y(f�wk^Rz�rj[]g~w ^ab�waY(fQ�Z^_s r���f���g�f
 Y(fhx � -�-�� �

 Q^ ��bm^TnmWh^3\�r���^a[ezh`m^�b�^af�nm^a�7g�f ��fZ��`���Yjbcb�r5f�� � ��Yjf��*s r5`m\ �h[]Y(nm^ g�nEY5b�YLnq�=r(�	b�nm^kz
\�r���^k[(� � f rj`l��^k`�ncr �Zb�^>b�nmr�wlW�Y5bqncg]w�w r5\�zZr5fh^kf�ncb�g]fTnmWh^�r5z�nmg]\�g���Y}ncg�r5f��nmW�^>��^kf�bmg�nqpJs �hf�w �
nmg]rjfZb fh^a^a� ncrL��^Cg]f7YQ��g]bcw `c^ nc^Js r5`m\ Y(fZ� nmWh^a`m^TY(`c^ Y([~bmr�`m^�bqnc`mg~w ncg�r5f�b>r5f �eW�Y(nRz�rjg]f5nlb
r(s�b��hzhz�rj`mncb�Yj`m^TY([][�r}�=^a��� ��f7^k`c`crj` \�^�Yjb��h`m^Tw []r5bm^k[]p `m^a[]Y(nm^a�*nmrQnmWh^ \�r���^k[�g~b s r5`m\ ���
[~Y}nm^����ut�Wh^e^k`c`mr5`u\_^�Yjb��h`c^ . �ZY(f�nmg���^ab|ncWh^�wkr5b�nurjs���b�g]fhx>��g�� ^k`c^kf�n"'2g�f���bUr(s ��g~bmwk`m^knmg*�aY}ncg�r5f�b
Y(fZ� ncWh^ bmg��a^�r(sunmW�^>^k`c`mr5`�g]b�`m^a[]Y(nm^a�Cncr�nmWh^ b��hz��	��g~bqnlY(f�wk^��Z^knq�X^a^kfTnmW�^ ��g~bqnc`mg]����ncg�r5f�Y(f��
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��g~bmwk`m^knmg*�aY(nmg]rjf�� +hr �h`J��g~bmwk`m^knmg*�aY(nmg]rjf \_^knmWhr��hbJ�eg�[][���^3zh`m^�b�^af�nm^a� Y(fZ� Y5�hY(zhnm^a�7nmr�ncWh^
w r5f�b�nm`lY(g]f5nlb��|t�Wh^���`lbqn�\�^ nmW�r2�Cg~b ncWh^��h`cY5w 'j^knX\�^aYjf \�^ ncWhr�� �hw sU�2\�goncW � -h��� �2nmW�^�bm^awkrjf��
\�^ ncWhr��7\�g]fhg�\�g*�k^�b�nmWh^1 Yjbcbm^k`lbqnc^kg]f���g~bqnlY(f�wk^j��w s � � ���hx � � , ��Yjf�� ncWh^ nmW�g�`l�7\�^knmWhr��
'j^a^kz�bXncWh^�\_r5\�^kf�ner(s�ncWh^>��g~bqnc`mg]����ncg�r5f�hw s ��{�g�[][�^a`�Y(f�� �eg~w ^�� �j� � ��t�Wh^�[]Y5bqne\�^ ncWhr�� g~beY
\�^ ncWhr�� ncW�Y}ne\�g]fhg�\�g*�k^�b�nmWh^>b��hz��	��g~bqnlY(f�wk^��

� f rj`l��^k`�ncr 'j^k^az ��r}�ef wkY([~w ��[]Y(nmg]rjf�nmg]\_^�bE�=^3�=Yjf5nJY5b�s ^k� zZr5g�f�nlbEr(s>b��hzhz�rj`mn Yjb
z�r5bcb�g]�h[]^��Qtv^ab�nR` �hf�bR�eg�nmW7Y  Q^ag�����[�[e��g~bqnc`mg]����ncg�r5f7Y(`c^ ��r5fh^JncrQwkrj\�z�Y(`c^EncWh^T�hg�� ^k`c^kf�n
��g~bmwk`m^knmg*�aY(nmg]rjf \�^ nmW�r2��b�Y(fZ�3w rjfZw [ ����^>Whr}�?ncWh^ wlWhr5g]wk^>r(sUf��h\ ��^k`�r(sUz�rjg]f5nlb�rjsUb��hzhz�rj`mn
Y"� ^aw ncb|ncWh^eYjwkw(�h`lYjw p�� � f_nmWh^=nc^ab�nUnmWh^�\�^ ncWhr�� ncW�Y}n�\�g]fhg]\_g*�k^�b|nmWh^  Yjbcbm^k`lbqnc^kg]fRY(fZ�_����z��
��g~bqnlY(f�wk^�z�^k`ms rj`c\_^��E��^ab�n��Ut�Wh^�\�^knmWhr��EncW�Y}n=zh`c^abm^k`cij^a�_ncWh^�\�r5\_^af�ncbXzZ^a`�s r5`m\�^a���=rj`lbm^��
t�Wh^E^a`m`crj`>��^�w `c^aY5b�^�b��eg�nmW ncWh^Jf��h\R�Z^a` r(seb��hzhz�rj`mn>zZr5g�f�ncb�� t�Wh^J\�g�f�g�\ �h\/f��h\R�Z^a`>r(s
z�rjg]f5nlb�r(sUb)��zhzZr5`�n�ncW�Y}n�g~beb)��xjxj^�bqnc^a�Cg]b=ncWh`c^k^��

+|g�f�Yj[�[]p�nmWh^�w r5f�bm^�.5�h^kfZw ^ rjs���bmg�fhx�Y�fZY(`c`mr}� bmwk^kf�Yj`mg]renc`m^a^ g~bv��g~bcw ��bcb�^���� � w r5\�zZr5fh^kf�n
nmWZY}n g~b>^
�2z�rjf�^kf�nmg~Y([][�p���g~bqnc`mg]����nc^a�*g~b bmrj\�^ ncg�\�^�b�`m^azh[~Yjw ^�� Y([�nmWhr �hxjW ncWh^ w r5\�zZr5fh^kf�n g~b
fhrjneYjxjg]fhx��
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� f r5`c�h^k`=nmr_\EY/'j^���^ n�nc^k`ezh`c^a�hg]w nmg]rjf�b�Y(fZ� \�rj`c^�Y5wkw(�h`cY(nm^�\�r2�h^k[~bk�2g]\_z�`mr}i5^k\�^kf�ncb=g]fJncWh^
�hY(ncY_x5Y(nmWh^a`mg]fhx�Y(f��Tbqncrj`cg�f�x_waY(f �Z^�\EY5��^��

� f�ncWh^_w(�h`c`m^af5n��Xr5`�' ��^�bmwk`mg]z�nmg]rjfQY}n �;��V��ZnmWh^�b�ncY}nc^Rrjs�nmW�^_b�nmr�wlW�Y5bqncg]w>wkrj\�z�rjfh^af5nlb
g~b�r5��bm^k`cij^a��gosXnmWh^�^kf�xjg]fh^Rg~b���g~b�\EYjf5nc[�^���g]fLncWh^�`m^az�Y(g]`c��Y p�� *�r}�X^aij^k`���nmWh^�r5��b�^a`mi}Y(nmg]rjf�b
Y(`c^�f�r(nebqncrj`c^a� �hf�[�^�bmbXnmW�^�r5��bm^k`ci Y(nmg]rjf�bXbqnlY}nc^�ncW�Y}n�nmW�^�wkrj\�z�rjfh^af5n=W�Yjb=�h`cr�'5^kf Y��hncfh^abcb
` �h[�^�� t�W�^�bqnlY}nm^3�hY(ncY ��bm^a��g�f ncWhg]b_ncWh^abmg~bE�=Y5b�Y(f ^	�hw ^az�nmg]rjf Y(f�� w r5\�^ab_s `crj\ YQs ^k�
zh`cgo� ^kf�xjg]fh^ab��;�$z�`mg���^afhxjg]fh^�g~beY(f ^kfhx5g�f�^�ncW�Y}n�g~b ��bm^a� nmrJY_x5`m^�Y}n�^	�2nm^af5nencrEwkY}nlwlW3w `cgoncg]waY([
^k`c`crj`lb��Z^ks rj`c^>nmW�^R\EY(g]f1��^a^ n�`m^�YjwlWh^�benmW�^_bcY(\�^ ��bcY(x5^>[]^kij^a[#��VXrjf��hgoncg�r5f�b�rjs�zh`cgo� ^kfhx5g�f�^ab
Y(`c^�bqncrj`c^a�R\_r5`m^ewaY(`c^ s �h[][�p�� � s Y�b�p�b�nm^a\ s rj`�WZY(f���[]g]fhx�Y(f��_bqncrj`cg�f�x�b�ncY(nm^e�hY(ncY�g]f�s rj`c\EY}nmg]rjf
��Yjb�wk`m^�Y}nm^�� gon��Xr �h[~� �Z^RzZr�bmbmg���[�^�ncr \EY/'5^�\�r2�h^k[~b�zh`c^a�hg]w nmg]fhxJ`c^k\EY(g]fhg]fhxJ[]gos ^ s rj`�\�r5`m^
w r5\�zZr5fh^kf�ncb��

����bm^k`ci Y(nmg]rjf�bXr(s�nmWh^�b�ncY}nc^�rjs�ncWh^�w rj\�z�rjfh^af�ncb=Y(`c^�Yj[]bmr>ncr�bmrj\�^�^	�2nm^af5ne\EYj�h^�Y(nXncWh^
\�g�[]g�ncY(`cp�W�Yjfhx5Yj`�� � s�nmW�g]bug]f�s rj`c\EY}ncg�r5f ��Yjbvnmr���^aw r5\�^�Y i}Yjg�[~Y(�h[]^ g�n��=r��h[~��s �h`mnmW�^k`Ug]f�w `c^aY5b�^
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zh`cr�w ^abcbmg�fhx�g]f�����b�nm`cp 2 ^�� x��]�jz�YjzZ^a`�zh[~Y(f�ncb 4uY(f��RncWh^�Y i2g]Y(nmg]rjf_g�fZ����b�nm`cp��
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[~Y}n�nc^k`�waYjbm^�g~b�w r5f�w ^a`mf�^a�J�eg�nmWTncWh^�\EY(g]f5nc^kf�Yjf�w ^�rjsuYjg�`lw `lY}s n�^kfhx5g�f�^ab��
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^kf�xjg]fh^EnmrLs Yjwkg�[]gonlY}nc^EnmWh^3��bm^Jr(sencWh^CYjg�`ms `lY(\�^ Yjb gon_g]b nmW�^ rjz�^k`lY}ncrj` � b>\�Yjg�f7g�f�nm^a`m^�bqn nmr
W�Y i5^�Yjwkwk^abcbUncr rjz�^k`lY}ncg�r5f�Y([�Y(g]`cwk`cY(s ncb����h`mg]fhx nmWh^�\EY(g]f5nc^kf�Yjf�w ^�zZ^a`mg]r����Ut�Whg]bXg~b fhr5`m\EYj[�[]p
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^kf�xjg]fh^�g~b�Y([]�=Y p�bXWhg]xjW��g]`m`c^abmz�^aw ncg�i5^�rjs�Whr}�"g�neg]b�r5��ncYjg�fh^����u��ij^a`mpE\EYjg�f�nm^af�Y(fZw ^�^kij^af�n=g~b
nmW�^k`c^ s rj`c^�Yjbcb�r�wkg]Y(nm^a�C�eg�nmW3Y�[]Yj`mx5^j��\�rj`c^�rj`e[]^abcb%� ��^�� ��w r�bqn�g]f3Yj�h�hgoncg�r5fCncr�nmWh^ i Yj`mg~Y(��[�^
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z�^k`ms rj`c\_^�� ��nmWh^a`m^�g~b�YRf�^k^a�JnmrEw r5f�bmg]��^a`=nmW�Y(n=ncWh^�\EY(g]f5nc^kf�Yjf�w ^�^ki5^kf�n�g]beYjf rjz�zZr5`�n �hfhg�nqp
s rj`uzh`c^ki5^kf�nmg]ij^X\EY(g]f5nc^kf�Yjf�w ^�� Yjf r5zhzZr5`�n �hfhg�nqp�nmW�Y(n�b�Whr �h[~�>��^ �Zb�^�� g]f_Yjf r5z�nmg]\1�h\��=Y p��
� f ^�bmbm^kfZw ^�nmWh^�w r�bqn=s rj`�zh`cr�����w nmg]rjf g]f�nm^a`m` �hz�ncg�r5f \1�Zbqne��^��ZY([~Y(f�wk^a�Ji5^k`lb)�Zb�ncWh^�i Yj`mg~Y(��[�^
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wkY(ncY5bqnc`mr5zhWhg~w�wkrjf�bm^�.5�h^af�w ^�b��et�Wh^a`m^ks rj`c^j��ncWh^RbcY}s ^knqp�� wk`mg�nmg~wkYj[ z�Y(`mncbeWZY ij^ � ��^a��[�g�s ^>[]g�\�g�ncba�
Y(fZ�E\1��b�n��Z^�`c^kzh[~Yjwk^a�E��^ s r5`m^�nmWh^�b�^�Y(`c^�`c^aY5wlWh^a����*�^kf�wk^��=^�wkrjf�bmg]�h^k`XnmWh^�bcY}s ^ nqp��	w `cgoncg]waY([
z�Yj`�nlb�Yjb�W�Y i2g�f�x ��^ nc^k`c\�g�fhg~b�nmg~w []gos ^R[�g]\�gonlb���t�Wh^�b�^R[�g]\�gonlb�Yj`m^ \_^�Yjb��h`c^a� g]f�� wkp�w []^ab���Y(f��
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[]g�i5^ab��vt�Wh^ezh`crj��[�^a\��eg�nmW_nmWh^a\�g~buncW�Y}nUncWh^kg]`�[]g�i5^abUfh^a^a�Rnmr���^e^ab�nmg]\EY}nc^a� �5�eWhg]wlW�\EY/'5^abug�n
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t�Whg~bUg]f�s rj`c\EY}nmg]rjfEwkr��h[~�RnmWh^afE�Z^��hg]bcw `c^ ncg��a^a��Y(f��_��^ ��bm^a��Yjb Y(f�g�f�z���n g]f�nmr�rjzhnmg]\_g*�aY(nmg]rjf
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zh`c^ki5^kf�nmg]ij^e`c^kzh[~Yjwk^k\�^kf�nlb�r(sf�rjf���s Y(g][�^��Ez�Yj`�nlb��eg�nmW b�nmr�wlW�Y5bqncg]we[]g]ij^ab=Y(fZ�Er(s���^knm^a`m\�g]fhg]b�nmg~w
z�Yj`�nlb�nmW�Y(n�W�Y i5^�f�r(n�p5^ n�`c^aYjwlW�^a�CnmWh^ag�`�`m^�b�z�^aw nmg]ij^�[]gos ^ [�g]\�gonlb�� ��f3g~bcb)�h^>Y(n�nmW�g]b�zZr5g�f�n�g~b
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�2nm^kf�n���^kz�^kfZ��^kf�n�rjf
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 Wh^afRncWh^e\EY(g]f�nm^kfZY(f�wk^=wkrjf�nm`lYjw nuWZYjbu��^k^kfEbmg�x5fh^a��}nmWh^ez�`mr��hnus rj`unmW�^�b)�hz�zh[�g]^k`Ur5�2i�g]r��Zb�[]p
g~be��g�`c^aw nm[]pJ`c^k[~Y}nm^��JncrEWhr}�'�=^k[][ nmW�^�\�Yjg�f�nc^kf�Yjf�w ^�g~bewkY(`c`cg�^��Jr��hn��
 Wh^af�nmWh^Uncg�\�^XzZ^a`mg]r���s rj`�Ye\EYjg�f�nm^af�Y(fZw ^�w r5f�nm`lYjw n` �hf�br���n�g�nvg~b nqp2zhg~wkYj[�[]p�Y5��i}Y(f�ncYjxj^ar���b
s rj`|ncWh^��Xr5`�'�bmWhrjz�ncW�Y}nUncWh^�`m^a\EY(g]fhg�f�x�[]g�i5^ab|r(sZnmWh^�z�Yj`�nlbur(sZnmWh^�^kf�xjg]fh^eY(`c^=bm\EY([][ 2 Y}nU[]^aYjb�n
g�suY�bm^�.5�h^k[wkrjf�nm`lYjw n=WZYjb�fhrjn��Z^a^kf3b�g]xjf�^a��4$�XVXrjf�nm`lYjw ncb=Whr}�=^kij^a`Xrjs nm^af �h^abcw `cg���^�Whr}� ncWh^
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`c^kx���[]Y(nm^a���	*�r}��nmW�^�i}Y([ �h^er(s ncWhg]bXbqnlY}n ��b bmWhr���[]����^�w r5\�z���nm^���\1��b�n�ncWh^k`c^ s r5`m^e��^�b�ncY}nc^a�
�eg�nmWhg]f�nmWh^�w rjf�nc`cY5w na��b�r�ncW�Y}nXgonXwaY(f���^�ncY�'j^af_g]f�nmr>wkrjf�bmg]�h^k`lY}nmg]rjf_�eWh^af�nmWh^�\�Yjg�f�nc^kf�Yjf�w ^
g~b�zh[]Yjfhfh^����
� f*ncWhg]bEYj`�ncg]wk[�^C�X^T��^ki5^k[]rjz \EYjg�f�nm^af�Y(fZw ^ r5z�nmg]\�g���Y}ncg�r5f \�r2�h^k[~b ncrQ\�g]fhg]\_g*�k^CnmW�^ ncr(ncYj[
^	��z�^aw nm^a�Ewkr5b�n�nmrRW�Y ij^�Y>s �hf�w nmg]rjf�Yj[ZY(g]`lw `lY}s n�^kf�xjg]fh^ 2 w rjfZb�g~bqncg�f�x>r(s z�Yj`�nlb��eg�nmW ��^knm^a`m\�g]f��
g~bqncg]w�[�g�s ^�[]g�\�g�ncbeY(fZ� b�nmr�wlW�Yjb�nmg~w�[�g]ij^�b 4=���h`cg]fhx_Y���fhg�nm^�ncg�\�^�z�^k`cg�r�� 2 b)�ZwlWTY5b ncWh^�w r5f5nc`cY5w n
z�^k`cg�r��*r5`>nmW�^ ^	��z�^aw nm^a�7[�g�s ^Cbmz�Yjf r(sencWh^C^afhxjg]fh^ 4 �Qt�W�^ r��hnmz���n_s `crj\ nmWh^�b�^C\�r2�h^k[~b g~b
`c^kzh[~Yjwk^k\�^kf�n�bcwlWh^a����[�^�b�s rj`�^aYjwlW \EY(g]f�nm^af�Y(f�wk^>r�wkwaYjbmg�r5f��=t�W�^>rjz�ncg�\�g*�aY(nmg]rjf3\�r���^k[~b�Yj`m^
Whr}�=^ki5^k`=zh`mg]\EY(`cg�[]pJg]f�nm^kfZ��^a�CnmrE��^ ��bm^a�CnmrJ�h^ nm^a`m\�g]fh^>Y_zh`c^k[]g�\�g]f�Y(`cpJ�=rj` 'Jbmwkrjz�^��eWh^kf
nmW�^�Yjg�`lw `lY}s ne^afhxjg]fh^�g]b=nlY/'5^kfCnmr�nmW�^>b�^a`mi2g~w ^��Xr5`�'�bmWhrjz��
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��V 2 �Ur5[�i5r���^a`mr VXr5`mr5zZr5`cY(nmg]rjf� t�`crj[][]W��}nmncY(f��5�2�=^a��^af�4v\�Yjf���s Yjw n��h`c^eY(f��R\EY(g]f5nlY(g]f>ncWh^
��{*� �T^kfhx5g�f�^j�|�eWhg]wlW*g~b�ncWh^J^kf�xjg]fh^Jr(s�ncWh^J\�g�[]g�ncY(`cpQYjg�`lw `lY}s n��3��� -5����`mg]z�^kf�����`cg�z�^kf
g~be\EY(g]fh[�p ��bm^a� �2pJncWh^R�2�=^a��g~bmW ��g�`-+hrj`lw ^ 2����)+ 4 �Z�eWhr�b�^���^a^ n�^af�w r5\�z�Yjbcb�^�beY(��r���n��j�j�
��{*� �*^afhxjg]fh^ab�� t�Wh^Q�hg]bcw ��bcbmg�r5f"�Z^a[�r}� g]bC\EY(g]fh[�p `c^ab�nm`cg~w nm^�� nmr�nmW�^ ��{ ��� Yjf�� ncWh^
`c^k[~Y}nmg]rjfZb�Whg]zL��^ nq�=^k^af �
��V Yjf�� ���)+ �eW�^k`c^E�'�)+'Yjf�� �;��V �qrjg]f5nc[�pQbqnc`mg]ij^�b�s r5`�Yjb�[]r}�
nmrjncYj[ ��g�x5W�n�W�r��h`�wkr5b�neY5b�zZr�bmbmg]�h[�^��
t�Wh^ ��{*� �J^afhxjg]fh^�w rjfZb�g~bqnlb�rjs=bm^ki5^k`lY([|\_r�����[�^�bk� ^�YjwlWQwkrj\�zh`cg]bmg]fhxCbm^ki5^k`lY([vwkrj\�z�rjfh^af5nlb
2 ncWh^E\�r����h[~Y(`�w r5f�w ^az�n�g]b���`mg]^$��p��hg]bcw ��bcbm^a�Qg�f �]�k��� 4 �Jt�Wh^�\�r����h[]^aba�ncW�Y}n�^aY5wlW�wkrjf�ncYjg�f
YEf��h\R�Z^a`�r(s�wkrj\�zZr5fh^kf�nlb�rj`�z�Y(`mncba�ZwaY(f�g]f���g]i2g]����Y([][�pT��^ `c^k\�r}ij^�� 2 Y(f���`m^azh[]Y5w ^���4 ��Y(f��
bmWhg�z�zZ^��Tnmr Yjf��Ts `mr5\�ncWh^>�=rj` '�b�Whr5z��  Wh^kf�YJwkrj\�z�rjfh^af5n�g]b�nmrJ��^>`c^kzh[~Yjwk^a�CnmWh^_w r5`m`c^ �

,



bmzZr5f���g]fhx�\_r�����[�^�g~bk��g�su`m^&. ��g�`c^a� �hbm^kf�n�nmr�ncWh^>bm^k`ci�g~w ^��=rj` '2bmWhr5z��
�2r5\_^�rjsvncWh^�z�Yj`�nlbeg�fTncWh^ ��{*� �R^kfhx5g�fh^>Yj`m^�[]gos ^ [�g]\�gonc^a����t�Wh^�[]gos ^>[]g]\_g�ncb�r(s|nmWh^�b�^>zZY(`mncb
Y(`c^J\�^aY5b)��`m^�� g�f7nmWh^Cf5��\ ��^k`_r(s �kw p�w []^ab��RnmWh^ap*\EY pQ��^ �Zb�^���� +�rj`_Y�xjg]ij^af z�Yj`�nRnmWhg~b
f��h\ ��^k`���^azZ^af��hb_rjf7nmWh^T[�r�Yj�*z�`mr���[�^T���h`cg�f�xLncWh^ �Zb�^Tr(s�ncWh^T^kfhx5g�fh^ �hz�nmr�ncW�Y}n_nmg]\�^
z�rjg]f5n��|bmr��eWh^af nmWh^ ^kfhx5g�fh^ g]bR��`mg]ij^af W�Y(`l��nmWh^ f5��\ ��^k` rjs�w p�w []^ab>Y5wkw(�h\1�h[~Y}nc^ab�s Y5bqnc^k`&�
t�Wh^C[�g�s ^ []g�\�g�ncb�Y(`c^ waY([~w �h[~Y}nc^a�*b���wlW*nmWZY}n ncWh^Tzh`mr5��Y(��g�[]gonqpQnmWZY}n_YLz�Y(`mn>s Yjg�[~b ��^ s r5`m^Cgonlb
^ab�nmg]\EY}nc^a�C[�g�s ^�[�g]\�gon�g~ber}i5^k`�g]b�[]r}�=^k`=nmW�Yjf rjfh^�z�^k`e\�g�[][]^��

���� � � � � ��� � � � ��� � �
	 ��� ��� �  � ��� � ��� �

� fErj`l��^a`unmr>`c^k\�r}ij^eY�bmzZ^�w g��Zwez�Yj`�nUs `crj\ Y�\�r����h[]^�gon=g]b�\_r�bqnXr(s nm^afEfh^awk^abcbmYj`mp>nmr>`c^k\�r}ij^
r(ncWh^k`�zZY(`mncb>Y5b��X^a[�[(� +|g]x��h`c^ �Eg�[][ �Zbqnc`cY(nm^ab�nmWh^ b�nm` ��w n��h`c^�r(s=nmWh^ �h^ nm^a`m\�g]fhg~bqncg]w�z�Yj`�nlb�r(s
nmW�^���{ ���E^afhxjg]fh^�� ��s nc^kf�ncWh^k`c^�Y(`c^Rbm^kij^a`cYj[��Y p2b�nmrC`m^�YjwlWLYCb�z�^awkg���w z�Yj`�n&���ewaw r5`c��g]fhx
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+|g�x �h`c^_� � 243#5$687:9�;=<$6?>:5$@�7:5A@$B$@DC:EF6,E=;HG)CIG?JKEL9�@NM�@?EO@D5QPR;SC�;0BTE=;L<K7U6?5VELBWG?JKEL9�@YX[Z]\V^_@DC�3+;SC�@�`
a 6�<b9dc�G8e_5A@b7:5A@$B$@DC:ELBK6fPgG�M%h�>i@)j%@A6�<b9_C:G�M�@ 7U6�5TE�j�6�CkMR@A6�<b9g6?5T<l6[7mG?BQB�;Oc?>H@n7U6,E=9dEoGf5A@A6�<b9
E=9:@K7p6?5VEqEOG#rn6?5TM#BWrn9�;=<b9sE=9:@f6?5T<l;tBu7mG);0C�EL;SC,3�`

nmr�+|g�x �h`m^C�>ncWh^k`c^_Yj`m^ nq�Xr zZr�bmbmg���[�^_�=Y p�b�nmr `c^k\�r}i5^>z�Y(`mn �Jg]f�nmW�^ s YjfL\�r����h[]^�� +|g�`lbqn��
rjf�^�W�Y5b=nmr_`m^a\�r}ij^�z�Y(`mncb��j���h��Y(f��3- 2 g]f ncWhg]b�r5`c�h^k` 4 ��nmWh^af ^kg�nmWh^a`ez�Y(`mn ,Rr5`=zZY(`mn����hY(f��
��f�Yj[�[]pJz�Yj`�n ���

�� 
 v ��  ��� ��� ��� �����  ����� �	������� � � � � � � ��� � ���

t�Wh^�\EY(g]f�nm^af�Y(f�wk^�r(sUY(g]`cwk`cY(s ne^kfhx5g�fh^�beg~be^kg�nmWh^a`�zh[~Y(fhf�^a� rj` ��f���z�[]Yjfhfh^a� 2 rjf�w r5f���g�nmg]rjf�4$�
� fJ^�YjwlWJ^afhxjg]fh^�nmWh^a`m^�Y(`c^�bm^kf�bmrj`lb Y(n���g�� ^k`c^kf�n=[]r�wkY(nmg]rjf�b nmW�Y(n�wkrjf�nmg]f��hr��Zb�[]pR\�^�Yjb��h`m^5�js r5`
^	�hYj\_z�[�^5��z�`m^�bmb��h`c^j��nm^a\_z�^k`lY}n �h`c^j� nmW�^_f��h\R�Z^a`�r(s g]xjfhg�nmg]rjfZbk�Yjf��3ncWh^Rf��h\R�Z^a`�r(s=wkp�w []^ab

�



Yjwaw �h\ �h[~Y}nm^���s rj` ^�YjwlW z�Yj`�n��e�eWhg~wlW'Y(`c^�Y([~b�r 'j^kzhn rjf `c^awkrj`l���Dt�Whg~b �hY(ncY*g~b �Zb�^�� nmr
^ab�ncYj�h[]g]bmWR�eW�^kfErjfEwkrjf���g�nmg]rjf�\EY(g]f�nm^af�Y(f�wk^efh^k^��Rnmr>��^ezZ^a`�s r5`m\�^�� �j���hnXY([~b�r�b��hzhzh[]g]^abuncWh^
��Y5b�g~bXs rj`�nmW�^�[�g�s ^ ��bcY(xj^�waY([~w �h[~Y}ncg�r5f�b��
� fh^a^a�Ts r5`�\EY(g]f5nc^kf�Yjf�w ^ 2 rj`�`m^azh[]Y5w ^a\_^af�n 4�Y(z�zZ^�Y(`lbe�eWh^kf�Y�zZY(`mn�`m^�YjwlWh^�begonlb�[]gos ^ [�g]\�gon��
s Y(g][~b�r5`�g�s�ncWh^�^kfhx5g�fh^_\�rjfhg�nmr5`mg]fhxTb�p�b�nm^k\ g]f���g~wkY(nm^�b�ncW�Y}n�nmW�^_^afhxjg]fh^_��r2^ab�fhr(n�z�^k`ms rj`c\
Yjb��=^k[][uY5b�g�n>b�W�r��h[~���>d�f�zh[]Yjfhfh^���\EY(g]f�nm^kfZY(f�wk^_Yj[]bmr r�wkw(�h`lb�����^ ncr �hf�^	��zZ^�w nc^a�Q^kij^af�ncb
Yjb�Yjwaw g~��^kf�nlb �"b�r5\�^ nmg]\�^ab��hg]`c��b�Yj`m^_b)�Zw 'j^a�Lg�f�ncr ncWh^_n��h`c�hg]fh^EY(f���nmWh`cr��hx5W�ncWh^�^kfhx5g�fh^5�
wkY���bmg�fhx*W�^aY i2p7�hYj\�Yjxj^�b � rj`�ncWh^3s Y(g][ �h`m^Lr(s>Y z�Y(`mn �eg�nmW"b�nmr�wlW�Y5bqncg]w []gos ^��  Wh^kf"nmWhg~b
W�YjzhzZ^af�bJ���-+Dzh[~Yjwk^abEY�\EY(g]f5nc^kf�Yjf�w ^ r5`c��^a`JY}n��
��V-� t�Wh^ ^kfhx5g�f�^3rj`�\�r2���h[�^52 b 4_nmWZY}n
fh^a^a�hb=ncr_��^>bm^k`ci�g~w ^�� g~b=nmW�^kf3b�^af�nenmr_nmWh^>bm^k`ci2g]wk^��Xr5`�'�bmWhrjz��
 Wh^af Y_\�r����h[]^>Y(`c`mg]ij^�bXY(nenmWh^>bm^k`ci2g]wk^��=rj` '�b�W�rjzCY(n�;��V nmWh^�z�`m^a[�g]\�g�f�Yj`mpE�=rj` 'Jbcw rjz�^
g~b>��^ nc^k`c\�g�fh^���� � f�b�z�^aw nmg]rjf����bmg�f�xLYj��i}Yjf�w ^��Lnc^awlWhf�g*.5�h^�bk�ub)�ZwlW Y5b ����^k`>r5z�nmg~wkba�uwkY(f ��^
��bm^a� Y}nencWhg~b�b�ncY(x5^��=t�Wh^�\�r2���h[�^ g]b�ncWh^kf��hg]bcYjbcb�^a\ �h[]^a�Cncr�nmWh^>[]^ki5^k[`c^�.5�hg]`c^a��=hzZY(`mncb�Yj`m^
`c^k\�r}ij^�� ��w []^aYjfh^a��Y(f�� s �h`�ncWh^k`�g]f�bmzZ^�w nm^���� � ��^�w g~b�g]rjf�r(s�ncWh^���f�Yj[=�=rj` '*bmwkrjz�^ 2 ^�� x��]�
�eWhg~wlWTwkrj\�z�rjfh^af5nlb=nmr�`c^kzh[~Yjwk^�^kncw�4=g]b=ncWh^kf3��^�w g~��^a� �qrjg]f�nm[]p �2pC���-+7Yjf�� �;��V-�
�e^az�Y(g]`=nmg]\_^�bk������ne^abmzZ^�w g~Y([][�p�ncWh^���^k[]g�i5^k`cp�nmg]\�^aba�2s rj`�fh^k� `m^azh[~Yjw ^a\�^kf�n=zZY(`mncba�2Yj`m^�r(s nc^kf
ij^a`mpR[�r5fhx�� �=^awaY/��bm^�r(s ncWhg]ba��w r5\_z�rjf�^kf�ncbXY(`c^er(s nm^afJ`c^kzh[~Yjwk^a���2p_wkrj\�z�rjfh^af5nlbUs `crj\ b�nmr�w '
nmr>bcY ij^=ncg�\�^�� �=r(ncWEfh^k� Yjf�� ��b�^��Ew r5\_z�rjf�^kf�ncb�Yj`m^ '5^kz�nXg�fJb�nmr�w ' �j�eWh^a`m^�ncWh^ ��bm^a��zZY(`mncb
xj^afh^k`lY([][]pEW�Y ij^�Y�b�Whr5`�nc^k`�`c^k\EY(g]fhg]fhx�[�g�s ^>b�zZY(f��
 Wh^afLncWh^R^afhxjg]fh^�g~b�nlY/'5^kf�ncr ncWh^��Xr5`�'�bmWhrjzLg�f�rj`l��^k`�nmrT`c^kzh[~Yjwk^_Yjf�p z�Yj`�n�nmW�^k`c^_g~b�Y(f
rjz�zZr5`�n �hfhg�nqp nmrT`m^azh[]Y5w ^�Y([~b�rTz�Yj`�nlb��eg�nmW b�nmr�wlW�Yjb�nmg~wR[�g]ij^�b�ncW�Y}n�W�Y i5^ fhrjn�pj^ n�s Y(g][]^a��Y(f��
��^knm^k`c\�g�f�g]b�nmg~w�z�Y(`mncb|ncW�Y}n�WZY ij^�fhr(n�p5^ n�`c^aY5wlWh^a� nmWh^ag�` ^ab�nmg]\�Y(nm^��R[]g�s ^�[�g]\�gonlb��Ut�Whg~bUg~bUr(s nc^kf
��^afhr(nc^a��r5zhzZr5`�n �hfhg~bqncg]wX\EY(g]f�nm^kfZY(f�wk^�2 �]�j�2� 4|Y(fZ��g]b|\EY(g]fh[]p�\�r(nmg]i}Y}nc^a�>�2p�nmW�^ � ��^�� w r�bqn �
g]f���^kz�^kfZ��^kf�n�rjsu�eW�g]wlW3z�Yj`�nlb�nmWZY}n�Yj`m^�`c^kz�[]Y5w ^a� � Y5bmbmr�w g~Y}nm^��J�eg�nmW3nlY/'2g]fhx�nmWh^ ^kfhx5g�fh^>nmr
nmW�^��=rj` '�b�W�rjz��
 Wh^af�nmWh^�^kfhx5g�fh^�g]bXY}n�ncWh^��=rj` '�b�Whr5z ncWh^�zZY(`mncbU�eg�nmW b�nmr�wlW�Y5bqncg]w�[]g]ij^abXY(`c^eg�fZb�z�^aw nm^a� Y(f��
nmW�^kg]``m^�b�z�^aw nmg]ij^�wkrjf���g�nmg]rjfZbY(`c^u^ab�nmg]\�Y(nm^���� ��Yjbm^a��r5f�ncWhg~b^ab�nmg]\EY}ncg�r5f�Yjf���Whg~bqncrj`cg]waY([(�hY(ncY
nmW�^kg]`s Y(g][ �h`m^X��g]b�nm`cg]����nmg]rjfZb�wkYjf��Z^=w r5\_z���nm^�� ��bmg�fhx�\_^knmWhr��hb|��^�bmwk`mg]�Z^���g�f_�2^aw nmg]rjf����|t�Wh^
rjzhnmg]\_g*�aY(nmg]rjfR\_r���^a[�w r5\�z���nm^�bu�eW�Y}nuncr�`c^kz�[]Y5w ^eY}nunmW�^�b�z�^awkg��Zw=\EY(g]f�nm^af�Y(f�wk^�r2wawkY5b�g]rjfRg�f
rj`l��^a`Xncr�\_g]fhg]\�g��a^�nmWh^�ncr(ncYj[^	��z�^aw nm^a�T\EY(g]f�nm^af�Y(f�wk^�wkr5b�n��egoncWhg]fCncWh^�zh[~Y(fhf�g�fhx�Whr5`mg*�kr5f�
xjg]ij^af�g�f�z���ncb�s `crj\?nmWh^Xs Y(g][ �h`m^X��g]b�nm`cg]����nmg]rjfZbvYjf���nmW�^X`c^k\EY(g]fhg]fhx�[]g�i5^ab�r(s�nmW�^=��^knm^a`m\�g]fhg]b�nmg~w
z�Yj`�nlbk��Yjb��=^k[][�Y5b�\�Y(nm^a`mg~Y([ w r�bqnlb�r(s|fh^k�?z�Y(`mncba���=rj` '5�	w r�bqnXnmrE`c^kzh[~Yjwk^�zZY(`mncba��^ ncwk^ nc^k`lY'�
�=n�^ki5^k`cpE\EY(g]f5nc^kf�Yjf�w ^�^aij^af5n�Y�fh^a� r5z�nmg]\�g���Y}ncg�r5fCrjsvncWh^>\EY(g]f�nm^kfZY(f�wk^�bcwlWh^����h[]^�g~bez�^k`m�
s rj`c\�^a��� � Y5wlW7ncg�\�^�Y�z�Yj`�nE�eg�nmW Y bqncr2wlWZYjb�nmg~wC[]g�s ^3g]b�g]f�bmzZ^�w nm^�� \�rj`c^Cg]f�s rj`c\EY}ncg�r5f�g~b
Y([~bmr `c^aw ^ag�i5^a�JYj�Zr ��n�gonlb=wkrjf��hgoncg�r5f�=�gonlbXs Y(g][ �h`c^���g]b�nm`cg]����nmg]rjf wkYjfEnmW�^kfT�Z^ �hz �hY}nc^a� ���eW�g]wlW
`c^ab��h[onlb�g�f YEbm\�Yj[�[]^k`�i}Y(`cg~Y(f�wk^��

�



tvr b��h\�\EY(`cg��a^j� ncWh^Erjzhnmg]\_g*�aY(nmg]rjf�\�r2�h^k[ ��^�bmwk`mg]��^a�Qg�f�nmW�g]b�zZY(z�^k`>Y(g]\Eb�Y}n>\�g]fhg�\�g*�kg]fhx
nmW�^3nmrjncY([�^	��z�^aw nc^a� wkr5b�n ���h`cg�fhx�Y xjg]ij^kf ncg�\�^Lz�^k`cg]r2���$t�W�^L��^ki5^k[]rjz�^a� rjzhnmg]\_g*�aY(nmg]rjf
\�r���^k[ug~b��h^abmg�x5fh^a� ncrTwkrjf�bmg~��^k`�nmWh^�w r�bqn�s rj`�g]f5nc^k`c`���z�nm^���zh`cr�����w ncg�r5f��eWhg][�^�\�g]fhg�\�g*�kg]fhx
nmW�^ w r�bqn rjs�\EY(g]f5nc^kf�Yjf�w ^�� � f*zh`lYjw ncg]wk^J\�^aYjfhg�f�x3nmW�Y(n ncWh^ \�r���^k[X�eg�[][�bqnc`mg]ij^�ncrQw `c^aY(nm^
YQ\�Yjg�f�nc^kf�Yjf�w ^ zh[~Y(f �egoncW Y5b�g�fhs `m^&. ��^kf�nE\�Yjg�f�nc^kf�Yjf�w ^Tr�wkw ��`m`c^kf�wk^ab�Yjb_z�r5bcb�g]�h[]^ �eWhg�[]^
\EY(g]f�ncY(g]fhg]fhx�YEb�r �hf�� ��b�^�rjs|`c^kzh[~Yjwk^k\�^kf�n�z�Y(`mncba��fh^a�?Y5b��X^a[�[Y5b ��b�^�� zZY(`mncb��

��	� v ��� ��� � � ���

 Wh^af�nmWh^Uncg�\�^XzZ^a`mg]r���s rj`�Ye\EYjg�f�nm^af�Y(fZw ^�w r5f�nm`lYjw n` �hf�br���n�g�nvg~b nqp2zhg~wkYj[�[]p�Y5��i}Y(f�ncYjxj^ar���b
s rj`|ncWh^��Xr5`�'�bmWhrjz�ncW�Y}nUncWh^�`m^a\EY(g]fhg�f�x�[]g�i5^ab|r(sZnmWh^�z�Yj`�nlbur(sZnmWh^�^kf�xjg]fh^eY(`c^=bm\EY([][ 2 Y}nU[]^aYjb�n
g�s Y�bm^�.5�h^k[hwkrjf�nm`lYjw n|WZYjbufhrjn��Z^a^kfEb�g]xjf�^a��4$�|t�Wh^�^�Y(`c[�g]^k`�Y�w �Zbqncrj\�^k`Ubmg�x5f�bUY�fh^k� w r5f5nc`cY5w n
nmW�^J�Z^kn�nc^k`>ncWh^J\EY(g]f�nm^af�Y(f�wk^JYjw nmg]i�g�nmg]^ab wkY(f ��^Jzh[~Y(fhf�^a��� � `c^aYjbmrjfZY(�h[]^�zZr5[�g~w pLs rj`�ncWh^
�=rj` '2bmWhr5z3g]b�nmrTxjg]ij^ nmWh^�w �Zbqncrj\�^k`�bmrj\�^>nqp2z�^RrjsX��g~bmwkr��hf�n�gos�YJfh^a��w r5f�nm`lYjw n�g]b�bmg�x5fh^a�
��^ s rj`c^�nmWh^>w(�h`c`m^af5new r5f�nm`lYjw ne` �hf�b�r ��n��
��f*r5z�nmg]\�g���Y}ncg�r5f�\�r���^a[=Yjg�\Eb>Y(n \�g�fhg]\�g��ag�f�x3nmWh^Jnmr(nlY([X^	��zZ^�w nc^a�*w r�bqn_���h`cg�fhx�Y�xjg]ij^kf
nmg]\�^�zZ^a`mg]r�� �hb�r�g�svncWhg~b�^�.5��Y([~b=nmW�^�wkrjf�nm`lYjw n=z�^k`cg]r2� nmW�^�\_r���^a[ �eg�[][ nc^kf�� nmr�\EY/'5^ �Zb�^�r(s
nmW�^>i}Y([ �h^ab�r(sunmW�^ z�Yj`�nlb�Yjb��X^a[�[|Yjb�zZr�bmbmg���[�^���t�Wh^>`c^�.5�hg]`m^��3bqnlY}n ��b�rjsUnmWh^R^kfhx5g�fh^RY}n�ncWh^
^kfZ� rjsZncWh^�w r5f5nc`cY5w nUz�^k`cg�r��32 �eWhg~wlWE��^kz�^kf���b�rjfRnmW�^e`m^a\�Yjg�f�g�fhx�[]g�i5^aburjsZncWh^ez�Y(`mncb 4|wkYjfR��^
xjg]ij^af g�f ncWh^Rwkrjf�nm`lYjw n�� � n�wkYjf nmWh^af��Z^Rw rjfZb�g~��^k`c^a� Y5b�YEw r5f�b�nm`lY(g]f5n�g]f3ncWh^>rjzhnmg]\_g*�aY(nmg]rjf
\�r���^k[$2 g]fJs Y5w na��ncWhg]b=g~b�Y�nqp2zZ^�r(s�Y i}Yjg�[~Y(�hg][]gonqp�w r5f�bqnc`cYjg�f�n 4 � � nXg~b�Y([~b�r>z�r5bcbmg��h[]^�nmrRY5bmbmg]xjfJY
i}Y([ �h^=nmr�ncWh^e^kfhx5g�f�^ 2 s rj`�nmWh^e�=rj` '�b�Whr5z�4vY}nUnmW�^e^kf���rjs�nmW�^�w r5f5nc`cY5w nuzZ^a`mg]r��RnmW�Y(n ��^kz�^kf���b
rjfCnmW�^�`m^a\�Yjg�f�g�fhx_[]g�i5^ab�r(svnmWh^�zZY(`mncb��$*�r}�"ncWhg]b�i Yj[ ��^�bmW�Yj[�[ ��^>w r5\_z���nm^��C\ ��b�n=ncWh^kf ��^
xjg]ij^af�g�f>nmWh^�w r5f5nc`cY5w n���bmrenmWZY}nugonuwkY(f �Z^ ncY/'5^kf>g]f�nmr�wkrjf�bmg~��^k`lY}ncg�r5f��eWh^kf�ncWh^=\�Yjg�f�nc^kf�Yjf�w ^
g~b�zh[]Yjfhfh^����

���� � ����� �	����� � � � �� � � � �� � ���

t�Wh^�[]gonc^k`lY}n �h`m^ rjf \EY(g]f5nc^kf�Yjf�w ^�z�`mg]f�w g]zh[]^ab�W�Yjbe��^k^af�`c^ki2g�^a�X^���=�bm^k^ � -��VXW�Y(zhnm^k`���� �  �^
zh`cr}i2g]��^�Wh^k`c^�Y �h`mg]^ s|b)�h\�\EY(`cp�r(s�r �h`�Zf���g]fhx5b�� 2 +�rj`=xj^kf�^k`lY([�`c^ki2g]^k��ba��bm^k^ � ����� � �5� � � � �(��� �
� ����� ��������� � , � � �]��� � � � �/-�� � 4
d�fZ��^k`eY(fI6)3,@ 5A@b7:>i6�<A@DPg@DC:Ek7 G?>S;L<��CY_w r5\_z�rjf�^kf�n=g~b=`m^azh[~Yjw ^�� Y(nXs Yjg�[ �h`c^�r5`=Y(neY_bmzZ^�w g���^a�
Y(x5^j�5�eWhg]wlW�^kij^a` r�wkw(�h`lb ��`lbqn&�Ut�Wh^���Y5b�g~w�Yjxj^�`c^kz�[]Y5w ^k\�^af5nXzZr5[�g~w p�g~bX��^�bmwk`mg]��^a��g]f � ���(�+�r��
�]��, � `c^$��fh^�b�ncWh^�Y(xj^�`m^azh[~Yjw ^a\�^kf�nXz�rj[]g]wkp���pEg]f�wkrj`czZr5`cY(nmg]fhx ��g~bmwkr��hf�ncg�fhxZ�jncW�Y}n�g~bk�2ncWh^�[]r5bcb
g]f�w �h`c`c^a� Y}nRY `c^kz�[]Y5w ^k\�^af5n �h^aw `c^aY5b�^�b��egoncW*nmg]\�^��3t�Whg~b>\�r���^k[Xg]b>s �h`mnmWh^a` g]f�i5^ab�nmg]x5Y(nm^a�
�2p ��Y(fLYjf�� �er�b�^afh[ �hf�� � �/����� �eWhrTY([~b�rCzZ^a`�s r5`m\ Y bm^kfZb�g�nmg]i2gonqp3Y(fZY([]p2bmg~bk� Y(f���xjg]ij^ bmrj\�^
f��h\�^k`cg]waY([�^	�hYj\_z�[�^�b�� ��x5^ `m^azh[]Y5w ^a\_^af�n�z�rj[]g~w g]^abEwkYjf Yj[]bmr �Z^3x5r}ij^a`mfh^��*�2p7w r5f���g�nmg]rjf
\�rjfhg�nmr5`mg]fhx���^ki2g~w ^�b�=hbm^k^5��^�� x��]� � �h\EY(`eY(fZ�! �^ab�nm��^k`cx � �j��� �
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d�fZ��^k`=Ygc?>HG,<�� 5A@b7:>i6�<A@DPg@DC:E%7mG)>0;L<��EnmWh^�w r5\_z�rjf�^kf�ncb r(s�Y>bmp�bqnc^k\ Y(`c^�`c^kzh[~Yjwk^a�EY}n s Y(g][ �h`c^
rj`�Y}n)���2^�� nmg]\�^ab � � 
 � � � #���# r r r � � �eWhg~wlWh^ki5^k`�r�waw �h`lb ��`lb�n���t�Wh^R��Yjbmg~w��h[]r2w 'T`c^kzh[~Yjwk^ �
\�^kf�nUzZr5[�g~w p g]bU��^�bmwk`mg]��^a�Rg�f � ���(�ut�Wh^�\EY(g]f_�h`cY �e��Y5w '�r(s�nmWh^��h[]r�w '>`m^azh[~Yjw ^a\�^kf�n|z�rj[]g~w p>g~b
nmWZY}nXz�`cY5w nmg~wkYj[�[]p_fh^k� g�nm^a\�bX\�g�x5W�nX��^�`c^kzh[~Yjwk^a�EY}n=zh[~Y(fhfh^��E`c^kzh[~Yjwk^k\�^kf�n�ncg�\�^ab�� �=^k`cx � ���
zh`c^abm^kf�ncb�YT\�r2�hg���^��L��[�r�w '3`c^kzh[~Yjwk^k\�^kf�n�\_^knmWhr����eWh^a`m^Rs Y(g][�^��Lg�nm^a\Eb�Y(`c^_b�nmg][�[U`c^kz�[]Y5w ^a�
Y}s nc^k`_s Y(g][ �h`m^5�X����nEgonc^k\EbEz�r5bcb�^�bmbmg�f�xLncWh^3Y(xj^���� � E #�� �>r5`_[]^abcbEY}nJY bcwlWh^a����[�^�� �h[]r�w '`c^kzh[~Yjwk^k\�^kf�n�z�rjg]f�n�Yj`m^Rfhr(n�`m^azh[~Yjw ^��3�2p fh^k�Dg�nm^a\Eb���t�Wh^_rj� �q^�w ncg�i5^ g~b�ncr ��fZ����Yjf�� �
b���wlW3nmWZY}n�nmWh^_^	��z�^aw nc^a�Qw r5b�n�z�^k` �hfhg�n�nmg]\_^EYjf��3g�nm^k\ r}i5^k`�Y(f�g]f���fhg�nm^Rnmg]\�^�Whrj`cg��arjf3g~b
\�g�f�g�\�g*�k^a��� ��`lwlWhg��ZY([~�3Y(f�� y ^('�'j^a` � ���v^
�2nm^kfZ� nmWh^ \_r���g���^��3�h[]r2w 'T`c^kzh[~Yjwk^k\�^kf�n�z�rj[]g]wkp
zh`c^abm^kf�nm^�� g]f � � ��g]f�nq�Xr��=Y p�b���t�Wh^ap7w r5f�bmg]��^a` 2 g 4RY ��g~bcw `c^ nm^Cnmg]\�^ s `cYj\�^k�=rj` '��eW�g]wlW
Y([][]r}��b>ncWh^ �Zb�^ r(s�Y(f2p*��g]bcw `c^ nc^C[]g�s ^ �hg]b�nm`cg�����nmg]rjf�=Y(f�� 2 g]g 4R\ �h[oncgo�	w r5\�zZr5fh^kf�nEb�p�b�nm^k\Eb��
t�Wh^ waYjbm^��eWh^kf ncWh^Rbmp�bqnc^k\ w r5f�b�g~b�ncberjsug~��^af5ncg]waY([|w rj\�z�rjfh^af�ncbeg~benc`m^�Y}nm^�� g�f��h^ ncYjg�[�� Y(f��
Y(f ^	�hY(\�zh[]^��eg�nmWTY� �^kg]���h[][�[]g�s ^���g~b�nm`cg����hnmg]rjfJg~b z�`m^�b�^af5nc^a���Ut�Wh^�Y/��ncWhrj`lbXr���nc[�g]fh^�W�r}� nmr
^	�2nc^kf�� nmWh^�\�r���^a[ nmr�\1��[oncgo�	w r5\_z�rjf�^kf�n�b�p�b�nm^a\�b��eg�nmW fhr5fhg~��^kf�nmg~wkYj[w r5\_z�rjf�^kf�ncb��
�2r5\_^knmg]\�^ab�s Y(g][�^�� w r5\�zZr5fh^kf�ncb|wkYjf>��^=��^knm^�w nm^�� Yjf��>`c^kzh[~Yjwk^a��r5fh[�p��2p�g]f�b�z�^aw nmg]rjf��|t�Wh^k`c^
g~b|Y�w r�bqnU`c^k[~Y}nc^a��ncr�ncWh^=nmg]\�^�Y�wkrj\�zZr5fh^kf�nug]buf�r(nUrjz�^k`lY}ncg�i5^���d�f���^k`�YjfN;0C�BO7 @)<TE=;HG)C 7mG)>0;=< �
nmW�^�rj� �q^�w nmg]ij^�g~b�nmr �Zf��TnmWh^�g]f�bmzZ^�w ncg�r5f�bmwlWh^����h[]^�nmW�Y(n�\�g�fhg]\�g��a^ab�ncWh^�^	��z�^aw nm^a�3Y i5^k`lY(x5^
w r�bqn&�
{�Yjg�f�nm^af�Y(fZw ^ z�rj[]g~w g]^ab�b���wlWQY5b�Yjxj^�Y(f��L�h[]r2w '3`c^kz�[]Y5w ^k\�^af5n�Y(`c^_^	�hY(\�zh[]^ab�r(slBA<b9�@)M�h�>H@VM
P 6?;0C:EO@DC�6?Ck<A@[7mG)>0;=<Q;i@AB�� t�W�^abm^_z�rj[]g~w g]^ab�Y(`c^ ^�Yjbmp nmrTg�\�zh[]^k\�^kf�n>bmg�f�wk^ ncWh^kpLW�Y ij^_YCwk[�^�Y(`
b�nm` ��w n �h`m^�� ��^ki5^k`mnmWh^a[�^�bmba�hr(s nc^kfs<AG)CkM!;FE=;HG)C]c#6�B$@VM_P 6?;0C�Eo@DC%6�Ck<$@�wkY(f ��^ ��^ nmnm^k`�Y(f�� \�r5`m^
w r�bqn�^$� ^aw nmg]ij^��Rd�f���^a`�YCwkrjf���g�nmg]rjfQ��Yjbm^a��\�Yjg�f�nc^kf�Yjf�w ^_zZr5[�g~w p�Y nm^�wlWhfhg~wkYj[|b�ncY(nm^_r(s�ncWh^
bmp2b�nm^a\ g~bE\�rjfhg�nmr5`m^��7r5`Eg�f�bmz�^aw nc^a� �eYjf�� �eWh^kf Y b�z�^awkg���wTnmWh`c^abmWhrj[~� i}Y([ �h^ g]bE`c^aY5wlWh^a�
nmW�^_bmp�bqnc^k\ g~b�`c^kzh[~Yjwk^a�3r5`�z�`m^aij^kf�ncg�i5^ \EY(g]f�nm^kfZY(f�wk^ g~b�z�^k`ms rj`c\�^a����t�Wh^_zh`cg�fZw g]zh[�^�b�Y(f��
g]\_z�[�^a\_^af�ncY}ncg�r5f�b�r(sXwkrjf���g�nmg]rjfh����Y5b�^��3zh`c^ki5^kf�nmg]ij^>\EYjg�f�nm^af�Y(fZw ^RYj`m^_��g~bmw(��bmbm^a����p�{LY(fhf
^ n�Yj[#� �]�a�������eWhrJYj[]bmr�w rj\�z�Yj`m^�nmW�^>Y(xj^�`c^kzh[~Yjwk^k\�^kf�n�Y(fZ�Cwkrjf���g�nmg]rjfh����Y5b�^��Jz�rj[]g]wkg�^�b��
�n7,7mG)5VE�h�C�;0BTE=;L< P 6?;0C:EO@$C%6?Ck<A@�`c^ s ^a`cb�nmrCnmWh^�bmgon ��Y}ncg�r5f�g�fQ�eWhg~wlWLzh`c^ki5^kf�nmg]ij^R\�Yjg�f�nc^kf�Yjf�w ^
g~b�wkYj`m`cg�^�� r ��n�Y(n�rjzhz�rj`mn���fhgoncg�^�b�� � f nmW�^>[�g�nm^a`cY(n��h`c^�g�n�g]b�b�r5\�^ nmg]\�^ab�Y5bmb��h\�^a�CncW�Y}n�ncWh^abm^
rjz�zZr5`�n �hfhg�nmg]^ab Yj`mg~bm^eg�f��h^kz�^kf���^af�nm[]p_rjs nmWh^�s Y(g][ �h`c^ezh`cr�w ^abcb�=�bmrj\�^ ncg�\�^�bUnmW�^�rjzhz�rj`mn���fhgoncg�^�b
Y(`c^e�2p_�h^$��fhg�nmg]rjf ^�.5��Y([hnmr>s Yjg�[ �h`c^�^kz�r�wlW�b�rjs g�f��hg�i2g~����Y([�w r5\_z�rjf�^kf�ncb�� � fJnmWh^�[]Y(n�nm^a`XwaYjbm^j�
���h^Tncr�^�w r5fhrj\�g]^ab_r(s�bmwaY([]^ 2 s rj`E^
��Yj\�zh[�^5�� ��^�� wkr5b�ncb�Y}nE^�YjwlW \�Yjg�f�nc^kf�Yjf�w ^Tr�wkwkY5b�g]rjf
g]f���^kz�^kfZ��^kf�n�rjs��eW�Y}n�g]b�`c^kzh[~Yjwk^a��4 ��ncWh^1�hf�zh[�^�YjbcY(f�n�^aij^af5n�r(s YEs Yjg�[]g]fhx w r5\�zZr5fh^kf�n�g~b�Y}n
nmW�^�bcY(\�^�nmg]\�^�wkrjf�bmg~��^k`c^a�CYjb�Y(fCrjzhz�rj`mn��hf�gonqp�s r5`XncWh^�zh`c^ki5^kf�nmg]ij^�\�Yjg�f�nc^kf�Yjf�w ^�r(s�rjnmWh^a`
w r5\�zZr5fh^kf�ncb��Ut�Whg~beb�g�n���Y(nmg]rjf g~b=nqp�z�g]waY([ s rj`�ncWh^�\EY(g]f�nm^kfZY(f�wk^�rjsuYjg�`lw `lY}s n�^kf�xjg]fh^ab��
+|g�fZY([][�p5�|�=^J`c^ s ^a` ncr�zh`c^ki2g�r ��b Yjzhzh[]g]waY}ncg�r5f*�Xr5`�'Qrjf7Yjg�`lw `lY}s n>^afhxjg]fh^J\EY(g]f�nm^af�Y(f�wk^�� 2#�
��^a^kz�^k`Xnm`c^aY}nc\�^kf�n=rjsnmW�^�ncWh^kr5`mpEYjf��EncWh^�Y(zhzh[]g~wkY}ncg�r5f�bXzh`m^�b�^af�nm^a�J�Z^a[�r}�"g]f �]� � ��Y(f�� �������
wkYjfC��^�s r���f��Tg�f#� �h��� � 4
*�r5zhzEY(f��h� ��r���}� ��b�n����hp ncWh^[P 6?;0C:EO@DC�6?Ck<A@qG)JU6?C 6?;05T< 5$6?JoE @DC,3#;0C�@X�2p_��g]i2g]�hg�fhx�ncWh^�zZY(`mncb
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g]f5ncr fhr5f��	bmY(s ^ nqp�� wk`mg�nmg~wkYj[ZYjf�� bcY}s ^knqp5�	w `cg�nmg~wkY([Zz�Y(`mncb��ut�Wh^�f�rjf��	bmY(s ^ nqp��	w `cgoncg]waY([�zZY(`mncb=��rRf�r(n
s Y(g][��U����n_nmWh^ w r�bqn_r(s�[]r5bcb rjs�zZ^a`�s r5`m\EYjf�w ^Cg�f�wk`m^�Yjbm^ab �egoncW�Y(x5^��,� bcY}s ^knqp�� wk`mg�nmg~wkYj[�z�Y(`mn
W�Y5bJY [�g�s ^L��g~b�nm`cg����hnmg]rjf�eY(fZ� �eWh^kf g�nJs Y(g][]b gonT��^ab�nm`cr}p�b_nmWh^��eW�rj[]^�b�p�b�nm^k\ ����n g�n W�Y5b
fhrLY5bmbmr�w g~Y}nc^a�*w r�bqnRs rj`R[�r�bmb r(s�z�^k`ms rj`c\EY(f�wk^��Lt�Wh^TY/��ncWhrj`lb �h`cY � nmW�^Cw r5f�w [ ��bmg�r5f*nmWZY}n
rjzhnmg]\�Yj[�z�rj[]g]wkg�^�b Yj`m^�[]g 'j^k[]pRnmr ��^�^
�2nm`c^k\�^k[]p_�hg �Jw ��[onXnmrRwkrj\�z���nc^�Y(fZ� � bmg]f�w ^�nmWh^ag�` s rj`c\
g~bew rj\�zh[]^	� � ij^a`mpJ��g��Jw �h[�nenmrJwkrj\�\1��fhg]waY}nc^�Yjf�� ��b�^�g]f zh`lYjw ncg]wk^��Ut�Wh^a`m^ks rj`c^j�2Wh^(��`mg~bqncg]wab
Y(`c^Cb��hx5xj^ab�nm^��*s r5`RncWh^3wkY5b�^Tr(s�YQbmp�bqnc^k\ �eg�nmW �k^a`mr�rj`�rjf�^TbcY}s ^knqp5�	w `cg�nmg~wkY([�w r5\�zZr5fh^kf�n
Y(fZ��\1��[oncg�zh[]^Efhr5f�� bcY}s ^knqp�� wk`mg�nmg~wkYj[vw r5\�zZr5fh^kf�ncb��0lr}�=^k`��Zr �hf��hb�r5f�wkr5b�ncb�Y(`c^_wkrj\�z���nc^a�
nmr�^ai Yj[ �ZY}nm^�ncWh^�zZ^a`�s r5`m\EYjf�w ^�r(s|nmWh^�W�^(�h`cg]b�nmg~wkb��
� f �]� ���UnmWh^RP 6?;0C:EO@DC�6?Ck<A@ G?JWE=9:@_<AG)P 7:5A@$BQBDG?5�rjs=Y(f�Y(g]`cwk`cY(s n�^afhxjg]fh^�g]b�wkrjf�bmg]�h^k`c^a��� � n�g~b
Yjbcb��h\�^a� nmW�Y(n�s Y}ncg�x �h^�w `lYjw '�g~bunmW�^ �hf���^a`m[]p2g�f�x�s Y(g][ �h`c^�\�^awlW�Yjfhg]bm\�Yjf��RnmWh^�w `lYjw '�xj`cr}��nmW
g~b>���h^�ncr3nmWh^Ef��h\R�Z^a`>r(s��mb�W�r2w '�b��R\�rjfhg�nmr5`m^�����p�b�^af�bmrj`lb��Jt�Wh^CY i Yjg�[~Y(��[�^�g]f�s rj`c\EY}nmg]rjf
Y(��r��hnXncWh^>w `lYjw '�xj`cr}��nmWCzh`cr2wk^abcb=g]b=ncWh^�w `lYjw 'Eb�g*�k^�r5��b�^a`mi5^a�CY}n=nmWh^�\�r5b�ne`m^�w ^af5n�g]f�b�z�^aw �
nmg]rjf � `c^kzh[~Yjwk^k\�^kf�n|Yjf�� nmWh^ef��h\R�Z^a`Ur(s�bmWhr�w '�b|^	��zZ^a`mg]^kfZw ^a�_bmg�f�wk^ ncWh^kf��
�=nuncWh^e�Z^axjg]fhfhg]fhx
r(sX^aYjwlW ��g]xjW�n�gon>g~b���^awkg]��^�� � ��Yjbm^a�QrjfLnmWh^Er5��b�^a`mi5^a��b�ncY(nm^EY(fZ�3nmW�^Ef5��\ ��^k`�r(s�b�Whr�w '�b
nmrQ�Z^Tg]f�w �h`c`c^a� ����`mg]fhx�ncWh^ ��g�x5W�n � �eWh^ ncWh^k`_rj`Rfhr(n_nmr�bmwlWh^����h[]^CYjf g�fZb�z�^aw nmg]rjf�Y(n ncWh^
^kfZ� r(s�nmWh^Tw �h`c`c^kf�n ��g]xjW�n�� ��s nm^k`_g]f�b�z�^aw nmg]rjf ncWh^Jnc`��h^Cw `lYjw 'Qbmg*�k^J�eg][�[X�Z^�w r5\_^ '2fhr}�ef�
Y(fZ�Lg�n�\1��b�n��Z^J��^�w g~��^a�Q�eWh^knmWh^a`>YC��[]Y5��^�`m^azh[]Y5w ^a\_^af�n�g~b�fh^k^���^a��r5`�f�r(n�� � ��p2f�Yj\_g~w
zh`crjx5`cYj\_\�g]fhx `m^�w �h`lbmg�r5f s rj`>ncWh^Tzh`mr5�h[]^k\ g]b_��^ki5^k[]rjz�^a����t�Wh^CY���nmW�rj`lb>z�rjg]f5n�r��hn nmWZY}n
YJx5^kfh^a`cYj[vz�rj[]g~w p3s `crj\-YCw rj\�zh[]^	�L�hp�fZY(\�g]wRzh`crjx5`cYj\ waY(fQ�Z^���g��Ew(�h[�n�ncr3w rj\�z��hnm^�Y(f��
w r5\�\1�hfhg~wkY(nm^5��Y(f��CncWh^k`c^ s r5`m^�g�n�g]b ��bm^ s �h[ ncr wlW�Yj`cY5w nm^a`mg*�k^�nmW�^>rjz�ncg�\EYj[zZr5[�g~w pTYjbeWZY i�g]fhx
bmrj\�^ '2g]f�� rjsZbmg�\�zh[]^=b�nm` ��w n��h`c^a�>s rj`c\��|t�Whg~b�n �h`cf�b|r���n|nmr���^Xz�r5bcb�g]�h[]^ s r5`|nmWh^�w r5\_z�`m^�bmbmrj`
\EY(g]f�nm^kfZY(f�wk^=z�`mr5�h[�^a\ � 2 VX`cY5w ' xj`cr}��nmW_\�r���^k[][�g]fhx>Yjf���\�rjfhg�nmr5`mg]fhx�g]bXY([~b�r�Y���Y5b�g~bUrjs r �h`
\EY(g]f�nm^kfZY(f�wk^�\�r���^k[(� 4

���� � � �  � ��� � � � � ��� � �

t�Wh^�\EY(g]f z�Y(`mner(s�ncWhg~b�Y(`mnmg~w []^���^aYj[]b��eg�nmWTnmW�^>��^ki5^k[]rjzh\�^kf�n�r(surjz�ncg�\�g*�aY(nmg]rjfT\_r���^a[]b=s r5`
nmW�^ \EY(g]f�nm^kfZY(f�wk^ r(s�\ �h[�nmg�� wkrj\�zZr5fh^kf�n�b�p�b�nm^k\Eb�w r5f�b�g~b�nmg]fhx rjs�z�Y(`mncb��egoncWQ��^knm^a`m\�g]fhg]b�nmg~w
rj`�b�nmr�wlW�Yjb�nmg~wR[�g]ij^�b�� � fQnmW�^_\EYjg�fQz�Y(`mn�r(s�ncWh^�`m^a[]Y(nm^a�L[�g�nm^a`cY(n��h`c^_rjfh^�Yjbcb)��\_^�b�nmW�Y(n�ncWh^
bmp2b�nm^a\EbXwkrjf�bmg]b�n�r(svzZY(`mncbX�egoncWTb�nmr�wlW�Y5bqncg]w�[�g]ij^�b=rjfh[]pj��nmW�^�ncg�\�^�Whr5`mg*�kr5fJg]b�g]f���f�gonc^j�hY(fZ� Y
z�rj[]g]wkpEg]b ��bm^a�Jnmr ��f��TY `c^kzh[~Yjwk^k\�^kf�n�bmwlWh^a\�^�� ��[~b�rZ�2goneg~b=wk[�^�Y(`=s `crj\ nmWh^�[]gonc^k`lY}n �h`m^�nmWZY}n
g�nRg~b>^	�2nc`m^a\_^a[�p W�Yj`c��ncr ��fZ� Y(f*r5z�nmg]\EY([=`m^azh[]Y5w ^a\_^af�nRbmwlW�^a���h[]^J�eWh^af*nmW�^ f��h\ ��^k`_r(s
z�Yj`�nlbeg]b�[~Y(`cxj^j�ZY(f��3W�^kf�wk^ ��g���^a`m^af5n�`m^azh[~Yjw ^a\�^kf�n�z�rj[]g]wkg�^�b�Y(`c^>��^aij^k[]rjz�^a��������wlW3z�rj[]g]wkg�^�b
`c^a����wk^ ncWh^Ew r5\_z�[�^
�2g�nqp3r(sXnmWh^�zh`crj��[�^a\�ba� ����n�ncWh^Eb�r5[ �hnmg]rjf�b�s r���f��QYj`m^_\�r5b�n�r(s nm^afQf�r(n
rjzhnmg]\�Yj[#� +��h`mnmW�^k`�� nmWh^�[]gonc^k`lY}n���`m^_zZr5g�f�nlb�r���n�nmW�Y(n�nmWh^EwkY5b�^_r(s�Y �Zfhgonc^_nmg]\_^EW�rj`cg��arjf�g~b
^ki5^kfTW�Y(`l��^a`XncW�Y(fTncWh^�g�f'��fhg�nm^�nmg]\�^�Whrj`cg*�krjfTwkY5b�^��
� f"r �h`TYjg�`lw `lY}s nTY(zhzh[]g~wkY}ncg�r5f nmW�^Lncg�\�^�Whrj`cg��arjf g~b �Zfhgonc^�Yjf�� ncWh^�f5��\ ��^k`Tr(s>z�Yj`�nlb g~b
[~Y(`cxj^j��bmr*gos>Y([][�rjs�ncWh^k\ �=^k`c^�bqncr2wlWZYjb�nmg~w gon �=r���[]� ��^�fh^�w ^abcbcY(`cp*nmr ��bm^�`c^kzh[~Yjwk^k\�^kf�n

���



z�rj[]g]wkg�^�b�� *�r}�=^ki5^k`��UY(��r���n �/,��-rjs�nmW�^Twkrj\�zZr5fh^kf�nlbRwkrjf�bmg]�h^k`c^a�*g]f�Yjf�Y(g]`lw `lY}s n ^afhxjg]fh^
Y(`c^���^ nc^k`c\�g�fhg~b�nmg~w(�ZbmrEr���`�zh`crj�h[]^k\ g]be\�r5`m^>b�nm` ��w n �h`c^a�CnmW�Yjf nmWh^>wkrj\�zh[]^ nc^k[]pTb�nmr�wlW�Y5bqncg]w
bmp2b�nm^a\Ebew rjfZb�g~��^k`c^a� g�fTncWh^�[�g�nm^a`cY(n��h`c^��
t�Wh^�wkrjf�nm`cg]����nmg]rjf r(s nmWhg~b=z�Y(z�^k`Xg]b nmW�`m^a^ ��s rj[~���;+|g]`cb�na���=^�zh`cr}i2g]��^�Y�[�g]fh^�Y(` g]f�nm^axj^k`Xrjzhz�rj`m�
n���fhg]b�nmg~wE\EY(g]f�nm^af�Y(f�wk^E\�r2�h^k[Xs rj` Yjg�`lw `lY}s n>^afhxjg]fh^J\�r����h[]^aba�v�ZYjbm^a� rjf�ncWh^ `c^kzh[~Yjwk^k\�^kf�n
\�r���^k[�z�`m^�b�^af5nc^a��g]f ����-��(=u�=^E^ab�ncYj�h[�g~bmW�g�ncbRYj��i}Yjf5nlY(x5^ab�r}ij^a`�b�g]\�zh[�^a`>z�rj[]g]wkg�^�b�s `mr5\-ncWh^
[]gonc^k`lY}n���`m^>Yjf���w ��`m`c^kf�n�zh`lYjw nmg~w ^ Y(n �
��V"g]f�zh`cr}i2g]�hg�fhxEx5r2r2�3bcwlWh^����h[]^ab����2^awkrjf�� ���=^>^ab��
ncYj�h[]g]bmW3Y}n�nc`cY5w ncg�i5^�\EY(nmWh^a\�Y(nmg~wkYj[ zh`mr5zZ^a`�ncg�^�b�s rj`eg�ncb�^ �Jw g]^kf�n�bmrj[ ��nmg]rjf�=�nmWhg~beg~be^abmz�^aw g~Y([][]p
g]\_z�rj`mncYjf�n���^awaY/��bm^Eg]f YTs �hn��h`c^J��^ki5^k[]rjzh\�^af5n���\EY(g]f�nm^af�Y(f�wk^EbmwlWh^����h[]^ab>Yj`m^_ncr3�Z^Er5z�nmg��
\�g��a^a�_s r5`�^kf�nmg]`c^�^kfhx5g�f�^ ��^k^kncba�5�eW�^k`c^kg]f�nmWh^�\�r���^a[Z��^aij^k[]rjz�^a��W�^k`c^e�eg�[][Z��^�Y>b��h��� \�r���^k[(�
t�Whg]`c��=�=^�^�bqnlY(�h[]g]bmW"b�ncY}ncg]b�nmg~wkYj[�[]p7i}Yj[�g~� \�^ nmW�r2�hrj[]rjxjg]^abEs rj`J^af�w r5`mz�rj`lY}ncg�fhx z�Yj`�nlbE�eg�nmW
b�nmr�wlW�Yjb�nmg~w�[�g]ij^�b�g�f r���`e\_r���^a[ �2ncWh`cr��hx5W ncWh^�^ab�nmg]\EY}nmg]rjfTr(s|nmW�^kg]`e`m^a\�Yjg�f�g�fhx�[]g�i5^ab��
t�Wh^�`c^k\EYjg�f��h^k`�rjs�ncWh^�zZY(z�^k` g~b�r5`mx�Y(fhg*�k^��RY5bUs r5[�[]r}��b�� � fC�2^�w nmg]rjf ���X^�z�`m^�b�^af5n Y>\�Y(nmWh^k�
\EY}ncg]waY([h\�r���^k[�s rj`�x5^kfh^a`cY(nmg]fhx�rjz�ncg�\EYj[�`c^kzh[~Yjwk^k\�^kf�n bcwlWh^a����[�^�bUr}ij^a`
��fhg�nm^encg�\�^�Whr5`mg*�kr5f�b
Y(fZ�3zh`cr}i�g~��^ YJf5��\_^a`mg~wkYj[v^
�hY(\�zh[]^ b�W�r}�eg�fhxJnmWh^_g�f'���h^kfZw ^ rjs � ��^a�Qw r5b�ncb�s rj`�nmWh^R\EY(g]f��
nm^af�Y(fZw ^ rjs YJ\�r����h[]^ r5f3nmWh^_g]\_z�rj`mncYjf�w ^ r(s r5zhzZr5`�n �hfhg~bqncg]w>\�Yjg�f�nc^kf�Yjf�w ^�� � fQ��^aw ncg�r5f -
�=^ z�^k`ms rj`c\-Y z�rj[]p2Wh^a��`lY([ub�n�����p3rjs�nmW�^�wkrjf2ij^
�3W5��[�[ur(s nmWh^�b�^kn�r(s�s ^�Yjbmg��h[]^�b�r5[ ��ncg�r5f�b�nmr
nmW�g]be\�r���^a[ ��`m^ks ^k`c`m^��JncrJYjb�ncWh^>`c^kzh[~Yjwk^k\�^kf�n�z�rj[]p�nmrjz�^��  �^ b�W�r}�'ncW�Y}n�ncWh^>`c^kzh[~Yjwk^k\�^kf�n
z�rj[]p5ncrjz�^Eg]b>s �h[][o�	��g]\_^af�bmg�r5f�Y([ �hf���^a`>xj^afh^k`lY([ Y5bmb��h\�z�ncg�r5f�b�����[~b�rZ�u�X^JbmWhr}��nmW�Y(n gos�ncWh^
i}Y(`cg]Yj�h[]^ab�Yjbcb�r�wkg]Y(nm^a�C�eg�nmW nmW�^ � ��^a� w r�bqnlb�g�f ncWh^>\�r���^k[vY(`c^-���2^��CnmrJg]f�nm^kx5^k`lbk�2ncWh^kfTncWh^
z�rj[]p�W�^a��`crjf Y(`cg]bmg]fhx s `mr5\-ncWh^Cwkrjf�nmg]f��hr���b�`c^k[~Y �hY(nmg]rjf�r(s�nmWh^ i Yj`mg~Y(��[�^�b>Yjbcb�r�wkg]Y(nm^a�Q�eg�nmW
nmW�^E`m^azh[]Y5w ^a\_^af�n>r(s=nmWh^JzZY(`mncb�g~b�g]f5nc^kx5`cYj[#� t�W�^Eg�fh^&.5��Y([]gonqp�w r5f�bqnc`cYjg�f�nlb�g�f ncWh^Erj`cg�x5g�fZY([
s rj`c\1��[]Y(nmg]rjf Y(`c^�b�n��Z��g�^��*Y(f�� �=^JbmWhr}�DncW�Y}nRbm^ki5^k`lY([UrjsXncWh^k\ Y(`c^�s Yjwk^ n��	��^���fhg]fhx���+��h`m�
nmW�^k`���X^EbmWhr}�DncW�Y}n�ncWh^Eg]fh^�.5��Yj[�g�nmg]^ab�g]f�nmWh^Er5`mg]xjg]f�Y([|s r5`m\ �h[]Y(nmg]rjf�Y(`c^_f�r(n>b)���Ewkg�^af�n�nmr
w r5\�zh[�^knm^a[�pT��^abcw `cg���^�nmW�^ `c^kzh[~Yjwk^k\�^kf�nezZr5[�p�ncrjz�^���=p ��bmg�f�xTVXW2i��(ncYj[ �h��rj\�rj`cpE`mr �hf���g]fhx
�=^ w r5f�bqnc`��Zw n_Y�fh^k��wk[]Y5bmb r(s�i}Y([]g]�7g�f�^�.5��Y([]g�nmg]^ab Yjf�� bmWhr}� nmW�Y(nRncWh^abm^ g]fh^&. �ZY([]goncg�^�b 2 g]f
bmrj\�^_waYjbm^ab 4�Y(`c^ s Y5w ^ nm� �h^$��fhg]fhx7� � f �2^�w nmg]rjf�� �X^_r��hnm[]g�fh^Jb��h`ci2g�i}Y([u^�bqncg�\EY}ncg�r5fQ\�r���^a[]ba�
Y(fZ� bmWhr}� Whr}� \�^aY5b)�h`c^k\�^af5nlb rjs|wk`cY5w '_��^aij^a[�r5zh\�^kf�n=g]f zZY(`mncb=�egoncWCb�nmr�wlW�Y5bqncg]w�[�g]ij^�bXwaY(f
��^���bm^a� nmr���^���fh^j�hYjf��C^kfh`cg]wlW��3 �^kg]���h[][��g~bqnc`mg]����ncg�r5f�bXs rj`=nmW�^�^�bqncg�\EY(nmg]rjf rjs|wkrjf���g�nmg]rjfZY([
[]gos ^���g]b�nm`cg]����nmg]rjfZb��U�2^aw nmg]rjf ,�zh`m^�b�^af�ncbuncWh^�w(�h`m`c^kf�n \EYjg�f�nm^af�Y(fZw ^�z�rj[]g]wkp �Zb�^��JY}n �
��V��2Yjb
�=^k[][vYjb�Y(fQY(xj^ `m^azh[]Y5w ^a\_^af�n�z�rj[]g]wkp =�2^�w ncg�r5fL�Jg~b��h^kijrjnm^�� nmrTYJf��h\�^k`cg]waY([|bqn ����p r(sUncWh^
b�nmr�wlW�Yjb�nmg~w�zh`mr5zZ^a`�ncg�^�b�r(s|nmWh^�r5z�nmg]\�g���Y}ncg�r5fC\�r���^k[vY(f��Tr(svnmWh^>Yj�Zr}i5^ � \�^kf�nmg]rjfh^��Jz�rj[]g]wkg�^�b
g]fJnmW�^�s r5`m\ r(s|bqncr2wlWZYjb�nmg~w�bmg�\ �h[]Y(nmg]rjf�b�=�goneb�W�r}��b�ncW�Y}n=nmWh^�rjzhnmg]\_g*�aY(nmg]rjfJ\�r���^a[ Yj[���Y p�b�g~b
nmr zh`m^ks ^k`encr bmg�\�zh[]^ z�rj[]g]wkg�^�bk�Z^ki5^kf3�eWh^af nmWh^ �hf�w ^a`�nlY(g]f�nqp g]f3nmWh^ [�g]ij^�b�r(suncWh^Rb�nmr�wlW�Y5bqncg]w
z�Yj`�nlbXg~b .5�hg�nm^>b��h��b�ncYjf5ncg]Yj[#�
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VXrjfZb�g~��^k` Y b�p�b�nm^k\ wkrjf�bmg]b�nmg]fhx r(s �N��^ nc^k`c\�g�fhg~b�nmg~wLz�Yj`�nlb Y(f�� Y ��f�gonc^Lncg�\�^ Whrj`cg*�krjf
��g~bmwk`m^knmg*�k^���g]f5ncr � 4 � ncg�\�^Eb�nm^kzZb ��� E # � # r r rk#��D9 �'���=n�nmg]\_^Eb�nm^az ��� E Y([][ur(s�ncWh^z�Yj`�nlbUr(s ncWh^�bmp2b�nm^a\ Yj`m^�fh^k� Y(fZ�EY}n ncg�\�^�bqnc^kzh��� � nmW�^�bmp2b�nm^a\��eg][][Z��^���g~bcwkY(`l��^����� �^
g]f5nc`mr����Zw ^RnmWh^Jbm^ n�� ��� � # r r rs# ������t�Wh^�[�g�s ^Er(s�YTfh^k��z�Y(`mn�rjs nqp2z�^	� �
� g~b � K 9 �
nmg]\�^Ebqnc^kz�b�Yjf���g�ncb�z���`cwlW�Y5b�^�w r�bqn�g~b^| K f E \�rjfh^kncYj`mp �hf�gonlb���t�Wh^k`c^_g]b�Y � ��^a��w r�bqn�r(s hf E \�rjfh^kncYj`mp �hfhg�ncb�Yjbcbmr2wkg]Y(nm^����egoncWJ^aY5wlWJ`m^azh[~Yjw ^a\�^kf�n r�wkwaYjbmg�r5f�jg]f���^azZ^af���^kf�n�r(s ncWh^
f��h\ ��^k`�r(sUz�Y(`mncb�`m^azh[]Y5w ^��TY(n�nmWZY}n�r�wkwaYjbmg�r5f���t�Wh^>rj� �q^aw ncg�i5^�g]b�nmrJ\�g]fhg]\_g*�k^>nmWh^ wkr5b�n�r(s
W�Y i2g]fhx_Y_�=rj` '2g�fhx�bmp2b�nm^a\���^ nq�=^k^kfTncWh^�nmg]\�^>bqnc^kz�b E Y(fZ� ���
���� � � �  � � � �

� f r5`c�h^k`vnmr�s rj`c\1�h[~Y}nc^XY�[�g]fh^aYj`vg]f�nm^axj^k`|zh`crjx5`cYj\_\�g]fhx�\�r���^k[�ncW�Y}n�bmrj[]ij^abnmWh^ 5A@b7:>i6�<A@DPg@DC:E
7:5AG�c?>H@DP ���=^�g�f�nm`cr�����wk^�ncWh^�i}Y(`cg]Yj�h[]^ab
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Error measure as function of number of points of support, alpha=1
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Error measure as function of number of points of support, alpha=2
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