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bases de données,
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T�UWVYXZU\[,]=]_^H`badc�U\eWf9gihj^?ekhjl9UW^�m�nQ[,Uo[,piprq^�pi^�m?s5tQ[umj^�m�v5^*v5VZw9wyx^�^zm?s9U9x^�mj^M[,l5{�^�h�mj|5mjh?q^�]_^�m}v~g�mWhjUWg�t�l�x^�m

T�UjV?�o^zh}��^�UWmjV
��[,n9nDVYUWh�v5^�Uj^?eWf9^�UoeWf9^&wH�5�Y�Y�Z��ad�~^�n9hj^z](t9Uj^_`M�Y�u��a��Z�HnQ[uXY^�m

�����z�M�,�Q�,�Z�B�;^�giw��Z^�mjhWgiX�[,hW^�hjf9^H^k{~n�Uj^�mWmjgi�Y^#nQV,�+^�U�V,���Y[,UWg�VZl9m+^o{9hj^�w9mWgiVYw9m�V,���QUjmWhK KVYUov5^�U?s¡g�wDv5lQeW 
hWg��Z^Ys9[,wDv#g�w~�Qw9gih\[uUj|#p�VZXYg¢e��yg�hWf_eoVYl�w�hWgiw9X*£ZlQ[,w5hWg¤�D^�UjmM¥��;^}eoVYw9mWg¢v5^�Uygiw(nQ[,UWhjg¢eol9p¢[uU�[H¦¨§�©H��TDc}ªy«
^o{9hW^�w9mjgiVZw(V,�D�QUjmWhK KVYU\v~^�U�piVZXYg¢e,s,[,wQv#[�T�¬y­j®�«¯^o{9hW^�w9mjgiVZw(V,�D�9{9nQVZg�w5h�p�VZXYg¢e��yg�hWf�ekVYl9w5hj^zUjm?¥�ª+VZl9w5hK 
giw9X=g�m�[��°l9wQv�[,]_^zw�ho[,p0hWV�VZp�V,��[,piXYVZUjgihjf�]_m?¥�­Kh}gim}^zmjmj^zw�hWg¢[,p�giw�hjf9^(e�[umj^#V,��l9w9VZU\v5^�UW^?v¯mjhWUjlQekhjl9UW^�m?¥
§�l9UH[,gi]±gim}hjV=l9wQv5^zUjmjho[,wQv)hjf�^*^o{9n9UW^�mjmWgi�Y^(nDV,��^�U�X�[ug�w�^?v��ygihjf�[(pigi]_gihW^?v_eoVZl9w5hjgiw9X�[,t9gipigihK|�¥��;^
eoVZw9mjg¢v5^zU²hK�+V_n�UjVYt�p�^z]_m?³b´°g¢µ+l9w9w�^�mjhW^?v;eoVYl�w�hW^�UjmMs¨[,wDv¯´°gig¢µyeoVYl�w�hW^�Ujm��ygihjf)w9V#�°Uj^z^*�Y[uUjg¢[,t9pi^�mM¥+�;^
n9UWV,�Y^([#f9gi^�U\[uU\eWf5|�Uj^zmjl9pih�tQ[,mW^?v)VYw�hjf9^([,UWgihK|�Vu��hjf9^(eoVYl�w�hW^�Ujm�l9wDv5^�U�hjf9^��QUWmjh�Uj^�mWhjUWg¶ekhjgiVYw¨¥�¬yf9^
n9UWV5V,�¨gim�tQ[,mW^?v#VYw_[�X�[u]_^�hW^?eWf9w9g¢£Zl9^yhjfD[,h�gim�giw�hWUjV9v5lQek^?v(giw#hjf9^ynQ[unQ^zU?¥��;^y[,pimjV�^�mWh\[,t�p�gimWf(Uj^�mWl9pihjm
VZw�hjf9^#[,mj|5]=n9hjVZhjg¢eyn9UWVYtQ[ut9gipig�hWgi^�m�Vu��mj^�w5hj^zwQeo^�mH�ygihWf·ekVYl9w5hj^zUjm�l9wQv5^zU²hWf9^HmW^?eoVYwDv�Uj^�mWhjUWg¶ekhjgiVYw¨¥b­Kw
nQ[uUjhWg¶ekl9p¢[,U?s5�+^}mWf9V,��hWfQ[,h+�QUWmjh¸ rVZU\v5^�UypiVZXYg¢e+�ygihjf_^M£YlD[,pigihK|*Vu�2hjf�^¹ez[,U\v~g�wD[,pigihjgi^�m�Vu�2Uj^zp¶[uhjgiVYw�m�fQ[um�[
�Zº9`�p¶[M�H¥
»=¼5½0¾j¿HÀD�YÁ��,�Â£Zl9^�UW|Op¢[uw9XYlQ[uXY^�mMsD�QUWmjhK KVYUov5^�UHpiVZXYg¢e,sDgiwQv5lQeohWgi�Y^#p�VZXYg¢e,sDgiw5�Qw9giho[,Uj|)p�VZXYg¢e,s0eoVZl9w5hjgiw9XQs
XZ^�w9^�Uo[,pigiÃ�^?v�£ZlQ[uw�hWgÄ�Q^�UjmMs5�Qw�g�hW^�]_V9v5^�pDhjf9^zVYUj|5sQv~^�m\eoUWgin9hjgi�Y^#eoVY]=n9pi^o{9g�hK|
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Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
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�	¼ ���yVYl�m x^�hjlQv~g�VZw9m(pi^_nDVYl9�ZVYgiU(v�� ^o{9n9Uj^�mWmjgiVYw�v�� ^o{9hW^�w9mjgiVZw9m_v5^�p¢[�piVYXYg¢£Zl9^�v5lBn9UW^�]_gi^�U
VZU\v5UW^YsYv5^�p¢[+piVYXZg¢£Yl�^2giwQv~lQeohjgi�Z^�^�h�v5^�p¢[+piVYXZg¶£Zl9^�giw5�Qw�g�ho[,giUj^�[M�Z^?e�v5^�m�£ZlQ[uw�hWgÄ�ëe�[,hW^�l9UWm�v~^�eoVY]=n9h\[uXY^Y¥
�bVYl9mHeoVZw9mjg¢v+x^�UWVYw9m�^�w¯nQ[uUjhjg¢eol�p�gi^�U�l9w9^#^o{9hj^�w�mjgiVYw;¦¨§�©H�9TDc}ªy« v5^*p¢[�p�VZXYg¢£Zl9^Hv5l�n9UW^�]_gi^�U�VYUov5Uj^
^�h�l9w9^H^k{~hW^�w9mWg�VZwOT�¬y­j®�« v5^Hp¢[#piVYXYg¢£Zl9^�nQVZg�w5h¸ °�9{9^Y¥Dª+VY]=n9hj^�U+^�mWh²l�w9^HVYnyx^�U\[uhjgiVYw=�°VZwQv9[,]=^�w5h\[up�^
v5^=p�� [upiXYVYUWgihjf9](g¢£Zl9^Y¥Dª�� ^zmjhH^�mWmj^�w5hWg�^zp}v9[,w9m�p�^_ez[,m(v5^(mjhWUjlQeohWl9Uj^zm_w9VZwOVZU\v5VZw9wyx^�^�mM¥��yVZhjUj^=t9l9hH^zmjh
v5^(eoVZ]_n9UW^�wQv5UW^Hpi^HnQVZl9�YVZgiU}v�� ^o{9n9Uj^�mWmjgiVYw¯U9x^zmjl9pih\[uw5h¹v�� l�w9^*e�[unQ[Yeogih9x^Hpig�]=gih9x^�^Hv5^*ekVY]_n�h\[,XZ^Y¥��bVYl9m
eoVZw9mjg¢v+x^zUjVYw�m_v5^�l5{ n9UjVZt9prq^�]_^�m=³+´°g¢µHpi^�m(eoVZ]_n9hW^�l9Ujm#w9VZwBgi](t9Ujg¢£Zlyx^�mMs0^�h�´Rg�g¢µ�pi^�m(eoVZ]_n9hW^�l9Ujm#m\[uw9m
�Y[uUjg¢[,t9pi^#pig�t�Uj^Y¥��bVYl9m�]=VYw5hjUWVYw9mH£Zl9^#p��â[uUjgih9x^(v5^�m*ekVY]_n�hj^�l9UWmHgiwQv5l9gih�l9w9^(f�g?x^zU\[,UoeWf9gi^(mjhjUWg¢eohj^�v9[,w9m
pi^(e�[,mHv5^#p¢[(n9UW^�]_gKq^�UW^HUj^�mWhjUWg¶ekhjgiVYw¨¥�¦¨[(n�Uj^�l9�Z^(Uj^�nDVYmW^(mjl9UHv5^zm²hW^?eWf9w9g¢£Zl9^�m*v~^��o^zl¨s0v�x^o�Qw9gi^�m#v9[,w9m
p��â[,UWhjg¢eopi^Y¥��yVZl9m�]_VYw5hWUjVYw�m}[,l9mWmjg�v5^zm²U9x^�mjl�p�ho[,hWmHmjl9U�pi^�m�n9UWVYtQ[ut9gip�gih9x^�m²[umj|5]_n9hWVYhWg¶£Zl9^zm²v5^�m¯x^�w�VYwQeDx^zm
[M�Z^?eHeoVZ]_n9hW^�l9UjmymWVYl9m�p¢[#mj^?eoVZwQv5^#Uj^�mWhjUWg¶ekhjgiVYw¨¥��yVZl9m}]=VYw5hjUWVYw9m+^�w�nQ[uUjhWg¶ekl9pig�^zU}£Yl�^Hp¢[#p�VZXYg¢£Zl9^²v~l
n9UW^�]_gi^�U¸ rVZU\v5UW^H[M�Y^?e�l�w�£ZlQ[,w5hWg¤�0e�[,hW^�l9U²v��jx^M£Yl�g¶ez[,U\v~g�wD[,pigih9x^²v~^�myUj^�p¢[uhjgiVYw9m}[Zv5]_^zh�l9w�^²piVZg¨�Yº9`Z¥
� ÀD� �z¾\����	¼ ��p¢[,w9X5[,XZ^�m}v5^#Uj^?£Zl� ^�hW^�m?s¡p�VZXYg¢£Zl9^Hv5l�n9UW^�]_gi^�U�VYUov5Uj^YsDpiVYXZg¢£Yl�^²giwQv~lQeohjgi�Z^YsQeoVZ]_n9hW^�l9UWm?s
£ZlQ[uw�hWgÄ�ëe�[,hW^�l9UWm}X�x^zw�x^�U\[upig�m9x^�m?s�hjfyx^zVYUjgi^*v~^�m}]=V~v0q^�pi^�m��Dw9gim?s9eoVZ]_n9pi^o{9gih9x^�v5^�m\ekUjgin9hjgi�Z^
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ª+VZl9w5hjgiw9X_gimH[#�Rl9wQv9[u]_^�w5h\[up¨VZnQ^�Uo[,hWg�VZw�V,�yw5l9]_^zUjVYl�m²[,piXZVYUjgihWf9]_mM¥9ª+VYl9w5hj^zUjmHeoVYw�mjhjgihWl9hj^_[up�mWV�[uw
^�mWmj^�w5hWg¶[upyn9Ujgi]=g�hWgi�Y^#V,�²£Zl9^�UW|;p¶[uw9XYlD[,XY^zm?¥0­Kw Uj^�p¢[,hWgiVYwQ[up�v9[,ho[,tQ[umj^�mMs¨n�U\[Yekhjg¢e�[,p}£Zl9^zUj|;p¢[,w9XZlQ[,XZ^�m?s
mWlQeWf�[um2�,+�¦�sMn9UWV,�5g¶v~^�ekVYl9w5hj^zUjm�[,m�t9l9gipihK Kg�w��°l�wQeohjgiVZw9m¨Vu�~hWf9^+p¶[uw9XYlD[,XY^zm?¥�ª+VYl�w�hW^�Ujm�]�[,nH´Kv9[,ho[,tQ[umj^
VZU�v~^o�Qw9^?v�µ�UW^�p¢[,hjgiVZw9m�hjV�giw�hW^�XY^zUjm?¥u¬yf9^�|([,Uj^+V,�0XYUW^?[,h�gi]_nDVYUWh\[uwQeo^��°UWVY]%[yn9Uo[YeohWg¶ez[,p9nDVYgiw5h�V,�0��gi^��H¥
®�VZUj^�V,�Z^�U?s0eoVZl9w5hj^�UWm�U\[,gimW^*eWfQ[,pipi^�w9XZg�w�X*hWf9^�VYUW^�hjg¢e�[up�n9UjVZt9pi^�]_mM¥9¦0VYXZg¢e�[,p0p¢[,w�XYlQ[uXY^�myXZ^�w9^�Uo[,pipi|_p¢[Ye.-
hWf9^H[,t9gipigihK|HhjVH^k{~n�Uj^�mWm²eoVZl9w5hjgiw9XQsZhjf�VYl9XZf(g�h+gim��Y^zUj|(^?[umj|(hjV(eoVZl9w5h�VZw�[,w5|(eoVY]=n9l9ho[,hjgiVZwQ[,p9v5^��5g¢eo^
/ c¨���9`�0¸¥

1 ���2�3�4�657�98:�<;2�=�,������> V$?0^�Ujmy[,w(^zp�^zX�[,w5h�nQ[uU\[Yv~g�XZ]ÂhWVHmjhWlQv5|#hjf9^y^o{9n9UW^�mjmWgi�Y^�nQV,�+^�U�Vu�¡ekVYl9w5hjgiw9X
n9UWgi]_gihjgi�Y^zm?¥5­Khy^�]=^�UjXZ^?v�[,m�[,w�gi]_nDVYUWh\[,w5h+Uj^�mW^?[,UoeWf [uUj^?[ / ©¹l9U�@A@5s�BD[,X��Z�<0j¥9¬yf9^HmWhj^?[Zv5gipi|_XYUWV,�ygiw9X
giw5hj^�UW^�mjh�V,��piVYXYg¢eog¢[uw9mygiw��Qw9gihj^�mjhjUWlQeohWl9Uj^�m#�y[,m²[=eoVYw�mj^?£Zl9^�wDeo^(V,��hWf9^HmWhjUj^zw9XYhWf9^�w9^?v eoVYw�w9^?eohWg�VZw9m
tD^�hK�+^�^�w�piVYXZg¢ey[,wQv(eoVZ]_n9l�hj^�U+m\eogi^�wDeo^Y¥Q�b^�mj^M[,U\eWf9^zUjm}Uo[,n9g¢v5pi|#Uj^?[upig�Ãz^?v(hWfQ[,h��QUjmWhK KVYUov5^�U}piVZXYg¢ey´!B¨§�µ
�y[,m+w9VYh�hjl9w9^Mv(n9UWVYnD^�Ujpi|#�°VZU�hjf9gim+w9^���eWfQ[upip�^zw9XY^Y¥Z­Kw(nQ[uUjhjg¢eol�p¶[uU?s%B¨§ p¢[Ye.-5m�[uw�|��°VZUj]%V,�¨UW^?eol9UWmjgiVYw
]=^?eWfQ[,w9gimW] hjfQ[uh(Uj^��Z^?[,pim=w9^?eo^�mWm\[uUj|�hWVBv5^o�Qw9^¯l9mWlQ[,p�n9UjVZnQ^�UWhjgi^�m=V,���Qw9gihj^�mWhjUjlDeohjl9UW^�m?¥CB9VZU(hjf9^
p¢[,mWhyhK��V_v~^?e�[Yv~^�m?s0[(eoVZw9mjg¢v5^�Uo[,t9pi^*[u]_VZl9w5h�V,���+VYUD-=fQ[,mytD^�^�w;[YeWf9gi^��Z^?v0s�g�w=hjf9^#eoVYw5hj^k{~h�V,���Qw9gihW^
]=V~v~^�p5hjf9^�VZUj|5sMVYw#p�VZXYg¢eom��yf9VYmW^y^o{9n9Uj^�mWmjgi�Y^�nQV,�+^�U�mjl�UjnQ[umjmj^zm�B�§ � mM³ ©¹l9Uj^��5g¢eWf_[,wQv��5f9^�p¢[,f / ©H�,@Z�<0¸s
[u]_VYw�X}VYhWf9^�UWm?s,giw5�Y^�mWhjgiX�[uhj^?v#[,wDv(eoVY]=nQ[,UW^?v��Y[,UWgiVYl9m��9{9nDVYgiw5h2^k{~hW^�w9mWg�VZw9m�Vu�Q�QUWmjh¸ rVZU\v5^�U�p�VZXYg¢e,s,[,wDv
E�VYp¢[ug�hWgim2[,wDvH��[uU\v5g / E����Y�,t0s:E����Y�Y[<0Dl9wQv5^�UWhjV5V:-([}ez[,Uj^k�°l9pD^o{Q[,]_giwQ[uhjgiVYw�V,�0giw5�Qw9gih\[uUj|�p¢[,w9XZlQ[,XZ^�m?¥
®�VZmjh�Vu�Qhjf�^y��VZUD-HVZw*^o{9hW^�wQv5^?v�piVYXYg¢eom�V,�Y^�U��Qw�g�hW^ymjhWUjlQeohWl9Uj^zmy��[um2UW^�p¢[,hW^?vHhWV�g�]=nQVZUjho[,w5h¨n9UWVYt9pi^�]=m
Vu��v~^�m\eoUWgin9hjgi�Y^#eoVY]=n9pi^o{9g�hK|5¥
¬yf�^*UW^�mjhWUjg¢eohjgiVZw;hjV(�Dw9gihj^#mjhjUWlQeohWl9Uj^�m([,pimWV_^�wQ[ut9pi^?v¯hjf�^�v5^zmjgiXYw;[,wQv)v5^��Y^zp�VZn9]_^zw�h�V,��mWnQ^MeogÄ�ëe

]=^�hjf9V9v5mMs2[u]_VZw9X_�yf9g¢eWfB�Yº�`#p¶[M�ym#[,n9nD^?[,U([,m#eo^�w5hjUo[,pK¥¨¬yf�g�m�p�giw9^(Vu�}Uj^�mW^?[,UoeWf �y[,m�g�w�g�hWg¢[,hj^Mv�t5|
BD[,XZg�w / BQ[uXGFAH�0ë[uwQv(©�pi^�t9m.-5g ����I$;KJ / ©LE²¦~¬MHY��0Q�yf9VHgiwQv5^znQ^�wDv5^�w5hjpi|#n9UjV,�Z^?v#hjf9^+�RVYpipiV,�yg�w�Xymjh\[uUjhWp�giw9X
UW^�mjl9pihM³9XYgi�Z^�w_[,w5|NB¨§ mj^zw�hW^�wQeo^�O�s5gÄ�2[up�pDmjhWUjlQekhjl9UW^�m}Vu�¨mjgiÃ�^QP�[,Uj^HeoVZw9mjg¢v5^zUj^?v=^?£Zl9gin9UWVYtQ[ut9pi^YsYhWf9^�w
hWf9^_pigi]_gih?sD[,mNPSRUT s0Vu�}hjf9^=n9UjVZtQ[,t9gipigihK|�hjfQ[uh7O gimHm\[uhjgimK�Q^Mv;t5| [·U\[,wDv5VY] mjhWUjlQekhjl9UW^�Vu�}mjgiÃ�^
P�s0[,pi�y[M|5m�^o{9gimjhWmH[,wQv�gimy^?£ZlQ[up�hjV_^zg�hWf9^�U��(VYU#`Y¥D¦¨[,w�XYlQ[uXY^�my^�wM�oV,|5g�w�X(mjlQeWf;[#n9UjVZnQ^�UWhK|O[,UW^Hm\[ug¢v
hWVOfQ[M�Z^_[��Yº�`(p¢[M�H¥VBD[,XYgiw�� m�n9UWV�Vu�}gim*nQ[uUjhWg¶ekl9p¢[,Ujpi|�giw5hj^zUj^�mWhjgiw9XQ¥�Wb^_mWf9V,��^Mv;hjf�^_^o{9gimjhW^�wQeo^�V,�²[
eoVZl9w5h\[ut9pi^*mWhjUjlDeohjl9UW^YsYX�sëez[,pipi^?v�hWf9^#U\[,wDv5VY]!eoVZl9w5h\[ut9pi^HmjhWUjlQeohWl9Uj^Zs��yf9g¢ejf)g�m�hjf9^(l�w9g¢£Yl�^(´°l9n¯hjV
gimjVZ]_VZUjn9f9gimW]�µ�]_V9v5^�p0Vu��[uw_giw5�Qw9gihW^²mW^�h}Vu��[ {~giVZ]_m?suhjf9^H^k{~hW^�w9mWg�VZw�[M{9giVY]_mMsY[,wDv_mWlQeWf�hjfD[,hyhjf�^�Uj^
gim}[#hjUo[,w9m¸�°^�U�n9UjVZnQ^�UWhK|�s5hWfQ[,hygim+�°VZUy^��Y^zUj|(�DUjmjh¸ rVZU\v5^zU²mW^�w5hj^�wDeo^7Z�s5hWf9^*[umj|5]_n9hWVYhWg¶e+n�UjVYtD[,t9gipigihK|*Vu�
Z g�m#`#g[?\X^]_`Z�¥ba�|�w9V,�HsDhjf�^��Zº9`Hp¢[M�Â[uwQv�hjf�^(hjU\[uw9mK�R^�U�n9UjVZnQ^�UWhK|OfD[M�Y^HtD^�^�w;mWf9V,�ywOhWV�f9VYp¢v
�°VZUHw5l9]_^zUjVYl�m²^k{~hW^�w9mWg�VZw9m#V,�+�QUjmWhK KVYU\v~^�U*piVZXYg¢e��ygihjf9VZl9h��°l�wQeohjgiVZw9mHVYUHeoVZw9mjho[,w5hjmM³0��{~nDVYgiw5hHpiVYXZg¢eom
/ a+©QEc@Y�9sdE}�c@:F�0¸s¡hjf9^=g�w~�Qw9gih\[uUj|¯p�VZXYg¢e��yg�hWfB[=�Qw9gihW^(w�l�](tQ^�U�Vu�}�Y[,Ujg¢[ut9pi^�mQedf g�h f / E}���Y�ut:0}[,wDv
mWVY]_^�n9Uj^zw9^o{Oeop¢[,mWmj^�m�V,��^o{9gimjhj^zw�hWg¢[,p0mj^MeoVYwQv� rVZU\v5^�U�piVYXZg¢e / E��²�Y�Z[<0j¥
ª+VZl9w5hjgiw9X�]=^?eWfQ[,w�g�mW]_m�fQ[M�Z^_tD^�^�w�hWf9^(�°V9eol�m(V,�¹[)XYUW^?[,h#giw5hj^�UW^�mjh=g�wBekp¶[umjmWg¶ez[,pypiVYXZg¶e�giw;hjf9^

nQ[umjhM¥Q¬yf�^Hg¢v5^?[#V,��^o{9hW^�wQv5giw9X��QUjmWhK KVYU\v~^�U�p�VZXYg¢eyt5|�]_^M[,w9m+V,��XY^zw9^�U\[upig�Ãz^?vO£ZlQ[uw5hjgÄ�Q^�UWm²v9[uhj^�m�tQ[Ye.-
hWV}hjf�^��+VYU.-²Vu�ë®�VZmjhjV,�ym.-5g / ®�VZm\�AF<0~VZw*i I$��8$����I�;[�3�!>Mj<#�I��%�!� k��<��� s?�yf�g¶eWf#��[um2[uw*[,hWhj^�]=n9h0hjV�Uj^�]=^?v5|
hWf9^#�r[Yekh}hjfD[,hc-Y^�|�w9VZhjgiVYw�m²Vu��]_V9v5^zUjw�]�[uhjf9^�]�[,hWg¶ekm?s5mjlDejfB[um}hWf9^*w�VYhjgiVZw�V,��[��Qw9gihj^#mj^zhHVYU�hjf9^
w9VZhjgiVYw V,�*[,w�l�wQeoVYl�w�ho[,t9pi^�mW^�h?sb��^�UW^Ow�VYh(�DUjmjh¸ rVZU\v5^zUOv5^o�QwD[,t9pi^�V,�Z^�U_hWf9^ ekp¶[umjm�V,�*[up�p�´°^�gihWf9^�U
�Qw�g�hW^�VYU(giw5�Qw9gihW^?µHmWhjUWlQeohjl�Uj^�mM¥y­Kw�®�VYmWhjV,�ymD-5g�� m*mWhjUWg¶v~^Ys�]=g�moeo^�pip¢[,w9^zVYl9m(£ZlQ[,w5hjgÄ�Q^zUjm?s�giw9mWn9giUj^?v t5|
n9UWVYtQ[ut9gipig�mWhjg¢eyVZUyhjVZnQVZp�VZXYg¢e�[upëeoVZwQeo^�n�hjm?s0e�[u]_^�hjV(pigiXYf5h?¥ZcÂv5^?e�[Zv5^Hp¢[,hW^�U?sD¦0giwQv5mWhjU9lVY] / ¦0giw�HAH<0¨X�[M�Z^
[#�Z^�Uj|=XY^�w9^zU\[,p�v5^o�Qw�g�hWgiVYw_Vu��[#£ZlQ[,w5hjgÄ�Q^zU?s9[,pipiV,�ygiw9XHn9Uo[YeohWg¢e�[,pipi|_[,w5|_eop¢[,mWm�mÂVu�2mjhWUjlQekhjl9UW^�m�hjV#tQ^

ï�ï Ø�npo ú�úzó
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l9mW^?v)�°VZU²v5^o�Dw9giw9X�[�w9^�� £ZlQ[uw5hjgÄ�Q^�U�
�� hjfQ[uh¹ez[,n9hWl9Uj^�m�]_^�](tD^�UjmWf9gin_giw�hWfQ[,hHeop¢[,mWm?¥0�5giwQeo^#hjf�^�w¨s
hWf9^�mjhWlQv5| V,�²p¢[uw9XYlQ[uXY^�m#�ygihjf [Yv9v5^Mv £ZlQ[uw5hjgÄ�Q^�UWm(fQ[,m#tQ^z^�w�[,w gi]_nDVYUjho[,w5hHpigiw9^_Vu�²UW^�mj^?[uU\eWf�Vu�
I
�����!��I i ��57�98:�<; �������$��> / a B @Z�<0j¥Y��^zUj|#Uj^?eo^zw�hWpi|�s5XZ^�w9^�Uo[,pigiÃ�^?v_£ZlQ[uw5hjgÄ�Q^�UWm�fQ[M�Z^ytQ^z^�w_mWhjlQv5gi^?v�giw(hjf9^
UW^?[,pi]±V,�¨�Dw9gihj^�mjhWUjlQeohWl9Uj^zm / E}���Y�Ze?s Wy^�p¢�Z�5s��cW}�u�90¸¥
§�l9U�[,gi]&giw�hjf9^�n9Uj^�mW^�w5hHnQ[unQ^�U�gimyhjV_mWhjlQv~|�hWf9^Hgi]_nD[Yeoh+V,��Uj^zmjhjUWg¢eohj^?v;ekVYl9w5hjgiw9X(]=^?eWfQ[,w�g�mW]_m

VZw;�Y[,UjgiVZl9m�p�VZXYg¢eomMs0mjlQeWfB[um��QUjmWhK KVYUov5^�U#p�VZXYg¢e,s��9{9nDVYgiw5h²piVZXYg¢e,s¨[uwQv�giw5�Dw9gih\[,UW|�piVYXZg¶e��ygihjf;[=�Qw9gihW^
w5l9](tD^�U�V,�}�Y[uUjg¢[,t9pi^�mM¥D�;^H�°V9eol�m*VZwOhK�+V, KmjVZUjhj^Mv¯p�VZXYg¢eomMs0�ygihjf;[�mjVZUjh�� �$5NI$��� l9w�VYU\v~^�Uj^?v [uwQvO[
mWVYUjh�� �%�D�4&��<� �ygihjf�[#pig�w�^?[,UyVZU\v5^�UM¥Q�b^�p¢[,hjgiVZw9m}[,UW^¹v~^o�Qw9^?v)V,�Y^zUyhjf9^��DUjmjh�mjVZUjhyVYw�p�|5¥5¬yf9^*ekVYl9w5hj^zUjm
]�[,n�UW^�p¢[,hjgiVZw9m�hjV�giw�hW^�XY^zUjm(´R�yf9g¢ejf;[,UW^(hjf9^zUj^o�°VZUj^=w9^��Y^zUHmjhWVYUj^Mv¯g�w¯hjf�^(Uj^�p¢[,hWgiVYw9mH[,wDv�VZw9pi|�l�mj^?v
[umymj^�pi^?eohWgiVYw�[,UWXYl9]=^�w5hjm\µz¥5­Kh�gimynDVYmWmjgit9pi^}hWV_ejf�^?e.-_gÄ�2hWf9^He�[,Uov5giwQ[,pigihK|*Vu��[#UW^�p¢[,hjgiVZw_gim�^M£YlD[,p�´°UW^�mjn�¥
pi^�mWm(hjfQ[uwBVYU#^?£ZlQ[uprs�XZUj^?[uhj^�U(hWfQ[,w VYU#^?£ZlQ[,p¢µ�hjV;[�XZgi�Y^�w g�w5hW^�XY^�UMs�VYU#hjV;eoVY]=nQ[,UW^_e�[,Uov5giwQ[,pigihjgi^�m
Vu�*Uj^�p¢[uhjgiVYw9m�´R�ygihjf _�VYU��}µ�¥+c}pip}hWf9^�mW^;^o{9n9Uj^�mWmjgiVYw�m·v~^o�Qw9^¯XY^�w�^�U\[up�giÃ�^Mv�£ZlQ[uw�hWgÄ�Q^�UjmMs�mWVY]_^�Vu�
hWf9^�]!tD^�giw9X=��^�pipÄ !-�w�V,�yw�giw�hWf9^Hpigihj^�Uo[,hWl9Uj^#mjlQeWf;[,mcWQl[,UWhjgiX�� m�£YlD[,w5hjgÄ�Q^�UWm / W�[,U�HY�<0�[,wQv)�y^�moejf�^�U � m
£ZlQ[uw�hWgÄ�Q^�Ujm / �y^�m�HY�<0j¥
�;^��QUWmjh�ekVYw9mWg¶v~^�U�[,wH^o{9hW^�w9mjgiVZw*Vu���DUjmjh¸ rVZU\v5^zU�piVYXYg¢e��ygihjf*ekVYl9w5hj^zUjm?sAB¨§���ª�¥?­Kh�gim¨mWf9V,�ywHhWfQ[,h�g�h

fQ[um�[�Uo[,hjf�^�U�pigi]_gihW^?v�^o{9n9UW^�mjmWg��Z^}nDV,��^zU�[uwQv*ez[,w(tD^}^��Y[up�lD[,hj^Mv#g�w(¦¨§�©H��TDc}ªy«;v9[,ho[HeoVY]=n9pi^o{9gihK|�¥
¬yf9^=^o{9hj^�w�mjgiVYw;Vu�y�9{9nQVZg�w5h�piVYXZg¶e��ygihjfBeoVZl9w5hjgiw9XDsVB¨§���­DB�T���ª�s�^�w?�oV,|5mHUo[,hjf�^�UHw9g¢eo^=n9UjVZnQ^�UWhjgi^�mM¥
­Kh_e�[uw�tD^�UW^�mjhWUjg¢eohW^?v�hWV;l9wQ[uUj| ekVYl9w5hj^zUjm�´RgiwQv5^�^?v¡s�nDVYpi|�[Zv5g¢e_eoVZl9w5hj^�UWm�e�[uw tD^�mWg�](l�p¶[uhj^?v¯�ygihWf
w9^zmjhj^Mv;]_VZwQ[Yv~g¶e�eoVZl9w5hj^�UWm*[,wDv�hWf9^H��{~nDVYgiw5h}VZnQ^zU\[,hWVYUoµ�¥�®�VYUW^�V,�Y^�UMsD^��Y^�UW| T�¬y­j®�«�n�UjVYnD^�UWhK|OVZw
hWf9^��Y[,pil9^�mHVu�²hWf9^�eoVZl9w5hj^�UWm_e�[,w tQ^�^o{9n9UW^�mjmW^?v giw\B¨§���­DB�T���ª�¥�¬yf9gim#gim*v5l9^�hjV¯hjf�^(�r[Zeoh*hWfQ[,h
B�§���­DB�T�eWfQ[uU\[Yekhj^�UWg�Ãz^�m*T�¬y­j®�« VZw�VZU\v5^zUj^?v�giw9n�l9hjm / �+[,U�@Z�Ys�­K]_]�@:H.0j¥5¬yf9^�mW^HhK�+V_[,mjnD^?eohWm²v5gK?0^�U
mWhjUjVZw9XYpi|��°UWVY] hjf�^��QUWmjh¸ rVZU\v5^�U�^o{9hj^�w9mWgiVYw¨¥M¬yf9gim¨p¢[uw9XYlQ[uXY^�fD[,m¨tD^�^�w(mWhjlQv~g�^MvHt5|�VYhWf9^�U�[,l9hWf9VYUWm?s,[,wDv
mWf9V,�ywOhWV�tQ^#nQ[,UWhjg¢eol9p¢[uUjpi|�UjVZt9l9mWh²t5| / §�hjho�Y�<0j¥bB�g�wD[,pipi|�s5�+^�ekVYw9mWg¶v~^�U*[,w¯^o{9hj^zw9mjgiVYw¯V,�ygiw5�Qw9giho[,Uj|
piVYXZg¢ey�ygihjf�[¹�Qw9gihj^�w5l9](tD^�UyV,���Y[,Ujg¢[ut9pi^�m��ygihWf·ekVYl9w5hjgiw9XDs9¦ f g f ��ª�¥�;^=�QUWmjh�eoVZw9mjg¢v5^�U=hjf9^¯^o{9n9UW^�mjmWg��Z^OnDV,�+^�U_Vu�¹hWf9^�p¢[,w�XYlQ[uXY^�m=�yf9^�w�UW^�mjhWUjg¢eohj^Mv hjV;l9w9w�^�mjhW^?v
eoVZl9w5hj^�UWm?¥0�;^Hv5^zw9VYhW^*hWf9^�mj^#Uj^zmjhjUWg¢eohjgiVYw�m}t5| B¨§���ª��Qs�B�§��}­DB�T���ª��DsQ[,wDv�¦ f g f ��ª��Q¥��;^¹v~^o�Qw9^^o{9hW^�w9mjgiVZw9m(V,�²«�f�Uj^�w5�R^�lQeWf5hK DB9Uo[�l �imjm9x^�X5[,]=^�m / B�U\[Z�,�9s�«�f9U�H9`�0js0�yf�g¶eWfBeWfQ[uU\[Yekhj^�UWg�Ãz^�hWf9^_p¢[uw9XYlQ[uXY^�m
B�§���ª��Ds�[uwQv*¦ f g f �²ª��D¥,¬yf9^�mW^}X5[,]_^zm�v~g[?0^�U��RUjVY] hjf9^yX5[,]=^�n9UW^�mj^zw�hW^?v=giw / ­j¦¨�Z�<0js,mjgiwQeo^yf�^�Uj^�hjf9^eoVZl9w5hj^�UWmH[,Uj^�nQVZp�|5[Yv5g¢e�[,wQv=l9w9w�^�mjhW^?v0s0�yf9gipi^}giw�hjf�g�m�n9Uj^z��giVZl9myX�[u]_^YsZhjf9^#eoVYl9w5hW^�UjmH[,UW^H]_VZwQ[Yv~g¶e
[uwQv(w9^zmjhj^Mv0¥9¬yf9^�X�[u]_^+g�m+l9mW^?v=hjVHn9UWV,�Y^�[Hf9gi^�Uo[,Uoejf5|(UW^�mjl9pihytQ[umj^?v�VYw=hjf9^�[,UjgihK|#V,��hjf9^�eoVYl9w5hW^�UjmM¥
�;^�n9UWV,�Y^�hjfQ[uhMB¨§���ª����� B�§��²ª������� s9�yf9^�UW^ B¨§���ª��� gimyhjf9^�mWl9t9piVYXZg¶e�Vu� B¨§���ª��(Uj^zmjhjUWg¢eohj^?v)hjV
eoVZl9w5hj^�UWm�V,��[uUjgihK|_[,hy]=VYmWh! 0¥5¬yf�^²mo[,]=^}f9VZp¶v~m+�°VYU�B¨§���­DB�T���ª��� s9[uwQv�¦ f g f ��ª��� ¥�;^�hWf9^�w¯hjl9UWwOhWV_hjf�^�[umj|5]_n9hWVYhWg¶e�n9UWVYtQ[ut9gipig�hWgi^�myV,��|Z^�h²[uw9VYhWf9^�U�Uj^zmjhjUWg¢eohjgiVYw¯V,��hWf9^�ekVYl9w5hjgiw9X
piVYXZg¢eom?s0�yf�^�Uj^=�°UW^�^(�Y[,UWg¶[ut9pi^�m*[uUj^_v5gim\[upip�V,�+^?v)giwBeoVYl9w5hWg�w�X�^k{~n�Uj^�mWmjgiVYw9mM¥�¬�V�VYl9UL-�w�V,�yp�^Mv5XY^Ys¡hjf9^
VZw9pi|_Uj^zmjl9pihjmMs9VZw�hWf9^*[umj|5]_n9hWVYhWg¶ebn9UjVZtQ[,t�g�pigihjgi^�m+V,��^o{9hj^�w�mjgiVYw9m�V,���QUWmjhK KVYUov5^�U�p�VZXYg¢e��ygihjf�ekVYl9w5hjgiw9X
e�[uw�tD^��°VYl�wQv�giw / E�w5|9�Y�5sD©�¬}�Y�5s B¨©�¬}�Z�<0¸¥�­Kh}gimyn9UWV,�Y^?v�giw / E�w�|9�Z�<02hjfD[,h?s��°VZU}[#U\[uhjgiVYwQ[up#"�mjlQeWf
hWfQ[,hy�$�%"$��`ZsYgÄ�¨hjf�^²[,mW|5]_n9hWVYhjg¢e+n9UWVYtQ[ut9gipig�hK|�V,�2[��°VZUj](l9p¢[CO�´'&Qµ�gim�v~g[?0^�UW^�w5h��°UWVY]("5sZmj^�w5hj^zwQeo^�m
Vu��hWf9^#�°VYUW]O³*)jhjf�^�Uj^=g�mH[uh²pi^?[umjh*[��°Uo[YeohWgiVYw+"(V,�yhjf�^(^�pi^�]_^�w5hWmHV,��hWf9^_v5VZ]�[,giw�mo[,hWg�m¸�°|5giw9X*O�´,&Dµ'-
fQ[M�Z^*[(�Yº�`�p¢[M�H¥5¬yf9^*UW^�mjhWUjg¢eohWg�VZw�VYw."Hgim²ekUjlQeog¢[upr¥�­KwQv5^�^Mv0sDhjf9^HmW^�w5hj^�wDeo^(^o{9n9Uj^zmjmjgiw9X�hWfQ[,h�)jhjf�^�Uj^
gim²[uh}pi^?[umjh}VZw9^�fQ[,pÄ��V,��hWf9^*^zp�^z]_^�w5hjmyVu��hjf9^(v5VY]�[,giw(m\[uhjgimK�R|�giw9X0/�´,&Dµ'-Qs5�yf�^�Uj^�/ g�m�mjVZ]_^�l9wQ[uUj|
n9UW^?v5g¢e�[uhj^YsDfQ[um}[,mj|5]=n9hjVZhjg¢e+n9UjVZtQ[,t�g�pigihK| �1 ¥
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�;^y^zmjh\[ut9pigimjf_[H�Zº9`yp¢[M�;�RVYU�B�§��ygihjf WLl[,UWhjgiX*£ZlQ[,w5hWg¤�D^�Ujm�´°^?£Zl9g¢e�[uU\v5giwQ[upig�hK|#£YlD[,w5hjgÄ�Q^�UWm\µ+[,wQv([
pigi]_gih¨p¢[M� �°VYU�[��°Uo[,XZ]_^�w5h�V,�VB¨§ �ygihjf_�y^zm\eWf9^�U}£ZlQ[uw�hWgÄ�Q^�Ujmb´°]�[z�oVYUWg�hK|H£ZlQ[uw�hWgÄ�Q^�Ujmoµ�¥Z¬yf9^yn9UWV�Vu�°m�Vu�
hWf9^�mj^�p¢[,mjh�hK�+V}UW^�mjl9pihWm�eoVY](t�g�w�^�mjho[,wQv9[uU\v#eoVY](t�g�wD[,hjVZUjg¢[,p,^zw�l�]_^�Uo[,hjgiVZw9m��yg�hWfH]_VZUj^�mWVYn9f�g�mWhjg¢e�[uhj^?v
hW^?eWf9w9g¢£Zl9^�m��°UjVZ] eoVZ]_n9pi^o{�[uwQ[,pi|5mjgim?¥5�;^H[up�mWV*n�UjV,�Y^�hjfQ[uhyhjf9^*�Zº9`�p¢[M� �r[,gipim��°VYUyhWf9^H^o{9hj^zw9mjgiVYw�Vu�
B�§ �yg�hWf WQl[uUjhjgiX*£ZlQ[uw5hjgÄ�Q^�UWm�gÄ�¨hjf�^²[,tDV,�Y^�mj|5w5h\[Zeohjg¢eyUW^�mjhWUjg¢eohWg�VZw_gim+Uj^�p¢[M{9^?v¡¥Y�;^yhWf9^�Uj^k�°VYUW^²XZ^�h+hjf9^
tD^�mjh�l9n9nD^�U}tDVYl�wQv#�°VZU�hWf9^�^o{9gimjhj^zwQeo^#V,��[#�Yº�`}p¢[M� �°VZU�B�§ �ygihjf�WQl[,UWhjgiX(£YlD[,w5hjgÄ�Q^�UWm?¥�¬yf9^�Uj^�mWl9pihjm
e�[uUjUW|�V,�Z^�U+�°VZU��9{9nDVYgiw5hypiVYXYg¢e�[,wQv�g�w~�Qw9gih\[uUj|(piVYXZg¶eb�ygihjf�[��Dw9gihj^�w5l9](tQ^zUyV,�2�Y[uUjg¢[,t�p�^zm?¥
�Zº9`�p¢[M�ym�fQ[M�Z^}tD^�^�w�l�mj^?v=giw�hjf9gimyeoVYw5hj^k{~h�hjV#XY^�hyl�n9nQ^zU}tDVYl9wQv~myVYw_hWf9^�^o{9n9Uj^zmjmjgi�Z^*nDV,��^zU�Vu�

£Zl9^�UW|�p¢[,w9XZlQ[,XZ^�m?¥�¬yf9^�mW^(Uj^�mWl9pihjm�XYgi�Y^#[(tD^�hjhW^�UHl9wQv~^�UjmWh\[,wDv5giw9X�V,��hjf9^#^o{9n9UW^�mjmWg��Z^(nQV,�+^�U�X�[,giw9^Mv
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B�§���ªR=���� ¦¨§�©H��TDc}ªy«&gim_hWUjgi�5g¢[,p}mWgiwQeo^;hjf�^On9UWgi]_gihjgi�Y^�UW^?eol9UWmjgi�Y^;XZp�VZtQ[,pb�°l9wQekhjgiVYw9m�^o{Q[Zeohjpi|
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XZU\[,n�f5 ¸ez[,w9VZw9giÃ?[,hWg�VZw�[upiXYVYUWgihjf9] �°VZU�[,pi]=VYmjh¨[upip9XYUo[,n9f9mM¥,­Kh�gim�w9VZh�v5g���eol9pih�hjVHmWf9V,� hjfQ[uh2hWf9^}mWh\[ut9pi^
eoVZpiVYUjgiw9X#V,��[�XYUo[,n9f�gim}v5^o�QwD[,t9pi^�giw*B¨§���­DB�T���ª ´¢�°VZU}v5^�ho[,gipim?s5�+^²UW^o�°^�U�hjV / ­j¦¨�Z�5s9ª�B�­D@Y�90°µz¥
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;��� Q ³GB�§���­DB�T���ª [,piUW^?[Yv5|([,n�nQ^?[uUj^?v=giw_hWf9^�pig�hW^�U\[uhjl9UW^H´ / ª�B�­D@Z�9sZ­j¦¨�Y��s�§�hWh\�Y��s9©H§��Y�<0j³Zhjf9^[utQV,�Z^}n9UW^�mj^�w5ho[,hjgiVZw�gim+h\[�-Y^�w��°UjVZ] / §}hWh\�Z�<02[,wQv / ©�§²�Z�<0°µ�¥Zc}m}[,piUW^?[Yv5|#mjhWUj^�mWmj^?v¯[,h+hjf�^²tD^�XZg�w�w9giw9X
Vu�¨hjf9^ymW^?eohjgiVZw¨s�ekVYl9w5hj^zUjmyV,�¨[,UWgihK|�@ �¹��VZl9p¢vHw9VZh�giwQeoUW^?[,mW^}hjf�^y^o{9n9Uj^�mWmjgi�Y^�nDV,��^zU�V,�VB¨§���­DB�T���ª��
�°VZU}[(eoVYwDeogimj^��ol�mjhjgÄ�ëez[,hjgiVZw�Vu��hjf9gim+�r[Zeoh?s�hjf9^�Uj^M[Yv5^�U�gimyUj^k�°^�UjUW^?v)hjV / ©H§��Y�<0js5�yf9^�UW^Hhjf�^H^o{9hj^�w�mjgiVYw
Vu� ��[,ho[,piVYX(�ygihWf eoVZl9w5hjgiw9X�gimH[,pimjV�eoVYw9mWg¢v5^�Uj^Mv 1 ¥0­Kw;�5^?eohWg�VZw9m*�=hjf�UjVYl�XYf;�9sD��^#mjfD[,pip�mjVZ]_^�hWgi]_^�m
�°V9eol�m�VZw(Uj^�mWhjUjg¢eohWgiVYw9myVu� B�§���­DB�T���ª ´Rl9w9w9^�mWhj^?v�eoVZl9w5hj^�UWm?s�Uj^�mWhjUjg¢eohWgiVYw9m+VYw#�°UW^�^}�Y[uUjg¢[,t�p�^zm��ygihjf9giw
hWf9^Hm\ekVYnD^HV,��[(eoVYl9w5hW^�U\µb�yf9g¢ejf��ygipipQUWl9giw�hjf9gimymjnD^?eogÄ�ëe²�°^?[,hWl9Uj^�V,� B�§��}­DB�T���ª�¥
©¹Upl[Yv~^�pQ[,wDv(§}hWhjV / §}hWh\�Z�5s�©H§��Z�90QfQ[M�Z^}e�[,UWUjgi^?v�VYl9h�[uw(giw5 ¸v~^�n9hjf(giw5�Y^zmjhjgiX5[,hjgiVZw*Vu�¨hjf9^�^o{9n9Uj^�m¸ 

mWg��Z^ynQV,�+^�U�Vu� B�§��}­DB�T���ª [,wDv#mjf9V,�yw#gihjm�UWVYt9l9mWhjw9^zmjm+�yg�hWf*UW^�mjnD^?eohyhWV*[,pihW^�UjwQ[uhjgi�Y^yv5^o�Dw9gihjgiVYw9m�Vu�
�9{9nDVYgiw5h}piVYXZg¢e}�ygihWf·ekVYl9w5hjgiw9X�[,wQv·hjV�ekVY]_n�p�^k{~gihK|(hWf9^�VYUW|�¥�­Kw�nQ[uUjhjg¢eol�p¶[uU?sDhjf�^�|�VYt9mW^�Uj�Z^*hWfQ[,h�hjf9^
[utQV,�Z^}v5^o�Qw9gihWg�VZw*Vu� B�§��}­DB�T���ª gim�^?£Zl9gi�Y[,pi^�w5h�hjV�hjf9^�VYw9^+^�w9UWg¢ejf�g�w�X B¨§���­DB�T¯�yg�hWf�[upip~ekVYl9w5hjgiw9X
£ZlQ[uw�hWgÄ�Q^�Ujm'*����.&¯´ 4 @ `?µ�]_^M[,w9giw9X )Whjf9^zUj^H^o{9gimjh�[,h+pi^?[,mWh&4!v5gimjhWgiwQeoh & � m+mjlDejf)hjfQ[uh98:898 -
­KhygimyVZt��5giVYl�m�hWfQ[,hMB�§���­DB�T���ªÂez[,w�VYw9pi|(^o{9n9UW^�mjmHT�¬y­j®)«� ¸ekVY]_n�l9h\[ut9pi^²n�UjVYnD^�UWhjgi^�m?³DgiwQv5^z^?v0s

giw�hjf9^#n9UW^�mj^�wDeo^(V,��[(t9giwQ[uUj|_n�Uj^?v5g¢e�[uhj^*[upi��[M|5mygiw5hj^�UWn9Uj^�hW^?v¯[,m}[(pigiw9^?[uUyVYUov5^�U}VZw�hjf9^HmWhjUWlQeohjl�Uj^�m
´R�yf9g¢ejf)g�myhWf9^HmWg�hWlQ[,hWgiVYw(�RVYUyhjf�^HmjVZUjh�� �%�D�!&:�<� µ�s9[#n9UWVYnD^�UjhK|)g�m}v~^o�QwQ[ut9pi^²giw B¨§���­DB�T gÄ��[,wQv=VYw�p�|
gÄ��gim²ekVY]_n�l9h\[ut9pi^²giw�nDVYpi|5w9VY]=g¶[upQhWgi]_^�VYwO[=v5^�hW^�Uj]=g�w�g�mWhjg¢e�¬�l9Ujgiw9X=]�[YeWf9giw9^ / ­K]_] @AH,s9�+[,U�@Z�90j¥9­Kh
fQ[Zv�tD^�^�w;eoVYw?�k^?eohjl�Uj^?v¯t5|�­K]_]=^�Uj]_[uw / ­K]=]*@$H.0�hWfQ[,hcB¨§���­DB2T*�²ª ��VZl9p¢v�e�[,n9hWl9Uj^([,pip�T�¬y­j®�«� 
eoVZ]_n9l�h\[,t�p�^yn�UjVYnD^�UWhjgi^�m}Vu�2XZU\[,n�f9m?¥��bw5�°VYUWhjl9wD[,hj^zp�|5s5[,m+n9UjV,�Z^�w�t�|_ªy[ugKsGB�ll9UW^�U}[,wQv�­K]_]=^�Uj]_[uwHgiw
/ ª�B�­D@Y�<0jsMhjf9gim�eoVZw?�o^?eohWl9Uj^b�r[,gipim2v~U\[,]�[,hWg¶ez[,pipi|�sWmjgiwQeo^yhWf9^�UW^yg�m�[�¦¨§�©H��TDc}ªy«� ¸ekVY]_n�l9h\[ut9pi^2n�UjVYnD^�UWhK|
Vu�2XYUo[,n9f�myhjfQ[uhyg�m+w9VZh}v5^o�QwQ[ut9pi^�g�w�B¨§���­DB�T���ª�¥��yVZw9^�hWf9^�pi^�mjmMsDg�h+gim�VZt5��giVZl9mjpi|#]_VYUW^}nDV,��^zUK�°l9p¨[
p¢[,w�XYlQ[uXY^}hWfQ[,w B�§���­DB�T�¥9�;^�hjf5l9m�wQ[,hWl9U\[up�pi|(XZ^�h?³
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­Kw�hWf9^HmW^?£Zl9^�pKsD��^HmWfQ[,pip0mWVY]_^zhjgi]_^�m+tD^*eoVYwDeo^�Ujw�^?v¯�ygihjf�giw5�Qw9gihj^��°VZUj](l9p¢[um��ygihjfO[��Qw�g�hW^Hw5l9](tD^�U
Vu�2v5gimjhjgiwQekh��Y[,UWg¶[ut9pi^�m?¥$B�UjVZ] [HeoVZ]_n9l�hj^�U�m\ekg�^zwQeo^�nQVZgiw�h�Vu�ë�5gi^��Hs,mWlQeWf_p¢[,w9XZlQ[,XZ^�m�p¢[Ye.-*[,w#^�?0^?eohWg��Z^
mW|�w5ho[M{¨¥ �yVZw9^�hWf9^�pi^�mjmMsYhWf9^�|(eoVYw�mjhjgihWl9hj^}[uw*^���ekg�^zw�h�]=^?[,w9m�hWV¹[uwQ[,pi|5Ã�^�UW^?eol9UWmjgi�Y^�^o{9hj^�w�mjgiVYw9m�V,�VB¨§
[uwQv=hjf9^�giUyUW^�p¢[,hjgiVZw�hWV#�QUjmWhK KVYUov5^�U}piVZXYg¢eyVZw�eo^�UWh\[ug�w¯eop¢[,mjmW^�m}Vu�2mWhjUjlDeohjl9UW^�m?s�[,myn9UWV,�Y^?v=�RVYU+g�w�mjh\[uwQeo^
t5| E�VYp¢[ug�hWgim²[,wDv���[uU\v5g / E��²�Z�Y[90�VZU ��[M�y[,UMsë¦¡giwQv5^�pip�[,wQv)�;^�giw9mWhj^�giw / ��¦u���,�<0j¥Q�;^#w9V,� XYgi�Y^*[
mWf9VYUWh}Uj^z]_giwQv5^�U+V,��hWf9^�]�[,giw_v5^k�Qw9gihjgiVYw�m}eoVYwQek^�Ujw9giw9X(giw5�Dw9gih\[,UW|_piVYXZg¢e,¥
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! ­R��O;gim�[uw�g�w~�Qw9gih\[uUj|#�°VZUj](l9p¢[9suhjf9^�w)mjV(gim7# O��
! ­R� O·g�m�[uwHgiw5�Qw9gih\[uUj|��°VZUj](l9p¢[y[,wDv ��[��Y[,UWg¶[ut9pi^Ys�hWf9^�w$* �AO�[,wDv', �AOO[uUj^+giw5�Qw9gih\[uUj|��RVYUj](l�p¶[um �
! ­R��� gim}[#mj^�h�V,�2giw5�Dw9gih\[,UW|#�°VYUW](l9p¢[,mMs,hjf9^zw���� [,wQv�����[uUj^Hgiw5�Qw�g�ho[,UW|#�°VYUW](l9p¢[,m?¥
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;��� Q �Y³5´Rg¢µ¨­Kh�gim��+VYUWhjf#w9VYhWg¶ekg�w�X²hWfQ[,h�giw5�Qw�g�hW^�mWhjUWg�w�XYm�Vu�¡£ZlQ[uw�hWgÄ�Q^�Ujm+[,Uj^yw�VYh�[,pipiV,��^Mv0¥Z´°gig¢µ0¬yf9^mW^�]�[uw�hWg¢eomyV,��g�w~�Qw9gihj^b�°VYUW](l9p¢[,m�gim+mjhjUo[,giXYf5h¸�°VYUW��[uU\v5pi|(giw9mjn�g�UW^?v��°UjVZ]&hjf�^²mW^�]�[uw5hjg¢eom+V,�¨�DUjmjh¸ rVZU\v5^zU
�°VZUj](l9p¢[um?³z�°VYU�^o{Q[,]_n�p�^Zs��	� mjgi]=n9pi|²]=^?[,w�m�hjf9^�eoVYwM�ol9wQeohWgiVYw(V,�¨[,pip5�RVYUj](l�p¶[um�g�w
��¥�´°gigig¶µ�c�m��r[uU�[,m
�Qw�g�hW^�mjhjUWlQeohWl9Uj^�m#[,Uj^HeoVZwQeo^�UWw9^?v¯¦ g f VYt5�5g�VZl9mjpi|#gimy](lQeWf(hjV5V(nQV,�+^�U¸�°l9p¨[#p¢[,w9XZlQ[,XZ^YsZmjgiwQeo^H^z�Y^�UW|eop¢[umjm(V,�y�Dw9gihj^_mWhjUWlQeohjl�Uj^¯g�m(v5^o�DwQ[,t9pi^=t�|B[��°VYUW](l9p¢[_Vu�²¦ g f ¥�¬yfQ[uh*gim#�yf�|¯gih*gim#w9^?eo^zmjm\[uUj| hjVeoVZw9mjhWU\[ug�w)hjf9^��°VZUj](l9p¢[,m�V,��¦ g f mWV_[,myhjVN-Z^�^�n�gihjmy^o{9n9UW^�mjmWgi��gihK|��ygihjf9giw=]_VYUW^}UW^?[,mWVYwQ[ut9pi^²pigi]_gihWm?¥

=¼��%O��R���°À O������ ¬yf9^·�°VYUW](l9p¢[,m#V,�*¦ �g f [,UW^�hjf�^��°VZUj](l9p¢[umHV,�*¦ g f �ygihjf [,h(]_VZmjh0 �v~g�mWhjgiwQeoh�Y[uUjg¢[,t9pi^�m�´°^zg�hWf9^�U+�°UW^�^�VYU+tQVZl9wQv9µz¥5¬yf9^y�RVYUj](l�p¶[um�V,��¦ f g f [,UW^²hWf9^y�RVYUj](l�p¶[um�V,��¦ g f �ygihjf�[¹�Qw9gihW^w5l9](tD^�UyV,��v5gimjhWg�wDeohy�Y[,UWg¶[ut9pi^�m�´°^�gihjf�^�Uy�°UW^�^HVZUytQVZl9wQv9µz³
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 g f ³�hjf9^zUj^Hgim²[uw B¨§�°VZUj](l9p¢[����Q´'& 	��Yµ�l9mWgiw9X�[uh²]=VYmWh}hjf�Uj^�^(�Y[uUjg¢[,t9pi^�m�&¨s ��[,wDv ��[,mWmj^�UWhjgiw9X�hjfD[,h�hjf9^zUj^(gim²[=nQ[uhjf�Vu�
pi^�w9XZhjf.� P��°UWVY] &=hWV$�9¥Q¦¡^�h � tQ^�hjf9^�^?v5XZ^HUj^zp¶[uhjgiVYw�s5��^�fQ[M�Z^Y³
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;��� Q ³Q¦ f g f gimymjhWUjg¢eohWp�|�]=VYUj^�nDV,��^zUK�°l9p�hWfQ[,w B¨§���­DB�T�sDmjgiwQeo^#gih}e�[,w�^k{~n�Uj^�mWmHw9VYw~ rUW^?eol9UWmjgi�Y^eop¢[umjmj^zm²Vu�2mWhjUjlDeohjl9UW^�m?¥��Yl9mWh}eoVYw9mWg¢v5^�U}hWf9^��°VZUj](l9p¢[�³
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�yf9^zUj^ / gim�[#w�VYw5 KUj^?ekl9UjmWg��Z^Hmj^zh}V,��giw�hW^�XY^zUjm?¥
�;^�w9V,� hjl�Ujw�hWV(g�w~�Qw9gih\[uUj|_piVZXYg¢ey�ygihjf�eoVZl9w5hjgiw9XD¥9­Kw9mWhj^?[Zv�V,��[Yv�v5giw9X(hjV(hWf9^��°VZUj]�[uhjgiVYw(UWl9pi^�m

Vu��¦ f g f hjf9^¹�°VYUW]�[,hWgiVYw#Ujl9pi^��°VYU+hjf�^*eoVYl�w�hWgiw9X*hW^�Uj]=m?s5�+^H[Yv5VZn9h}[,w=^?£Zl9gi�Y[,pi^�w5h�v~^o�Qw9gihjgiVZw¨s5�yf9g¢eWf�r[Zeogipig�ho[,hW^�m�hjf�^}mjho[,hW^�]_^�w5hWm�Vu�¨g�w5hW^�Uj^�mWhjgiw9X#n9UjVZnQVZmjgihjgiVZw9m?¥Z­Kw(�r[Zeoh?sZhjf�^}n9UWV�Vu��´°m.-Y^�hoejf�^?v=g�w / ©H§��Z�<0éµ
Vu��T�UjVYnDVYmWgihjgiVYw��9¥ �*tD^�piV,� XYgi�Y^�m}[(ez[,w9VZw9g¢e�[,p0�y[M|(V,��l9w5�ygiwQv5giw9XH^z�Y^�UW|�mW^�w5hj^�wDeo^*Vu��B¨§���­DB2T*�²ª
´Rhjf5l9m(eoVYw5h\[ugiw9giw9X�eoVYl9w5hWg�w�X�hj^�UW]_moµ�giw�hWVO[,w¯giw5�Qw9gihW^#�°VYUW](l9p¢[(�ygihjfBeoVZl9w5hjgiw9XO£ZlQ[uw5hjgÄ�Q^�UWm*[,wQv;[
�Qw�g�hW^�w�l�](tQ^�UyVu�2�Y[uUjg¢[,t9pi^�mM¥
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§�t5�5giVYl9mWp�|5spB�§��}­DB�T���ª � edf g f �$0 ´r[�mjhWUjg¢eoh�eoVZw5h\[,giw9]=^�w5h?sMmjgiwQek^}[,pip5n9UjVZnQ^�UWhjgi^�m�^k{~n�Uj^�mWmjgit9pi^
giw B�§���­DB�T���ª [,UW^HUj^Meol9UjmWgi�Y^?µz¥¨©�Upl[Zv5^�p�[,wQv�§�hWhjV / ©H§��Y�<0�X�[M�Y^H[uw�^�pi^�X�[uw5h}ejfD[,U\[Zeohj^zUjgiÃ?[,hWgiVYw�Vu�
hWf9^��°VZUj](l9p¢[,m�V,� e f g f �10 �yf9g¢eWf�[,UW^H^?£Zl9gi�Y[,pi^�w5h+hjV([��°VYUW](l9p¢[}Vu��B¨§���­DB2T*�²ª�¥
	��,À ��À0� �R���°À O����(' / ©H§��Y�<0VB¨§���­DB�T���ª�gim+^?£Zl9gi�Y[,pi^�w5h�hWV*hWf9^}mWl9t9p¢[,w9XZlQ[,XZ^}Vu� edf g f � 0 eoVYw�mjgimK 
hWg�w�X(V,��[upipD�°VYUW](l9p¢[,m�V,��hjf�^}�RVYUj]¯³

�
��� f
´ * ��� &0´'&N_ &Dµ %)# * ���!��� &0´'&N_ &Dµ %�O � µ�	

�°VZUHmj^M£Yl�^�wQeo^�m�´!O �Qµ ��� f giwOmWVY]_^Ne��f%f � 0 ´Rgr¥ ^Y¥dB¨§�� W *���� X � � f �yg�hWfB[,h�]_VZmjh  ;v5gimjhWgiwQeohH�Y[  UWg¶[ut9pi^�m\µ+mWlQeWf�hjfD[,hyhjf�^²]�[,n9n�g�w�X P �R O �_gim}T�¬y­j®�« eoVZw9mjhWUjlQeohWgit9pi^Y¥ 2
¬yf�^�]�[,giw}giw5hj^�UW^�mjh�V,�QhWf9gim2UW^�mjl�p�h�gim�hjfQ[uh¨gih�gim¨giwHmjfD[,Ujn(eoVZw�hWU\[umjh�hWV}hjf�^}e�[,mW^�Vu� B¨§���­DB�T¯g�hWmj^�pÄ�\³

giwQv5^z^?v0s,hWf9^�p¢[uw9XYlQ[uXY^�ekVYw9mWg�mWhjgiw9X�V,�0[,pip,�°VZUj](l9p¢[um � ��� f ´ * ���+&0´'&N_ &Dµ % # *����!����&¡´,&N_ &Qµ�%MO �5µ�s
�°VZU²T�¬y­j®)«�eoVZw9mjhWUjlQekhjgit9pi^#�r[,]=gip�gi^�m�´ O � µ ��� f g�w)mjVY]=^ e��f%f ´°gK¥ ^Y¥bB¨§%�ygihjf¯[,h}]=VYmWh  ��Y[,UWg¶[ut9pi^�m\µgimymjhWUjg¢eohWp�|=]_VZUj^}nDV,�+^�UK�°l�p¨hjfD[,w B¨§���­DB�T / ©H§��Z�<0¸¥

� ��� �d��� "Z�*���?�*-��p)}� � ���+� )��('��#���²���

¬yf9gimHmW^?eohWg�VZwBgim*v5^z�YVYhW^?v;hWV�[�eoVY](t�g�wD[,hjVZUjg¢[,p�eWfQ[,Uo[YeohW^�UjgiÃ?[uhjgiVYw¨s�giw;hj^�UW]_mHVu��hK�+V, Kn9p¢[M|Y^zU²X5[,]=^�m
�ygihjf�nQ^�U¸�°^?eoh�g�w~�°VYUW]�[,hWgiVYw¨sWV,�QhWf9^+^�pi^�]_^�w5ho[,Uj|�^?£Zl9gi�Y[up�^zwQeo^��ygihjf�Uj^�mWnQ^?ekh�hWV}mjVZ]_^�mjl�t9p¢[,w9XZlQ[,XZ^�m¨Vu�
B�§���ªR=��}[,wDvH¦ f g f ��ª�¥,©H[,]=^�m0fQ[M�Y^�p�VZw9XyUj^z�Y^?[up�^Mv*[6-Y^�|�hjV5VZpYgiwHhjf�^�giw5�Y^�mWhjgiX�[uhjgiVYw�Vu�~^k{~n�Uj^�mWmjgi�Y^o w9^zmjmyV,�¨�Y[uUjgiVYl�m�p¢[,w9XZlQ[,XZ^�m�^�gihjf�^�UyVYw#�Qw�g�hW^}VZU�giw5�Qw9gihj^�mjhWUjlQeohWl9Uj^zm?¥0©H[,]=^�m�fQ[M�Y^ytD^�^�w�giw5hjUWV~v~lQeo^?v
hWV�eWfQ[,Uo[YeohW^�UjgiÃ�^#^�pi^�]=^�w5h\[,UW|_^?£Zl9gi�Y[up�^zwQeo^H�ygihjf�UW^�mjnD^?eohHhWV#�QUjmWhK KVYUov5^�U�piVYXYg¢e / «�f9U�H�`Ys�B�U\[Z�,�90js5giw5�9 
w9giho[,Uj|�piVYXZg¢ey�ygihjf��Dw9gihj^�pi|_]�[,w5|(�Y[,UWg¢[,t9pi^�m / a�[uU�F:F�0jsQ[,wDv_^k{~hW^�w9mWg�VZw9m�V,��hjf�^Hp¢[,hjhW^�Ujm�t5|�]=^?[,w�m�Vu�
XZ^�w9^�Uo[,pigiÃ�^?vB£ZlQ[uw5hjgÄ�Q^�UWm / ­j¦¨�Y�5sYE��²�Z�Ye.0j¥¨§�l9U#X�[u]_^�mH[,UW^(�Y^�UW|O](lDejf¯giw9mjn�g�UW^?v)�°UWVY]!hWf9^_X5[,]=^�m
giw5hjUWV~v~lQeo^?v�giw / ­j¦��Y�5sDª�B¨­D@Z�<0j¥

�C��� ������������������� �J+-"1.0/1� ��/0$	� � " � �
­Kw;hWf9gim¹[uwQv¯hjf�^#�°VYpipiV,�ygiw9X*mW^?eohWg�VZw9m?s��+^(mjfQ[up�p�Uj^�mWhjUjg¢eoh#VYl�Ujmj^zp��Z^�mHhWV�hWf9^(mjhWlQv5|¯V,�yhjf9^_ekVYl9w5hjgiw9X
p¢[,w�XYlQ[uXY^�m#�ygihjf ��� ������� � �%& �! i �$#%�%�D����� ¥�a�^o�°VZUj^���^=XYgi�Y^(n�Uj^?eogimW^·v~^o�Qw9gihjgiVZw9m?s��+^_giw5hjUWV~v~lQeo^�[
w9VZhjgiVYw=hjfQ[uhygim}[H]=^�Uj^�XY^zw9^�U\[upig�ÃM[,hjgiVZw_V,��hjf9^Heop¢[umjmjg¢e�[up2eoVZwQeo^�n�h}V,��£ZlQ[,w5hjgÄ�Q^zUK jv5^�n9hWf¨¥9­Khy�ygipipQn�p¶[M|
[ -Z^�|BUWVYpi^�g�w hjf9^)]�[,giw¯Uj^�mWl9pih_Vu�²hjf�g�m(mW^?eohWg�VZw¨¥�¬yf�^��°VYpipiV,�ygiw9X�hK��V;v5^o�Dw9gihjgiVYw9m_[uUj^�](l9hWlQ[,pipi|
UW^?eol9UWmjgi�Y^Y¥

å¢ç�ï¨å¢ð



���������
	���
��������������
�����������! �"��$#%�%�!���%& `?�


=¼��%O��R���°À O ���PS�¦¡^�h%2�tQ^y[��9{9^?v�mjgiXYwD[,hjl�Uj^Y¥M¬yf9^ j�#,I��%� � k����M8A�!
2�=� +�´ 0Hµ¡V,�Q[yn9UWgi]_gihjgi�Y^�Uj^?ekl9UjmWg��Z^
eoVZl9w5hjgiw9X(^o{9n9UW^�mjmWgiVYw 0 g�m}v~^o�Qw9^?v)[,m+�°VZp�piV,�ymM³

! +�´ 0HµY_ �#gÄ� 0 gim}[uw � �%�D�!&:�<� �Y[,UWg¢[,t9pi^}VZU}eoVYw�mjh\[uw5h �
! +�´ ����� P���´ & 	�O�´ &\	 ��	 �¢µjµ�_ +�´ O�µ � [,UWg�hK|D´ &Qµ �
! +�´ ) ´ 0 � 	98:8:8;	�0 � µjµ�_ ®�[M{\W +9´ 0��°µ�]5`�� � �% X�gÄ� ) g�m�[�n9Ujgi]_gihWg��Z^�Uj^?eol�Ujmjgi�Z^yXYpiVYtQ[up,�°l�wQeohjgiVZw

Vu��[uUjgihK|0 �[,wQv=eoV, j[,UWgihK|O`Y¥

=¼��%O��R���°À O ��� � ¦¡^�h O tQ^H[��°VZUj](l9p¢[�Vu� B¨§���ª�¥9¬yf�^ j�#,I��%� � k�����8:�4
,��� +9´!O�µ+V,��O;gim}v5^o�Dw9^?v�t5|
giwQv5lDeohjgiVYw�VZw�hWf9^�mjhWUjlQeohWl9Uj^#V,��O+³

! +�´ O�µ�_ �HgÄ��O;gim}[,w�[,hWVY]=g¶e��RVYUj](l�p¶[�Vu� B¨§ �
! +�´ *-��O�µ�_ +9´ ,/��O2µ _ +�´ O�µ+gÄ� ��g�m}[uw � �%�4�4&:��� �Y[uUjg¢[,t9pi^ �
! +�´ #�O�µY_ +9´!O�µ �
! +�´ O�% "�µ�_ +�´!O$()"�µ _�®�[M{\W +9´!O�µ�	�+9´ "�µ<X �
! +�´ * & O�µ�_ +�´ , &�O�µ�_ +�´ O�µ ��`�gÄ� &·g�my[�� ��57I���� �Y[uUjg¢[,t9pi^}[un9nQ^M[,Ujgiw9X#�RUj^�^Hgiw�O��
! +�´ 0 � _ 0 1 µ�_ +�´ 0 � � 0 1 µ�_Â®�[ { W +�´ 0 � µ�	�+�´ 0 1 µ X*gÄ��0 � [uwQv 0 1 [uUj^Hn9UWgi]_gihjgi�Y^�Uj^?ekl9UjmWg��Z^eoVZl9w5hjgiw9X(^o{9n9UW^�mjmWgiVYw9mM¥


=¼��%O��R���°À O ����� ¦¡^�h*B�§���ª��� v5^zw9VYhW^�hjf9^)mjl9t9piVZXYg¢e(Vu�LB�§��²ª��=�� VZt9h\[ugiw9^?v t5|BUj^zmjhjUWg¢eohjgiw9X hjf9^
�°VZUj](l9p¢[um2hWVHhjf�^²VZw9^�m+�ygihjf(w9VHw�^�mjhWg�w�X*Vu�2eoVYl9w5hW^�UjmMs�B¨§���ª��� h � hjf9^�mjl9t�p�VZXYg¢eyVu� B¨§���ª��� VYt�h\[,giw9^Mv
t5|(Uj^zmjhjUWg¢eohjgiVYw=hjV#hjf9^b�°VYUW](l9p¢[,m��ygihjf_[uh�]_VZmjh � v5gimWhjgiwQeoh+�Y[,UWg¶[ut9pi^�my´R^�gihjf9^�U��°UW^�^�VYU�tDVYl9wDv9µ�Vu�¨mjVZUjh
� �$5NI$��� sD[,wQv B¨§���ª��� h � h � hWf9^�mjl9t�p�VZXYg¢e+V,��B¨§���ª��� h � VYt�h\[,giw9^Mv(t5|(Uj^�mWhjUWg¶ekhjgiVYw�hjV#hjf�^y�°VZUj](l9p¢[,m�Vu�
£ZlQ[uw�hWgÄ�Q^�U}v5^�n�hjf�pi^�mWmyhjfQ[uw�VZUy^?£ZlQ[,p�hjV�"5¥
c�pihjf9VZl9XYf¯hjf9^�eoVYw�mjhjUo[,giw5hjm#��^=gi]_nDVYmj^#VYw;hWf9^(�RVYUj](l�p¶[um}Vu�6B�§���ª��� ��^M[$-Y^zw;g�hWmH^o{9n9UW^�mjmWg��Z^

nDV,��^zU?s,hWf9^�Uj^y[,UW^�w5l9]=^�UjVZl9m¨n�UjVYnD^�UWhjgi^�m�Vu�~XZU\[un9f9m�hjfQ[uh2[uUj^yv5^o�QwQ[ut9pi^�giwHhWf9^+mjl9t9piVZXYg¢eom¨Vu��B¨§���ª �� s
[umymjf9V,�yw�t5|_hWf9^�w9^o{9h}^o{Q[u]_n9pi^Y¥
���0� 
����°¼ ���PS c!XZU\[,n�f ��gim ���4&$#%; I$� gÄ�¹[upipyhjf9^��Z^�UjhWg¢eo^�m�fQ[M�Y^�hWf9^�m\[u]_^�v5^�XZUj^�^Z¥ 6 ���9´��Hµ��
B�§���ª �� h 1 h � gim}[¹�°VYUW](l9p¢[�^o{9n9UW^�mjmWg�w�X_hjfD[,h�� gimyUW^�XYl9p¢[uU?³

6 ����´��Hµ ³ *-� , &I�^����P���´ ��	��#´,& 	��Zµ (
�#´ ��	 &Dµjµ�_ � 8
c%XYUo[,n9f�� g�m 	�#%; �<���=I�� gÄ��hWf9^�Uj^(^k{~gimWhjm*[�«�l9pi^�UHeo|9eopi^Ys¡gr¥ ^Y¥0[�eo|9eopi^#nQ[,mWmjgiw9X�hjf9UWVYl9XZfO^M[YeWfO^Mv5XY^
^o{Q[Zeohjpi|(VYwDeo^Y¥%B¨giw9gihW^}eoVYw9w�^?eohj^Mv_l�wQv5giUj^?ekhj^?v=XYUo[,n9f�m�[,UW^²«�l9pi^�UWg¢[,w(gÄ�¡[uwQv#VYw�p�|�g¤�2[upip9�Y^�UWhjg¢eo^�m+fQ[M�Z^
^��Z^�wOv5^zXYUj^z^�m?sD�yf9g¢eWf�e�[,w�tD^²^k{~n�Uj^�mWmj^?v¯t5|
� �+� ��"Z´��Hµ �\B�§���ª �� h 1 h � ³

� � � � "Z´��HµB³ , & *-�\�^����P���´ ��	��#´,& 	��Zµjµ�_ � ��8
�;^�w9V,� v5^o�Qw9^#[,w_^M£Yl�g��Y[upi^�wQeo^�Uj^zp¶[uhjgiVYw�s9[,mjmWV9eog¢[,hj^Mv�hjV(hWf9^��°VYUW](l9p¢[,m�Vu� B¨§���ª �� h � s5V,�Y^zUyhjf9^

eop¢[umjm}Vu�¨�Qw�g�hW^�Uj^�p¢[,hWgiVYwQ[up0mjhjUWlQeohWl9Uj^�mM¥

=¼��%O��R���°À O ���('Â¦¡^�h�� [uwQvVB¯tQ^+hK��Vb�Qw9gihj^C2Z KmjhWUjlQeohWl9Uj^zm?¥Z­R�ëtDVYhWfHmjhWUjlQeohWl9Uj^zm�mo[,hjgim¸�°|H^o{Q[Yekhjpi|�hjf9^
mo[,]_^�mj^�w5hW^�wQeo^�m�V,��B¨§���ª��� h � h � sZhjf9^�|�[,UW^}m\[ug¢v(hjV#tD^*´' ,� � 	 ",µR K^?£Zl9gi�Y[,pi^�w5h�[uwQv#�+^²�yUWgihj^�� ���� h � B}¥
­R�}tDVYhWf;mjhWUjlQeohWl9Uj^zm_m\[uhjgimK�R|O^o{Q[Zeohjpi|;hjf�^_m\[u]_^#mj^�w5hW^�wQeo^�m=V,� B�§���ª��� h � s¨hWf9^�|B[uUj^_mo[,g¢v¯hjV)tQ^

´' ,� � µr r^?£Zl9gi�Y[up�^zw�hy[,wDv_�+^��yUjgihj^�� ���� B}¥

ï�ï Ø�npo ú�úzó



`z� � ����4
,�,I$��������#%5���I i ����"Y�G���3���D��
2����	 ��;�;[#

¬yf�^²X5[,]=^y��^�n9UW^�mj^�w5h�w9V,���ygipip0n9UW^?eogimj^�pi|�eWfQ[,Uo[YeohW^�UjgiÃ�^�hjf9^*[utQV,�Z^�w9VYhWg�VZw_Vu�2^?£Zl9gi�Y[,pi^�wDeo^Y¥

=¼��%O��R���°À O ����� �;^(v5^o�Qw�^(hjf9^(X5[,]_^�� �� h � ´r[,pimWV_Uj^k�°^�UjUW^?v;hWV�[,m�hjf9^(X5[,]=^�� �� Vu��pi^�w9XYhWf "5s¡gr¥ ^Y¥
�ygihjf "�]_V,�Y^zm\µ�VZw(mjhjUWlQeohWl9Uj^�m � [uwQv#B}¥5¬yf9^�UW^H[,Uj^�hK��V�n9p¢[M|Y^�UWm?s��²[,wDv����Ys9[uwQv#�RVYU�^?[ZeWf_�Y[,UWg¢[,t9pi^
& �\s �d_Â`�	98:898�	 � s,[�nQ[,giU�V,� & �¢ KnD^�t9t9pi^�mM¥,�;^�v5gimjhWgiw9XYl9gimWfHtQ^zhK��^�^zw(hK��Vc-5giwQv5m¨Vu�Q]_V,�Z^�m?³zhjf9^ i ; I������ i I�;
5N�$�$��� s0g¢v5^zw�hWg¢e�[,p�hWV�hjf9^(VZw9^�m�V9e�eol9UWUjgiw9X�giw;[,w;«�f9Uj^zw5�°^�lQeWf5hK DB�U\[�l �imWm9x^_X5[,]=^��°VYUb�QUjmWhK KVYUov5^�U#p�VZXYg¢e
/ «�f9U�H9`Zs,B9Uo[Y�,��0js
`Y¥��yn9g¢e.-�m�l9n_[�nQ[ug�U�Vu� & �  KnD^�t9t9pi^�my[,wQv#n�l9hjm�VZw9^yV,�¨hWf9^ynD^�t9t9pi^}VZw�[uw(^�pi^�]_^zw�h�Vu�¨hjf9^}v5VZ]�[ug�w
V,��VYw�^²Vu��hjf9^HhK�+V#mjhjUWlQeohWl9Uj^�mMs¨mo[M|	� �
���²UW^�n9pigi^�m}t5|=n9l9hjhWgiw9X(hjf9^�VYhjf�^�U}nD^�t9t9pi^HVu�2hWf9^HnQ[ug�U
VYw�[,w=^�pi^�]_^zw�hyVu�2hWf9^*v5VZ]�[,giw#V,��hjf9^HVZhjf9^zUymjhjUWlQeohWl9Uj^ �

[uwQv=hjf9^*i ��#G��� ����&75N�$�$��� s
`Y¥��*n�g¶e.-5m}l�n  
�+´' 
���  9µ�nQ[ug�UWm}Vu�!& �é KnQ^�t�t9pi^�mH[,wQv�eWf9V5VZmj^�m*[=mW^�h����(V,�! 
�Ä Khjl9n�p�^zm²giw�VZw9^HVu�
hjf9^#hK�+V_mjhWUjlQekhjl9UW^�m?s�mo[M|���� �������¸¥����HUW^�n9pigi^�m�t�|¯ejf�V�VZmjgiw9X�[(mj^zh������(Vu�! 
�â Khjl�n9pi^�m�g�w)hjf9^
v5VY]�[,giw(V,��hjf9^�VYhjf�^�UymjhWUjlQeohWl9Uj^Zs0m\[M|	� ��� �TE � � ¥�� � [,wQv�� ��� ](l9mWh�mo[,hjgim¸�°| ] � � ]$_`] � ��� ]��

�9¥���n9l9hjm�VYw9^�nD^�t9t9pi^HVu��^?[YeWf�nQ[,giUyf9^�fQ[,myho[$-Y^zw¨s9gK¥ ^Y¥  
�0nD^�t9t9pi^�mMsDVYw�VYw9^�Vu��hWf9^  
�Ä rhWl9n9pi^�myVu�
� ��� ¥����#Uj^�n9pigi^�mHt5|�n�l9hjhWg�w�X_hjf�^(Uj^�]�[,giw9giw9X#nQ^�t�t9pi^�m(´°VZw9^(giw�^?[Zejf;nD[,giU?sDgK¥ ^Y¥� 
��nQ^�t�t9pi^�m*[,m
��^zp�p¢µ�VYw�[� 
�  rhWl9n9pi^�V,�����9¥

�(e�[,w¯v5^?eog¢v5^([,h�[,w5|�]_VY]=^�w5h�giw�hWf9^HX5[,]_^�hWV_hjUWgiXYXY^zU¹[�l9w9g¢£Zl9^*i �$#%�%�!���%&�57����� sDf9^�wQek^H�°VZU\eogiw9X
���HhjV#Uj^zn9pi|�t5|_[#]=V,�Y^yV,��hjf9^�m\[,]=^}hK|5nD^Y¥
¬yf�^�X5[,]=^(XYV5^�m_[,m#�RVYpipiV,�ym?¥��5l9n9nDVYmW^�hjf9^�n9p¢[M|Z^�Ujm(fQ[M�Z^�[up�UW^?[Yv~|Bh\[�-Y^�w "��²eop¢[umjmjg¢e�[upy]_V,�Z^�m

´'"�� � ";�  ��+�°VYU(mWVY]_^  
� �  9µ�¥�T�p¢[M|Z^�U���hjUjgiXZXY^�UWm�[¯eoVYl9w5hWg�w�X;]_V,�Y^(t5| mj^�giÃ�giw9X  
��nQ[,giUWm*Vu�
& �  KnD^�t9t9pi^�mM¥�cy�°hW^�UHhjf�g�m �[O ������¼·ekVYl9w5hjgiw9X)]_V,�Y^ZsQhWf9^_X5[,]=^HUj^�mWh\[uUjhjm#�RVYU*[uw9VYhWf9^�U�"'� ´,"����  ��¶µ
eop¢[umjmjg¢e�[up¨]=V,�Y^�mM¥
¦¡^�h 4F� 	 ��?+tD^¹[#nD[,giUyV,��nQ[,UWhjg¢[,pD�°l�wQeohjgiVZw9m?s

��³�W & � 	:898:8<	 & � XMR�� � �(³�W & � 	:8:898<	 & � XMR E

mWlQeWf hWfQ[,h�hjf9^�v5VY]�[,giw9m�V,�3� [,wQv �¯[,UW^_^?£ZlQ[upr¥�¦0^zh��! � W & � 	98:898<	 & � X=tQ^=hjf9^�v5VZ]�[,giw�Vu�3�¨¥c�w �  <i �$�<kY&�#%��I9�!�=�$� VZw � 	�B gim}[#�Y[,pig¢v#nQVZmjgihjgiVYw�Vu�2hjf�^HX�[u]_^"� �� h � tD^�hK�+^�^�w � [uwQvAB}¥ �¡´,& �°µ�_ :
]=^?[,w9m+hjfD[,h}[�nQ^�t�t9pi^²Vu�2hWf9^ & �é rnD[,giU�gim+VYw=hjf9^�^�pi^�]=^�w5h7:.�#�#¥5­R� & �"$���  s5hjf9gimy]=^?[,w9m+hjfD[,h+hjf9^
& �¢ KnD^�t9t9pi^�m�[,Uj^�w9VZh}eol9UWUj^�w5hjpi|�n9p¢[Yek^?v=VYw_hWf9^HmWhjUjlDeohjl9UW^�m?¥
¦¡^�h 47� � 	 ���<?ytD^HhWf9^�ekVYw5�QXZl9U\[uhjgiVYw�Vu��hWf9^#X�[,]=^²[ �°hj^�U�]_V,�Z^ �Z¥ � ; I$>:�<� � ��� �%�c�=�,� � �� h � &�I�57�

I4 ��4�<��57����� ��gÄ�²hWf9^�]�[un9n9giw9X-� �z´,& �rµ��R ���M´'& �°µzs��°VZU*^M[YeWf & ���%�  s�gim(w9VYh_[uwBgimjVZ]_VZUjn9f9gimW]
tD^�hK�+^�^�w�hWf9^�g�wDv5lQeo^?v mWl9t9mjhWUjlQekhjl9UW^�m,¥}T�p¢[M|Y^�U������ygiw9m#gÄ�&��v5V5^�m_w9VZh?s�gK¥ ^Y¥�g¤�H[M�°hW^�U#^?[YeWf V,��hjf9^
]=V,�Y^�m#`�	:898:8<	 "5s�hjf9^(p¢[,hWhj^�U�]�[,n9n9giw9X(gimH[,w¯gimjVZ]_VYUWn9f9gimj]�¥9T�p¶[M|Z^�U����#gim�m\[,g¢v)hjV=fQ[M�Y^([=�yg�w�w9giw9X
mWhjU\[uhj^�XZ|=�°VYUyhWf9^�� �� h � X�[,]=^}gÄ�\s5�yfQ[uhj^��Z^�U'��n9p¢[M|5m?s(�����ygiw9mMsQ[,wDv_hWV_fQ[M�Z^H[#�yg�w�w9giw9X*mWhjUo[,hj^zXY|=�°VYU
� �� gÄ�\sZ�°VYU+^��Z^�Uj| "5s5f9^�fQ[um}[#�yg�w�w9giw9X*mWhjUo[,hj^zXY|(�RVYUyhjf�^&� �� h � X�[,]=^Y¥
¬yf�^"� �� h � X�[u]_^yv5^o�Qw�^?v_[utQV,�Z^yg�m+£Yl�g�hW^}eopiVYmW^}hjV�hjf9^�X�[,]=^y´ / ­j¦��Y�5s5ª�B¨­D@Z�90°µ¡�°VYU+ejfD[,U\[Zeohj^zUjgiÃ�giw9X

^�pi^�]=^�w5h\[uUj|(^?£Zl9gi�Y[,pi^�wDeo^}�ygihjf=Uj^�mWnQ^Meoh�hjV#hjf9^��°VZUj](l9p¢[,m�Vu� B¨§�� W *���� X ����� ] f ´°gK¥ ^Y¥%B¨§ ^zw9Ujg¢eWf9^?v

å¢ç�ï¨å¢ð



���������
	���
��������������
�����������! �"��$#%�%�!���%& `?�

�ygihjf¯[,pip�eoVYl9w5hWg�w�X�£ZlQ[,w5hWg¤�D^�Ujm'*����+&�]=^?[,w�g�w�X )Whjf9^�UW^_[,UW^�[uh}pi^?[,mWh 4 & � m�mjlQeWf;hWfQ[,h:898:8 -�µy�ygihWf
� �Y[uUjg¢[,t�p�^zm}[,wQv�Vu��£YlD[,w5hjgÄ�Q^�U¸ ¸v~^�n9hjf+"5¥Q¦¡^�h�l9m²v~^�w9VYhW^*hWf9^#p¶[uhjhW^�U}X5[,]_^�t5|#� � h �� h � ¥Dc�p�p�]_V,�Z^�m�[uUj^
eoVZl9w5hjgiw9X(]=V,�Y^�m+V,��hjf9^��°VZUj]O³
`Y¥��_mW^�giÃ�^�m_[)nQ[,giUHVu��& �i KnD^�t9t9pi^�m_[uwQvBeWf9V5VYmW^�m([�mW^�h����)g�w;VZw9^_Vu�}hjf9^=hK��V)mjhjUWlQeohWl9Uj^�mMs+m\[M|
����� �#¥
���HUW^�n9pigi^�myt5|�eWf9V5VYmWgiw9X_[#mj^�h������HV,��^�pi^�]=^�w5hjmygiw_hWf9^HVYn�nQVZmjgihj^�mjhWUjlQekhjl9UW^Ys0m\[M| E(¥
����[uwQv	�����#](l9mjh�fQ[M�Y^�hjf�^Hm\[u]_^²ez[,U\v~g�wD[,pigihK|�¥

�9¥��Hn9l9hWm}VZw9^�V,��hjf9^�nQ^�t�t9pi^�m�V,��hjf9^ & �i KnQ[ug�UyVZw�VYw9^H^zp�^z]_^�w5h�� � �����5¥
���HUj^zn9pig�^zm}t5|_n9l�hjhjgiw9X
hjf9^�Uj^�]�[,giw9giw9X�nQ^zt9t9pi^HV,��hjf9^ & �i KnQ[ug�UyVZw_VZw9^�^�pi^�]_^�w5h&:;� ���9¥

¬yf9^��°VYpipiV,�ygiw9X_hWf9^�VZUj^�] ^zmjh\[ut9pigimjf9^�m#hjf�^�eoVZw9w9^?eohWgiVYwBtD^�hK�+^�^�w � � h �� h � [,wQv B¨§ �ygihjfB[,pip�ekVYl9w5hjgiw9X
£ZlQ[uw�hWgÄ�Q^�UjmM¥
0�1�¼5ÀD�,¼�
 ���PS / ­j¦¨�Z�5sQª�B�­D@Y��0�¦¡^�h��S[,wQvAB tQ^�hK��V��Qw9gihj^HmWhjUWlQeohjl�Uj^�mM¥¨¬yf9^¹�°VYpipiV,�ygiw9XHhK�+V_mjho[M 
hW^�]_^�w5hWm}[,Uj^�^?£Zl9gi�Y[,pi^�w5h?³

! � [,wQvAB�mo[,hjgim¸�°|_^o{Q[Zeohjpi|_hWf9^Hmo[,]_^b�°VYUW](l9p¢[,m�Vu� B�§�� W *����#X ����� ] f �ygihjf � �Y[uUjg¢[,t9pi^�my[,wDv
V,��£YlD[,w5hjgÄ�Q^�U¸ ¸v~^�n9hjf."5¥

! T�p¢[M|Y^�U"����fQ[,m}[#�ygiw9w�g�w�X*mWhjU\[uhj^�XZ|(�°VZUyhjf9^�� �
h �

� h � X�[u]_^ytD^�hK��^z^�w � [uwQv�B}¥

­Kh�g�m�VYt5�5g�VZl9m�hjfQ[uh�[HeoVZl9w5hjgiw9X�]_V,�Z^�Vu� � �� h � ]_^�UW^�pi|HXY^zw9^�U\[upig�Ãz^�myhjf9^y]=V,�Y^�m�Vu� � � h �� h � ¥Z¬yf9^y]�[ug�w
v5gK?0^�Uj^zwQeo^�tQ^zhK��^�^zw VZl9UHX5[,]_^#[,wQv¯hWf9^�giUjm#gim²hWfQ[,h���^=fQ[M�Y^#l9w9w9^zmjhj^MvBnDVYpi|5[Yv5g¢e#eoVYl9w5hW^�Ujm#�yf9gipi^
hWf9^�|�fQ[M�Y^�w9^�mWhj^?v)]_VZwQ[Yv5g¢eyeoVZl9w5hjgiw9X(£ZlQ[,w5hjgÄ�Q^zUjm?¥
�;^�w9V,��[uUj^�giw�[�nQVZmjgihjgiVYw=hjV#XY^�w�^�U\[up�giÃ�^�hWf9^���^�pipÄ !-�w�V,�yw(Uj^�mWl9pihyV,��«�f9Uj^�w~�°^�lQeWf5h²[uwQv�B9Uo[�l �imjm9x^

hWV(hjf9^�mW^Hw9^�� X5[,]=^�m?¥
0�1�¼5ÀD�,¼�
 ��� � ¦¡^�h �&[,wQv#B tQ^�hK�+V 2Z KmjhWUjlQeohWl9Uj^zmy�°VZU�[HXZgi�Y^�w(mWg�XZwQ[,hWl9Uj^V20¥5¦0^�h� _[uwQv � tQ^�hK��V
giw5hj^�XZ^�UjmM¥D¬yf9^��°VYpipiV,�ygiw9X�mjh\[uhj^�]=^�w5hjm}[uUj^H^?£Zl9gi�Y[up�^zw�hM³

! � ���� B �

! T�p¢[M|Y^�U"����fQ[,m}[#�ygiw9w�g�w�X*mWhjU\[uhj^�XZ|(�°VZUyhjf9^�� �� X�[u]_^ytD^�hK��^z^�w �&[,wQvAB}¥
¬yf�^_n9UWV�Vu�}Uj^�pigi^�m#giw;nQ[,UWh*l9nDVYw;hWf9^(�RVYpipiV,�yg�w�X_pi^�]_]�[9s�mjh\[uhjgiw9X�hWfQ[,h#hjf�^�v5gimjhWgiw9XYl9gimWfQ[,t9gipigihK|

Vu��hK��V=mjhWUjlQeohWl9Uj^zmHt5|·[��°VYUW](l9p¢[�V,��B¨§���ª��� h � [,]_VZl9w5hjm+hjV=hjf9^(v5gimjhWg�w�XYl9gimjfD[,t9gipigihK|(t�|�[��°VZUj](l9p¢[
eoVZw5h\[,giw9giw9XyVZw9pi|}VZw9^�eoVZ]_nDVYw9^�w5h�V,�9hjf9^��°VYUW] )Whjf9^�UW^�^k{~gimWh2^k{�[Zeohjpi| �  
�â Khjl9n�p�^zm2mo[,hWg�m¸�°|5giw9X}[yeo^�UWh\[,giw
n9UWVYnD^�UjhK| -Ds0�yf9g¢eWf [Ze�eoVYl�w�hWm��°VZU}hjf�^*n9UW^�mj^zwQeo^�V,��[�mjgiw9XZp�^ i �$#%�%�!���%&�57����� giw�hWf9^(X�[u]_^�my�+^�[uUj^
v5^M[,pigiw9X*�ygihWf¨¥
��¼ 
 
;� ����� ¦0^�h � [,wQvJB±tD^;hK��VJ2Z rmWhjUWlQeohjl�Uj^�m�Vu��[ XYgi�Y^zw�mjgiXYwD[,hjl�Uj^-20¥+­R� � [,wDvJBS[uUj^
mW^�nQ[,Uo[,hW^?v�t5|�[¯mj^zw�hW^�wQeo^\O V,� B¨§���ª��� �ygihWf � �Y[uUjg¢[,t9pi^�mMs�hjf9^zw�hjf9^z| [uUj^O[upimjV;mj^znQ[,Uo[,hj^Mv�t5|
[)mj^�w5hW^�wQeo^¯V,�QB¨§���ª��� Vu�²mj]�[,pipi^�UHVZU*^?£ZlQ[up}£ZlQ[,w5hjgÄ�Q^zU_v5^�n9hWf¨s�eoVYw5ho[,giw9giw9X;[,h#]_VYmWh � v~g�mWhjgiwQeoh
�Y[uUjg¢[,t9pi^�m}[uwQv_[#l�w9g¢£Yl�^¹[uhjVZ]&V,��hjf9^��RVYUj] ������P���´ &\	�O�´ &QµWµ�_3�W¥

ï�ï Ø�npo ú�úzó



`9H � ����4
,�,I$��������#%5���I i ����"Y�G���3���D��
2����	 ��;�;[#

	��,À0À ��³Z­Kh�gim�[�mWgi]_n9pi^+n9UjV5V,�¨t5|HgiwQv~lQeohjgiVZw(VYw(hjf�^}mjhWUjlQekhjl9UW^²Vu� O+¥Yc�p�]=VYmWh2[,pipQez[,mj^zm}[,Uj^}ekp¶[umjmWg¶ez[,p
[uwQv=��^HVZ]_gih�hWf9^�]O¥9¦¡^�hyl9m��ol9mjhymWf9V,� f9V,��hWV_v5^?[up¨�ygihjf=mjl9t5�RVYUj](l�p¶[um�giw5�YVZpi��giw9X � �%�D�4&��<� hj^�UW]_m?¥
­R� � [,wQv BB[,UW^ymj^�nD[,U\[uhj^?v�t5|*[b�°VYUW](l9p¢[ *-� "bsYhWf9^�w(hjf�^�|�[uUj^ymW^�nQ[,Uo[,hW^?v(t5|�"+´Rw µzsM�°VZU2mWVY]=^�P��$�}¥
­R��� [,wQv#B [,Uj^�mj^�nD[,U\[uhj^?v=t5|([��°VZUj](l9p¢[ ) ´ 0 � 	:898:8<	�0R=5µY_ ) �é´ 0��� 	98:8:8 	�0��� µ�sZ�yf9^�UW^ ) [uwQv ) �Q[uUj^n9UWgi]_gihjgi�Y^yUW^?eol9UWmjgi�Y^�XYpiVYtQ[up5�°l9wDeohjgiVYw�myV,�2UW^�mjnD^?eohWgi�Y^*[uUjgihK| ��[,wQv��5s5hjf9^zw �&[,wQvAB�[,UW^�mj^�nQ[uU\[uhj^?v
t5| 0^_ w s��°VYU�mjVZ]_^Hn�Ujgi]_gihjgi�Z^²UW^?eol9UWmjgi�Y^=^o{9n9Uj^zmjmjgiVZw 0 �TW 0 � 	98:898<	�0R=�	�0��� 	98:8:8;	�0��� X_[,wQv)mjVZ]_^P����b¥ 2

¬yf�^²n�UjV5V,��V,��¬yf9^�VZUj^�] �9¥â�¹�°VYpipiV,�ym�gi]_]=^?v5g¢[,hW^�pi|��°UjVZ]&¬yf9^�VZUj^�] �9¥i`�[,wQv�¦¡^�]_]�[²��¥â�9¥

�C� � ��/
	V/0�)���R�
� +-"1.0/1� ��/0$	� � " � �
©H[u]_^�mb�°VYU�giw5�Qw9gih\[uUj|�piVYXZg¶e�[up�UW^?[Yv~|�fQ[M�Y^#[(U\[uhjf9^zUHpiVYw9X(f9gimWhjVYUW|�¥D¬yf9^z|�fQ[M�Y^�tQ^�^zw;�yg¶v~^�pi|�l�mj^?v
giwBhWf9^_pigihj^zU\[,hWl9Uj^�VZw;�Qw9gihW^_]_V9v5^zp�hjf9^zVYUj|5s�]�[ugiw9pi|�tD^?e�[ul9mj^)hjf9^�|;n�UjV,�5g¢v5^�[�nDV,�+^�UK�°l�pyhjV5VYp��°VYU
giw5�Y^�mWhjgiX�[uhjgiw9X(hWf9^H^o{9n9UW^�mjmWg��Z^�w9^�mWmHV,��w5l9]=^�UjVZl9m}p¢[,w�XYlQ[uXY^�mytD^�piV,��giw5�Dw9gih\[,UW|_piVYXZg¢eH´!B¨§���­DB�T �°VYU
giw9mWh\[,wDeo^?µ�¥�c%X�[u]_^��°VYU�^��Z^�Uj|¯¦ � g f �NW *���� X ����� ] f gim�giw5hjUjV9v5lDeo^?v)g�w / ­j¦¨�Z�<0¸¥D­Kh�gim�mjhjUo[,giXYf5h¸�°VYU¸ �y[,Uov5pi|Hgiw9mjn9giUW^?v��°UjVZ]%� � h �� h � ¥,�;^��°VYpipiV,�;hjf9^ymo[,]=^�nQ[uhjhW^�Ujw_[uwQv*v~^o�Qw9^�[}X5[,]=^ � �� h f ¥,¬yf9^ymWl9t9m\ekUjgin9h�O�ol9mWhygiwQv5g¢e�[,hW^�myhjfD[,hyhjf�^²w5l9](tD^�U+V,��]_V,�Z^�m�gimyl9w9pigi]_gihW^?v0¥
¬yf�^}X�[u]_^yXZV�^zm�^o{Q[Zeohjpi|(giw_hWf9^}mo[,]_^y�y[M|_[,m�� �� h � ^o{Qeo^�n9h+�RVYU+hjf9^�Uj^�mWhjUjg¢eohWgiVYw�hjV�"�]_V,�Z^�m?³uhjf9^

mo[,]_^�XYV5^�m�VYw_giwQv~^o�Qw9gihj^zp�|5¥
� ; I$>:�<� � � ���%�c�=�,� � �� h f &:I$5N��I! ��D���L57����� �HgÄ��hjf9^H]�[,n9n�g�w�X � �z´'& �Kµ �R ���M´,& �°µ�s~�°VYUy^M[YeWf & � �

�  s5g�m�w9VYh�[uw_gimjVZ]_VZUjn9f9gimW] tQ^�hK�+^�^�w�hWf9^}mWl9t9mjhWUjlQekhjl9UW^�m�g�wDv5lQeo^?v�t5|*hWf9^�Uj^�mWnQ^?ekhjgi�Y^�nDVYmjgihWg�VZw9m�Vu�
hWf9^HnD^�t9t9pi^�mM¥QT�p¢[M|Y^zU"���H�ygiw9m+gÄ� ��w9^��Z^�U²v~V�^zm?s9gK¥ ^Y¥5gÄ��[ �°hj^zUy^?[YeWf�Vu�2hjf�^H]_V,�Z^�m}`�	o��	:8:898�	 ��	98:8:8âs5hjf9^
p¢[,hWhj^�U�]�[un9n9giw9XHgim}[,w�gimjVZ]_VZUjn9f9gimW]O¥YT�p¢[M|Z^�U"����gimym\[ug¢v_hWV(fQ[M�Y^H[#�ygiw9w9giw9X(mWhjUo[,hj^zXY|=�°VYU+hjf�^�� �� h fX5[,]_^�g¤�os?�yfD[,hj^z�Y^�U �+n9p¢[M|5m?s����}e�[,w#]�[ug�w5ho[,giw}giwQv5^k�Qw9gihj^�pi|HhWf9^ygimjVZ]_VYUWn9f9gimj] tD^�hK��^z^�w_hWf9^�giwQv~lQeo^?v
mWl9t9mjhWUjlQekhjl9UW^�m?¥+§}t5�5giVYl9mWpi|�s(� �� h f [,gi]_m}[uh¹ez[,n9hWl9Ujgiw9X�hjf�^*w9VZhjgiVYw)V,��^?£Zl9gi�Y[up�^zwQeo^#�yg�hWfOUW^�mjnD^?eoh#hjVgiw5�Qw�g�ho[,UW|_piVYXZg¶e+�ygihWf�tDVYl�wQv5^?vZ j[,UWgihK|�eoVZl9w5hj^�UWm?¥

=¼��%O��R���°À O ����� ¦¡^�h�¦ � g f ��ª �� tD^+hjf9^+mjl9t�p¶[uw9XYlD[,XY^+V,�0¦

� g f ��ªBeoVZw9mjgimjhWgiw9X}Vu�Qhjf9^+�RVYUj](l�p¶[umQ�ygihWfl9w�w9^�mjhW^?v¯eoVYl9w5hW^�Ujm�V,��[uUjgihK| �  0¥

=¼��%O��R���°À O ���'&�¦¡^�h�� [uwQv�B tD^²hK�+V#mjhjUWlQeohWl9Uj^�m�V,�Z^�U�hWf9^�m\[u]_^}mWgiXYwQ[uhjl9UW^Y¥5­R� �&[,wQvGB mo[,hWg�m¸�°|
^o{Q[Zeohjpi|;hjf�^(m\[,]=^(mj^�w5hW^�wQeo^�m(Vu�²¦ � g f ��ª��� s0�+^_mo[M|OhWfQ[,h�hjf9^�|B[uUj^�´' ,� � 	
��µR K^?£Zl9gi�Y[,pi^�w5h?s¨[uwQv¯�+^�yUWg�hW^ � ���� h f B�¥

¬yf�^}VYw�p�|_v~g[?0^�UW^�wQeo^HtD^�hK�+^�^�w�� �� h f [uwQv�� �� gim+hjfQ[uh?s5giw_hWf9^He�[,mW^�V,� � �� s5hjf�^²mWhjUo[,hj^zXY|_Vu�¨n9p¢[M|Y^�U����ez[,w IL
��<�=�$��� v5^znQ^�wDv�l9nDVYw)hjf9^#n9p¢[,w9w�^?v�w5l9](tD^�UyV,��]_V,�Z^�myV,�+hjf9^HX5[,]=^Y¥,WyV,�+^��Y^zU?sDtQ^Me�[,l9mW^
Vu�}hjf9^#�Qw�g�hW^�w9^�mWm*Vu��hWf9^_mWhjUWlQeohjl�Uj^�mMs ���=fQ[,m*[=�ygiw9w9giw9X�mWhjU\[uhj^�XZ|��RVYU�� �� h f g[?Bf�^_fQ[um¹[·�yg�w�w9giw9X�°VZU'� �� h � s5�°VZU}^?[ZeWf "��1� ´°mWg�]=gip¶[uU�UW^�]�[uUD-5myfQ[M�Z^HtQ^z^�wO]�[Yv5^�giw / ­j¦¨�Y�5s E��²�Y�ut%0°µ�¥�¬yf9^��°VZp�piV,�ygiw9X
hWf9^�VYUW^�] ^o{9hj^zwQv5m}¬yf�^�VYUW^�]!�9¥â�9¥

å¢ç�ï¨å¢ð
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0�1�¼5ÀD�,¼�
 ���('Â¦¡^�h �&[,wQvGBBtD^�hK��V��Dw9gihj^}mWhjUWlQeohjl�Uj^�m�V,�Y^�U+hjf9^�mo[,]_^ymWgiXYwQ[uhjl9UW^Y¥Y¬yf�^y�°VZp�piV,�ygiw9X
hWf9Uj^�^#mjho[,hW^�]_^�w5hWm}[,Uj^�^?£Zl9gi�Y[up�^zw�hM³

! � ���� h f B��

! � ���� B �

! T�p¢[M|Y^�U"����fQ[,m}[#�ygiw9w�g�w�X*mWhjU\[uhj^�XZ|(�°VZUyhjf9^�� �� h f X�[u]_^yVYw � [,wDvIB�¥
�;^�VY]=g�h�hjf9^�n9UWV�Vu�\s9�yf�g¶eWf=��VZl9p¢v(XYV_[upiVYw9XHhWf9^Hmo[,]_^�pig�w�^�m}[,myhWf9^�n9UjV5V,��Vu�2¬yf9^�VZUj^�] �9¥â��¥

� � � � �+��������� � ����� �)�?�²� � ��)b���

�;^�w9V,� hjl9UWw_hjV�hjf9^�mjhjlDv5|(V,�¨hWf9^}gi]_nD[Yeoh�V,�¨hWf9^²[uUjgihK|#V,�¨hjf�^²eoVZl9w5hj^�UWmyVYw(hjf�^}^o{9n9UW^�mjmWg��Z^HnDV,��^�U
Vu��hWf9^HpiVYXZg¢eom�giw�hjf�^��r[,]=gip�|GW�B¨§���ª��� X � � f s¡´¢�°VZUj](l9p¢[um��ygihjf�l9w9w9^zmjhj^MvOeoVZl9w5hj^�UWm\µz¥Q�;^�mWf9V,��hWfQ[,hhWf9^�p¶[uhjhW^�UH�K[,]_gipi|�ekVYw9mWhjgihjl9hW^�[�mWhjUjg¢eoh#f9gi^�Uo[,U\eWf5|5s¨gK¥ ^Y¥�hjf9^=^o{9n9Uj^�mWmjgi�Y^zw9^�mjm�gimHmWhjUjg¢eohWpi|;]_VYw�VYhjVZw9^
�ygihjf=Uj^�mWnQ^Meoh}hWVHhjf9^�[,UWg�hK|#V,�¨hWf9^HeoVYl�w�hW^�UjmM¥9§�l9U�UW^�mjl�p�hyfD[,m�[6<ë[M�YVZU�£Zl9gihj^ymWg�]=gip¶[uU¨hWV*hWf9^}�+VYU.-*Vu�
��l9t9pigimjf¯[,wQv�®)[,f9^�mWf5��[uUjg / �²® @Y�<02�yf�V_n9UWV,�Y^?v¯[(mWhjUjg¢eoh�f9gi^�Uo[,Uoejf5|�hjf�^�VYUW^�] �°VZUy�9{9nDVYgiw5h}piVYXZg¢eom
UW^�mjhWUjg¢eohj^Mv�hWV#�°VYUW](l9p¢[,m��ygihjf=VYw9pi|(VZw9^HV9e�eol9UWUj^�wDeo^*Vu�2hWf9^H­DB�T VYnD^�U\[uhjVYUM¥
0�1�¼5ÀD�,¼�
 ' �PS B�VYU+^��Y^zUj|  9�)�}s5VZw9^�fQ[,myhWf9^��°VZp�piV,�ygiw9X�n9UWVYnD^�U}giwQeopil9mWgiVYw¨³

B¨§ � ª �� / 2A0 � B�§ �Bª ������ / 2A0 	
�yf9^zUj^HhWf9^Hl9wQv~^�Ujpi|5giw9X*mWgiXYwQ[uhjl9UW^ 2(gimyt9giwQ[uUj|�´°gih}v5V5^�m�w9VYh}v~^�nQ^zwQv�l9nDVYw  9µz¥

��¼�
;��� Q ³,¬yf9^+f9gi^�Uo[,U\eWf5|#V,�0¬yf9^�VYUW^�]Â�D¥i`�VYt5�5giVYl9mWpi|¹ekVYpip¢[,n9mW^�m��yf9^�w#hjf�^ymjgiXYwQ[uhjl9UW^ygim2UW^�mjhWUjg¢eohW^?vhWV(l9wQ[,UW|_UW^�p¢[,hjgiVZw9m?¥

­Kw)VYU\v~^�U�hjV_mW^�nQ[uU\[,hW^7B�§��²ª��� / 2A0¨�°UWVY] B�§���ª������� / 2A0js5�+^�[Zv5VYn�hyhjf9^��°VYpipiV,�ygiw9X#mjhjUo[,hW^�XY|0³��°VYU
^��Z^�Uj| � s��+^�eoVYw�mjhjUWlQeoh=hK��V;mWhjUjlDeohjl9UW^�m � �� [,wQv(B �� mWlQeWf�hjfQ[uh � �� ���� B �� t9l9h ���� ] _ Z [,wDv
B �� ] _3#�Z�s5�yf9^�UW^ Z)�\B�§���ª ������ h = s5�ygihWf ��[(eoVZw9mjho[,w5h �����68A�!
,�<��8$����& VZw � ¥
c�m�hjf9^#]�[ug�w�[uUjXYl�]_^�w5hyV,�+hjf9^#n9UjV5Vu��Vu��¬yf9^�VZUj^�]��Q¥i`Hgiw5�YVZp��Z^�myf9^?[M�5|OekVY](t9giwQ[uhjVYUWg¢[,p0eoVYw9m¸ 

hWUjlQeohWgiVYw9mMsY�+^}[,hWhj^�]=n9h�[,h�]�[�-�giw9Xygih�eopi^?[uUj^�U+t5|Hmjn9pigihjhWgiw9X}gih�giw5hjV�hK��V�nQ[uUjhjmM³9´Rg¢µ¨giw([b�QUjmWh�mWhj^�n¨sZ�+^
v5^M[,p0�ygihjf(hWf9^He�[,mW^  �_ �H[,wQv�hjf9^zw�´°gig¢µ��+^}XZ^�w9^�Uo[,pigiÃ�^�hjf9^�]_^�hWf9V9v#hjV([,w5|  ¡¥Y­Kw=hjf9^He�[umj^� N_ �9s
�+^HmjfD[,pip2v5giUW^?eohjpi|OekVYw9mWhjUjlDeoh�� 1� [uwQvAB 1� [,m²v~g�UW^?eohW^?v�XZU\[un9f9m?sD�yf9^zUj^?[um?sDgiw�hjf9^�XY^�w9^zU\[,p�e�[umj^Ys � ��
[uwQvAB �� �ygip�p0[,h+�DUjmjh�[,n9nD^?[uU}[,m  Z Kf5|�nD^�UWXYU\[un9f9mMs9tD^o�°VYUW^Hhjf�^�|�[uUj^�^�wQeoV9v5^MvO[umyt9giwQ[,UW|(mjhjUWlQeohWl9Uj^�mM¥
�;^¹�QUjmWhHVYl9hWpig�w�^Hhjf9^_ekVYw9mWhjUjlDeohjgiVYw;giw¯hjf9^(e�[umj^0 _%�=�ygihjf 2 _ W��#X#�yf9^�Uj^
� gimH[(t9giwQ[uUj|

UW^�p¢[,hjgiVZw(mj|5](tQVZpK¥?�;^ymWf9V,��hWfQ[,h�hWf9^�UW^²gim�[�mj^zw�hW^�wQeo^QZ=giw B¨§���ª 
� / 2A00�ygihjf_���Y[uUjg¢[,t9pi^�m�mjlQeWf_hWfQ[,h
�°VZU*^z�Y^�UW| � hjf9^�UW^_^o{9gimjh#hK�+VOv5giUj^?ekhj^?v XYUo[,n9f�m � 1� [,wQv_B 1� mWlQeWfBhWfQ[,h � 1� � 1� B 1� [,wQv � 1� ] _ Z
[uwQvAB 1� ] _3# Z�¥5¬yf9^�hK��V(XZU\[,n�f9m}[,UW^¹[upi]_VYmWh�g¢v5^�w5hjg¢e�[up���B 1� gim�VZt9h\[ugiw9^?v��°UjVZ] � 1� t5|(mWf9gÄ�°hjgiw9X#hK��V
^?v~XY^�mM¥

ï�ï Ø�npo ú�úzó
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B�giXYl9UW^�`Z³5¬yf9^�t9l9hWhj^�U
<Q|

¬yf�^²XZU\[un9f � 1� piV5V:-5m+p�g3-Z^}[#t9l9hjhW^�U <D|�´°mW^�^ B�giXYl9UW^*`Mµ�s5�ygihjf=hK��V#�ygiw9XYm�´�� � s�� 1 µ+mj|5]_]=^�hjUWg¶e�ygihjf�UW^�mjnD^?eoh�hjV_[(ek^�w5hjU\[up¨�Z^�UjhW^o{Ov5^�w9VZhj^?v � ¥9¦¡^�h}l9m}v~^�m\eoUWgitQ^#hjf9^��yg�w�X � � ³5�+^��QUjmWh²eoVZw9mjhWUjlQekh[#UWV�VZhj^?v�v9[uX�´rv5giUW^?eohj^Mv�[Yeo|9eopig¢e�XYUo[,n9fQµ+Vu��v5^zn9hjf��_[,wDv(]�[ {9g�](l�] �yg¶v~hjf � � � ��� ¥5¬yf9^�UWV�VZhygim � ¥
�;^*v~g�mWhjgiw9XZl9gimjfOv5gK?0^�Uj^zw�h�hK|5nD^�mHV,���Z^�UjhWg¶ek^�m*v5^�nD^�wQv~g�w�X�giw�nD[,UjhWg¢eol9p¢[,Ub�°UjVZ] hjf9^�giUHv5gimjho[,wQek^H�°UWVY]� [,wDv�hjf9^zg�U�v5^�XZUj^�^Y¥¡¬yf9^�Uj^([,UW^Y³0� � �Y^�UWhjg¢eo^�m�V,��hK|5nD^ � [,h}v5gimjho[,wQek^�`¹�°UjVZ] � � � � � �����Y^�UWhjg¢eo^�m�Vu�
hK|5nD^ � ´rv5gi�5g¢v5^?v�giw5hjV � � �"! �²�Z^�UjhWg¶ek^�m�V,��^?[ZeWf�V,��hWf9^HhK|5nD^�m � �9s � ���5s � ��� �5s0[,wQv � ��#�µ�[,h�v5gimjh\[uwQeo^
���°UWVY] � �9� � �Y^zUjhjg¢eo^zm}V,��hK|5nD^ � [uh}v5gimjho[,wQeo^#���°UjVZ] � ¥5c}wQv=�DwQ[,pipi|�sZVYw�^²�Z^�UjhW^o{

�
[uh}v5gimjh\[uwQeo^H�

�°UWVY] � ¥
¬yf�^�Uj^�[,UW^ 8������ i �4��8 ��8�&���� pigiw,-5g�w�XQ³ � hjV;[,pip��Z^�UjhWg¶ek^�m(V,��hK|�nD^ � ��^M[YeWfB�Z^�UjhW^o{ Vu�}hK|�nD^ � hjV

� ´r� �"! ���B�Zµ+�Y^�UWhjg¢eo^�m�V,��hK|5nD^ � ´°�ygihWf�mWgi]_gip¢[,U�w5l9](tD^�UyV,���Z^�UjhWg¶ek^�m�V,��^?[YeWf�Vu��hjf9^HhK|5nD^�m � � s � � � s� � ��� sY[uwQv � ��# µzs,^?[YeWf=�Y^�UWhj^o{_Vu�¨hK|�nD^ � hWVH^�gihjf�^�U}´K� �$! 1 ���Yµ�VYU�� �"! 1 �Y^�UWhjg¢eo^�myVu�ëhK|5nD^ � �Y[uwQv#^?[YeWf
�Z^�UjhW^o{�V,�2hK|5nD^ � hjV#hjf9^H�Z^�UjhW^o{

�
¥

B�VYU�^��Y^zUj|¯nQ[,giU}Vu���Z^�UjhWg¢eo^�m(´'& 	��Yµ�[,hHv5gimWh\[,wDeo^_[,h�pi^?[,mWhH�#�°UWVY]!^M[YeWfOVZhjf9^zU?s0hWf9^�Uj^_[uUj^(]�[,w5|
´K[,hypi^?[,mWh�� �"! 1 µb´°l�wQv5giUj^?ekhj^?v9µbnQ[,hWf9m+�°UWVY] &=hjV9�9¥�¬yf9^�XYUo[,n9f=g�m 
,I9���&%�
������p�<���9���%& s5hjfQ[uh�gimy^�Uo[,mjgiw9X
[uw�^Mv5XY^ 4 : 	 ��?�v~V�^zm}w9VZh²[9?0^?eoh�hjf9^�^o{9g�mWhj^�wDeo^*Vu��[#nQ[,hWf_�RUjVY] &�hWV$�9s��°VYUy^z�Y^�UW|�nD[,giU 4 & 	���?+mjlQeWf
hWfQ[,h & $_3:(VZU&��$_ �u¥5¬yf9gim}eoVYwQv~g�hWgiVYw_�ygipip0tD^²�Z^�Uj|=f9^�pin5�°l�p¨giw_hWf9^Hmj^M£Yl�^�pK¥
§�w9^�^�w�mjl9UW^�m�hjfQ[uhyhjf9^*v�[,X(eoVYw5h\[ugiw9myhjf9^��°VZpip�V,�ygiw9X�nQ[,hWhj^�UWw¨³

! ¬yf9^�UW^*[,UW^}�RVYl9U+�Y^�UWhjg¢eo^�m � � s � 1 s ��� � [,wDv � � 1 s5V,��hK|�nD^ � sQ[uwQv��°VYl9U+�Y^zUjhjg¢eo^zm3� � s � 1 s�� 
 [uwQv �$'YsV,��Uj^�mWnQ^?ekhjgi�Y^#hK|5nQ^ � �9s � ����s � � ���*[uwQv � ��#�s5mjlQeWf�hWfQ[,hM³Z�°VYU+^��Y^zUj| �b_Â`�	\��sYhWf9^�UW^Hgim}[,w_^Mv5XY^
�°UjVZ] � �0hWV � � s,[uwQv��°UjVZ] ���� hjV � 1 �,hWf9^�Uj^�gim2w�V²VZhjf9^zU�^?v5XZ^yg�w�mjg¢v5^+hjf9^ynQ[uhjhW^�Ujw¨¥�´r�~^�^y�ygiw9X(� �giw B¨giXZl9Uj^��9¥âµ�§�l9hjmWg¢v5^�hjf9^�nQ[,hWhj^�UWw¨s � � s � 1 s ��� � [,wQv ��� 1 fD[M�Y^y^o{Q[Yekhjpi|(hjf9^�mo[,]_^yeoVZw9w9^?eohWgiVYw9mMs

å¢ç�ï¨å¢ð
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� �
� 1

� � �

� 1 �

� � ´ � ��#+µ
� 1 ´ � ���Yµ
� 
 ´ � �����Yµ
�$'#´ � �Yµ

´°hWf9^��ygiw9X � � µ ´°hWf9^H�ygiw9X � 1 µ
B�giXYl9UW^¹��³5¬yf9^Hv5gK?ë^zUj^�w5h}nD[,hjhW^�Ujw�m}giw�hjf9^�hK�+V(�yg�w�XYm

[,wQv·mjV_fD[M�Y^ � � [,wQv � 
 sQ[uwQv5� 1 [uwQv � ' s9Uj^zmjnD^?eohjgi�Z^�pi|�¥0­Khygim�hjf9^Hp¢[uhjhj^zU}mjl�t9XYUo[,n9f¯hjfQ[uhy�ygip�ptQ^#eoVYwQek^�Ujw9^Mv��ygihjf�hjf9^�hjU\[uw9mK�RVYUj]�[,hWg�VZw(V,��� 1� g�w5hWV�B 1� ´°mW^�^HhK�+V*nD[,U\[uXYUo[,n9f9mytD^�piV,�}µ�¥
¬yf�^*UWV�VZhj^?v¯v9[uX_gim}w9V,� ^o{9nQ[,wDv5^?v)t�|�XZ^�w9^�Uo[,hjgiw9X � v~g�mWhjgiwQeoh i ��
 �=��� V,��^M[YeWfO�Z^�UjhW^o{OVu��hK|5nQ^� ¥D¬yf9gim+^o{9nQ[,w�mjgiVYw�gim}e�[,UWUjgi^?v=VYl�h}[,m+�°VZp�piV,�ymM³
! B9VZUy^��Y^zUj|9	;�-W /�	�/ /�	�/ / /�	�/���X5s5^?[YeWf��Z^�UjhW^o{ � � � # gim+Uj^�n�p¶[Zeo^?v��ygihWf � �Z^�UjhWg¢eo^�m � � 	98:898<	�� �V,�yhjf9^(mo[,]=^HhK|5nQ^Y¥¡¬yf9^�Uj^(gimH[,w¯^?v5XZ^54 & 	����)?H´RUj^�mWnQ^Meohjgi�Y^zp�|T4 ���<	���?jµ¹g[?BhWf9^�UW^(��[um¹[uwO^Mv5XY^
4 & 	���?�´°UW^�mjnD^?eohWg��Z^�pi| 4 ��	���?Wµ�¥
¬yf�^}Uj^zmjl9pih}Vu�¨hjf9^�p¢[,hWhj^�Uy^k{~nD[,w9mWg�VZw_gimyhjf�^²�ygiw9X � � ¥5¬yf9^��ygiw9X � 1 gim�eoVZw9mjhWUjlQekhj^?v=�RUjVY] � �t5|OeWf9V5VYmWgiw9X�VYw9^(eoVYn5|�Vu��hjf�^(nQ[,hWhj^�UWwOgiw5�YVZp��5giw9X � � 	 � 1 	 ��� � 	 ��� 1 	;� � 	;� 1 	;� 
 	;� ' [,wDv0³�´°g¢µ�Uj^�]=V,��giw9X_�^?v~XY^�mMsC4 � � 	;� � ?H[,wDvJ4 � 1 	<� � ?zs¨Vu�}hK|5nQ^54 � 	 � � ?H[,wQv ´Rgig¶µ�[Yv9v5giw9X���^Mv5XY^�mMs
4 � � 	;� ' ?H[,wQvJ4 � 1 	;� ' ?�s0Vu�hK|5nD^ 4 � 	 � ��� ?z¥�¬yf9^�eoVZn5|OVu�3� ' [�?ë^?ekhj^?v t5|¯hjf9^=hjUo[,w9m¸�°VYUW]�[,hWgiVYw¯��[umHV,��hK|�nD^ � ��# giw � � s�t9l9htD^?eoVZ]_^�m�V,�2hK|5nD^ � ���Hgiw � 1 s5�yf9gipi^�hjf9^#eoVYUWUj^�mWnQVZwQv5giw9X�ekVYn5|_Vu� � � ]=V,�Y^�m��°UWVY]&hK|5nD^ � �HhWV(hK|5nQ^� � / /9¥¡´r�5^z^ B�g�XZl9Uj^H��¥ µ
¬yf�^�mjhWUjlQeohWl9Uj^¯V,�HhWf9^��ygiw9XYm � � [uwQv � 1 gim(Uj^?e�[upip�^Mv giw hWf9^��°VZpip�V,�ygiw9X¯[,UjUo[M|�¥�¬yf�^O[,hWhjUjgÄ t9l�hj^	� ���%&�
 ´RUj^�mWnQ^?ekhjgi�Y^�pi|�� ���%&�
 µHv~^�w9VYhW^�m#hjf9^(w5l9](tD^�U�V,�yw9V9v5^�mHVu��hWf9^_XZgi�Y^�w¯hK|5nQ^(giw � �´RUj^�mWnQ^?ekhjgi�Y^�pi| � 1 µ�¥

¬+|�nD^ giw5 jv5^�XYUW^�^ VYl9h¸ ¸v~^�XYUW^�^ ��giw9X�` ��giw9X(�� � � � ` `� ` � ´r� �$! � �B�Yµ � � � �� � � �$! 1 � �$! 1 � � �$! � � � �$! � ��`� � � � �$! 1 � �$! 1 �B� � � �$! � � � �$! � � `� ����� � �$! 1 �B� � �$! 1 � � �$! � � � �$! �#� `� � # � �$! 1 �B� � �$! 1 �B� � � �$! � � � �$! � ��`� � ´r� �"! � � �Zµ ` � � � �
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¦¡^�h���tD^(mjVY]=^HUj^zwQ[,]=g�w�X_V,�+hjf9^(�Z^�UjhWg¶ek^�mHV,� � � s0mWlQeWfOhWfQ[,h��9´ � µc_ � s��9´ �
µC_

�
�Ksë[uwQv)hjf9^

Uo[,w9XZ^²Vu���(gim�v5gimi�oVYgiw5h��°UWVY]%hjf9^Hv5VZ]�[ug�w#V,��tQVZhjf � � [,wDv � 1 ^k{�ek^�n9h+�°VZU � ¥Z¬yf9^�hK��V#XYUo[,n9f9m � 1�[uwQvAB 1� [,UW^HeoVYw9mWhjUWlQeohj^MvO[um+�°VYpipiV,�ym?³
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! � 1� _ � � U ��´�� � µ�s9[,wDv
! B 1� _ � 1 U �9´�� � µ�¥
¬yf�^}hK�+VHXYUo[,n9f9m � 1� [,wDv�B 1� v5gim\[uXYUW^�^}VZw_hjf�^y�°VZp�piV,�ygiw9X�n9UjVZnQ^�UWhK|*Z=^o{9n9UW^�mjmWg�t�p�^�g�w B�§ � ª 
� ³

Z � �^����P���´<4 & 	���	���?�	��#´ � 	 &Qµ-%
�#´'& 	��Yµ %
�#´ ��	��Yµ %���´ ��	
�
µjµ

_N������P���´<4 & 	���	���?�	��#´ � 	 &Qµ %���´,& 	��Zµ %���´ ��	��Yµ %
�#´ ��	
�
� µWµ�8

� 1� m\[,hWgimK�Q^�mcZ��yf9gipi^VB 1� v5V5^�myw9VZh?¥�­KwQv5^�^?v¡s9hjf�^�Uj^H^k{~gimWhjm²[uw�g�w5hW^�XY^�U&��mjlQeWf�hWfQ[,hM³
� 1� ] _N����� P���´;4 & 	���	���?�	��#´ � 	 &Dµ-%
�#´,& 	��Zµ %
�#´ ��	��Zµ %
�#´ ��	

�
µWµ _ � 	

B 1� ] _N����� P���´;4 & 	���	���?^	��#´ � 	 &Dµ-%
�#´,& 	��Yµ %
�#´ ��	��Zµ %
�#´ ��	
�
µjµ $_ � 8

¬yf9^��Y[,pil9^}Vu�2hWf9^*eoVZl9w5hj^�U�g�w � 1� gim �V_ � � � ���M´r� �"! 1 � `Mµ 1 s5�yf9^�UW^?[,m�g�w B 1� s5gihygim}´ � �;��µz¥

�;^�w9V,� n9UjV,�Z^²hWf9^��°VYpipiV,�ygiw9X�pi^�]_]�[9¥
��¼ 
 
;� ' � � T�p¢[M|Y^�U�����fQ[um�[·�yg�w�w9giw9X�mjhWU\[uhj^�XZ|;�°VZUHhjf9^�X5[,]_^�� 1� VZw � 1� [,wQv B 1� s��°VYUH^z�Y^�UW|
� �$�}¥
	��,À0À �_³¨�;^=n9UjV,�Z^_hWfQ[,h#�yfQ[,hW^��Y^zU*hWf9^�mjhjUo[,hW^�XY|;Vu�¹T�p¢[M|Y^zU��_gim?s�T�p¢[M|Y^zU ����e�[uw\-Z^�^�n hjf9^=hK��V
mWl9t9mjhWUjlQekhjl9UW^�m � 1� � W : � 	98 8 8 	�: � X_[,wQv_B 1� � W � � 	:8 8 8 	 � � X_gimWVY]_VZUjn9f�g¶eusQ�yf�^�Uj^): � 	98 8 8 	�: � ´ � � 	:8 8 8 	 � � µH[uUj^hWf9^ �  jeoVYw5�DXYl9Uo[,hjgiVZw9m�VYw � 1� ´FB 1� µ+´°gK¥ ^Y¥,hWf9^}nDVYmWgihjgiVYw9m�Vu�¨hjf9^ynD^�t9t9pi^�moµ�¥,B�giUjmWh�V,�¨[,pipKsMg�h�g�m+eopi^?[,U�hWfQ[,h
gÄ�²T�p¢[M|Y^zU&�_v~V�^zm*w9VZhHhjUWgiXYXY^zU*[�eoVZl9w5hjgiw9X�]_V,�Z^Ys0T�p¢[M|Y^�U����(fQ[um�[=�ygiw9w9giw9X�mjhWU\[uhj^�XZ|BeoVYw9mWgimjhjgiw9X
giw )jn9p¢[M|5giw9XOhWf9^;g¢v5^�w5hjgihK| -Q¥�¬yf9gim=�°VYpipiV,�ym#�°UjVZ] hjf9^)�r[Zeoh_hWfQ[,h�hjf�^ v5^zXYUj^z^�mOVu�*hjf�^Ow9V9v5^zm·[uUj^
^o{9nDVYw9^zw�hWg¢[,p5giw � ¥?�;^�n9UWV,�Y^+hjf9^�Uj^�mWl9pih2t5|�giwQv5lQekhjgiVYwHVZwHhjf�^�w5l9](tQ^zU¨V,�Qeop¢[umjmjg¢e�[up5]_V,�Y^zm0n9Uj^?ek^?v5giw9X
hWf9^*eoVZl9w5hjgiw9X#]_V,�Y^Z¥
���Q� �r�(³5c�mjmWl9]_^�hjfD[,h²T�p¶[M|Z^�U"��mjho[,UjhWm}hWf9^HX�[u]_^�t�|=hjUWg�XZXY^�UWgiw9X�[(ekVYl9w5hjgiw9X(]=V,�Y^Ys5[,wDv_mW^�pi^?eohWm¹[
mW^�hHV,�+w9V9v5^�m#´°VZU¹[�mj^�h�V,��nQ[,giUWm²Vu��w9V9v5^�moµ�g�w)VYw9^#V,��hWf9^#hK��V=XYU\[un9f9mM¥¨T�p¢[M|Y^�U ���#fQ[um²hWV�[uw9mj�+^�U
t5|�[#mW^�hyV,��w9V9v5^zm�´°VYU}[#mW^�h}Vu�2nQ[ugiUjmyV,��w9V9v5^�moµyV,��hjf9^�m\[,]=^²e�[uU\v5giwQ[upig�hK|#giw�hjf9^�VYhWf9^�U�XYU\[un9f¨¥
¬yf�^�VYw9pi|�n9UWVYnD^�UjhK|�V,�0[y�Y^zUjhj^k{*^o{9n9Uj^zmjmjgit9pi^+giw��QUjmWhK KVYUov5^�U�piVYXYg¢e��ygihWf � �Y[,Ujg¢[ut9pi^�m0gim¨gihjm�v5gimjh\[uwQeo^

�°UWVY]�hjf9^#�Y^�UWhjg¢eo^�m � [,wQv
�
¥VB�VYU²[uw [uUjt9gihWU\[,UW|�nQ[ug�U�Vu���Y^�UWhjg¢eo^�m9:�[uwQv ��g�w¯hjf�^(XYU\[un9f9mMsQ�+^_e�[uw

eWf9^?e.-�hjf�^}�RVYpipiV,�yg�w�X²n�UjVYnD^�UWhjgi^�m?³¡´°g¢µ+^o{9gimjhW^�wQeo^HVu��[uw_^?v5XZ^��°UjVZ] :#hjV �¹´°VYU��bhjV9:5µ �D´°gig¢µ�^o{9g�mWhj^�wDeo^
Vu��[,w�l�wQv5giUj^?ekhj^?v¯nQ[uhjf¯V,��pi^�w�XYhjf P;tD^�hK��^z^�w�:)[,wQv �u¥ �bVYhW^*hWfQ[,h�g�w)hjf9^(e�[,mW^(hjf9^zUj^(gim}mWlQeWf [uw
l9wDv5giUj^?eohW^?v¯nQ[uhjf¨sDhjf�^�Uj^_[uUj^#n9pi^�w5hK|�Vu��hjf9^�]¯¥0®�VYUW^�V,�Y^�UMs0[,m}mWV5VYw;[,m}hK�+V_w�V~v~^�mH[,Uj^#V,�+hK|�nD^�mH[,h
v5gimWh\[,wDeo^ 
QP _ �9s,VZU�P @��9suhjf9^�w=hjf9^zUj^²[uUj^y]�[,w5|�nQ[,hWf9m�V,�0pi^�w9XZhjf_[,h�p�^M[,mjh+®�[M{\W ��	�P X5¥$B9VZU2hK|5nD^�m
[uh}v5gimjh\[uwQeo^_`Zs5hjf9^zUj^*[uUj^�]�[uw�|#l9wQv~g�UW^?eohW^?v�nD[,hjf�myV,�2pi^�w�XYhjf�[uhyp�^M[,mjh}��¥5­Kh+�°VYpipiV,�ym�hWfQ[,hyhWf9^HVYw�p�|
giw5hj^�UW^�mjhWgiw9X�n9UjVZnQ^�UWhjgi^�mHeoVZwQeo^�UWwOhWf9^HhK|5nQ^zm}V,��hWf9^Hw9V9v5^�mH[uwQv=hjf9^#^o{9gimjhj^zwQeo^#V,��[,w�^?v5XZ^HtD^�hK��^z^�w
hWf9^�]O¥
¬yf�^��°VYpipiV,�ygiw9X�mWhjU\[uhj^�XZ|�eoVYw9mWhjgihjl�hj^�m�[;�ygiw9w�g�w�XOmWhjU\[uhj^�XZ| �°VZU_T�p¢[M|Y^�U����Y¥+cy�°hW^�U�T�p¶[M|Z^�U	� � m

eWf9VZg¶ek^HV,��[#mj^zh?s ����s�V,��w9V9v5^�m�´°VZU}nQ[ug�UWmyV,��w9V9v5^�moµ�s0T�p¢[M|Y^zU"���*eWf9V5VZmj^�m�[#mj^�h���� �#V,��w9V9v5^zmH´°UW^�mjn�¥
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nQ[ugiUjm}Vu��w9V9v5^�m\µ�mWlQeWf�hjfQ[uh&�����(eoVYw5h\[ugiw9m}hWf9^Hm\[u]_^H£ZlQ[,w5hWg�hK|=V,��w9V9v5^�m#´RUj^�mWn¨¥DnQ[,giUjm�V,��w9V9v5^�moµyVu�
^?[ZeWf�hK|5nQ^ � s � s � s � s0´RUj^�mWn¨¥D^?[YeWf�hK|5nD^HV,��nQ[ugiUyV,��w9V9v5^�mMsë[u]_VZw9X�W � 	 � 	 � 	 � X 1 µy[,m�����s��yg�hWf�hjf9^
mo[,]_^+w5l9](tD^�U�V,�¨^?v5XZ^�m+tQ^�hK�+^�^�w=hjf9^yw�V~v~^�m?¥Z¬yf9^}n�UjVYnD^�UWhjgi^�m+V,�0hjf9^�XYU\[un9f9m�^zw9mjl9UW^}n9UW^?eogimj^zp�|(hWfQ[,h
hWf9gim}e�[,w�[,pi��[M|5m�tD^²[ZeWf9gi^��Y^?v��°VZU�hWl9n9pi^�m+�ygihjf�[uh�]=VYmWh�hK��V#[,UjXZl9]_^zw�hWm?¥Z¬yf9^�Uj^�mWhyV,�¨hWf9^��yg�w�w9giw9X
mWhjU\[uhj^�XZ|�XYV5^�m}[,my�ygihWf9VYl9h}ekVYl9w5hjgiw9X#]_V,�Z^Y¥
��O�Á ���,���°À O�³�c�mjmWl9]_^�hWfQ[,h�gÄ��T�p¶[M|Z^�U ��hjUjgiXZXY^�UWm�[�eoVYl�w�hWgiw9Xy]_V,�Z^�[ �°hj^zU2[,h�]_VZmjhVP(eop¢[,mWmjg¢e�[up�]=V,�Y^�mMs
hWf9^�w T�p¶[M|Z^�U����(fD[,mH[=�yg�w�w9giw9X�mjhjUo[,hW^�XY|5¥0�;^#n9UjV,�Z^(hjfQ[uh¹T�p¶[M|Z^�U����(fD[,m*[=�ygiw9w9giw9X�mjhWU\[uhj^�XZ|OgÄ�
T�p¢[M|Z^�U"��hjUjgiXZXY^�UWm}[(eoVYl9w5hWg�w�X*]=V,�Y^²[ �°hj^zUy^o{Q[YeohWp�|)´ P � `?µ+eop¢[,mjmWg¢e�[,p�]_V,�Y^zm?¥
­R��T�p¢[M|Y^�U���n9l9hWm}[#nQ^�t�t9pi^²VZw�[uwO´!P � `?µ����Hw�V~v~^6:�VYw=VYw9^�V,��hjf9^�hK��V#mjhWUjlQeohWl9Uj^zm?sDmjlQeWf�hWfQ[,h

gihjm�gi]�[,XZ^}VZw�hjf9^�VYhjf�^�U}mWhjUjlDeohjl9UW^(gim}V,��hWf9^*mo[,]=^²hK|5nD^Ys9hWf9^�w;T�p¢[M|Y^�U ����n9p¢[M|�myhWf9^Hg¢v5^�w5hWg�hK|¯´Rgr¥ ^Y¥
hWf9^H�Y^zUjhj^k{��yf9g¢eWf�fQ[,m+hjf9^�m\[,]=^yp¢[,tD^�p0giw�hWf9^�VYhWf9^�UymjhWUjlQekhjl9UW^?µ�sDVYhWf9^�UW�yg�mW^YsQT�p¶[M|Z^�U"���²n�p¶[M|5my[,mygÄ�
T�p¢[M|Z^�U"��fQ[Yv=n9p¢[M|Y^Mv_[¹�°Uj^�^#eoVYn5| :��0Vu� :(mWlQeWf�hjfD[,h&:�� � mygi]�[uXY^yVYw=hjf9^�VYhjf�^�UymjhWUjlQeohWl9Uj^#gimyV,��hjf9^
mo[,]_^#hK|5nQ^([,m;: �R¥¨�5giwQeo^(hWf9^(p¢[,mWh}hK�+V�w�V~v~^�mHnD^�t9t9pi^?v¯VZwOhWf9^(hK��V�mWhjUjlDeohjl9UW^�m#tQ^o�RVYUj^(hWUjgiXYXZ^�Ujgiw9X
[=eoVYl9w5hWg�w�X_]_V,�Z^}fQ[M�Z^H^o{Q[Yekhjpi|�hjf9^Hmo[,]=^²^Mv5XY^�m�hWV�[,pip�VYhjf�^�U}�Z^�UjhWg¶ek^�m?s0hWf9^#�yg�w�w9giw9X(mjhWU\[,hW^�XY|�Vu�
T�p¢[M|Z^�U ���yg�w(hWf9^}e�[umj^}�yf�^�Uj^�T�p¢[M|Y^�U �yhjUWgiXYXY^zUjmy[²ekVYl9w5hjgiw9X�]=V,�Y^y[M�°hW^�U�[,h�]=VYmjh�P�eop¢[,mWmjg¢e�[up9]_V,�Z^�m
´Rg�wDv5lQeohWg�VZwOf5|5nDVYhjf�^�mjgim\µ�mjhWgip�p�eoVZw9mjhWgihjl9hW^�m�[=�ygiw9w9giw9X=mjhWU\[,hW^�XY|)�°VZU¹T�p¶[M|Z^�U����(giw¯hjf9^(e�[umj^_�yf�^�Uj^
T�p¢[M|Z^�U"��hjUjgiXZXY^�UWm}[(eoVYl9w5hWg�w�X*]=V,�Y^²[ �°hj^zU�´ P ��`Mµ�ekp¶[umjmWg¶ez[,p¨]=V,�Y^�mM¥ 2

�;^�w9V,�ÂhWl9Ujw;hWV·[=XZ^�w9^�Uo[,pigiÃ?[,hWg�VZw�V,�yhjf�^_[,tDV,�Y^#]_^�hWf9V9v�giwOVZU\v5^�U�hjV�eoVYw�mjhjUWlQeohHmWhjUWlQeohjl�Uj^�m
mW^�nQ[,Uo[,hWg�w�X#�QUjmWhK KVYU\v~^�U}piVYXZg¢ey�ygihjf¯´, �� `?µR j[,UW|_eoVYl�w�hW^�UjmMsbB¨§���ª�� ���� sZ�°UjVZ]%�QUWmjhK KVYUov5^�U�p�VZXYg¢ey�ygihWf
 Z j[,UW|�eoVYl9w5hW^�UjmMsMB¨§���ª��� ¥�­Kw9mjhW^?[Yv V,�HXYUo[,n9f�m?s+��^·�QUjmWh·ekVYw9mWg¶v~^�U�Uj^�p¢[,hWgiVYw9m=V,�*[,UWg�hK|  0s�gK¥ ^Z¥  Z 
f5|5nQ^zUjXYUo[,n9f�m?¥��;^=hjf9^zw n�UjV,�Y^=hjfQ[uh*hWf9^  Z Kf�|5nD^�UjXZU\[un9f9m_e�[uwBtD^�^M[,mjgipi|¯^�wQeoV9v5^?v g�w [���{~^Mv;mjgÄ 
XZwQ[,hWl9Uj^OekVYw5h\[ug�w�g�w�XOhK�+V;t9giwQ[,UW|BUW^�p¢[,hjgiVZw9m?¥�¬yf9gim=mj^�^�]=giw9XYpi|;[M��-��y[,Uov eoVYw9mWhjUWlQeohjgiVZw�tQ[,mW^?v VZw
f5|5nQ^zUjXYUo[,n9f�m}giw9mjhW^?[Yv�V,�+´°t9giwQ[uUj|9µ�XZU\[un9f9m?s5XZgi�Y^�my]=VYUj^ygiw5hjl�g�hWgiVYw_[,tDVYl�h�hWf9^�l9wQv5gimjhWgiw9XYl9gimWfQ[,t9gipigihK|
Vu��hWf9^�hK��V(mWhjUWlQeohjl�Uj^�m��ygihjf�eoVZl9w5hj^�UWm}V,��[,UWg�hK|(l�n�hWV0 0¥
¦¡^�h%2N_ W�6 X��yf9^�UW^06 gim�[� � ¸[uUj|HUW^�p¢[,hjgiVZw¨¥M�;^�mWf9V,�BhWfQ[,h�hjf�^�Uj^�g�m�[�mj^zw�hW^�wQeo^cZ(giwNB¨§���ª�� ����

�ygihjf¯´' � `?µ+�Y[,UWg¢[,t9pi^�m+mjlQeWf�hWfQ[,hb�°VYUy^z�Y^�UW| � hjf9^zUj^#^o{9g�mWhyhK��V0 � ¸[uUj|_UW^�p¢[,hWg�VZw9m�� �� [uwQvAB �� mjlQeWf
hWfQ[,h�� �� ���� B �� [,wQv � �� ] _ Z�[uwQv�B��� ] _ #�Z�¥Z¬yf9^�hK��V  Z ¸[uUj|(UW^�p¢[,hjgiVZw9m�[uUj^H[,pi]=VYmjh�g¢v5^�w5hWg¶ez[,p¨[,wDv
hWf9^�|;[,Uj^(giw�hWf9^(mjn�g�UWgih²Vu��hWf9^#XYU\[un9f9mHVu��hjf�^_e�[,mW^0 _&�9sDhWfQ[,h�gim�hjf9^�|¯fQ[M�Z^�[=t9l9hWhj^�U
<Q|¯mjfQ[unQ^
�ygihjf�hK�+V*mW|5]_]_^zhjUjg¢e+�ygiw9XZm?¥�B��� gimyVYt�h\[,giw9^Mv(�RUjVY] � �� t5|=Uj^�n9p¢[Zeogiw9X(hK��V#f5|5nQ^�UW^?v5XZ^�m?¥
¬yf�^_eoVYw9mWhjUWlQeohjgiVZw;V,�yhjf9^=f�|5nD^�UjXZU\[un9f9m � �� [uwQv_B �� gimH�Y^�UW|OmWgi]_gip¢[,UyhjV)hjf9^_eoVZw9mjhWUjlQekhjgiVYw;Vu�

hWf9^}XZU\[,n�f9m � 1� [,wQv#B 1� ¥Z�;^+�QUjmWh�eoVYw�mjhjUWlQeoh}[#´Rt9giwQ[,UW|9µ�XYUo[,n9f¨sZ[,wQv#hWf9^�w�v~^o�Qw9^�hjf9^�f�|5nD^�UjXZU\[un9f9m
tQ[umj^?v·VYw�hjf9gimygiw9gihjg¢[up9t9giwQ[,UW|_XZU\[,n�f¨¥
�;^��QUWmjhHeoVZw9mjhWUjlQeoh#[(XYUo[,n9f � [,m�hjf9^#l9w9giVZw�Vu��hjf�^*�ygiw9XZm � � [uwQv � 1 giw5hjUWV~v~lQeo^?v¯[,tDV,�Y^Y¥c�m�[�UW^�mjl�p�hMs � eoVYw5h\[ugiw9m*[,m([�mWl9t9XYUo[,n9f hjf9^=nQ[,hWhj^�UWwBgiw5�YVZp��5giw9X=hjf9^ ���3&9�:� �Y^�UWhjg¢eo^�m � �js � �� [,wDv

� # s9�RVYU&��_ `�	o�([,wQv�	 _&`�	98:8:8 	W�QsQ[uwQv�hWf9^ ���3� ^?v5XZ^�m�4 � �<	<� � ?�´RV,��hK|5nD^ 4 � 	 � ��?jµ�[,wQv 4 ���� 	;� 1 ?}[,wDv4 � �;	<�$'9?b´°Vu�¨hK|5nQ^#4 � 	 � ����?jµ �d_Â`�	\��¥5´°­Kh+gim��+VYUjhWf(w9VYhWg¢eogiw9XHhjfD[,h?sZgiw �Âs � � [,wDv � 1 fQ[M�Z^}VZl9hK jv5^�XZUj^�^� ´r� �"! � ���Yµ ���Zµ�¥Z�;^y^o{9nQ[,wDv � t5|*giw5hjUWV~v~lQeogiw9XHv5giUj^?ekhj^?v=nQ[uhjf9m+V,�0pi^�w9XYhWf  #tD^�hK�+^�^�w � [,wDv#hjf9^
w9V9v5^zm}V,��hK|5nQ^ � ¥9¬�V(v5V#mjVQs5�+^Hv5^o�Qw�^(´, � `Mµ�w�^���hK|5nD^�m}Vu�2w9V9v5^zm � � ! � 	:898:8<	 � 1 	 � � ´ � � ]=^�Uj^zp�|UW^�n9p¢[Yeo^zm � µ ' ¥D¬yf9^�Uj^#gim²[uw�^?v5XZ^H�°UWVY] � hjV�[upip¨�Y^zUjhjg¢eo^zm²Vu��hK|5nQ^ � � ! � sD[,wQv·^?v5XY^zm}�RUjVY] �Z^�UjhWg¢eo^�mVu��hK|5nD^ � # hjV(�Y^zUjhjg¢eo^zm}V,��hK|5nQ^ � # ! � s5�°VZU 	Q_���	98:898<	  '��`Y¥5¬yf�^²nD[,UjhyVu��hjf9^�XYUo[,n9f�eoVZ]_nDVYmW^?v(Vu�

��) Ô�ÜYÒRÔ�Ò¢Ü,Õ5ÔKÛKÒ°ß¸Û°áâÕYÓRÒ�����Ó ÷ ø,Ô¸Ø ÷ ÓRÔ0ö�ÔKÛKÓ¢á¤ßWÔjÒ ÷ ã9Ó'*zÕ�Ô
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�Z^�UjhWg¶ek^�m�V,��hK|5nQ^ � ´RgK¥ ^Z¥ � � µ�s � s � [,wQv �
Uj^�]�[,giw9m+l9wQeWfQ[uw9XY^?v¡¥Q¬yf�^*eWfQ[,Uo[YeohW^�UjgimjhWg¢eom�V,��hjf9^�w9V9v5^�m

Vu��w�^���hK|5nD^�m²[uUj^�XYgi�Z^�w_t5|0³
¬+|5nQ^ giw5 jv5^�XZUj^�^ VZl9hK jv5^�XZUj^�^ �� � ! � ` � �"! � � �� # � �"! � � �"! � � �� � � �"! � � ´r� �"! � � �Zµ � �

¦¡^�h�� tQ^�hWf9^HUj^zmjl9pihjgiw9X(XZU\[un9f¨¥5¬yf9^�Uj^zp¶[uhjgiVYw56 Vu��[uUjgihK|0 =gimyw9V,��v5^o�Dw9^?v�[um+�°VYpipiV,�ym?³
, & � 	:8 8 8 	 & � 6�´,& � 	98 8 8 	 & � µ�! ´���´,& � 	 & 1 µ %���´,& 1 	 & 
 µ %_8 8 8 %���´,& � ! � 	 & � µjµ�8

¬yf�^y�yf9VYpi^ymjhWUjlQekhjl9UW^�m�� �� [,wQv#B �� [,pimjVHfD[M�Y^}[�t9l�hjhj^zU <Q|(mWfQ[,nD^Ys5t9l9h��yg�hWf(�ygiw9XYm�piVZw9XY^�U�hjfQ[uw
giw�hjf9^He�[umj^HVu� � 1� [,wQvAB 1� ¥
�;^�w9V,� eoVZw9mjhWUjlQekh*hWf9^(f5|�nD^�UWXYU\[un9f9m � �� [uwQv � �1 �°UjVZ] 6#³ � �� g�m�VZt9h\[ug�w�^?v�t5|�UW^�]_V,�5giw9X�!��� f5|5nQ^�UW^?v5XZ^�my�°UWVY] 6#s5wQ[,]=^�pi|ë³
! 4 � � ! �:	98 8 8 	 � 1 	 � � 	;� ' ?y[,wQv_4 � � ! ��	98 8 8 	 � 1 	 � 1 	;� ' ?�s�V,�2hK|5nD^�4 � � ! � 	98 8 8 	 � 1 	 � � 	 � ��� ?�s

[uwQv � �1 gimyVYt�h\[,giw9^Mv_t5|(UW^�]_V,�5giw9X �!��� f5|5nQ^�UW^?v5XZ^�m}Vu�16#s5wQ[u]_^�pi|0³
! 4 � � ! �:	98 8 8 	 � 1 	 � � 	;� � ?y[,wQv_4 � � ! ��	98 8 8 	 � 1 	 � 1 	;� � ?�s�V,�2hK|5nD^�4 � � ! � 	98 8 8 	 � 1 	 � � 	 � ��?�¥

¬yf9^([,tDV,�Y^#eoVYw9mWhjUWlQeohjgiVZw;V,� � �� [,wQv � �1 ^�w9mWl9Uj^�m�hjfQ[uh²^z�Y^�UW|�n9UjVZnQ^zU²mW^�XY]=^�w5h}Vu��[(f5|5nQ^zUj^?v5XZ^gim*[�n�UjVYnD^�U#mj^�XZ]_^�w5h�V,�}]�[,w5|�VYhWf9^�UHf5|5nQ^zUj^?v5XZ^�m?¥�¬yf9gim�g�m�hjf9^��°l9wQv9[u]_^�w5ho[,p�n9UjVZnQ^zUjhK|¯l9mj^?v giw
¦¡^�]_]�[y�Q¥â� �?gih�XZlQ[,Uo[,w5hj^z^�m�hjfD[,h�hWf9^}hK�+V��yg�w�XYm�fQ[M�Z^yhjf9^ymo[,]=^�eoVZl9w5hjgiw9XHn�UjVYnD^�UWhjgi^�m��°VYU�ekVYl9w5hj^zUjm
Vu��[uUjgihK|(pi^�mjm�hjfQ[uw_VZUy^?£ZlQ[,p�hjV� 0¥

�bV,�HsYpi^�h �(tD^H[HUW^�wQ[u]_giw9XHVu�¨hjf9^HeoVZw9mjho[,w5hjm�V,� � �� s5]�[,n9n�g�w�X � hWV*gihWmj^�pÄ��[uwQv=mjlQeWf�hjfD[,h+hjf9^Uo[,w9XZ^HV,� �=gim²v5gim��kVYgiw5h��°UWVY] hWf9^*v5VZ]�[,giw=V,��tQVZhjf � �� [uwQv � �1 ^o{Qeo^zn9h��°VYU � ¥��;^��QwQ[,pipi|�v~^o�Qw9^
� �� [uwQvAB �� [,m+�°VZp�piV,�ymM³

! � �� _ � �� U ��´�� �� µzs9[,wQv
! B �� _ � �1 U ��´�� �� µz¥
ª+VZw9mjg¢v5^zUyw9V,��hjf�^Hmj^�w5hW^�wQeo^NZ�giw�B¨§���ª�� ���� v~^o�Qw9^?v·t�|0³
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­Khygim�eopi^?[uUyhjfQ[uh?³ � �� m\[,hWgimK�Q^�mMZ·�yf9gip�^�B �� v5V5^�m�w�VYh?¥5­KwDv5^�^?v0s�hjf9^zUj^�^o{9gimjhjm}[uw_giw5hj^�XZ^�U �¨mWlQeWf�hjfQ[uh?³
- �.0/ ) �����
	
�
����� ( ��������� � ��� ( �
��� ��� � � ( ��������� � �� ( !'"1� ��� ( ��������� � � !'"2� ��� � ��������� � ��� ( !'"1� ��� � ��������� � ��� ( ��(�!�! )43 �
5 �. / ) �����
	
�
����� (���������� �6��� (��
��� ��� � � (���������� �
�� (�!7"8� ��� (���������� �
� !7"9� ��� ����������� �6��� (�!:"8� ��� ����������� �
��� (���(�!�!<;)43 �
§�wQeo^#[,X�[ugiw¨s5hjf9^Hv5gK?0^�Uj^zwQeo^#tQ^�hK�+^�^�w)hjf9^H�Y[upil9^�m+VYw � �� [,wQvAB �� Vu�2hjf�^*[,tDV,�Y^�eoVYl9w5hW^�U}gimy�Q¥

�;^�w9V,� n9UjV,�Z^²hWf9^��°VYpipiV,�ygiw9X�pi^�]_]�[9¥
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;� ' ��� T�p¢[M|Y^�U����=fQ[,m#[��ygiw9w9giw9X�mWhjU\[uhj^�XZ|;�°VZUHhjf�^_X�[u]_^�� �� VYw � �� [,wQv_B��� s¡�°VYUH^z�Y^�UW|
� �$�}¥
	��,À0À �*³0�;^HmWf9V,�Âf�V,�Âhjf�^(�yg�w�w9giw9X_mWhjU\[uhj^�XZ|�V,�}T�p¢[M|Y^zU²­W­}VZw�hjf9^(XZU\[un9f9m�� 1� [,wDv5B 1� ez[,w¯tQ^
^o{9hW^�wQv5^?v hjV�[=�ygiw9w9giw9X_mWhjUo[,hj^zXY|�VZwOhWf9^(f5|�nD^�UWXYU\[un9f9m ���� [,wDv5B �� ¥0¬yf9^#n9UjV5Vu��XZV�^zm¹[upiVYw9X=hjf9^
mo[,]_^�pigiw9^�m}[umyhjf9^Hn�UjV5V,��V,��¦¡^�]_]�[}�D¥â�9¥5­Khygim}eopi^?[,U�hjfQ[uhygÄ��T�p¶[M|Z^�U"�Hv5V5^�mjw � h�hjUWg�XZXY^�U}[(ekVYl9w5hjgiw9X
]=V,�Y^Ys�hjf9^(mWhjU\[uhj^�XZ|�s0eoVZw9mjgimWhjgiw9X=�°VYUHT�p¢[M|Z^�U����Ys¡hjV_n�p¶[M|�hWf9^(g¢v5^�w5hjgihK|5s9gimH[_�ygiw9w�g�w�X_mjhWU\[uhj^�XZ|��°VYU
hWf9^HX�[u]_^"� �� ¥
�;^�^�mWh\[ut9pig�mWf hjf9^�n�UjV5V,�Ht5|BgiwQv5lDeohjgiVYw VZw hWf9^�w5l9](tD^�U(V,�*eop¢[umjmjg¢e�[up}]=V,�Y^�m#n9Uj^Meo^?v5giw9X hjf9^

eoVZl9w5hjgiw9X=]_V,�Y^�[,m�tQ^o�RVYUj^Z¥Q­Kh�gimy^?[,mW|�hjV(mW^�^*hWfQ[,h�hjf9^�g�wDv5lQeohWg�VZw�gim}v5VYw�^H^o{Q[YeohWpi|·[umy�°VZU²¦¡^�]_]�[
�D¥ ��¥D�;^*VZw9pi|�fQ[M�Y^#hjV)�Y^�UWg¤�R|�hjf9^(tD[,mjgim�V,�yhjf�^(g�wDv5lQeohWg�VZw¨¥0¬yf9gim�gim*v5VZw9^�[upimjV�giw [��Z^�Uj|)mjgi]_gip¢[,U
�y[M|�¥AB9VZU�[  � rhWl9n9pi^YsZhjf9^�VYw9pi|��QUjmWhK KVYU\v~^�Uy^o{9n9Uj^zmjmjgit9pi^�n9UjVZnQ^�UWhjgi^�m}eoVZwQeo^�UWw�hjf9^�hK|5nQ^zm�Vu�¨hjf9^�w9V9v5^�m
[uwQv�hWf9^#^o{9g�mWhj^�wDeo^_Vu��[,w�^Mv5XY^(tD^�hK�+^�^�w;hjf�^�]O¥�¬yf9gim}�RVYpipiV,�ym+�°UjVZ] hjf9^(eoVYw�mjhjUWlQeohWg�VZw;V,� ���� [,wDv
B �� ¥9¬yf9^�n9UWV5V,��hjf9^zw·ez[,UjUWgi^�m}V,�Z^�U}[,mygiw�¦¡^�]_]�[��Q¥â�9¥ 2

¦¡^�]_]�[+�Q¥â�}ez[,w(tD^}^?[umjgipi|HXY^�w�^�U\[up�giÃ�^Mv#hjV*[b�9{9^?v#mWg�XZwQ[,hWl9Uj^}ekVYw5h\[ug�w�g�w�X²hK�+V�t9giwQ[,UW|*UW^�p¢[,hWg�VZw9m?¥
��¼ 
 
;� ' �(' ¬yf9^}mWhjUjlDeohjl9UW^�m�� �� [uwQv#B �� V,�Z^�U�[�mjgiXZwQ[,hWl9Uj^�eoVYw5h\[ugiw9giw9XH[}UW^�p¢[,hWg�VZw(V,�¨[,UWg�hK|� (e�[uw
tD^_^�wDeoV9v5^?v giw�� 1� [,wQv�� 1� V,�Y^�U#[�mjgiXYwD[,hjl�Uj^_Vu�b[uUjgihK|O��VZw9pi|�s�[,wQv¯mWlQeWf;hjfQ[uh�T�p¢[M|Z^�U����=fQ[,m*[
�ygiw9w9giw9X#mjhWU\[uhj^�XZ|_�RVYU+hjf9^HX5[,]=^"� �� VZw�� 1� [,wQv�� 1� sZ�RVYUy^��Z^�Uj| � �)�}¥
	��,À0À �*³¨¦¡^�h 2 _ W �R	 �VX*tD^_[=t9giwQ[,UW|�mjgiXYwQ[uhjl9UW^Y¥0¬yf9^(^zwQeoV9v5giw9X�gim²tD[,mj^Mv�VZwOhWf9^_v5^o�Qw�g�hWgiVYw�Vu�
hWf9^}f5|5nQ^zUjXYUo[,n9f=mjho[,UjhWgiw9X��°UWVY]ÂhWf9^}XZU\[un9f �Â¥,�;^}[,mWmjl9]=^�hWfQ[,h�hjf9^b�QUjmWh�UW^�p¢[,hjgiVZw��;eoVZw5h\[,giw9m�hjf9^
XZU\[,n�f ��U �9´ ��µ�¥ � �� gim�VYt9ho[,giw9^?v��°UjVZ] � U ��´���µ+t5|#Uj^�]=V,��giw9X��°VZl9U+f�|5nD^�Uj^Mv5XY^�m�´RhK��V#giw(^?[YeWf
�ygiw9X5µ�s5wQ[u]_^�pi|0³

! ´ � � ! � 	98 8 8 	 � 1 	 � � 	;� '?µy[,wQv)´ � � ! � 	98 8 8 	 � 1 	 � 1 	;� '?µ+giw �Âs9[uwQv
! ´ ��´ � � ! � µ�	:8 8 8 	 �9´ � 1 µ^	 ��´ � � µ�	 �9´)�$' µWµy[,wQv)´ �9´ � � ! � µ�	:8 8 8 	 �9´ � 1 µ�	 �9´ � 1 µ�	 �9´)�$' µWµ+giw ��´���µz¥

B �� gimyVZt9h\[ug�w�^?v��°UjVZ] � U ��´���µ+t5|_UW^�]_V,�5giw9X��°VZl9Uyf5|5nQ^�UW^?v5XZ^�mH´RhK��V(giw_^M[YeWf��ygiw9X�µzsYwD[,]_^zp�|0³
! ´ � � ! �:	98 8 8 	 � 1 	 � � 	;� � µy[,wQv)´ � � ! ��	98 8 8 	 � 1 	 � 1 	;� � µ+giw �Âs9[uwQv
! ´ ��´ � � ! ��µ�	:8 8 8 	 �9´ � 1 µ^	 ��´ � � µ�	 �9´)�$' µWµy[,wQv)´ �9´ � � ! �\µ�	:8 8 8 	 �9´ � 1 µ�	 �9´ � 1 µ�	 �9´)�$' µWµ+giw ��´���µz¥

¬yf9^�mj^?eoVZwQv�t9giwQ[uUj|=Uj^�p¢[,hWgiVYw¨s �Hs�mjl ��eo^zm}hjV(mWhjVZUj^HhWf9^��°VZl9Uyf5|�nD^�UW^?v5XY^zm²UW^�]_V,�Z^?v(hWV_v5^o�Qw�^H^?[YeWf
XZU\[,n�f¨¥�¦¡^�h�� 1� ´RUj^�mWnQ^Meohjgi�Y^zp�|�� 1� µ�tD^}hWf9^32Z KmjhWUjlQekhjl9UW^¹v~^o�Qw9^?v=�ygihjf	�;[uwQv ��[um�[utQV,�Z^Y¥,­Kh+g�m�^?[,mW|
hWV�mW^�^(hjfD[,h�hjf9^(mWhjUWlQeohjl�Uj^�� 1� ´RUj^�mWnQ^Meohjgi�Y^zp�|�� 1� µ�g�m��QUWmjh¸ rVZU\v5^�U�Uj^?v5lDeogit9pi^�´r[,wDv�UW^?eogin9UjV9e�[upip�|9µ�hjV
� �� ´RUj^�mWn¨¥�B��� µ�¥�¬yf9^�UW^o�°VYUW^YsDhjf9^z|_m\[uhjgimK�R|_tDVYhjf�hWf9^�m\[,]=^}mW^�w5hj^�wQek^�mHV,��B¨§ � ª �� / 2A0j¥ 2

¬yf�^�VYUW^�]&�Q¥i`+�RVYpipiV,�ym2^M[,mjgipi|#�°UWVY]%pi^�]_]�[,m¨�D¥â�9s,�D¥ ��[,wQv��Q¥ �Q¥,­Khy[Yv~]_gihjm�hWf9^y�RVYpipiV,�yg�w�X}XY^zw9^�U\[  
pigiÃ?[,hWgiVYw¨¥
��ÀQ�,À�� �°�9�,½�' ��� ¬yf9^zUj^Hgimy[#t9giwQ[,UW|(mjgiXYwQ[uhjl9UW^ 2(mWlQeWf�hjfD[,h+�°VZU�^��Z^�Uj|  .�)�}s
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�°UW^�^y�Y[,UWg¢[,t9pi^�moµ¨t�l9gip�h�V,�Y^�U%20¥Z«�[YeWf#^?£Zl9gi�Y[,pi^�wQeo^yeop¢[,mWm�V,�  Z rhWl9n9pi^�m�V,�Z^�U�hjf9^yv5VZ]�[,giw�V,�0hjf�^�Uo[,wQv5VZ]
eoVZl9w5h\[ut9pi^(mjhjUWlQeohWl9Uj^=V,�Y^�U 2)g�mHv5^zhj^�UW]_giw9^?v)t5|O[ i ��5M
 ; ���4� ��
,���\8A��� i ��� 
2� �=��� �ygihWf  )�Y[,UWg¶[ut9pi^�m?¥
«�[ZeWf B�§ �°VYUW](l9p¢[y�ygihjf0 ��°Uj^z^²�Y[uUjg¢[,t�p�^zm�eoVYUWUj^�mWnQVZwQv5m}[up�]=VYmWh2mWl9Uj^zp�|=hjV*[#v5gim��kVYgiw5h�l9w9giVYw(Vu�¨mjlQeWf
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^?£Zl9gi�Y[up�^zwQeo^;eop¢[,mjmW^�m?¥��5V [umD-5giw9XB�yf9^zhjf9^�UMs}[,mW|5]_n9hWVYhjg¢e�[upip�|5sR������P���´ &\	�O�´ &QµWµ _ ����� P���´ &\	�"+´ &QµWµ�s
[u]_VYl�w�hWm*hWV eoVZ]_nQ[uUjgiw9X�hWf9^�UW^�mjnD^?eohWg��Z^Be�[,Uov5giwQ[,pigihjgi^�m#V,�HhK�+VBv5gK?ë^zUj^�w5h�l9w9giVYw�m(V,�H^?£Zl9gi�Y[,pi^�wQek^
eop¢[umjmj^zm?¥�¬yf9^=w9^o{9hH�Rl9wQv9[u]_^�w5h\[up�n9UjVZnQVZmjgihjgiVYw¯�RVYpipiV,�ym}�RUjVY]�Uj^�mWl9pihjm(giw / BD[,X%F:H5s¨©¹U\[:@Z�<0j¥¨­Kw;nQ[uUK 
hWg¶ekl9p¢[,U?s+gih(mjho[,hW^�m�hjfQ[uh*B¨§b R�°VYUW](l9p¢[,m#^�w?�oV,|�£ZlQ[uw�hWgÄ�Q^�UK K^�pigi]_giwQ[uhjgiV,w;giw�hjf9^)U\[,wDv5VY] eoVZl9w5h\[ut9pi^
mWhjUjlDeohjl9UW^Y¥
	��,À ��À0� �R���°À O ���PS B�VYU+^��Y^zUj| � @ `Zs5hjf9^�w�l�](tQ^�U�V,�2^M£Yl�g��Y[upi^�wQeo^�eop¢[,mjmW^�myV,� �  rhWl9n9pi^�m+g�wDv5lQeo^?v=t5|
hWf9^*gimWVY]_VZUjn9f�g�mW]_m�Vu��X / 2A02gimb�Qw9gihj^*[uwQv�v5^znQ^�wDv5mHVYw�p�|=l9nDVYw � [,wDv�hjf9^#mjgi]=g�p¢[uUjgihK|*hK|5nD^ 2 ´°hjf�g�m
w5l9](tD^�Uygim�v~^�w9VYhW^?v�t5|�� � ´ 2�µjµ�¥ B9l�Ujhjf�^�Uj]=VYUj^Zs

! ^?[YeWf=^?£Zl9gi�Y[,pi^�wQeo^�eop¢[,mWm70 gim�eWfQ[uU\[Yekhj^�UWg�Ãz^?v�VYw X / 2A0Dt�|_[uw B¨§ / 2A0D�°VYUW](l9p¢[y�ygihjf9VZl9h�£ZlQ[uw�hWgÄ 
�Q^�U#´r[(ekVY]_n�p�^zhj^HVZnQ^�w¯v5^�m\ekUjgin9hjgiVZwQµ�s ���+´'& � 	:8:898<	 & �\µzsQgK¥ ^Y¥~�°VYUy^?[ZeWf �  Khjl9n9pi^I4 : � 	98:8:8;	�: � ?+Vu�
giw�hW^�XY^zUjm?s

4 : � 	:898:8<	�: � ?�� 0 gK? X / 2A0 ] _ ���+´ : � 	:898:8 	�: �kµ �

! ^?[YeWf�^M£Yl�g��Y[upi^�wQeo^Heop¢[,mWm&0 gim ��j�#%� 
 ���
��I
��;3� s5gK¥ ^Y¥Z�°VZU}[HUo[,wQv~VY] �  Khjl�n9pi^ :Ds

T�UWVYt�´ :;� 0�µ _ `
� � ´ 29µ �

! ^?[YeWf B¨§ / 2A0��°VYUW](l9p¢[��ygihjf � �°Uj^�^#�Y[,UWg¢[,t9pi^�mcO�´ &Qµbgim I���>$5M
2�4��� � i I�;�;[>���j<#%���$I$; �<�%� hjV�[(l9w9giVZw
V,��^?£Zl9gi�Y[,pi^�wQeo^#eop¢[,mjmW^�m}Vu� �  Khjl9n9pi^�mMs9gK¥ ^Y¥5hjf�^�Uj^H^k{~gimWh}eop¢[,mjmW^�m 0 � 	:898:8<	�0R=#mjlDejf�hWfQ[,hM³

p�gi]��� g , &�´ O�´ &Dµ�! �
��� � � =

� ��� ´ &Dµjµ�_ `�8

�;^�e�[,w=w9V,��mWh\[,hW^�hjf9^�]�[ugiw*UW^�mjl9pihy�yf9g¢eWf_mWf9V,�ymyhjfD[,h+^��Y^�UW|_mW^�w5hj^�wQek^*Vu� B¨§���ª �� gimy[,pi]_VZmjhmWl9Uj^�pi|�hjUWl9^HVZU�[up�]=VYmWh�mjl9UW^�pi|=�r[,pimj^Z¥
0�1�¼5ÀD�,¼�
 ��� � / B¨©¹¬}�Y��0 B¨§���ª �� fQ[,m}[#�Yº�`}p¢[M�H¥
	��,À0À �_³¨­Kh#gim*eopi^?[uU*hWfQ[,h#gÄ�}hjf9^�[,mj|5]=n9hjVZhjg¢eHn�UjVYtD[,t9gipigihjgi^�mHVu�}n9UjVZnQ^�UWhjgi^�m O [uwQv "%[,Uj^���VYU�`Ys
mWV [uUj^(hjf�^�[,mW|5]_n9hWVYhjg¢e�n9UjVZtQ[,t�g�pigihjgi^�m�Vu��n9UWVYnD^�UjhWgi^�m(^o{9n9Uj^zmjmj^MvBt5| #�O+s O�% "ys�[uwQv O ( "%´Rgr¥ ^Y¥
[up�]=VYmWh}mjl�Uj^(hjUWl9hjf;VZU��r[,pimjgihK|�gimHn9UW^�mj^�UW�Y^?v t5|�tQV5VZp�^M[,w;eoVYw9mWhjUWlQeohjmoµ�¥��;^(e�[,w;hWf9^�UW^o�°VYUW^(Uj^�mWhjUWg¶ekh
VZl9UjmW^�pi�Y^�m(hWV eoVZw9mjg¢v5^zUjgiw9X�mW^�w5hj^�wQek^�m�V,�}hjf�^(�°VZUj] ´°g¢µ ����� P���´ & 	�O�´ &QµWµ _ �^����P���´ � 	�"+´ ��µWµ�s�VYU=´°gig¢µ
����� P���´ & 	�O�´ &9µjµN_ �Ws��yf9^�Uj^ ��gim*[,w giw�hW^�XY^zU?¥�¬yf9^�[,mj|5]=n9hjVZhjg¢eHn�UjVYtD[,t9gipigihK|�V,�}mW^�w5hj^�wQek^�m_Vu�}hjf9^
mW^?eoVYwDv��°VZUj]&gimyVZt��5giVYl�mjpi|_�9¥D®�VYUW^�V,�Y^�UMs9�ygihjf�VYl9hypiVYmWmyV,��XY^zw9^�U\[upig�hK|5sZ��^H]�[M|H�Rl9UjhWf9^�U}UW^�mjhWUjg¢eoh�hjV
[uhjVY]=g¢e�mj^�w5hW^�wQeo^�m=V,�yhjf9^#�RVYUj]¯³\������P���´ &\	�O�´ &QµWµc_ ����� P���´ &
	�"+´ &QµWµ�s��ygihjf;eoVYl9w5hW^�Ujm#V,�yhjf9^=m\[u]_^
[uUjgihK|�¥5­KwDv5^�^?v0sD[,mWmjl9]=^²hWfQ[,h &N_D4 & � 	:898:8<	 & ��?y[,wQv ��_ 4 � � 	:898:8<	�����?+�ygihWf " � �Z¥5¬yf9^HmW^�w5hj^�wDeo^Y³

������P���´'& � 	98:898<	 & � 	�O�´,& � 	:898:8 	 & � µjµ�_N����� P���´ � � 	:8:898<	�� � 	�"�´ � � 	98:898<	�� � µjµ
gimy^?£Zl9gi�Y[,pi^�w5h+hjVD³
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�bV,�Hs�T�UWVYnDVYmWg�hWgiVYw_�9¥i`+^�wQ[ut9pi^�m+l9m�hjV#Uj^k�°VYUW](l9p¢[,hj^+VYl�U�n9UjVZt9pi^�]%giw_eoVY](t9giwQ[uhjVZUjg¢[,pZhj^�UW]_m?¥u­KwQv5^�^?v¡s
�°VZUymjVZ]_^y�Dw9gihj^�mj^�hWm /=[,wQv��O�+^²fD[M�Y^Y³

pigi]��� g , &�´ O�´ &Dµ�! �
� � �
��� � ´ &Dµjµ _Â`

[uwQv
pigi]�	� g , �b´ "+´ ��µ ! �

# ��� �����M´ �5µjµ�_ `�8
¬yf9^zUj^o�°VZUj^YsDhWf9^*[,mW|5]_n9hWVYhjg¢e+tD^�fQ[M�5giVYUyVu�

������P���´ & 	�O�´ &9µWµ�_N������P���´ � 	�"+´ �5µjµ
gimyg¢v5^�w5hjg¢e�[up0hjV(hWf9^*[,mW|5]_n9hWVYhjg¢e+tD^�fQ[M�5giVYUyVu�

����� P���´ & 	 �
� � � �

��� � ´ &QµWµ�_N������P���´ � 	 �
# ��� � �����M´ �5µWµ�	

�ygihjf / ��_ / ���B[,wQv	� �V_
�)� /9¥¡�;^Hmj^�h � _ � �,´ 29µzs � � _ � : " +�´�/ ��µ�[uwQv � 1 _ � : " +�´�� �iµ�¥D¬yf9^
^?£Zl9gi�Y[up�^zw�h}ekVY](t9giwQ[uhjVYUWg¢[,p5n9UjVZt9pi^�]±g�myhWf9^��°VYpipiV,�ygiw9XQ³

§�w9^�U\[,wDv5VY]=p�|#v5gimjhjUWgit9l9hj^zmMP�tQ[,pipim�giw5hjV � ^?£Zl9gin9UjVZtQ[,t�p�^�l9Ujw�m?¥,B�VYU�^?[ZeWf�nD[,giU34 � � 	 � 1 ?V,��g�w5hW^�XY^�UWm}mWlQeWf�hWfQ[,h � � � � 1 � � s9pi^�h�� � v5^zw9VYhW^²hWf9^Hn9UWVYtQ[ut9gipig�hK|#hjfD[,hyhjf�^²w5l9](tD^�U
V,��tQ[up�pimygiw�hWf9^��QUWmjh � � l9Ujw�m²tD^H^?£ZlQ[up�hjV(hjf�^*w5l9](tD^�UyV,��tQ[upip�mygiw�hWf9^Hw9^k{~h � 1 VZw9^�m?¥c}w�^?[umj|�eoVY]=n9l9ho[,hjgiVZw(|�gi^�p¢v5mM³

� � _ `� �
�� 
����
��������

� P
��� � �

� � ��� ´ � � � 1 µ
=�� 1 ´ � � � � � � 1 µ

� !Z= 8
­Kh�g�m+gi]_]=^?v5g¢[,hW^yhjfQ[uhyg¤��hjf9^�p�gi]=g�h�Vu� � ��sQ[,mMP�R T s5^o{9gimjhWm²[uwQv=g�my^M£YlD[,p0hjV(^zg�hWf9^�U��#VYUH`Ys5hWf9^�w
B�§���ª �� fQ[,m+[yp¢[,tD^�pi^?v#�Yº9`�p¢[M�H¥?­Kh�gim�mjf9V,�yw#giw / B¨©�¬}�Z�<0js?l�mjgiw9XHeop¢[,mWmjg¢e�[,p5]=^�hjf9V9v5m��°UWVY]ÂeoVZ]_n9pi^o{[uwQ[,pi|5mjgim?szgiw��ZVYpi�5giw9X�hWf9^y¦¨[,n�p¶[Zeo^�]=^�hjf9V9v��RVYU2ekVY]_n�l9hjgiw9X+giw�hW^�XYUo[,pim2[uwQv�hWf9^�mo[Yv9v~p�^k rnDVYgiw5h¨]=^�hjf9V9v0s
hWfQ[,hMsQ[,mMP�R T s
� �7R �HVZUH`H[,hy^o{9nDVYw9^zw�hWg¢[,p¨mWnQ^z^?v0sD^o{Qeo^�n9h��yf9^�w � � _ � 1 s�g�w=�yf9g¢eWf·ez[,mj^�hjf9^
mWnQ^�^Mv�Vu��eoVZw��Z^�UjXZ^�wQeo^#gim ��� � �"! ¥ 2

¬yf�^·�Zº9`=p¢[M� Vu�
B�§���ª �� fQ[um(hjf9^�gi]_]=^?v5g¢[Mhj^_eoVZw9mj^M£Yl�^�wQeo^¯hjfQ[uh 	 ���<� s�hWf9^�£Zl9^�Uj| XYgi�5giw9XhWf9^_nQ[uUjgihK|�Vu��hWf9^_e�[,Uov5giwQ[,pigihK|5sQgimHw�VYhHv5^o�QwD[,t9pi^(giw;hjf9^(p¢[uw9XYlQ[uXY^Y¥D­KhHmWf9V,�ymHhWf9^_gi]_nDVYUWh\[uwQeo^HVu�
�Zº9`#p¢[M�ym²giw¯hjf9gim*ekVYw5hj^o{9hHmWgiwQeo^(hjf�g�m�Uj^�mWl9pih*e�[,w�w9VYhHtD^(n9UWV,�Y^?v¯l9mWgiw9X�hjf9^�� �� X�[,]=^�mHv5^o�Qw�^?v¯giw
hWf9^�n9Uj^��5giVYl�m�mj^?ekhjgiVYw¨¥5­KwDv5^�^?v0s5hK�+VHmWhjUjlDeohjl9UW^�m}�ygihWf�v5gK?0^�Uj^�w5hye�[,Uov5giwQ[,pigihjgi^�m+e�[,w=tQ^�v5gimjhjgiw9XZl9gimjf9^Mv
t5|�[¯mj^�w5hW^�wQeo^;Vu��£ZlQ[uw5hjgÄ�Q^�U�v5^�n9hWfÂ`Y¥ B9VZU_[)�9{9^?v mjgiXZwQ[,hWl9Uj^Ys+hWf9^Ov5^?ekg�mWgiVYw�n9UWVYt9pi^�] �°VZU(hjf9^
n9UWVYtQ[ut9gipig�hWgi^�m�V,�VB¨§���ª �� g�m+T��9TDc}ªy«;eoVZ]_n9pi^�hW^Y¥M¬yf9gim��°VYpipiV,�ym0�RUjVY]%©�U\[uwQv��o^M[,w�� m�UW^�mjl9pih / ©�Uo[:@Z�<0¸¥®·VYUj^zV,�Y^�UMs�gih*fD[,m_tD^�^�w mjf9V,�yw giw / B¨©¹¬}�Y�<0js�hjfQ[uh(hjf9^�[umjmjl�]_n9hWg�VZwBVu�$��^o�Dw9gihjgiVYw �9¥i`_hWfQ[,h
eoVZl9w5hjgiw9X=^o{9n9Uj^�mWmjgiVYw�mHfQ[M�Y^�w9V(�°UW^�^#�Y[,Ujg¢[ut9pi^²gim�w9^?eo^�mWm\[uUj|¯hjV_XZ^�hH[_�Zº9`�p¢[M�H¥9­KwQv~^�^?v0s0hWf9^�UW^*gim²[
mW^�w5hj^�wQek^ Z�giw B�§��²ª �yf9VZmj^�n9UjVZtQ[,t�g�pigihK| � � ´ Z0µyv5V5^�m�w9VYh+fQ[M�Z^¹[#pigi]_gihM¥
¬yf�^�VYUW^�]S��¥â�9s5[Yv5]=g�hWm�hWf9^��°VYpipiV,�ygiw9XHXZ^�w9^�Uo[,pigiÃ?[,hWg�VZw¨³
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0�1�¼5ÀD�,¼�
 ����� ¬yf9^�p¢[,w�XYlQ[uXY^²¦ f g f �²ª
�
� [Zv5]_gihjm+[(�Yº9`�p¢[M�H¥

	��,À0À ��³M�;^�n�UjV,�Y^+hjfD[,h��°VYU�^?[YeWf0 0s,¦��g f ��ª
�
� [Yv5]=gihjm¨[��Yº�`�p¢[M�H¥�­Kh�fQ[um2tD^�^�w(mWf9V,�yw#g�w / E����Y�,t�0¸shWfQ[,h+^?[YeWf�¦ �g f / 2A09�RVYUj](l�p¶[��ygihjf � �RUj^�^��Y[,UWg¢[,t9pi^�mMs:O�´ &Dµ�s5gim I���>$5M
2�4��� � i I�;�;[> ��j<#%����I�; �<�%� hjV([�l9w9giVZw

Vu��^M£Yl�g��Y[upi^�wQeo^Heop¢[,mWmj^�m�V,� �  Khjl�n9pi^�m?s�gr¥ ^Y¥5hWf9^�UW^H^o{9gimjh²ekp¶[umjmW^�m 0 � 	:8:898<	�0 = mWlQeWf�hjfD[,h?³


 � ] _ , &�´!O�´ &Qµ ! �
��� � � =

��� � ´ &Dµjµ^	

�yf9^zUj^ 
 � gim+hjf9^��Qw9gihW^}mj^zhyV,�2^k{~hW^�w9mWg�VZw�[ {~giVZ]_m��ygihjf�[uh�]=VYmWh  (�Y[uUjg¢[,t9pi^�m�V,�Y^�U+mjgiXYwD[,hjl�Uj^ 20¥�
 �fQ[um}[��Qw9gihj^�]=V~v~^�pK¥�¦¡^�h ] _��bv5^zw9VYhW^H�Y[,pig¢v5gihK|Hgiw=�Qw9gihj^�mjhWUjlQekhjl9UW^�m?¥0­Kh+�RVYpipiV,�ym�hjfQ[uh?³


 � ] _ � ����� P���´ & 	�O�´ &9µjµ _ ����� P���´ &
	 �
��� � � =

��� � ´ &QµWµ�8

¬yf9^zUj^o�°VZUj^�[,hjVZ]_g¢e�mW^�w5hj^�wQek^�m_Vu��hWf9^#�°VYUW] ����� P���´ & 	�O�´ &QµWµc_ �?s0�yf�^�Uj^G�¹gim�mjVZ]_^�� �%�D�4&��<� hj^zUj]Os
[uwQv�O�´ &Qµ+gim}[¹�°VYUW](l9p¢[�giw�¦�� g f / 2A0js5fQ[M�Z^²[umj|5]_n9hWVYhWg¶ebn9UjVZtQ[,t�g�pigihK|(�#VYUH`Y¥¦¡^�h&" tQ^#[,w5|(mj^�w5hW^�wQeo^#giw·¦��g f �²ª

�
� ¥5¬yf9^�w¨s

 � ] _�� " ! " � 	

�yf9^zUj^ " �5g�m0VZt9h\[ugiw9^?vb�°UjVZ] "·t�|�Uj^�n�p¶[Zeogiw9Xy^?[Zejf�^o{9n9Uj^�mWmjgiVYw������ P���´ &\	�O�´ &Dµjµ¡t�|�hjf9^+eoVYUWUj^�mWnQVZwQv5giw9X
����� P���´ & 	 � ��� � � = ��� � ´ &QµWµ+mjlQeWf�hWfQ[,hM³


 � ] _�� , &�´ O�´ &Qµ�! �
� � � � =

� ��� ´ &Dµjµ^8

" �+gim*[,w¯giw5�Qw9giho[,Uj|)mj^�w5hj^zwQeo^�eoVYw5ho[,giw9giw9X�[=�Qw9gihW^(w�l�](tQ^�U�Vu�bv5gimWhjgiwQeoh*[uhjVZ]_g¢e�mj^zw�hW^�wQeo^zm(V,�yhjf9^
�°VZUj]¯³

����� P���´ &\	�O�´ &DµjµY_ �98
¬yf9^zUj^o�°VZUj^YsumjgiwQeo^+hjf9^zmj^y[,hjVZ]_g¢e0mW^�w5hj^�wDeo^�m�fQ[M�Z^�[,mW|5]_n9hWVYhjg¢e�n9UWVYtQ[ut9gip�gihK|}�+VZU�`Ys�" �5fQ[,m�[,mW|�]=n9hjVZhjg¢e
n9UWVYtQ[ut9gipig�hK|_��VYUH`Zs9[,wQv=mWV_v5V5^�m "y¥ 2

­Kh��°VYpipiV,�ym��°UjVZ]Âhjf�^}n9UW^��5g�VZl9m+hjf9^�VZUj^�] hjfQ[uh�B¨§���­DB�T���ª �� [Yv~]_gihjm�[H�Zº9`+p¢[M�H¥ �yVZhj^}hWfQ[,h�hjf9^eoVZ]_n9l�h\[,hWgiVYwQ[upYeoVY]=n9pi^o{9g�hK|�V,�QhWf9^yv5^?eogimjgiVZwHn9UjVZt9pi^�] �°VZU¨hjf�^��Y[up�l�^�V,�9hjf�^�[umj|5]_n9hWVYhWg¶e�n9UWVYtQ[ut9gipig�hK|
Vu��[¯mW^�w5hj^�wDeo^Ogiw B¨§���­DB�T���ª �� g�m(hWf9^�mo[,]_^�[,m��°VYUNB¨§���­DB�T�s�hjfD[,h_gim_«���T�¬y­j®�«%eoVZ]_n9pi^�hW^/ a+©QEc@Y�9s,E��c@:F90j¥9§�w�hjf9^�VYhjf�^�UyfQ[,wDv0s9¦ f g f ��ª

�
� v5V5^�m}w9VZh�[Zv5]_gih�[uw�^�?ë^Meohjgi�Y^�mj|5w5h\[M{¨sD[,wQv�hjf9^eoVZ]_n9pi^o{9gihK|#V,��hjf9^Hv5^MeogimjgiVYw�n9UWVYt9pi^�]±gimy]_^?[uw9giw9XYpi^�mWm / E}���Y�ut%0j¥

�
� � �_*0��� "
'-� �T"�� �[���)��*�" �
��� &�&\"1/0������.0& ���
­Kw hjf�g�m#mj^MeohjgiVYw�s���^�eoVZw9mjg¢v5^�U(^k{~hW^�w9mWg�VZw9m(V,��hjf9^�n9UW^��5giVYl9m#p¢[,w9XZlQ[,XZ^�m*�ygihWfBpigi]_gihj^?v¯[,UWgihjf9]=^�hjg¢e
eoVZw9mjhWUjlQekhjm?¥¡�;^y�QUWmjh²v~^o�Qw9^��RVYUj]�[,pipi|Hhjf�^�mj^H^k{~hW^�w9mWg�VZw9m?¥
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=¼��%O��R���°À O ����� ¬yf9^Si ��#%�%� � �%& �4�<��5L� Vu�LB�§��²ª � � s�B�§��²ª
�
� [,wQv B�§��²ª

� � [,Uj^)hjf9^OekVYl9w5hjgiw9X
hW^�Uj]=m�Vu� B¨§���ª �� ¥�¬yf9^ i ��#G��� ����& ����
 ���������=���%� Vu�7B¨§���ª � � [,UW^OhWf9^;eoVYl9w5hWg�w�XB^o{9n9UW^�mjmWg�VZw9m�Vu�B�§���ª �� ¥�¬yf9^=mj^�h#V,�7i �$#%�%�!���%& ����
����������=�$��� Vu� B¨§���ª �� g�m#hjf�^_eopiVYmjl�Uj^�V,�yhjf9^=mj^�h(Vu�bekVYl9w5hjgiw9X^o{9n9UW^�mjmWgiVYw9m(Vu�6B�§���ª �� l9wQv5^zU_´ 0 � 	�0 1 µ �R 0 � �30 1 s�[,wQv)hjf9^=mj^�h�V,� i ��#%�%� � �%& ����
 ���������=���%� Vu�
B�§���ª � � gim�hjf9^�ekp�VZmjl9UW^�V,�9hWf9^�mj^zh¨V,�QeoVZl9w5hjgiw9Xy^o{9n9UW^�mjmWgiVYw9m�V,��B�§���ª �� l�wQv5^�U�´ 0 � 	�0 1 µ �R 0 �

� 0 1 s[uwQv)´ 0 � 	�0 1 µ �R 0 � � 0 1 ¥

=¼��%O��R���°À O ���(' ¬yf9^ I��4��5 � i  p�$��5�#%; I�� V,��B�§��²ª � � sbB¨§���ª

�
� [uwQv B¨§���ª

� � [uUj^(^�gihjf�^�U*[,hWVY]=g¶e
�°VZUj](l9p¢[um(V,� B¨§#syVZU_V,�#hjf9^)�°VYUW] 0 � _ 0 1 s�VYU 0 � � 0 1 �yf9^�Uj^ 0 � [,wQv 0 1 [,UW^ ekVYl9w5hjgiw9X^o{9n9UW^�mjmWgiVYw9m#V,��UW^�mjnD^?eohWgi�Y^�pi| B¨§���ª � � sbB¨§���ª

�
� VYUQB¨§���ª

� � ¥D¬yf9^  p����5 #%;3I9� [,UW^*t9l�g�pihb�°UjVZ] hjf9^
[uhjVY]=g¢e��°VYUW](l9p¢[,m�t5|_]=^?[,w�m�Vu�2hjf�^Hl9mjlD[,pD�QUWmjhK KVYUov5^�UHeoVZw9mjhWUjlQeohWm?¥
�;^��QUjmWh�eoVZw9mjg¢v5^zU_hjf�^�p¢[,w9XZlQ[,XZ^*B¨§���ª � � �yf9g¢eWf ^o{9hj^�wDv5m*B�§���ª

�
� t5|B[up�piV,�ygiw9XOekVYl9w5hjgiw9X^o{9n9UW^�mjmWgiVYw9m�hjVHtD^HeoVY]=nQ[,UW^?v#]_V9v5l9piV�hjf�^}l9mWlQ[,p0VZU\v5^�U+VYw=hjf9^�giw�hW^�XY^zUjm?¥�­Kh�gim�ekp�^M[,UyhjfD[,h�B�§���ª � �v5V5^�m�w9VYhy^zw?�oV,|�[#�Yº�`�p¢[M�H¥Y­R�
6 gimy[#]_VZwQ[Yv5g¢e+UW^�p¢[,hjgiVZw¨s5hjf9^¹�°VYpipiV,�ygiw9X�mj^�w5hj^zwQeo^#fQ[,myn9UWVYtQ[ut9gipig�hK|

�1 ³ ������P���´'& 	<6�´,&Dµjµ � ����� P���´,& 	�#%6�´,&Dµjµ�8
¦¡^�h(l9m��QUjmWh�eoVZw9mjg¢v5^�U=hjf9^¯[,mj|5]=n9hjVZhjg¢e#n9UjVZtQ[,t�g�pigihjgi^�m(Vu�²mW^�w5hj^�wQek^�m�l9wQv~^�U_mWhjUjVZw9X;mj|5w5h\[Zeohjg¢e

UW^�mjhWUjg¢eohjgiVZw9m?¥D�;^²ekVYw9mWg¶v~^�U}hWf9^HUj^zmjhjUWg¢eohjgiVYw�m}V,��B¨§���ª � � s�B�§��²ª
�
� [,wQv�B�§���ª

� � s5hjV�´Rg¶µ�l9w9gi�Z^�Ujmo[,p
UW^�p¢[,hjgiVZwQ[,p0mWg�XZwQ[,hWl9Uj^zm?sDgK¥ ^Z¥9eoVYw5h\[ugiw9giw9X�[#l�w9g¢£Yl�^²UW^�p¢[,hWg�VZw�mj|5](tQVZp 6#sD[,wQv)´°gig¢µ�]_VYwD[Yv5g¢e}ekVYl9w5hj^zUjm
VZw9pi|�¥Z�;^²v5^zw9VYhW^²hWf9^HeoVYUWUj^�mWnQVZwQv5giw9X(mWl9t9p¢[,w9XZlQ[,XZ^�m�B¨§���ª � �� / 660¸s%B¨§���ª � �� / 660¨[,wQv B¨§���ª

� �� / 660¸¥
0�1�¼5ÀD�,¼�
 ���(' ¬yf9^}[umj|5]_n�hjVYhWg¢e�n9UWVYtQ[ut9gipig�hK|�Vu�2[,w5|Hmj^zw�hW^�wQeo^�Vu� B¨§���ª � �� / 660�[upi��[M|5m�^o{9gimjhjmy[,wDv
gimy^?£ZlQ[up¨hjV(�9s �1 VYUH`Z¥
	��,À0À �_³¨�;^#�DUjmjh#n9UWV,�Y^_hWf9^_UW^�mjl�p�h��°VZU*[,hWVY]_g¢e�mj^�w5hW^�wQeo^�mM¥�­Kh#gimHmjl ��ekg�^zw�h#hjV¯eoVYw9mWg¢v5^�U_[,hWVY]=g¶e
mW^�w5hj^�wQek^�mHV,��hjf9^¹�°VYUW]O³


 ³������ P���´,& 	�O�´'&QµWµ��T����� P���´,& 	�"�´,&Dµjµ�8
�;^�n9UWV,�Y^�hjfQ[uh(hjf9^¯[,mj|5]=n9hjVZhjg¢e(n9UWVYtQ[ut9gipig�hK|¯V,� 
 ^?£ZlQ[,pim_�9s �1 VYU�`Z¥�¬yf9^�Uj^;[,UW^�^o{Q[YeohWp�| hK��V^?£Zl9gi�Y[up�^zwQeo^_eop¢[,mWmj^�m(Vu��^zp�^z]_^�w5hjm�Vu� � giwQv5lDeo^?v¯t5|OhWf9^_[,l�hjVY]=VYUWn9f9gimj]=myV,� X�´ 6�µzs0wQ[,]=^�pi|_W & ]
6�´,& 	:898:8<	 &Dµ<X�[uwQvYW &`]�#%6�´,& 	98:8:8 	 &Qµ X�¥�¬yf9^�g�w5hW^�Ujn9UW^�h\[uhjgiVYw�m(V,�
O�´'&Qµ([uwQv "+´'&Qµ#VZw X�´ 6�µ*[uUj^
^�gihWf9^�U_hWf9^�^�]_n�hK|;mj^�h(VZU(l9w9giVYw9m#V,��hjf9^�^?£Zl9gi�Y[up�^zwQeo^�eop¢[,mWmj^�m�v5^�hj^zUj]_giw9^Mv;t5| 6�´,& 	:898:8 	 &Qµ#[,wDv
#%6�´'& 	:898:8<	 &Dµ�¥u¬yf�l�m�VZw9^}Vu�¨hjf9^b�°VYpipiV,�ygiw9X}mW^�w5hj^�wQek^&, &0´!O�´'&Qµ !��²µ�s , &¡´ O�´,&Dµ !��²µzs , &¡´ O�´'&Qµ !
6�´,& 	:898:8<	 &Dµjµ+[,wQv., &¡´ O�´'&Qµ ! #%6�´'& 	:898:8<	 &Dµjµ�gim}[,pi]_VZmjh�mjl�Uj^�pi|�hjUWl9^(´r[uwQv(hWf9^HVZhjf9^�UWm²[uUj^H[,pi]_VZmjh
mWl9Uj^�pi|=�r[up�mW^?µ�s9[uwQv=hjf9^�mo[,]_^�f9VYp¢v5m+�RVYU "+´,&Dµ�¥
¦¡^�h ����� ����� P���´,& 	;6�´,& 	:898:8 	 &QµWµ��R����� P���´,& 	�#%6�´'& 	:898:8)	 &QµWµ�8�­Kh�gim_^M[,mj| hjVB�Z^�UjgÄ�°| hWfQ[,h=hjf9^

[umj|5]_n9hWVYhWg¶e�n9UWVYtQ[ut9gipig�hK|=V,� 
 gimH�(VZU*`Hl�w9pi^�mjmQX�´ 6�µQ]_ , &0´!O�´,&Dµ ! 6�´,& 	98:8:8 	 &QµWµ}[,wDv X�´ 6�µQ]_
, &¡´ "�´,&Dµ ! #%6�´'& 	:898:8 	 &Dµjµ�´°VZU}UW^?eogin9UjV9e�[upip�|9µz¥9¬yf9^*[umj|5]_n�hjVYhWg¢e}tD^�fQ[M�5giVYUyVu� 
ÂgimyhWf9^�w¯g¶v~^�w5hjg¢e�[,p
hWV�hjf9^_[umj|5]_n�hjVYhWg¢eHtD^�fQ[M�5giVYU�V,� � � ¥¨¦¡^�h � �Q´ �yµHv5^�w�VYhj^=hjf9^(n�UjVYtD[,t9gipigihK|�hWfQ[,h��ÂtD^(hjUWl9^_VZw [Uo[,wQv5VZ]!mWhjUjlDeohjl9UW^_Vu��v5VY]�[,giw O _ W,��	:898:8<	�P���` X�¥0c%XYgi�Z^�w�mjhWUjlQekhjl9UW^IB VYw_O m\[uhjgimK�Q^zm � � gK?hWf9^*eoVZ]_n9pi^�]=^�w5h�mjhWUjlQeohWl9Uj^ B�v5V5^�m�w9VYh�´ &)� B�gK? & $� Byµ�s5l9w9pi^�mWm}tDVYhWf5B�[,wQv B�mo[,hjgim¸�°| � � ¥9­Kh�°VZpip�V,�ymb�°UjVZ] ¬yf9^�VZUj^�] �9¥â��sQhWfQ[,h�hWf9gim²p¢[umjhHe�[,mW^_fQ[umH[,mj|5]=n9hjVZhjg¢e�n9UWVYtQ[ut9gip�gihK|��9¥0­KhHe�[uwB[,pimjV=tQ^
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�yf9^zUj^ ��g�myhWf9^H[,UWg�hK|(Vu�
6*¥9�~hjgiUjpigiw9X�� m��RVYUj](l�p¶[¹g�]=]_^?v~g¶[MhW^�pi|HXYgi�Z^�m?³

� � ´ � � µ _ � ´o` ��� P0µ^8
¬yf9^zUj^o�°VZUj^Ys�hjf�^B[,mj|5]=n9hjVZhjg¢e=n9UjVZtQ[,t9gipigihK| V,� � � ´ � � µ=gim �1 sy[,wDv�hWf9^OmWnQ^z^?v Vu��eoVYw5�Z^�UjXZ^�wQeo^ g�m
� ´o` � � P0µz¥�­Kw [,pip�VYhjf�^�U�e�[,mW^�m?s�hjf9^;[,mW|5]_n9hWVYhjg¢e=n9UWVYtQ[ut9gip�gihK| V,��[uhjVY]=g¢e(mj^zw�hW^�wQeo^zmOgim�^�gihjf9^zU·�
VZUH`Y¥
¬yf�^_n9UWV�Vu�}XY^�w�^�U\[up�giÃ�^zm*^?[umjgipi|OhWV�XY^zw9^�U\[upymj^�w5hW^�wQeo^�mM¥+­KwQv5^�^?v¡s�mjgiwQeo^=hjf9^=mjgiXYwQ[uhjl9UW^�eoVZw5h\[,giw9m

VZw9pi|*VZw9^yUj^�p¢[uhjgiVYw#mj|5](tDVYpKsMmj^�w5hj^zwQeo^�m�V,�¨[,mj|5]=n9hjVZhjg¢e�n�UjVYtD[,t9gipigihK| �1 [,UW^}[,pi]_VZmjh�mjl9UW^�pi|(^?£Zl9gi�Y[,pi^�w5hhWV;VYw9^�V,��hjf9^�hK�+VOmW^�w5hj^�wDeo^�m¯´°g¢µ#������P���´'& 	<6�´ &9µWµ��%����� P���´,& 	�#%6�´ &5µjµ#VZU�´°gig¢µ ����� P���´,& 	�#%6�´ &5µjµ��
����� P���´,& 	<6H´ &9µjµz¥�a�V5VYpi^?[,w¯eoVY](t9giwQ[uhjgiVYw�m�V,��hjf�^�mj^#hK��V(mW^�w5hj^�wDeo^�mHfQ[M�Z^H[,mj|5]=n9hjVZhjg¢eyn9UWVYtQ[ut9gipig�hWgi^�m
��s �1 sMVYUy`Y¥z¬yf9^�mW^�h�V,�ë[umj|5]_n�hjVYhWg¢e¨n�UjVYtD[,t9gipigihjgi^�mRW ��	 �1 	?` X�gim¨hjf�^�Uj^o�RVYUj^yn�Uj^�mW^�Uj�Z^?v#l9wQv5^zU¨�DUjmjh¸ rVZU\v5^zUeoVZw9mjhWUjlQekhjgiVYw9mM¥ 2

c�X�[ug�w�sD�°VYU#[=�9{9^?v;mWgiXYwQ[uhjl9UW^Ys�eoVY]=n9l9hWg�w�X�hWf9^�[umj|5]_n�hjVYhWg¢eHn9UWVYtQ[ut9gipig�hWgi^�mHV,� B�§��²ª � �� / 6�0+g�m
T���TDc}ªy«�eoVY]=n9pi^�hj^�[,wQv 	��$�<� gimyw9VZh}v5^o�QwD[,t9pi^�mjgiwQeo^�g�h+fQ[umyw9V_[,mW|�]=n9hjVZhjg¢e+n9UWVYtQ[ut9gip�gihK|5¥
c ]_VYUW^*XZ^�w9^�Uo[,p+Uj^�mWl9pihH�y[,mHn9UWV,�Y^?v¯giw / B¨©¹¬}�Y��0¸¥¡­KhH��[umHmjf�V,�yw;hjfQ[uhHhjf9^_[umj|5]_n�hjVYhWg¢eHn9UWV, 

tQ[ut9gipig�hK|=V,� I��4��5 � i �<�<�%�D��� i ��� g�w B¨§���ª � � ´R�yg�hWf9VYl�h}Uj^zmjhjUWg¢eohjgiVYw�mHVYw�hWf9^#mjgiXYwQ[uhjl9UW^*VZU}hWf9^�[uUjgihK|Vu��hWf9^_eoVYl�w�hW^�Ujmoµ�gimH[,]_VZw9X_�9s �1 VZU_`Y¥D¬yf9^(hW^?eWf9w9g¢£Zl9^(gim�mjgi]_gip¢[,U+hjV�hjf�^(VYw9^(l9mW^?v¯giw�¬yf9^�VZUj^�]��¥ ��sYt�l9h�gihye�[,w�w9VYh+tQ^�XZ^�w9^�Uo[,pigiÃ�^?v(hWV�[upipQmW^�w5hj^�wQek^�m}giw�[uw_^?[umj|(�y[M|�¥Z¬yf9^�m\[,]=^yUj^o�RVYUj](l�p¶[uhjgiVYw([,m
�°VZUy¬yf9^�VZUj^�]!��¥ �#e�[uw�tQ^�l9mj^?v��°VYUyXZg��5giw9XHVZl9U}n�UjVYt�p�^z] [(eoVY](t�g�wD[,hjVZUjg¢[,p��°VZUj]O¥Z�;^��ol9mWhyfQ[M�Y^�hjV
[Zv9[,n9hygih+hjV(VZl9Uyw9^�� n9l9UWnQVZmj^Y³��yfQ[,hy�+^�w9V,� [uUj^�giw5hj^�UW^�mjhW^?v�giw�g�m+hjf�^Hn9UjVZtQ[,t�g�pigihK|#hjfQ[uhyhjf9^��QUWmjh
� � l9UWw9mHeoVYw5h\[ugiwO[,h�p�^M[,mjh�[,m�]�[uw5|(tQ[,pipim²[um}hjf�^*w9^k{~h � 1 VYw�^�m?sD�yf9g¢eWf�gim�XYgi�Y^�w�t5|�hWf9^��°VZp�piV,�ygiw9X^o{9n9UW^�mjmWgiVYw¨³
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¬yf9^�mjnD^�^?v�Vu��eoVZw��Z^�UjXZ^�wQeo^#gim � � � � ! ¥5¬yf9^Hv5^?eogimjgiVZw�n9UjVZt9pi^�]&gim}[,X5[,giw�T��9TDc}ªy« eoVY]=n9pi^�hj^Y¥
ª+VZw9mjg¢v5^zU_w9V,�±hjf9^)p¶[uw9XYlD[,XY^�B¨§���ª �� �yf9g¢eWf ^o{9hj^�wQv~m B�§��²ª

�
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�;^He�[uw�n�UjV,�Y^�hWf9^��°VYpipiV,�ygiw9XHUj^zmjhjUWg¢eohj^?v)Uj^zmjl9pih?¥

å¢ç�ï¨å¢ð



���������
	���
��������������
�����������! �"��$#%�%�!���%& �9`
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�yf9^zUj^ ��g�myhWf9^H[,UWg�hK|(Vu�
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mW^�w5hj^�wQek^�m(VYw�hWf9^_eop¢[,mWm�V,��mWhjUjlDeohjl9UW^�m#�yg�hWf [�]_V9v5l9p¢[uUymjlQe�ek^�mjmWVYU#Uj^�p¢[,hWgiVYw�fQ[M�Z^�[=�Yº�`Hp¢[M�H¥bB¨§
mW^�w5hj^�wQek^�m�VYw_hWf9^Heop¢[,mWm�Vu�2mjhWUjlQekhjl9UW^�m}�ygihjf�[HmWlQe�eo^zmjmjVZU�Uj^�p¢[,hWgiVYw(fQ[M�Z^²[�p�gi]=g�h�p¢[M�H¥GB�§ mj^�w5hj^zwQeo^�m
VZw�hWf9^*eop¢[umjm}Vu��mjhjUWlQeohWl9Uj^�m��ygihjf�[#mWlQe�eo^�mWmjVZUHUj^�p¢[uhjgiVYw�[,wDv�[#]=V9v5l9p¢[,U�[Zv9v5gihjgiVZw_fQ[M�Z^*[#nQ^zUjgiV9v5g¢e
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mW^�wQeo^#V,��eoVZl9w5hjgiw9X#]_^?eWfQ[uw9gimj]_mM¥Y�;^�n9UjV,�Z^?v��Y[uUjgiVYl9m+Uj^zmjl9pihjm�VYw�hjf�^H^o{9n9Uj^zmjmjgi�Z^HnQV,�+^�U�V,�2Uo[,hWf9^�U
UW^�mjhWUjg¢eohj^Mv�eoVYl�w�hWgiw9XOn�Ujgi]_gihjgi�Z^�m�g�w hjf9^zmj^�p¢[,w9XZlQ[,XZ^�m?¥�¬yf9^�n9UjV5Vu�°m*UW^?£Zl9giUj^�m(hK�+V -5giwQv5m#V,��hjV5VYpim?³
^o{9hW^�w9mjgiVZw9m(V,�}«�f9UW^�w5�°^�lDejf5h¸ 4B�U\[<l ��mWm9x^�X�[u]_^�m�hWV eoVZl9w5hj^�UWm?s�[uwQv;eoVY](t�g�wD[,hjVZUjg¢[,p�hj^?eWf9w�g¶£Zl9^zm(p�giw,-Z^?v
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¬�Ujgi�5g¢[,pipi|�s¡�°VZU�[¯XYgi�Z^�w�mjgiXZwQ[,hWl9Uj^-2¡s�gÄ�Hhjf9^�UW^;gim�[¯pigi]_gih*p¢[M�Hs�hWf9^OmW^�h�V,�HnDVYmjmWgit9pi^O[,mW|�]=n9hjVZhjg¢e
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B�§��²ª � � / 2A0yUj^�]�[,giw9m��Qw9gihj^Y¥�¬yf�^�n�UjV5V,��V,�²hWf9^=�Qw9gihj^zw9^�mjm=V,��hjf9^mW^�h*Vu�}nQVZmjmWg�t�p�^_[umj|5]_n�hjVYhWg¢eHn9UWVYtQ[ut9gipig�hWgi^�m�g�m�mjhjUo[,giXYf5h¸�°VYUW��[uU\v0¥0­KwDv5^�^?v0s�pi^�h;�ytD^(hjf9^=w�l�](tQ^�U�Vu�
^?£Zl9gi�Y[up�^zwQeo^Heop¢[,mWmj^�myVu�# Z rhWl9n9pi^�myVu�¨^�pi^�]_^�w5hWm�Vu�2hjf�^²v5VZ]�[,giw#V,�¨hWf9^�U\[,wDv5VY] ekVYl9w5h\[ut9pi^}mWhjUjlDeohjl9UW^
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å¢ç�ï¨å¢ð



���������
	���
��������������
�����������! �"��$#%�%�!���%& �Y�
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;¼�O¨�,�y³5�;^}[,UW^}XYUW^?[,hWpi|*giwQv5^zt9hj^?v=hWV*©�l9|NBQ[M|ZVYpipi^��RVYU�hWf9^HeoVYpip¢[,tDVYUo[,hjgiVZw*VZw(hjf9^n9UWV5V,��V,��¬yf9^�VYUW^�]!�9¥â��¥Y�;^�[,pimjV(hWfQ[,w,-
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Unité de recherche INRIA Rhône-Alpes, 46 avenue Félix Viallet, 38031 GRENOBLE Cedex 1
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