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�"b�Y�s=f=^y� �Ih�\=k�~"e1b Y ���/�c��/c�	�LK#fy]�s"bwzw]�bV3 x Y�j1]{z q+zwY�h�]�f=h�Y�f+[ b�k{[�Y�]�f v5^"kct%]r]+_�[Aq+_ ]�puY<�
[ e1puY/_�h/k�j1jmYA^ v�^"k�tw]r]c_�[/� X �i�aYc� gn�mq:�6�"b�Y�s"fn^o� �Ih�\=k�~"emb�Yu�/�c���c� �	�
j@e13cY�twk�g�gcemf"gnq4[�\"Y�v5^"kctw]+]+_�[yk�jmgc]�b�e;[�\"p g�Y/f"Y�b�k{[�Y/_ik�_ Y<[�]�`�h�j1kc_ _ e;lnY�b�_ k�f=^ d�]�[ Y/_

[ \=Y�p��Zt%Y/|�]cf=^ [ \"e7_�q,[ \=Yi[�z%]�k�jmgc]�b�e;[�\"pi_2^Ie10&Y/b�_ s x _�[�k�f+[�e1k�jmj1|�� H3\"Y�v�^"k�tw]r]c_�[�k�j1g�]��
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puk�fr|i[ b�e1k�j1_�k�b Y�s=_ Y/^ �

� 7�� 7 �  G�C�6 � ��<�=OA�� � F J��\FHJ(J =OA	6 G�=(DOD
v5_�puY�f+[�em]cf"Y/^ Y/k�b j1emY/b/q&]�s=b�e1pu~"j1Y�puY�f+[�k�[ e1]�f=_�]�`4[ \"YiX 4 @�k�fn^kF5k�emdcY<�#t3kD|�Y/_�emf=^"s=h<Y/b�_
_ s"~"~&]�b [%e1f=_�[�k�f=h�Y�zwY�e1g�\+[�_4z�em[ \"e1fy[�\"Y�k�jmgc]�b�e;[�\"pi_-[�\"Y�pi_ Y�j1d�Y/_/�EH3\"e7_�b�Y/_ s"jm[�_%emfok�h<j1]c_ Y�b
h<]cb b�Y/_ ~&]�f=^IY/f=h<Yy[ ] [ \"Y [ \"Y/]�b�|�^IY<lnf"emf=g dc]�[ e1f"g�h<j7k�_�_�eml=Y�b�_/� H,] Y/f=_ s"b Y�[ \=k�[i]�s"b emp �
~"j1Y�puY�f+[�k{[ e1]�fZe7_5h�]�b�b YAh	[5k�f=^o[ \=k�[5[�\"Y�k�j1g�]cb em[ \=p e7h h�\=k�f"g�YA_�^Ie7^Zf"]�[�h�k�sn_�Y�_ e1g�f"emlnh�k�f+[
^Ie1d�Y/b gcY�f=h�Y�`ab�]�p ~nk�_�[4Y=)I~nY/b e1puY�f+[�_/q�zwY3b Y/~nYAk{[ YA^2[�\"Y�Y=)I~&Y�b�empuY/fc[�_-]�`Ptwb Y/empik�f����A���c�n���
k�fn^���s"e1f"j7k�f ���A���c�c��s=_�e1f"gu]�s=b�empu~"j1Y�puY�f+[�k{[ e1]�f�]�`,d�]�[ e1f"gik�j1g�]cb em[ \"pi_/�
H3\"Y b�Y/_ s"j;[�_5_ \"]{zwY/^Z_ empue1j1k�b�e1pu~"b ]{dcY�puY�f+[�_3[ ] [ \"]+_�Y}^IY/_�h<b�e x Y/^�~"b Y/drem]cs=_�j1|����"]cb5Y=)r�

k�pu~"j1Y�q,t%b�Y�e1pik�f � _�b YA_�s"jm[�_�_ \"]{z 4 v�dLH z�e;[�\�t3k�g�g�e1f"g empu~"b�]{dremf"gokDd�Y/b�k�g�Y2Y/b b�]�b�]{d�Y/b
f"e1f"Y5^"k�[�kc_�Y�[�_(`ab�]�p � �I� &{� 2 [ ]2�=� �c�+2�q�k�b�Y�j7k{[ e1d�Y3g+k�e1f}]�`��S@ 2�q�z�\"Y/b YAk�_�]cs"b�t3k�gcg�e1f"g�]�`
X 4 @ empu~"b�]{d�YA^�[�\"YukDd�Y�b�k�gcY�Y�b�b ]cb�]{d�Y/b�[ \"Y _ k�puY}^"k�[�k�_ Y<[�_�`ab�]�p �J�"� �=�2 [ ] �=� �=�2�qnk
b�Y�j7k{[ e1d�Y�g+k�e1fu]�`��SM+2�� j:eC3�Y/z�e1_ Y�qI��s"emf=j1k�fu_ \"]{zwY/^ \"]{z x ]r]+_�[�emf"g 4 @n� /�]{dcY�b ����^"k{[�k�_ Y<[�_
�>[�\=k{[�zwY h<]cs"j1^�l=f=^ `a]cb�]�s"b�b�Y�~"j1e7h�k{[�em]cf Y*)I~nY/b e1puY�f+[��%~"b�]I^Is=h<YA^�k}g+k�e1f�e1fZk�h�h�s"b�k�h<|i]�`
�/� 2�'+]cs"bwY=)I~nY/b e1puY�f+[�_wz�em[ \ x ]r]+_�[�emf"guX 4 @uk�j7_�] _�\=]{z k��A�+2 gck�emf�`a]�b%[ \"YA_�Y ^"k�[�k�_ Y<[�_��
H3\"e7_�h<]cfIl=b�puY/^�[ \"Y2h�]�b�b YAh	[ f=Y/_�_�]�`(]cs"b�puY<[ \=]r^=_��
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H3\"YZb�s"f=_uzwYZs=_ Y/^�[ ] YA_�[�empik{[�Y�Y�b�b ]cb b�k{[�Y/_ `aY/jmj�emf+[ ]�[�zw]�h�k�[ Y�gc]�b�emYA_�� x e7k�_��'d{k�b e7k�f=h�Y
k�fn^Zb Y/~nYAk{[�Y/^�\"]cj1^I]csI[/�WH3\"Y x e7k�_�� dDk�b e7k�fnh<Y2^IY�[�k�e1j7_�zwY�b�Y2g�e1d�Y/fZemf �IY/h	[�em]cf /ik�f=^ZzwY�b�Y
[ \=Y�~"b�Y<`aY/b b�Y/^yp Y�[ \"]I^y[ \"b�]�s"gc\"]�s"[�[ \=e1_wzw]�bV3&qr_ emf=h�Y5[�\"Y�|i~=b ]{dre7^IY/^ik�f�Y/_�[ e1pik{[�Y�]�` [ \"Y
Y�b�b�]�b%`a]�b3[ \=Y g�e1d�Y�fo\"]cj1^I]csI[�_�eC%�Y: G]M gckDdcY5em[�_�^IYAh<]cp ~&]c_ em[ e1]�foemf+[ ] x e7k�_�k�f=^ dDk�b e7k�fnh<Y��
7�Y b�k�f \"]�j7^I]�s"[�_/q-b Y/~nYAk{[ YA^�[ \=b Y/Y�[�empuY/_}z�em[ \�k ^Ie10&Y/b Y/fc[i_ Y�Y/^�Y/k�h�\�[ e1p Ycq4e1f�[�zw]

h�kc_�YA_��3�(emb�_�[/q=zwY2s=_ Y/^�\=]�j7^I]�sI[�z�\=Y�f�gcY�f"Y/b�k�[ e1f"guY�b�b ]cb�b�k�[ Y/_�`a]�b5^Ie10PY�b�Y�f+[5frs"p x Y�b�_�]�`
d�]�[ e1f"g3[ b�e7k�j7_���K#f2[ \"e7_@h/k�_ Y�[ \"Y x e1kc_�� d{k�b�e1k�f=h<Y-^IYAh<]cp ~&]c_ em[ e1]�f ^I]rY/_@f"]�[@d{k�b |�p�s=h�\2kch<b�]c_�_
[ e1puY�q@k�f=^�[�\"Y [ e1p Yu~&Y�f=k�j;[�|�`a]cb�~&Y�b `a]�b�puemf=gy[ \=e1_�Y*)r~&Y�b�e1p Y/f+[�z�em[ \ [ \"Y x e7k�_��'d{k�b e7k�f=h�Y
^IYAh<]�pu~&]c_ e;[�em]cf�k�_%zwY�j1j&kc_�z�em[ \ok�d{k�b�|remf=g2frs"p x Y�bw]�`:[�b e7k�j7_%zwkc_-[ ]r] \"e1g�\:�EH3\"Y�_�YAh<]�fn^
s=_ Yuzwkc_5`a]cb puY/k�_ s"b�emf=g puY/k�fI�#_�'+s=k�b YA^ZY�b�b ]cb�_/�lH3\"Y x e1kc_�� d{k�b�e1k�f=h<Y ^IY/h�]�pu~n]+_�em[ e1]�f `a]�b
h<j7k�_�_ e;lnh/k{[�em]cf�^I]rYA_:f"]�[@Y=)r[ Y/f=^�[ ]5p YAk�fI�#_�'csnk�b�Y/^�Y�b�b ]cb�_/q x Y/h�k�s=_ Y4j1k x Y/j1_:emf2h�j1kc_ _ e;l&h�k{[�em]cf
[�kc_c3I_3\=kDdcY�f=]yk�_�_�]Ih<e7k{[�Y/^�~"b ] x k x emj1e;[�emYA_��
H3\"Y Y/_�[ e1pik{[ YA^ Y�b�b�]�byb�k{[�Y/_u`a]cb�[�\"Y�[�zw]�Y=)I~&Y�b�empuY/fc[�k�j�p Y�[ \"]I^"_o^Ie10&Y/b YA^�emf _�]cp Y

h�kc_�YA_�q-YA_�~&Y/h�e1k�jmj1|�`a]�b}[ \=Y�_ pik�j1jmY/b ^=k{[�kc_�Y�[�_/� -�]{zwY�d�Y/b/q�[�\"Y MHC � =%J =%G]AO= e1f�Y/b b�]�b}b�k�[ Y/_
x Y<[�zwY�Y�f�[ \=Y�^"e 0PY�b�Y�f+[iemfn^Is=h	[�em]cf k�jmgc]�b�e;[�\"pi_2[�Y/_�[ YA^ s"fn^IY�b x ]�[�\�puY<[�\"]I^"_uz3k�_ d�Y/b |
_ empue1j1k�b/� H3\rs=_�q�z�\"emj1Y [ \"Y�k x _ ]�j1sI[�Y�Y�b�b�]�b�_ ~"b�Y/_ Y�f+[ YA^�e1f�[ \=e1_ ~=k�~nY/b}pikD|�\=kDd�Y�j1k�b gcY
d{k�b�e1k�f=h<Y e1f�_ ]�puYuh�k�_ Y/_/qP[ \=Yu^"e 0PY�b�Y�f=h�Y/_�e1f Y/b b�]�b�_�k�b Y d�Y/b |Zkch�h<s=b�k�[ Y x YAh�k�sn_�Yuk�j1j([ \"Y
k�j1g�]cb em[ \=pu_wzwY�b�Y�[ b�k�e1f"Y/^ok�f=^�[ YA_�[�Y/^o]�f = �  A	6 4 �u[�\"Y2_�k�puY�[ b�k�e1f"emf=guk�f=^�[ Y/_�[5_ Y<[�_/�
7 \"Y/f zwY h<]cp ~nk�b�Y�k�j1g�]�b�em[ \"pi_ x Y�j1]{z q�z%Y _ s"pupik�b�e1%/YZemf"`a]�b�puk�[ e1]�f e1f�[�z%] z3kD|I_��

�(emb�_�[/q+z%Y�gcemdcY3[ \"Y�^IY/h�b YAk�_ Y�]�b4e1f=h�b YAk�_ Y�emf \ � ^+Q�\�- ^ a \ � ]/R])WT,OI^�bW^+QAQ{RnQ kDd�Y�b�k�gcY/^}]{d�Y/b
k�j1j�]cs"b�^"k�[�k�_ Y<[�_�q3k�_�_ s"puemf"g�[�\"Y�| b Y/~"b�Y/_ Y�f+[yk�b YAk�_ ]�f=k x jmYP9�b�Y/k�j;� zw]�b�j1^�< ^Ie7_�[�b e x sI[�em]cf
]�`�^"k{[�k�_ Y<[�_/� �rYAh<]�fn^ q4zwY gcemdcYy[ \=Y \ � ^+Q�\�- ^ Q�^ )
\IOAV � ^ ^+QAQ{RnQ�Q�^rS,T(U�OAVWR&N � �=]�b [�zw]
k�j1g�]cb em[ \=pu_ � k�f=^ > z�em[ \iY/b b�]�b�_ ��� k�f=^ ��� qc[ \"Y5^"Y/h<b�Y/kc_�Y3e1f Q�^�)2\IO/V � ^�^cQDQ{RnQ x Y<[�zwY�Y/f
� k�fn^ > e7_�� ��� H ��� ��� ��� �(�=]�b-Y=)"k�p ~=jmYcq�e;` k�j1g�]cb em[ \=p > \=k�_-k �2 Y�b�b ]cb�k�f=^ k�j1g�]�b�em[ \"p
� \=k�^�k ��2 Y/b b�]�bAq&[ \"Yik x _�]cjmsI[�Y}Y/b b�]�b�b�Y/^Is=h<[ e1]�f�e1_�]cf"jm| �2�q x sI[�[�\"Yub Y/j1k�[ e1d�Y Y�b�b ]cb
b�Y/^Is=h<[ e1]�fZe7_ /#5+2�� H3\"Y kDd�Y�b�k�gcY�b Y/j1k�[ e1d�Y Y�b�b�]�b�e7_�[�\"Y}kDdcY�b�k�g�Yi�W]{d�Y�b�k�j1j,]cs"b5^"k�[�k�_ Y<[�_��
]�`�[ \"Yub�Y�j7k{[ e1d�Y}Y�b�b ]cb x Y<[�zwY�Y/f�[�\"Yu~=k�e1b�]�`%k�jmgc]�b�e;[�\"pi_�h�]�pu~=k�b�Y/^:�3d�Y�j7k{[�emdcY}Y/b b�]�b�\=k�_
x Y�Y�f s=_ Y/^ie1f�twb Y/empik�f����/�c���&� �-k�f=^ie1f���s"e1f"j7k�f����/���c�c�<qcs"fn^IY�b%[ \"Y�f=k�puYA_l9 b�k�[ e1]�< k�fn^
9 kDdcY�b�k�gcY�b�k�[ e1]�<}b YA_�~&Y/h<[ e1d�Y/jm|c�
F5]�[ Y�[ \nk{[�kDd�Y�b�k�gcY�b Y/j1k�[ e1d�Y�Y�b�b ]cb�b�Y/^Is=h<[ e1]�fye7_ MHC � =%J =%G 6 `ab ]cp [�\"Y�b Y/j1k�[ e1d�Y�b�Y/^"s=h	[�em]cf

e1f kDd�Y/b�k�g�Y Y/b b�]�bJ'=[�\"Yuh<]�pu~"s"[�k{[�em]cfZ`a]�b�[ \=Y}j7k{[ [ Y�b�e1f+dc]�j1d�YA_5kDd�Y/b�k�g�e1f"gu[ \=Y}Y/b b�]�b�_3l=b�_�[
k�fn^�[ \"Y/f�h�]�pu~"sI[�emf=g�[ \=Y b�k{[�em]n� H3\"Y�b�Y�j7k{[ e1d�Y b YA^Is=h<[ e1]�f e1f kDdcY�b�k�g�Y�Y/b b�]�boh�k�f x Y
h<]cpu~"sI[ YA^�`ab�]�p [ \"Y�[�z%]yY/b b�]�b�kDd�Y�b�k�gcY/_wzwY�_�s=~"~"j1|�q _�]�z%Y2\nkDd�Y2f"]�[5Y=)I~"j1e7h<em[ j1|�_�[�k�[ YA^
em[�emfo[ \=Y ~=k�~&Y�b3[�]ukDdc]�e7^ k�f ]{dcY�b�jm]+k�^i]�`,frs"p x Y/b�_/�
H3\"Y h<]cp ~=sI[�k�[ e1]�f=_5]�`4Y�b�b�]�bAq"b Y/j1k�[ e1d�Y Y/b b�]�b�_�qnk�f=^o[�\"Y�e1b�kDdcY�b�k�gcY/_wz%Y/b Y}^I]�f"Y�emf�\=emgc\

~"b�Y/h�e1_ em]cf x |Z]�s=b�~=b ]cg�b�k�p��G-�]{zwY�d�Y/b/q&`a]cb�~=b YA_�Y/fc[�k{[�em]cf�~"s"b�~n]+_�YA_�q zwYu_�\"]{z ]�f"j1|Z]�f"Y
^Ie1g�em[�k�`>[ Y/b�[�\"Yu^IY/h�empik�j�~&]�e1f+[/q:_ ] _ ]�puY}frs"p x Y/b�_�pikD|�f"]�[ k�^"^ s"~ Y*)"k�h	[�jm|��WY�� g=�1q&[ \"Y
x e7k�_�k�f=^odDk�b e7k�fnh<Y�pukD| x Y ]#0 x |�5"�1�2 `ab�]�p [ \"Y Y/b b�]�b	�	�
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7�Y x Y/g�e1f�z�em[ \�kyh�]�pu~=k�b�e7_�]cf ]�`-X 4 @�k�f=^�F�k�e1d�Y�� t3kD|�YA_wz�e;[�\�k�f=^�z�em[ \"]csI[�t3k�g�g�e1f"gn�
7�Y�[�\"Y�f�~"b ]Ih�Y�Y/^ [ ] d{k�b e7k�f+[�_}]�`5t3k�g�g�e1f"gZ[�\=k{[ue1f=h<j1s=^IYo~"b�s"f"e1f"g dcY�b�_�s=_�f"] ~=b s"f=emf"g
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k�fn^ h�j1kc_ _ emlnh�k�[ e1]�f=_(d�Y/b�_ s=_(~"b�] x k x e1jme7_�[�e1hwYA_�[�empik{[�Y/_��6_ h�]�b�emf=g+�	�(�(emgcs"b Y /�_ \"]{z�_,[ \"Y x e1kc_��
d{k�b�e1k�f=h<Y2^"Y/h<]cpu~n]+_�em[ e1]�fZ`a]cb�k�jmj(^"k{[�k�_ Y<[�_5s=_ emf"g X 4 @�z�em[ \Z[�\"b�Y�Y2dcY�b�_�e1]�f=_�]�`�t3k�gcg�e1f"g
Y=)I~"j7k�e1f"YA^ x Y�j1]{z ���,e1g�s=b Y�� _ \"]{z�_�[�\"Y5kDd�Y/b�k�g�Y x e1kc_4k�fn^udDk�b e7k�fnh<Y3]{d�Y/b4k�j1jI[ \"Y�^"k{[�k�_ Y<[�_
k�fn^y`a]cb5X 4 @=q�F�k�e1d�Y�� t3kD|�YA_�qrk�fn^ X 4 @&���D� �#^Ie1_�h��
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K#f�[ \"Y�^IY/h�]�pu~&]c_ e;[�em]cf ]�`�Y�b�b ]cb�e1f+[ ] x e1kc_uk�f=^ dDk�b e7k�fnh<Y�q%k�~"~"j1|remf=g t3k�gcg�e1f"g�[�]�X 4 @
h�k�s=_ Y/^�[ \"Y�kDdcY�b�k�g�Y%k x _ ]�j1sI[ Y3Y/b b�]�b([ ] ^IYAh<b�Y/kc_�Y%`ab ]cp �J�"� � 2 [ ]u�J5"� @ 2�q�k�fn^2[�\"Y�kDd�Y/b�k�g�Y
b�Y�j7k{[ e1d�Y�Y�b�b�]�b3b YA^Is=h<[ e1]�fozwkc_��*@=� /�2��
H3\"Y e1pu~n]cb�[�k�f+[�] x _ Y�b�d{k{[�em]cf=_3k�b�Y��

��� twk�g�gcemf"g�e7_-s"f"em`a]�b�pujm| x Y�[�[ Y/b-`a]�b  4�4 ^"k{[�k�_ Y<[�_���K#fif"] h�k�_ Y�^Ie7^ e;[�e1f=h�b YAk�_ Y�[�\"Y�Y�b�b�]�bA�
�I� 7�kDdcY<`a]�b�p �X@�5"q�_�k{[ e1pik�gcY�q5k�f=^ j1Y<[�[�Y�b � _ Y�b�b�]�b�b�k{[�Y ^IYAh<b�Y/kc_�YA^ ^Ib�k�pik{[ e7h�k�jmj1|�q�z�em[ \

b Y/j1k�[ e1d�Y�b YA^Is=h<[ e1]�f=_5]�`EM"�2�q����+2�q=k�f=^ @�5 2��w�=]�b�[�\"Y2]�[�\"Y�b�^"k{[�k�_ Y<[�_/q"[�\"Y2b�Y�j7k{[�emdcY
Y�b�b ]cb%b�Y/^Isnh	[ e1]�f�z3k�_wj1Y/_�_w[ \=k�f�� /�2��

M"� H3\"YZkDd�Y�b�k�gcYi[ b�Y�YZ_ e1%/Y��Wfrs"p x Y�bi]�`�f"]I^IYA_���`a]�bu[�\"Yo[ b�Y�YA_}gcY�f"Y/b�k�[ YA^ x | t3k�gcg�e1f"g
z�e;[�\ X 4 @�zwkc_�_ jme1g�\+[ j1|�j1k�b gcY�b�[ \=k�f [ \"Y [ b�Y�YA_�gcY�f"Y/b�k�[ YA^ x | X 4 @�k�j1]�f=Y��R��@�5
f"]I^IY/_3dcY�b�_�s=_��A�#U}f"]I^IY/_/�EH3\"Y2kDd�Y/b�k�g�Y�[�b Y/Y�_ eC%�Yi�WkDdcY�b�k�g�YA^i]{d�Y/b�[�\"Y b�Y�~"j1e1h/k{[�Y/_%`a]�b
kZ^"k{[�k�_ Y<[���z3k�_2j1k�b gcY�b Y�e1g�\+[ [�empuY/_/q�]�`3z�\"e7h�\�l=d�YykDdcY�b�k�g�YA_�z%Y/b Yij7k�b�g�Y/b x |�pu]�b�Y
[ \=k�f��J5+2��lK#f�h<]cp ~nk�b�e1_ ]�f:qP]cf"jm|�_ e1)�[ b�Y�YA_�gcY�f"Y/b�k�[ YA^ x |�X 4 @Zk�j1]�f"Y zwY�b�Y}j7k�b�g�Y/b
[ \=k�fytwk�g�gcemf"gnq�]�` z�\"e7h�\i]�f=jm|}[ \"b�Y�Y�zwY�b�Y�j7k�b�g�Y/b x |}pu]�b�Y�[ \=k�fZ�I5 2y���"]cb-[ \=Y�k�^"s"j;[
^"k{[�k�_ Y<[/qr[�\"Y2kDd�Y/b�k�g�Y5[ b�Y�Y _�eC%�Y�`ab�]�p [ \"Y2t3k�gcg�YA^ X 4 @uz3k�_�� /I�I5}f"]I^IYA_�h<]�pu~=k�b YA^
[ ]N&#&���f"]I^IYA_ `a]�byX 4 @n� H3\"e7_ue1_ik x ]{dcYok�f=^ x Y/|�]�fn^ [ \=Y�`Wk�h	[u[�\=k{[u[ \=Y�t3k�g�g�YA^
h<j7k�_�_�eml=Y�b�h�]�f+[�k�emf=_ ��/�_ s=h�\o[ b�Y�YA_��
7 Y�\r|+~&]�[�\"Y/_ eC%�Y�[ \=k�[w[�\"Y�j1k�b gcY�b4[�b Y/Y�_ eC%�Y/_wpue1g�\+[ x Y ^Is"Y�[ ]}[ \"Y�`Wkch	[w[ \=k�[w]cb e1g�e1f=k�j
emf=_�[�k�f=h<YA_�k�b�Y�b�Y�~"j1e1h/k{[�Y/^�e1f�twk�g�gcemf"g _ k�p ~=jmYA_�qP[�\+sn_�empu~"j1|remf"g�ko_�[�b ]cf"g�Y/b�~=k�[�[�Y�b�f
k�f=^ b YA^Is=h<e1f"g [ \"Yuk�pu]cs"f+[�]�`�~"b�s"f"e1f"g=�lH3\=e1_�\r|r~n]�[ \"YA_�e7_�k�f=^ b Y/j1k�[ Y/^ \r|+~&]�[�\"Y/_ Y/_
k�b�Y5[�Y/_�[ Y/^oe1f��rY/h<[ e1]�fk&r� �I�
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@=� H3\"Y x e1kc_�� d{k�b�e1k�f=h<Y�^IY/h�]�pu~n]+_�em[ e1]�f _�\"]{z�_ [�\=k{[�Y�b�b ]cb b�Y/^"s=h	[�em]cf e7_ok�jmpu]+_�[Zh<]cp}�
~"jmY�[ Y/jm|y^Is=Y�[�]}d{k�b e7k�f=h�Y�b�Y/^"s=h	[�em]cf:�([ \"Y�kDd�Y/b�k�g�Y�d{k�b�e7k�f=h�Y�^IYAh<b�Y/k�_ Y/^i`ab ]cp /I� &�2 [ ]
M"� /�2 z�e;[�\ k�puk�[�h�\"e1f"g ���+2 b�Y�j7k{[�emdcY2b YA^Is=h<[ e1]�f:�GH3\"Y kDd�Y�b�k�gcY x e7k�_�b YA^Is=h<YA^�`ab�]�p
�"� �+2 [�]u�=� U 2 z�em[ \Zk�fZkDd�Y/b�k�g�Y�b�Y�j7k{[�emdcY�Y�b�b ]cb%b�Y/^Isnh	[ e1]�f�]�` ��2��

H3\"Y�t3k�g�gcemf=g k�j1g�]cb em[ \"p z�e;[�\ X 4 @&���D�ib�Y/^Is=h�Y/^ [�\"Y Y/b b�]�by`ab ]cp M�U"� ��2 [ ] M &r� M+2
z�em[ \ k�_ pik�j1j%kDdcY�b�k�g�Y b�Y/^Is=h<[ e1]�f e1f�b�Y�j7k{[ e1d�YiY/b b�]�b ]�` ��2��hH3\"Y x e7k�_}^IY/h�b YAk�_ Y/^ `ab�]�p
��&I� � 2 [�] ���"� �+2 k�f=^ [ \"Yod{k�b�e1k�f=h<Y�^"Y/h<b�Y/kc_�YA^�`ab ]cp �I5"� �+2 [ ] �I5=� @02��k7�Yok�[�[ b�e x sI[ Y
[ \=Y5b�Y/^Is=h<[ e1]�fye1f x e1kc_-[ ]�[ \"Y�_ jme1g�\+[ j1|u_�[�b ]cf"g�Y/b�h<j7k�_�_�eml=Y/b4[ \nk{[%e7_�`a]�b�p YA^iz�em[ \ t3k�g�g�e1f"gn�
H3\"Yyj1]{z b YA^Is=h<[ e1]�f e1f�d{k�b�e1k�f=h<Yie7_2Y*)r~&Y/h<[ YA^ q-_�e1f=h<Y _�\=k�jmj1]{z [ b�Y�Y/_�z�e;[�\ k�_ emf=g�j1Yyb ]r]�[
_ ~"jmem[5k�b�Y�b Y/j1k�[ e1d�Y/jm|y_�[�k x jmYc�
H3\"Y�t3k�g�g�e1f"g�k�j1g�]cb em[ \"p z�e;[�\uX 4 @n���D� �#^Ie7_ hwb�Y/^Is=h�Y/^�[ \"Y5Y�b�b ]cb@`ab�]�p M#M"� 5+2 [�]OM"�c� /+2yq

k�f kDd�Y�b�k�gcY�b Y/j1k�[ e1d�Y�Y�b�b ]cb�b�Y/^Is=h<[ e1]�fy]�`�@ 2��EH3\"Y x e7k�_ C:G]A%J =  D%=OM `ab�]�p ��@n� @02 [�]e��/I� 5+2
�apu]+_�[�jm|o^Is"Y�[ ] [�]izwkDdcY<`a]�b�p�qcz�\=Y�b�Y x e1kc_3emfnh<b�Y/k�_ Y/^ x |�/I� �+2 k x _ ]�j1sI[ Y�Y/b b�]�b	��k�f=^�[ \"Y
d{k�b�e1k�f=h<Y3^IYAh<b�Y/k�_ Y/^�`ab�]�p?U=� � 2 [ ]2�=� /+2y��7 Y�\r|r~&]�[ \=Y/_ e1%/Y3[ \=k�[([�\"Y x e7k�_�e1f=h�b YAk�_ Y%e7_4^Is"Y
[ ] k�fye1fI`aY/b e1]�bw^Ie1_�h<b�Y<[�e1%Ak{[�em]cfiz�\"Y�f�t3k�g�g�e1f"g e7_�sn_�YA^ qI_�e1f=h<Y5[ \"Y�^Ie7_ h�b Y�[ eC%/k{[�em]cfy^I]rY/_%f"]�[
\=kDdcY}k�h/h<YA_ _�[ ] [ \=Y}`as=jmj�[�b�k�emf"e1f"g�_�Y�[/q x s"[�]cf"j1|Z[ ]�k _�k�pu~"j1Yuh<]�f+[�k�e1f"emf=gok x ]csI[���M"� ��2
s"f"e '+s"Y e1f=_�[�k�f=h�Y/_/�
H3\"Y�t3k�gcg�e1f"g�k�jmgc]�b�e;[�\"p z�em[ \eF5k�e1d�Y�� t3kD|cY/_:b�Y/^"s=h<YA^2[�\"Y�kDd�Y�b�k�gcY�k x _�]cjmsI[�Y%Y/b b�]�b,`ab�]�p

�IM=� � 2 [ ]Z�JM"� ��2�qIk�f=^ [ \=Y2kDd�Y�b�k�gcY5b�Y�j7k{[�emdcY�Y/b b�]�b3b�Y/^Is=h<[ e1]�fozwkc_ M+2��

� 7�� 7���J(NKG!C:G 1
H3zw]�Y*0&YAh	[�_y^IY/_�h<b�e x YA^ e1f [ \"Y�~=b Y/d+e1]�sn_ _ Y/h<[ e1]�f�z3k�b�b�k�fc[}`as"b [ \"Y/byemfrdcY/_�[ e1gck{[�em]cf:� [ \"Y
j7k�b�g�Y�b�kDdcY�b�k�gcY�_ e1%/Y `a]�b�[ b�Y�Y/_5g�Y/f"Y�b�k{[�Y/^ x | t3k�gcg�e1f"gyk�f=^ [�\"Y}_ jme1g�\+[�b�Y/^Isnh	[ e1]�fZe1f x e7k�_
`a]�b�t3k�g�g�e1f"gn�LH3\"e7_�_ Y/h	[�em]cfo^"Y/k�j7_3]�f=jm|yz�em[ \�s"f x ]�s"fn^IY/^r�#^IY/~I[ \Z^IYAh<e7_�e1]�f [ b�Y�YA_ x s"e1j;[ x |
X 4 @ f"]�[5X 4 @n���D�%]�b�X 4 @&���A�#� ^"e1_�h��
7�Y \r|+~&]�[�\"Y/_ eC%�Y/^y[ \=k�[�j1k�b gcY�b%[ b�Y�YA_%zwY�b�Y�g�Y�f=Y�b�k{[ YA^ x |yX 4 @uz�\"Y/f s=_ e1f"g x ]r]�[�_�[�b�k�~

b�Y�~"j1e1h/k{[�Y/_ x Y/h/k�s=_ Y�[�\"Y�~=b s"f=emf"g}k�j1g�]�b�em[ \"p ~"b�s"f"Y/^uj1Y/_�_/qcf"]�[ x Y/h/k�s=_ Y5j7k�b�g�Y/b-[ b�Y�YA_4zwY�b�Y
e1f"e;[�e1k�jmj1|Zg�b�]{z�f:�GH,]�d�Y/b em`a|�[ \=e1_�\r|r~n]�[ \"YA_�e7_�q zwY}^"e1_�k x j1Y/^�[ \"Y ~"b�s"f"e1f"g�k�j1g�]�b�em[ \"p k�fn^
b�Y�b�k�fZ[�\"Y}Y*)I~nY/b e1puY�f+[�_/�lH3\"YuX 4 @�^IY<`Wk�s"j;[���j1eC3�Y 4 @=� /�� g�b�]{z�_3[ \"Y [�b Y/Y/_�s"f+[ e1j-f"]I^IY/_
k�b�Y2~"s=b Y2]cb5s"f+[�emj�ky_ ~"jmem[�h/k�f"f=]�[ x Y2`a]cs"f=^Zz�\"Y/b Y2[�z%]�h�\=emj7^Ib�Y�fZY/kch�\�h<]cfc[�k�e1f�k{[5j1Y/kc_�[
[�zw] e1f=_�[�k�f=h<YA_��
H3\"Y�s"f"~"b�s"f"YA^�[ b�Y�YA_3`a]�b5X 4 @y\=k�^Zk�fZkDd�Y�b�k�gcY�_ eC%�Y2]�`-�c��&}k�fn^o[ \"Y2s=f"~"b�s"f"Y/^o[�b Y/Y/_

`a]�bit3k�gcg�YA^�X 4 @ [ b�Y�Y/_ \=kc^�k�f�kDdcY�b�k�g�Yy_ eC%�Y�]�` @+����� ��/�2 _�pik�jmj1Y�bA��XZ]�b�Y�]{dcY�bAq([ \"Y
kDd�Y/b�k�g�YA^�_�eC%�Yo`a]cbu[ b�Y�Y/_ugcY�f"Y/b�k�[ YA^ x | X 4 @�]cf�[�\"Y x ]+]�[�_�[ b�k�~ _ k�p ~=jmYA_ `a]�byk�g�e1d�Y/f
^"k�[�k�_ Y<[�z3k�_  4��  �� D _�pik�j1j1Y�b�[ \=k�f [�\"Yyh<]cb b�Y/_ ~&]�f=^Ie1f"go_�eC%�Y ]�`%[ \"Y [ b�Y�YA_�g�Y�f=Y�b�k{[ YA^ x |
X 4 @ k�j1]�f=Y��N7�YZ~&]c_�[ s"j7k{[�Y [�\=k{[u[�\"e1_yY=0PY/h	[ie7_i^Is"Yo[ ]�[�\"Y�_�pik�jmj1Y�buY=0PY/h<[ e1d�YZ_ e1%/Yo]�`
[ b�k�e1f"e1f"g2_ Y<[�_4s"f=^IY/b x k�gcg�e1f"g=q�z�\"e1h�\yh�]�f+[�k�emfu]cf"jm| k x ]�sI[���M"� ��2�s=f"e�'+s"Y5emf=_�[�k�f=h<YA_�`ab�]�p
[ \=Y}]cb e1g�e1f=k�j,[ b�k�e1f"e1f"g _ Y<[A�g+�k{[�Y/_��	��Y/f=_ Y�f����/�c��&���\=kDd�Y _�\=]{z�fZ[ \=k�[�[�\"Y�b�Y e1_�koh<j1]c_ Y
h<]cb b�Y�j7k{[�em]cf x Y<[�zwY�Y/f [�\"Yu[ b�k�e1f"e1f"g�_ Y<[2_�eC%�Yyk�f=^ [ \"Yu[�b Y/Yyh<]cp ~=jmY*)rem[�|Z`a]cb [ \"Yib�Y/^"s=h<YA^
Y�b�b�]�b3~"b�s"f"e1f"gik�j1g�]�b�em[ \"p s=_ Y/^oe1f 4 @=� /�k�f=^�X 4 @=�
H3\"Yw[�b Y/Y/_(g�Y/f"Y�b�k{[�Y/^�`ab�]�p [�\"Y x ]r]�[�_�[ b�k�~�_�k�pu~"j1Y/_(zwY�b�Y%e1f"em[ e7k�j1jm|2gcb ]{z�f�[�] x Y�_ puk�jmj1Y�b

[ \nk�fy[�\"Y�h<]�b�b�Y/_ ~n]cf=^Ie1f"g2X 4 @2[�b Y/Y/_/qr|�Y<[%[ \"Y/|iz%Y/b Y�j1k�b gcY�b�k�`>[ Y/bw~=b s"f=emf"g}zwkc_4e1frd�]#3cY/^ �
H3\"Y2Y*)I~nY/b e1puY�f+[5h<]cfIl=b�pu_�]�s"b�\r|r~&]�[ \=Y/_ e1_3[�\=k{[5[ \"Y _�[�b s=h<[ s"b�Y ]�`([ \=Y x ]r]�[�_�[ b�k�~�b Y/~"j1e;�
h�k�[ YA_ emf=\"e x e;[�_�b�Y/^Isnh<Y/^I�'Y/b b�]�b�~"b�s"f"e1f"g=� 7�Y x Y�j1emY/d�Yi[�\"Yyb�Y/kc_�]cf `a]cb2[ \=e1_�emf"\=e x em[ e1]�f e1_
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[ \nk{[iemfn_�[�k�f=h�Y/_ik�b�Y�^Is"~"j1e1h/k{[�Y/^�emf�[ \"Y x ]r]�[�_�[ b�k�~�_�k�pu~"j1Y�q4b�Y�e1fI`a]�b�h<e1f"g�~=k{[ [ Y/b f=_ [�\=k{[
puemgc\+[�]�[ \=Y�b�z�e1_ Y x Y ~"b�s"f"YA^okc_3f"]�e7_ Y��
H3\"Yif=]�fI� ~"b�s"f"Y/^ [ b�Y�YA_�g�Y�f=Y�b�k{[ YA^ x | t3k�gcg�e1f"go\=k�^�_�e1g�f=e;lnh/k�f+[ j1| _ pik�j1jmY/b x e1kc_�[ \=k�f

[ \=Y�e1b-~"b s=f"Y/^uh<]cs"f+[ Y/b ~=k�b�[�_��:�=� � 2�d�Y/b�_ s=_��"� �+2�q�]cb-k}�I@ 2 kDdcY�b�k�gcY4b Y/j1k�[ e1d�YwY�b�b ]cb�b YA^Is=h	�
[ e1]�f@� H3\=e1_�] x _ Y�b�d{k{[ e1]�fi_�[ b�Y�f"g�[ \"Y/f=_�[�\"Y5\r|r~n]�[ \"YA_�e7_-[�\=k{[�[ \"Y�b YA^Is=h<YA^ x e7k�_-e1f�t3k�gcg�e1f"g
e7_�^Is"Y�[�]ij1k�b gcY�b3[ b�Y�YA_�qIz�\=e1h�\�e7_�Y=)I~&Y/h	[�Y/^ �%~"b�s"f"e1f"guemf=h�b YAk�_ Y/^�[ \"Y x e1kc_ x sI[�^"Y/h<b�Y/kc_�YA^
[ \=Y}d{k�b�e7k�f=h�Y��GK#f=^IY/Y/^ qP[�\"Y f"]�fI�#t3k�gcg�Y/^�s=f"~"b�s"f"Y/^ [ b�Y�YA_5\nkDd�Y}ko_ empue1j1k�b x e7k�_�]�`3�"� �+2
�W^"]{z�f�`ab�]�p �"� �+2 �	�
-5]{z%Y/d�Y�bAq�z�\=emj1Y x e7k�_%e7_�b�Y/^Isnh<Y/^i`a]�bwf"]�fI� ~"b�s"f"YA^ [ b�Y�Y/_��>`a]cb x ]�[�\�t3k�gcg�e1f"g2z�em[ \�X 4 @

k�fn^�X 4 @ k�jm]cf"YA�<q�d{k�b�e1k�f=h<Y `a]�bu[�b Y/Y/_ g�Y/f"Y�b�k{[�Y/^ x |�X 4 @�g�b�Y�z ^Ib�k�pik�[ e7h�k�j1j1|&� `ab�]�p
/I� &�2 [�] &I� M 2�qr[ \rs=_wemfnh<b�Y/k�_ e1f"g�[�\"Y�]{d�Y/b�k�jmjnY�b�b ]cb�`ab�]�p � �I� �+2 [ ]��*@n� 5 2��LH3\"Y�d{k�b�e7k�f=h�Y
`a]�b�t3k�g�g�e1f"g}g�b�]{z�_%j1Y/_�_/qr`ab ]cp M"� /�2 [�] M"� �+2�q"k�f=^�[ \=Y ]{d�Y�b�k�j1j&Y�b�b ]cb%b�Y�pik�e1f=_w[�\"Y _ k�p Y
k{[ �J5"� @ 2��EH3\"Y kDd�Y�b�k�gcY5b�Y�j7k{[�emdcY�Y/b b�]�b3^IY/h�b YAk�_ Y/^ x |�&�2�qIpu]c_�[ j1|�^Is"Y�[�]yk ^"Y/h<b�Y/kc_�Y�e1f
[ \=Y k x _�]cjms"[ Y2Y/b b�]�b�]�`4p�sn_�\"b�]r]�p `ab ]cp 5"� @�/�2 [ ]�5"� 5S@02 � ky�=�2 ^IY/h�b YAk�_ Y��af"]�[ Y \"]{z
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kDd�Y/b�k�g�Y�b Y/j1k�[ e1d�Y�X �AD x |��I�'2��

�=]�bOF5k�emdcY<�#t3kD|�Y/_/q&[ \"YykDdcY�b�k�gcY}X �AD zwY�f+[2^I]{z�f `ab ]cp �IM=�m�'2 [ ]Z�=� U 2yq,k�f kDd�Y/b�k�g�Y
b�Y�j7k{[ e1d�Y�b YA^Is=h	[�em]cf ]�`��S@ 2���7 \"Y/flF5k�emdcY<�#t3kD|�Y/_Pz3k�_@b s=f2emf�~"b ] x k x emj1e;[�|�Y/_�[ e1pik{[�Y�pu]I^IY�q
[ \=Y2X �AD zwkc_��I5=� /+2yqIk�f=^ [ \"Y/b Y�z3k�_3f"]ikDd�Y/b�k�g�Y�b Y/j1k�[ e1d�Y�X �AD ^Ie10&Y/b Y/f=h<Yc�

�=]�b�X 4 @n���A� �#^Ie7_ h�q&[ \"YukDd�Y/b�k�g�Y X �AD z%Y/fc[ ^I]{z�fZ`ab�]�p M=���1�2 [ ] �JU"� @ 2�qPk�MS@02 ^IY<�
h<b�Y/kc_�Y�e1fZkDd�Y�b�k�gcY5b�Y�j7k{[�emdcY�X �AD��!-5]{z%Y/d�Y/b/qIb�s"f"f"e1f"giX 4 @&���A�#� ^"e1_�h�emf�~"b�] x k x e1jmem[�|yYA_�[�e;�
pik{[�Y�pu]I^IY}g+kDd�Y�k�f kDd�Y/b�k�g�Y X �AD ]�`��A�"� /�2�qP_�] p ]+_�[�]�`4[�\"Y x Y�f=Y<l"[2h�k�puY�f"]�[5`ab�]�p
t3k�gcg�e1f"g x sI[y`ab�]�p sn_�e1f"g ~"b�] x k x e1jmem[�|�Y/_�[ e1pik{[�Y/_/� K#f=^IY/Y/^ qw[ \=Y�h�\"emj7^Ib�Y�f�]�`�[ \=Y�b ]r]�[
s=_ s=k�j1j1|�[�Y�f=^�[�]yg�e1d�Y�`Wk�emb�j1|okch�h<s=b�k�[ Y ~"b�] x k x e1jmem[�|�YA_�[�empik{[�Y/_}�Wk�j x Y�em[ x kc_�YA^�]�f�ki_ emf"gcjmY
k{[ [ b�e x sI[ YD�	�

�=b ]cp [ \"Y�k x ]{d�Y�b YA_�s"jm[�_/qrz%Y�h�k�f�_ Y�Y�[ \=k�[3k�~"~"j1|+e1f"g p �'YA_�[�empik{[�Y j,k�~"j7k�h�Y�h�]�b�b YAh	[ e1]�fn_
^Is"b�e1f"g�h<j7k�_�_�emlnh/k{[ e1]�f e1f X 4 @�_�e1g�f=e;lnh/k�f+[ j1|�b�Y/^Isnh<Y/_i[ \"Y�kDdcY�b�k�g�Y�X �AD k�f=^�[ \=k�[�~I�
t3k�gcg�e1f"g�b YA^Is=h<YA_iem[ _�e1g�f=e;lnh/k�f+[ j1|�pu]�b�Y����"]cb�F5k�emdcY<�#twkD|cY/_/q4[�\"Y�pik�e1f�empu~"b�]{d�Y/p Y/f+[
b�Y/_ s"j;[�_P`ab�]�p _�z�em[�h�\"e1f"g�[�]�~"b�] x k x emj1em[ e1Y/_ `ab�]�p�h<j7k�_�_�emlnh/k{[ e1]�f@q x s"[:[ \"Y/b Y�e1_,k�_�pik�j1j x Y�f=Y<l"[
[ ]us=_ e1f"gi~I�#twk�g�gcemf"gn�
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v�f e1f+[ Y/b YA_�[�emf"g d{k�b�e7k�f+[�]�`Zt3k�g�gcemf=g [�\=k{[ zwY�[ b�e1Y/^ e1_ h�k�j1j1Y/^�� \�-]-nV6N�- ��� Y/emgc\c[
,�-]- b Y/gck�[ e1]�fn�<�?H3\"e7_�puY<[�\"]I^ _ Y�YI3r_y[ ]�b Y/~nYAk{[ YA^Ij1|�~&Y�b [ s"b x [�\"Y [�b�k�emf=emf"g�_�Y�[ok�_ e1f
t3k�gcg�e1f"g=q x sI[uemfn_�[�Y/k�^ ]�`5_�k�pu~"j1emf=g�`ab�]�p e;[AqE7�k�g�gcemf"g k�^"^"_ ��k�sn_ _ e1k�f�f"]ce1_ Yi[ ]�Y/kch�\
zwY�e1g�\+[ z�em[ \�puY/k�f %�Y/b ]�k�f=^�k gcemdcY�f�_�[�k�f=^"k�b�^�^"Y�dre1k�[ e1]�f �WY�� g=�1q8�c�	���"]cbuY/k�h�\�[ b�e1k�j6q
zwY _�[�k�b�[�z�e;[�\ s"f=e;`a]cb puj1|Zz%Y/emgc\c[�Y/^ emf=_�[�k�f=h<YA_�q:kc^"^�f=]�e7_�Y�[ ]o[ \"Y zwY�e1g�\+[�_/q k�f=^ emfn^Is=h<Y
k�h<j7k�_�_�eml=Y/b/�QH3\"Y�puY<[ \=]r^ \=kc_ [ \"YZf=e1h�Yo~=b ]c~nY/b�[�|�[�\=k{[y]cf"YZh�k�f�[ b�k�^"Yo]#0 x e7k�_ik�fn^
d{k�b�e1k�f=h<Yc� x | e1f=h<b�Y/kc_�e1f"g [ \=Y2_�[�k�f=^"k�b�^�^IY/dre1k�[ e1]�f�]�`([ \"Y�f"]�e7_�Y zwY e1fc[�b ]I^Isnh<Y�q=p ]cb Y e1fI�
_�[�k�fnh<Y/_�z�emj1j@\=kDdcY�[ \"Y/emb�z%Y/emgc\c[�^IYAh<b�Y/kc_�Y�[�] %�Y�b�]ik�f=^Z^"e1_�k�~"~&Y/k�b/q"[ \rs=_�e1f=h<b�Y/kc_�e1f"g x e7k�_
k�fn^yb�Y/^Is=h�emf=g}d{k�b�e7k�f=h�Y�� DE)I~nY/b e1puY�f+[�_3_ \"]{zwY/^u[�\=k{[�z�em[ \�k�_�[�k�fn^"k�b�^�^IY/dre1k�[ e1]�f�]�`L�D� M"q
[ \=Y5puY<[�\"]I^il=f"e7_ \"Y/_%\"Y/kc^r�'[ ]�� \"YAk�^ z�e;[�\y[�\"Y x Y/_�[wd{k�b e7k�f+[4]�`@t3k�g�g�e1f"g2sn_�YA^ik x ]{d�Y�q+e'� Yc�mq
[ \=YyY�b�b ]cb�]�`�t3k�g�gcY/^ X 4 @Zz�e;[�\"]�s"[�~"b�s"f"e1f"g�k�f=^�z�em[ \�_�h<]cb e1f"g�zwkc_i�I5=� �"�2 k�f=^ [ \"Y
Y�b�b�]�b�_�`a]�bg7�k�g�g�e1f"gZz�em[ \ �"q �I� /Iq-k�f=^ M z%Y/b YZ�J5"�1�/� 2yqw�I5=�m�A�+2�q�k�f=^ �J5"�1�J�+2y��H3\"YA_�Y
^Ie10&Y/b Y/f=h<YA_�k�b�Y�f"]�[�_ emgcf"e;l&h�k�f+[A�\d�Y/_ s"jm[�_w`a]�b F�k�e1d�Y�� t3kD|�YA_�zwY�b�Y _�e1puemj7k�bA�

v p ]cb Y�_�s=h/h<YA_ _�`as"j&dDk�b e7k�f+[4[�\=k{[wz%Y�[ b�emYA^u`a]�bwX 4 @2s=_ Y/_%k2puY<[�\"]I^yh�k�jmj1Y/^ x kch;3+l"[�[�emf"g
^IYA_ h�b e x YA^ x Y/jm]{z �3t3k�gcg�e1f"gih<b�Y/k{[�Y/_�h�j1kc_ _ eml=Y�b�_w`ab ]cp k x ]csI[5�#M=� �+2 s"f=e�'+s"Y2e1f=_�[�k�f=h<YA_�e1f
[ \=Y�[�b�k�emf=emf"gi_ Y<[A� H,]uempu~"b�]{d�Y5[ \"Y ~=b ] x k x e1j1e;[�|iYA_�[�empik{[�Y/_3k{[3[�\"Y jmYAkDd�YA_�]�`@[ \=Y�^"Y/h<e7_ em]cf
[ b�Y�Ycq@[�\"Y�k�jmgc]�b�e;[�\"p ^I]rYA_�kZ_ Y/h<]cf=^ 9 x kch;3+l"[V<�~=kc_ _�k{`>[ Y/b�_ s x �#h<j7k�_�_�eml=Y�b}h<]�fn_�[�b s=h<[ e1]�f:q
`aY�YA^Ie1f"g�[�\"Y4]�b�e1g�e1f=k�j{[�b�k�emf=emf"g�_�Y�[,e1fc[�]�[ \=Y%^IYAh<e7_�e1]�f�[�b Y/Y4z�e;[�\"]�s"[(h�\=k�f"g�e1f"g�em[�_@_�[ b�s=h<[ s"b�Y��
H3\"Y�YA_�[�empik{[�Y/_-k�[-[ \"Y�j1Y/kDdcY/_�k�b�Y3f"]{z Y*)r~&Y/h<[ YA^�[�] x Y�pu]cb Y�k�h/h<s"b�k{[�Y�k�_([ \=Y�|}k�b Y x kc_�YA^
]�fopu]�b�Y ^"k{[�k"�
K#f=^"Y�Y/^:q�k x e1kc_�� d{k�b�e1k�f=h<Y-b�s"f2_ \"]{z�_P[�\=k{[:[�\"Y�Y/b b�]�bP`a]cb,t3k�gcg�e1f"g�X 4 @�z�em[ \=]�sI[@~=b s"f=emf"g

k�fn^�z�em[ \�_ h�]�b�emf=g}b�Y/^Isnh<Y/_%[�\"Y�Y�b�b ]cb�`ab�]�p �J5"� @ 2 [�]o�J5"�1�2�'+[ \"Y kDdcY�b�k�g�Y5b Y/j1k�[ e1d�Y�Y�b�b ]cb
^IYAh<b�Y/k�_ Y/^ x | M+2���H3\"Y x e7k�_�k�f=^�d{k�b e7k�f=h�Y%^IYAh<]cp ~&]c_ em[ e1]�fu_�\"]{z�_@[ \nk{[�[ \"Y x e7k�_(e7_-k x ]�sI[
[ \=Y�_ k�puY����=� &�2 z�e;[�\ x k�h;3+l"[ [ e1f"gyk�fn^o�=� � 2 z�em[ \"]csI[ x kch;3+l"[�[�emf"gnq x sI[5[ \"Y2d{k�b e7k�f=h�Y�e1_
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d�Y/b�_ e1]�f �Wh�]�pu~=k�b�Y/^o[�]��J�"� � 2 `a]cb�X 4 @r�	� H3\=Y}kDd�Y/b�k�g�Y�b�Y�j7k{[ e1d�Y2^"Y/h<b�Y/kc_�Y e1f�Y/b b�]�b�z3k�_
�I5 2�qDk�j;[�\"]�s=g�\2pu]c_�[�]�`"em[�z3k�_,^Is"Y%[ ]�p�s=_ \"b�]r]�p�qDz�\"e1h�\�b YA^Is=h<YA^ `ab�]�p$5"� @�/+2�[�] 5=� 5#@ 2
�Wk}�"�'2 b�Y�j7k{[ e1d�Y�^IY/h�b YAk�_ YA�	� D4dcY�fuY=)"h�jms=^"emf"g}p�s=_ \"b�]r]�p�q�[�\"Y�kDdcY�b�k�g�Y3b�Y�j7k{[�emdcY�^IY/h�b YAk�_ Y
e1foY/b b�]�bwz3k�_ @ 2�q"z�\=e1h�\oe1_�empu~"b�Y/_�_�e1d�Y�`a]�b�k�fok�jmgc]�b�e;[�\"p [�\=k{[�~&Y�b `a]�b�pi_3z%Y/jmj e1f"em[ e7k�j1jm|c�

�=]�b3X 4 @=qc[ \"Y�]�b�emgcemfnk�j=t3k�gcg�e1f"g2k�j1g�]cb em[ \=p kch�\"emY/d�YA_4pu]c_�[�]�`:em[�_ x Y�f"Y�l"[ x |ub�Y/^Is=h�emf=g
d{k�b�e1k�f=h<Y�`ab ]cp /"� &�2 [ ]eM"� /�2��E+�s=b�l=fnk�j&d�Y�b�_ em]cfy^IY/h�b YAk�_ Y/^u[�\"Y5d{k�b�e7k�f=h�Y�_ jme1g�\+[ j1|upu]�b�Y
�>[�]:M"� @ 2 �wk�f=^o^IYAh<b�Y/k�_ Y/^�[ \=Y x e1kc_w`ab ]cp �"� U+2 [ ]i�"� �+2��
t3k�gcg�e1f"g�k�j1_ ]�b�Y/^Isnh<Y/_%[�\"Y�Y/b b�]�b�`a]�b3X 4 @n���A�<q+z�\=e1h�\ zwkc_%_ ]�puY�z�\nk{[�_�s"b�~"b�e1_ e1f"g [ ] s=_

e1f"e;[�e1k�jmj1|�q+k�_(zwY3^"e1^ f"]�[�Y*)I~nYAh	[-[ \=Y�dDk�b e7k�fnh<Yw]�`n]cf"Y<� j1Y�d�Y/j+[ b�Y�Y/_([�] x Y�j7k�b�g�Y3k�f=^�[ \=]�s"gc\c[
[ \nk{[ t3k�g�g�e1f"g�zw]�s"j7^�\=kDd�Y�f"]�Y=0PY/h<[/�k-5]{z%Y/d�Y/b/q@[ \"Y Y�b�b ]cb�^Ie7^�^IY/h�b YAk�_ Yu`ab ]cp M�U"� ��2
[ ]�MS@=� @ 2�q&k�f=^Zk�f=k�j1| %�e1f"gu[ \"Y}b YA_�s=j;[�_5_ \"]{z%YA^ [ \=k�[5[ \=e1_�h�\=k�f"gcY2e7_5^Is"Y�p ]+_�[�jm|o[�] � C  D
b�Y/^Is=h<[ e1]�f�]�`8�I� �+2 k�f=^ k�dDk�b e7k�fnh<Y�b�Y/^"s=h	[�em]cf�]�`5�c�m�'2���v _ empue1j1k�b�Y*0&YAh	[�zwkc_�[�b s"Y�`a]�b
X 4 @&���A�#� ^"e1_�h��([ \=Y Y�b�b ]cbwb�Y/^"s=h<YA^y`ab�]�p M�M"� 5+2 [�]:�SU"� �+2��
7 \"e1j1YeF�k�e1d�Y�� t3kD|�YA_�\=kc_ x Y�Y/f _ s=h�h�Y/_�_�`as"j�]cf pik�fr|Z^"k{[�k�_ Y<[�_}�265]cp e1f"gc]c_�� �-kS%I%/k�f=e

�/�c��&Iqr�=b e1Y/^"puk�f��/��� &rqAj@k�f"g�j1Y�| � �Ik�g�Yu�/�c��&Iq "�]c\=kDdre-�/�c��/=�����Wk�jm[ \=]�s"gc\osn_�s=k�jmj1| h�]�sI�
~"j1Y/^oz�em[ \ `aY/k{[�s"b�Y�_ Y�j1Y/h<[ e1]�foz�\"e7h�\ zwY�\=kDd�Y�f"]�[�e1f=h<j1s=^IYA^oemf [ \"e7_�_�[ s=^"|I�<q"em[�_�[�k�b�[�_3]�sI[
e1fI`aY�b�em]cb�[ ] X 4 @iemfZ]cs"b5Y*)I~nY/b e1puY�f+[�_2���IM=� � 2 Y�b�b�]�b3`a]�bWF5k�e1d�Y�� t3kD|cY/_wd�Y/b�_ s=_ � �I� �+2 Y/b��
b�]�b�`a]�b2X 4 @r��k�f=^ [ \"Yy^"e 0PY�b�Y�f=h�Yu]�f"j1|�g�b�]{z�_/� H3\"YiX 4 @�Y�b�b�]�b ^IY/h�b YAk�_ Y/^�[ ]��I5=�m�'2yq
z�\"e1jmY F�k�e1d�Y<�#t3kD|�YA_5zwY�f+[2^I]{z�f�[�]Z]�f"j1| �IM=� �+2��gF�k�e1d�Y<�#t3kD|�YA_�e7_2k�f Y=)r[ b�Y�puY�j1| _�[�k x jmY
k�j1g�]cb em[ \=poqnk�f=^Zt3k�gcg�e1f"gue1_�p ]+_�[�jm|�kud{k�b�e1k�f=h<Y b�Y/^"s=h	[�em]cf�[ Y/h�\=f"e�'+s"Yc�3�I~nYAh<emlnh�k�jmj1|�q=[ \"Y
kDd�Y/b�k�g�Y%dDk�b e7k�fnh<Y%`a]�b F5k�emdcY<�#t3kD|�Y/_@e1_ �"� U 2�q�z�\"e7h�\ t3k�gcg�e1f"g�z�e;[�\ ~=b ] x k x e1j1e;[�| YA_�[�empik{[�Y/_
^IYAh<b�Y/k�_ Y/^i[ ]:�I� /�2��EH3\"Y kDd�Y/b�k�g�Y x e7k�_/qr\"]{zwY�d�Y/b/q+e7_��I5"� U+2�qIk�fn^ t3k�gcg�e1f"g2b�Y/^Isnh<Y/_w[�\=k{[
[ ]u]cf"jm| �I5=� � 2y�
H3\"Y�puY/k�fI�#_�'+s=k�b YA^iY�b�b ]cb�_�g�Y/f"Y�b�k{[�Y/^ x |i~I�#t3k�gcg�e1f"g�zwY�b�Y�_ emgcf"emlnh�k�fc[�jm|y_ pik�j1jmY/bw[ \=k�f

[ \=Y�f"]cfI�#twk�g�gcY/^ud{k�b�e1k�f+[�_�`a]�b�X 4 @=qIX 4 @&���D�	qIk�f=^ X 4 @n���A�#� ^Ie7_�h��L7 Y k�b�Y5f=]�[�kDzwk�b Y�]�`
k�fr|c]�f"Y�z�\"]ib�Y�~&]�b [ YA^ok�fr|ypuY/k�f"� _�'+s=k�b�Y/^ Y�b�b ]cb�_wb�Y/_ s"jm[�_3`a]cb�d�]�[ e1f"gyk�j1g�]cb em[ \"pi_3e1fo[ \"Y
~=kc_�[A����]r]r^�~"b ] x k x emj1e;[�| Y/_�[ e1pik{[ YA_}k�b Yyh�b snh<e7k�j4`a]cb}k�~"~"j1e1h/k{[ e1]�fn_2z�\"Y/f�jm]+_ _�pik{[ b�e7h<Y/_
k�b�Yos=_�YA^ �WtwY�b�f=k�b�^I]�� �rpuem[ \ �/�c�#M+�	q�k�f=^�[�\"Y�_ emgcf"e;l&h�k�f+[i^Ie10&Y/b Y/f=h<YA_uemf=^"e1h/k{[ Y�[�\=k{[
~I�#t3k�g�gcemf=g}e7_�k d�Y�b�|y~"b�]�pue7_�e1f"guk�~"~=b ]+k�h�\:�

�@K14 R:R�]/O/V6N�- ,�) -nRnQ{VaO 29.R]���, S�\�4 R:R ]�Oe\"N(S�,yQ{U c � T
7�Y f"]{z ^Ie7_ h�s=_�_ x ]r]c_�[ e1f"gik�j1g�]cb em[ \=pu_/���,e1b�_�[AqIz%Y�Y=)I~"j1]�b�Y�~"b�kch	[�e1h/k�j h<]cf=_�e7^IY/b�k�[ e1]�f=_�`a]�b
x ]+]+_�[�emf=g�k�j1g�]cb em[ \"p e1p ~=jmY/p Y/f+[�k{[�em]cf:qP_�~&Y/h�e;lnh/k�j1jm|�frs"puY�b�e7h�k�j,emfn_�[�k x e1jmem[ e1Y/_�k�fn^�s"f=^IY/b��
 =]{z�_/�O7�Y�[�\"Y�f�_�\=]{z k ^"Y<[�k�emj1Y/^ Y=)"k�pu~"j1Y ]�`wk x ]+]+_�[�emf=g b�s"f k�f=^�Y/pu~"\=k�_ eC%�Y s"f=^IY/b��
 =]{z ~=b ] x jmY/pi_}zwY�Y=)I~&Y�b�emY/f=h<YA^ ���(e1f=k�j1jm|cq�zwYo_ \"]{z b�Y/_ s"jm[�_}`ab�]�p Y*)r~&Y�b�e1p Y/f+[�_ s=_ emf"g
v5^=k�tw]r]c_�[�k�f=^ov�b�h	�X) @ik�f=^ ^"Y/_�h<b�e x Y�]�s"b�h�]�f=h�jms=_ e1]�f=_/�

�87:987 �3N87 =%J(C�A  4 L�G�D 6  c� C 4 C�6 C�=�D  G�M  >@=	6  C 4 =OM 
�F$FHD 6 C:G 1 � �  7�� 4 =
twY<`a]cb YizwY�^IY�[�k�e1j%[ \"Yyb�Y/_ s"jm[�_�]�`3[ \"Y Y=)I~&Y�b�empuY�f+[�_�q�zwYiz%]cs"j1^�j1eC3�Yi[�] _�[�Y�~ [�\"b�]�s"gc\�k
^IY�[�k�e1j1Y/^oY=)"k�pu~"j1Y ]�`-k�fZv�^"k�tw]r]c_�[�b s"fo`a]cb3[�z%]ub�Y/k�_ ]�fn_��(l=b�_�[AqI[ ]igcY<[5k x Y<[ [ Y�b5s"f=^IY/b��
_�[�k�fn^Iemf=gy]�`([ \"Y}~"b�]rh�Y/_�_�qnk�f=^Z_ Y/h�]�f=^ q=[ ]y\=emgc\"jme1g�\+[�[�\"Y2e1p ~&]�b [�k�f+[5e1_�_ s"Y2]�`-frs"puY�b�e7h�k�j
e1f=_�[�k x e1j1e;[�emYA_yk�f=^�s"f=^"Y�b  =]{z�_ [ \=k�[ye1_ub�k�b�Y�j1|�^Ie7_ h�s=_�_�YA^�|cY<[yh<]cpup ]cf�e1f x ]r]+_�[�emf"g�k�j;�
g�]cb em[ \=pu_/� 7�Y x Y�j1emY/d�Y�[�\=k{[�pik�f+| k�sI[�\"]�b�_u\=kDdcYZY�em[ \"Y/bi`Wk�h�Y/^ [ \=Y/_ YZ~"b ] x j1Y�pi_yk�fn^



���A� �����
	�������������������������������

h<]cb b�Y/h<[ YA^ [ \"Y/p ]�b ^"] f"]�[ Y�dcY�f 3rf"]{z [�\=k{[ [ \"Y/| Y=)Ie1_�[/q�k�_�[ \"Y `a]�j1jm]{z�e1f"g�Y*)Ik�pu~"jmY
_ \"]{z�_��

�����������
	�� 6�]�pue1f"g�]+_%� �-kS%*%Ak�f"e(���A����&���b�Y�~&]�b [ Y/^�d�Y/b | ~n]r]cb3kch�h�s"b�kch<| ]�`L�S@=�1�2 �aY/b��
b�]�b@]�`�&S/"� � 2 �P]�f [�\"Y��r]�f=k�b(^=k{[�kc_�Y�[,z�em[ \�[ \"Y F5k�emdcY<�#twkD|cY/_Pe1f=^Is=h<[ e1]�f k�j1g�]�b�em[ \"p�qDz�\"e7h�\
]�[�\"Y�b�z�e7_�Y�~&Y�b `a]�b�puY/^idcY�b�|}zwY�j1j'�-�Iemf=h�Y�[�\"e1_we7_%k [�z%]�� h�j1kc_ _-~=b ] x jmY/p�q+~=b YA^Ie1h<[ e1f"g2pik�T�]cb��
em[�| zw]�s"j7^�\=kDdcY2^I]�f"Y�p�s=h�\ x Y<[ [ Y�bA� "�]�\nkDd+e'q=twY/h;3cY�b�� �r]cp puY/b�l=Y/j1^ ���/�c��&��wb�Y�~&]�b [ YA^
k�f k�h/h<s"b�k�h�|�]�`�& @n� /+2 �aY�b�b�]�b@]�`���/I� /�2 � ]cf2[ \=Y3_�k�puY%~"b ] x j1Y�p z�em[ \uk5dcY�b�|�_ e1p e1j7k�b-k�j1g�]��
b�e;[�\"p����"s"b [ \=Y�b�e1frd�Y/_�[ e1gck�[ e1]�f ]�`([ \"Y�^"e1_�h<b�Y�~=k�f=h<| x |�65]cp e1f"gc]c_�k�fn^�"�]c\=kDdrePb Y/d�Y/k�jmYA^
[ \nk{[�6�]�puemf=g�]c_ � F�k�e1d�Y<�#t3kD|�YA_}k�jmgc]�b�e;[�\"p ^Ie7^ f"]�[�f=]�b�puk�jmeC%�Y [ \=Y�~"b�] x k x emj1em[ e1Y/_ik{`>[�Y�b
Y�dcY�b�| k{[ [ b�e x sI[ Yc��twYAh�k�sn_�Y [ \=Y�b�Y�k�b�Yi�#5Zk{[ [ b�e x sI[ YA_�q,[ \"Y�p�s"jm[ e1~"j1e1h/k{[ e1]�f s=f=^IY�b  =]{zwY/^ q
h<b�Y/k�[ e1f"g puk�fr|:%�Y/b ]u~"b�] x k x e1jmem[ e1Y/_/�

F5s"puY�b�e1h/k�j4e1f=_�[�k x emj1e;[�emYA_2k�b�Yik�~"b�] x j1Y�p b�Y�j7k{[�Y/^ [ ]�s"fn^IY�b  =]{z�_/� K#f�_�Y/d�Y�b�k�j-h/k�_ Y/_�e1f
[ \=Yi~=k�_�[/q:zwYu\=kDd�Y ] x _�Y/b dcY/^Z~"b�] x jmY/pu_�z�em[ \�Y/fc[�b ]c~r|�h<]�pu~"s"[�k{[�em]cf=_�[ \=k�[2|remY/j1^�_�pik�jmj
f"Y/gck{[�emdcY�b�Y/_ s"j;[�_5�W]�fi[�\"Y5]cb�^IY/b4]�` H �J5 �	�� `a]cb%�#@�� x e;[w^I]�s x jmY��'~"b�Y/h�e1_ e1]�fih<]cp ~=sI[�k�[ e1]�f=_��	�
H3\"Yy~=b ] x jmY/p e7_2Y*)Ikch<Y/b x k�[ YA^ z�\=Y�f�kZ_�k�pu~"j1Yy\=k�_ x ]�[ \ _ pik�j1j;��k�f=^�j7k�b�g�Y<� zwY�e1g�\+[�e1fI�
_�[�k�fnh<Y/_}�Wkc_�]Ih�h�s"b�_5^Is"b�emf"g x ]r]c_�[ e1f"gr�	� 7 \"Y/f�emfn_�[�k�f=h�Y/_�\=kDdcY2d�Y/b |o_�pik�jmj,z%Y/emgc\c[�_�q"[ \"Y
[ ]�[�k�j@zwY�e1g�\+[5]�`-[�\"Y2[�b�k�emf=emf"g _�Y�[�h�k�fZdDk�b |�^IY/~nY/f=^Ie1f"g�]cf�[ \"Y _�s"pupik{[�em]cf�]�b�^IY/b��aYc� gn�mq
_ \+s��ue1f"g2k�f=^i_�s=p pue1f"g2pikD|�b�Y/_ s"jm[4emfyk _ j1emgc\c[�jm|u^Ie10&Y/b Y/f+[�_�s"py�<���=b ]cp [�\"Y5_�[�k�f=^I~&]�e1fc[
]�`nf+s=p Y/b e7h�k�j+k�f=k�j1|I_�e7_/qD_ s"pi_�_�\=]�s"j7^ x Y�^I]�f"Y�`ab ]cp [ \"Y�_ pik�j1jmYA_�[,[ ]�[ \"Y3j7k�b�g�Y/_�[@frs"p x Y/b�_
[ ]�b�Y/^Is=h�Y%e1f=_�[�k x emj1em[�|�q x s"[([�\"e7_�empu~&]c_ Y/_�_�Y/d�Y/b Y x s"b�^IY�fn_w�Wemf}[ Y/b pi_(]�`&~"b�]�g�b�k�pupue1f"g5k�fn^
b�s"f"f"e1f"g��'[ e1puYA�w]cfo_�[�k�f=^"k�b�^oh<]�pu~"s"[�k{[�em]cf=_/�
K#f�VXW\Y![][:q@z%Yu^IY<lnf"Y/^ [ \"Yuf=k�[ s"b�k�j(zwY�e1g�\+[�]�`wk�f e1f=_�[�k�f=h�Y�[�] x Yu]�f=Y�q:_ ]�[�\=k{[�`a]�b

k _�k�pu~"j1YZz�e;[�\ s"frz%Y/emgc\c[�Y/^ e1f=_�[�k�f=h�Y/_/q�[�\"YZ[�]�[�k�j�zwY�e1g�\+[y]�`�[ \"Y _ k�p ~=jmYZe7_iY%'+s=k�j�[ ]
[ \=Y}frs"p x Y/b�]�`�emfn_�[�k�f=h�Y/_/� H3\"Y f"]cb pik�j1eC%/k{[�em]cfZ]�~&Y�b�k{[�em]cf=_�b�Y%'+s"e1b YA^Ze1f x ]+]+_�[�emf=g�zwY�b�Y
pu]I^Ie;lnY/^ k�h/h<]cb�^Ie1f"gcjm|c��H,]�pue;[�emg+k{[ Yifrs"puY/b e7h�k�j4emfn_�[�k x e1jmem[�|�~"b ] x j1Y�pi_�q(e1f=_�[�k�f=h�Y/_ z�em[ \
zwY�e1g�\+[�_3]�`,j1Y/_�_w[ \=k�f��J5 ��� k�b Y�k�s"[ ]�pik�[ e7h�k�j1j1|yb Y/pu]{d�Y/^:�
K#f�]�s=b�e1f"em[ e7k�j-e1pu~"jmY/puY�f+[�k�[ e1]�f�]�` x ]r]c_�[ e1f"gnq:z%Y \=kc^ _ Y�dcY�b�k�j-h�kc_�YA_�z�\=Y�b�Y}pik�fr|�e1fI�

_�[�k�fnh<Y/_}zwY�b�Yyb Y/pu]{d�Y/^ ^"s"Y�[�] s"fn^IY�b  =]{z�_�kc_2[�\"Y�^IY/_�h<b�e x Y/^ x Y/jm]{z � 7 YoY=)I~"j1]�b�Y�k�f
Y=)"k�p ~=jmY x ]r]c_�[ e1f"gib s=f x ]�[�\�[ ]�_ \"]{z [ \"Y2s=f=^IY�b  =]{z�~"b�] x j1Y�p k�f=^ [ ]�\"Y�j1~o[ \"Y2b�Y/kc^IY�b
^IY/d�Y�j1]�~�k}`aY�Y/j `a]�b�\"]{z [ \"Y x ]r]c_�[ e1f"gu~"b�]rh�Y/_�_%`as"f=h	[�em]cf=_/�

�����������
	��iv�[�b�k�emf"e1f"g�_�Y�[(]�`&_ e1%/Y /"q 5�5#5�z3k�_,s=_ Y/^}z�e;[�\2[ \=Y3_ \rsI[�[�jmY�^"k�[�kc_�Y�[/��H3\=YwX 4 @
k�j1g�]cb em[ \=p k�j1b�Y/k�^"| \=kc_2b�Y�j7k{[ e1d�Y/jm|�_�pik�jmj�[ Y/_�[ _ Y<[}Y�b�b ]cby�apuY/kc_�s"b�Y/^�]cf�[ \"Y b Y/pik�e1f"emf=g
/SM=q 5�5#5�e1f=_�[�k�f=h�Y/_��-]�`�5=� M�U+2�� H3\"Y�`a]�j1j1]{z�emf"g�e1_%k�^IYA_ h�b e1~I[ e1]�fu]�`:~"b ]cg�b�Y/_�_ x |�[�b e7k�j7_�qrk�j7_ ]
_ \"]{z�f e1fZ�(emgcs"b YGU=�

���eH3\"Yy[�b�k�emf"e1f"g _ Y<[ Y�b�b ]cb `a]�b}[ \=Yyl=b�_�[��as"f=e;`a]cb puj1| z%Y/emgc\c[�Y/^ q([�]�~I� jmY�`>[}e1f��(e1g�s"b�Y�Uc�
x ]r]c_�[ e1f"g}[ b�e1k�jPe1_ 5"�1�2�qr]�bwl=dcY�pue7_ h�j1kc_ _ eml=Y/^ie1f=_�[�k�f=h<YA_��EH3\"Y�s"~P^"k{[�Y�b�s"j1Y�emf�D '+s=k{�
[ e1]�f���]cfy~=k�g�Y2�c�I5 _ \"]{z�_-[�\=k{[%[ \"YA_�Y5l=d�Y�e1f=_�[�k�f=h<YA_4z�e1jmjPf"]{z x Y5b�Y<� z%Y/emgc\c[�Y/^}`ab�]�p
k�zwY�e1g�\+[3]�`,]cf"Y�[ ]uk}zwY�e1g�\+[w]�` /#5#5 �>[ \=Y s"~&^=k{[ Y�`Wkch	[ ]cb%e7_��K�"�2� �=5�#1�2 ���<qIz�\"emj1Y�[ \"Y
h<]�b�b�Y/h	[�jm|Zh�j1kc_ _ e;lnY/^�e1f=_�[�k�f=h<YA_�z�e1j1j-\=kDd�Y�[ \"Y/emb zwY�e1g�\+[�\=k�j1d�YA^ ����I�X�"���5HN5�#1�2 � � �
�K�r�8# �c�#U+�4[�]�kizwY�e1g�\+[5]�`�k x ]�sI[W5=� /"��v5_5z�e;[�\�b Y/g�s"j7k�b�X 4 @=qn[ \"Y�[ YA_�[�_ Y<[�Y�b�b ]cb3`a]�b
[ \"Y�l=b�_�[�h�j1kc_ _ eml=Y�b3e7_ 5"� M#U 2y�



�����A� ���
	���l	�������������J�����	�e�����
����� ���� ��	��� ����S������A���� ����	� �����

���������
	�����������������
����������������� �"!$#�%�&
�(' ���(�)%�*+���������$#,�(�.-.%��,�/�$0��,'(#�0�-.0�*����,%�#,12��34�(�65879%���%�# :��,�����$0�*$;
�$�(*$%��,�(�<�,�$�='>�?���,�9%�@A0�*��,����*$'(�>�<��*����,�$�='>��BC�=��0�D(�(�9'(%�#�#,�>�,!E%�*$�.��%F�����G0�*$�
�H��*$'(��IJ�(0�;����,�65LK9��'���!�0�'(�,�$#,�
����%6I��/%�*$��M=����N9%4%��
�F��#,0?���POQI��$�(#��"!$#�%�;�#,�(����0�%�*+0��G@R#�%�-S�,�$�T�,%�!U��� @V�W��%���%�!+#�0�;��X�>OY�,�$�(*U-.0��$�����"��� @V�6O
� ��'�5



���8� �����
	�������������������������������

�I�:+�f [ \=Y�_ Y/h�]�f=^ [ b�e1k�j6q�[ \"Y h�j1kc_ _ e;lnY�b [ b�k�e1f"Y/^ ]�f [�\"Y�z%Y/emgc\c[�Y/^ _ k�p ~=jmY�pikS3�YA_ k
p e7_�[�kS3cY ]cf�k�_�e1f"gcjmYoemfn_�[�k�f=h�Y�[�\=k{[iz3k�_ G]F6 ~"b�Y�dre1]�s=_ jm|�pue7_ h�j1kc_ _ e;lnY/^ �6_�\=]{z�f e1f
[ ]�~"�'b�emgc\+[yl=g�s=b Y kc_yb�Y/^ q5d�Y�b�|�h�jm]+_�Y�[ ]�[�\"Y ~=b Y/d+e1]�sn_yj7k�b�g�Y�b�Y/^�e1f=_�[�k�fnh<YA�<� H3\"Y
[ b�k�e1f"emf=g�_ Y<[�Y�b�b ]cbye1_o\"Y/f=h<Y 5�# / �#/S5�5#5 � 5�# 5"�2�q5k�f=^�[�\=k{[Z_�e1f"gcjmY emf=_�[�k�f=h<Y�z�e1jmj
z%Y/emgc\k�#/S5�5 � Y=)"k�h<[ j1|y\=k�j;`�]�`�[ \"Y}[ ]�[�k�j,z%Y/emgc\+[�]�`-[�\"Y}_�k�pu~"j1Y��WH3\"Y�zwY�e1g�\+[�]�`�[ \"Y
h<]�b�b�Y/h	[�jm| h�j1kc_ _ e;lnY/^2e1f=_�[�k�f=h<YA_,z�e1j1j x Y�k�~=~"b ] )Ie1pik{[ Y/jm|�\=k�jmdcY/^ q�h�\nk�f"gcemf"g5[ \"Y3zwY�e1g�\+[�_
`a]�b�[ \=Yi`a]�s"b pue7_�[�kS3cY�f�emf=_�[�k�f=h<YA_�`ab�]�p [�b e7k�j4]cf"Y [ ]�k�b ]cs"f=^ �#/S5�k�f=^�[�\"YyzwY�e1g�\+[�_
`a]�b�[�\"Y�b�Y/_�[�]�`�[ \=Y2emfn_�[�k�f=h�Y/_�[�]�k x ]�s"[W5"� �#/"� H3\"Y [�Y/_�[�_ Y<[5Y/b b�]�b3`a]cb�[ \=e1_�h<j7k�_�_�eml=Y�b
k�j1]�f"Y�e7_ 5"�1�/�+2

M"�:+�f [�\"Yu[ \=emb�^ [ b�e1k�j5�apue7^"^Ij1Y<� jmY�`>[�emf �(e1g�s"b�Y Uc�	q@[ \"Y h<j7k�_�_�eml=Y�b�pikS3cY/_�l=dcYipue1_�[�k#3�Y/_
k�gck�emf@q@k�j1j4]�f�e1f=_�[�k�fnh<Y/_�h<]�b�b�Y/h	[�jm| h<j7k�_�_�eml=Y/^ e1f ~"b Y/drem]cs=_�[ b�e1k�j1_/��H3\"Yu[�b�k�emf=emf"g�_ Y<[
Y�b�b ]cb2e1_}\"Y/f=h<Yok x ]�sI[ / �#5�# �#/ �S/S5�5#55� 5�# 5���/�2��hH3\"Y z%Y/emgc\c[ ]�`�[�\"Y�e1f=_�[�k�fnh<Y�e1fI�
h<]�b�b�Y/h	[�jm|ih�j1kc_ _ e;lnY/^ie1f�[�b e7k�j&[�zw]�z�e1jmj x Y k�~"~=b ] )Ie1puk�[ Y/jm| \=k�j1d�YA^i[�] k x ]csI[ �J�#/#52k�fn^
[ \"Y3l=dcY�emfnh<]�b�b�Y/h	[�jm|2h�j1kc_ _ eml=Y/^}emfn_�[�k�f=h�Y/_�z�e1jmjnf"]{z ]Ih�h�s"~r|2\=k�j;`&[ \"Y�zwY�e1g�\+[���Y*)Ikch	[�jm|
/S5#5�Y/kch�\:�-v�j1j [ \"Y�]�[ \"Y/bwe1f=_�[�k�f=h<YA_%z�e1j1j:z%Y/emgc\ k x ]csI[ 5"�1�J�#/"��H3\"Y�[�Y/_�[5_�Y�[wY/b b�]�b%`a]�b
[ \"e7_�h<j7k�_�_ e;l=Y/b�k�j1]�f"Y�e7_ 5"� �I�2

@=�:+�f [�\"Y�`a]�s=b�[�\�[ b�e1k�j4�apue1^=^IjmY��'b�e1g�\+[�emf��(e1g�s"b�YOUc�<qI[ \=Y2h<j7k�_�_�eml=Y�b�pik#3�Y/_2�J�}pue1_�[�k#3�Y/_
]�f�[ \=Yy[ b�k�e1f"e1f"g _ Y<[A� H3\"Yi[�b�k�emf=emf"g _�Y�[}Y�b�b�]�b2e7_l5=� 5�M+2 k�f=^�[�\"Y�[�Y/_�[ _ Y<[�Y/b b�]�b�e1_
5"� @�/�2��

/I�:+�fu[ \"Y�l=`>[ \y[�b e7k�j,�aj1]{z%Y/b�� jmY�`>[4emf �,e1g�s=b Y U+�	q�[ \"Y�h<j7k�_�_�eml=Y�b�puk#3�YA_-]�f"Y5p e7_�[�kS3cY�]�fyk�f
emf=_�[�k�f=h<Y�z�em[ \�zwY�e1g�\+[ 5"� 5��#M=�LH3\=Y�[ b�k�e1f"emf=gu_ Y<[�Y/b b�]�b3e7_w[ \"Y/b Y�`a]�b�Y 5=� 5�5"� ��2��
K#f ]cs"b�]�b�emgcemf=k�j�empu~"j1Y�puY�f+[�k{[ e1]�f@q:z%Yus=_ Y/^ [ \=Y s=~&^"k�[ Yib�s"j1Y b�Y/h�]�pupuY�f=^"Y/^�e1f [ \"Y
k�j1g�]�b�em[ \"p _ \"]{z�f emf [ \=Y�v5^"kct%]r]+_�[4k�j1g�]cb em[ \=p emfi�(emgcs"b�Y �"�(twYAh�k�sn_�Y%[ \"Y�Y/b b�]�b�e7_4_ ]
_�pik�j1j'q ��e1_3�8# ��/$���I5 ��� '�p}s"j;[�em~=jm|re1f"g�[ \"Y3zwY�e1g�\+[�_ x |�[�\"e1_ ���W~"b�em]cb,[�]�f"]�b�pik�j1e1%Ak{[ e1]�f&�
h�k�sn_�YA^y[�\"Y�p [ ]us"f=^IY/b  n]{z x Y�j1]{z [ \=Y�pue1f"e1p�s"p k�j1jm]{zwY/^�z%Y/emgc\+[w]�`w�J5 � � �4v�j1p ]+_�[
k�j1j4emfn_�[�k�f=h�Y/_ zwY�b�Y [ \"Y/f b Y/p ]{dcY/^ q(h�k�s=_�e1f"go[ \=Y�_�e1)r[ \�[�b e7k�j-[�]Z\=kDd�Ye%/Y�b�]�[ b�k�e1f"emf=g
_�Y�[3Y/b b�]�b x s"[5�#5"� U�� 2 [ YA_�[5_ Y<[�Y/b b�]�bA�
K#f ]�s"b2f=Y�zwY�b2e1pu~"jmY/puY�f+[�k�[ e1]�f:q(z�\"e7h�\ z%Yis=_ Yye1f�[ \"Y�b YA_�[2]�`w[�\"Yy~=k�~nY/b/q,[ \=Yys"~I�
^"k{[�Y2b s=jmY2e1fkD='csnk{[ e1]�f��2]cf�~=k�g�Yi���J5ue1_5s=_ Y/^ q&z�\"e7h�\ _�s�0&Y/b�_5jmYA_ _�`ab ]cp s"fn^IY�b  =]{z
~"b ] x j1Y�pi_��

�"�:+�f}[�\"Y�_ e )r[ \ [�b e7k�j@�Wjm]{zwY�b � b e1g�\+[�emfi�(emgcs"b�Y Uc�	q�[ \"Y�h�j1kc_ _ eml=Y�b-pikS3cY/_�f"] pue7_�[�kS3cY/_-k�fn^
\=k�_�ku[ YA_�[�_�Y�[5Y�b�b ]cb�]�` 5=� 5�U+2 �Wh<]cpu~=k�b�Y/^ [ ]�5"� M#U 2 `a]�b5[ \"Y}]�b�emgcemfnk�j@^IYAh<e7_�e1]�f"�6[�b Y/Y
h<j7k�_�_�eml=Y�b	�	� H3\"Y ~"b�]rh�Y/_�_3[ \=Y�fZ_�[�]�~=_/�%twYAh�k�sn_�Y�[ \=e1_�h<j7k�_�_�eml=Y�b�\nk�_ %/Y�b�]}[�b�k�emf=emf"gy_ Y<[
Y�b�b ]cb/qrem[�g�Y<[�_e9�e1fIl=f"em[ Y dc]�[�emf"g�< ~n]{zwY�bA�EH3\"Y�l=f=k�j [ YA_�[5_ Y<[�Y�b�b�]�bw`a]�b�[�\"Y2v5^=k�tw]r]c_�[
k�j1g�]�b�em[ \"p e7_ 5"� 5#U 2��

H3\"Y�Y=)"k�pu~"j1Y k x ]{d�Y�e1_5_�~&Y/h�e1k�j x YAh�k�s=_�Y�[�\"Y�[ b�k�e1f"e1f"gy_ Y<[�Y�b�b�]�bw`a]�b5ki_ e1f"g�j1Y h<j7k�_�_�eml=Y�b
z3k�_O%/Y�b�]Z`a]�b}]�f"Y ]�`�[�\"Y x ]r]c_�[ e1f"gZ[�b e7k�j7_�� K#f _ ]�puY�_ Y�f=_ Y�q�[�\"e1_}e7_}k d�Y�b�|�emf+[ Y/b YA_�[�emf=g
b�Y/_ s"j;[ x YAh�k�sn_�YykZ_ emf=g�j1Y�^IY/h�e1_ e1]�f h<j7k�_�_�eml=Y/b zwkc_ x s"e1j;[}[ \=k�[�\=kc^�kZ[ Y/_�[}_ Y<[�Y/b b�]�b�[�\=k{[
z3k�_�b�Y�j7k{[�emdcY�j1| x Y<[ [ Y/b5[�\=k�fZ[�\"Y ]�b�emgcemf=k�j@^IYAh<e7_�e1]�fZ[�b Y/Y x |k&{�+2�� H3\=e1_�e1_�b�Y/k�j1j1| f"]�[�k�f
Y�fn_�Y/p x j1Y x sI[�ku_ emf"gcjmY h�j1kc_ _ e;lnY�b��
	�_�e1f"g}[ \"Y�s"~P^"k{[�Y�b�s"j1Y�[ \nk{[�kDd�]�e7^"_�[�\"Y�f"]�b�pik�j1e1%Ak{[ e1]�fy_�[ Y/~�pik�e1f"j1|ih<e1b�h�s"p�dcY�f+[�_4[ \"Y

e7_ _ s"Y ]�`-s"fn^IY�b  =]{z�Y/k�b�j1|�e1f [�\"Y�~=b ]Ih<YA_ _/q x sI[�s"f=^IY/b  n]{z�_�_�[�emj1j@\=k�~"~&Y�f:� K `�[ \"Y�Y�b�b ]cb�e1_



�����A� ���
	���l	�������������J�����	�e�����
����� ���� ��	��� ����S������A���� ����	� ���0�

h<j1]c_ Y4[�]W%/Y�b�]=qDe1f=_�[�k�f=h�Y/_@[ \=k�[�k�b Ywh<]cb b�Y/h<[ j1|�h�j1kc_ _ e;lnY/^ e1f 3 [ b�e1k�j1_(k�b�Y4b�Y/^Is=h�Y/^ x | k5`Wk�h<[ ]�b
]�`�k x ]csI[ ���+���=]�b5]cs"b5Y*)I~nY/b e1puY�f+[�_5z�e;[�\ �#/u[ b�e1k�j1_/q=zwY�e1g�\+[�_�h�k�f x Y}b YA^Is=h�Y/^o[ ]ok x ]�sI[
M �/�I5 ��� qrz�\"e1h�\�e1_%z%Y/jmj x Y�j1]{z ]�s"bwpuemf"e1p�s=p [ \"b�Y/_ \"]�j7^ ���"]cb�[�\"Y�b�Y/_�[�]�`:[ \"Y�~=k�~&Y�bAqc[ \"Y
k�j1g�]cb em[ \=p s=_ Y/^ _�Y�[�_2e1f=_�[�k�f=h<YA_�z�em[ \�zwY�e1g�\+[�_ `Wk�j1j1emf"g x Y/jm]{z [�\"Y�pue1f"emp}s"p zwY�e1g�\+[2[ ]
\=kDdcY�[ \"Y}p e1f"e1p�s"p zwY�e1g�\+[/��twYAh�k�sn_�Y pu]c_�[5b�s"f=_5\=kDd�Y2_ emgcf"emlnh�k�fc[�jm|oj7k�b�g�Y�b�Y/b b�]�b�[ \=k�f
e1f�[�\"Y�k x ]{dcY5Y*)Ik�pu~"jmYu�aYA_�~&Y/h�e1k�jmj1|yk{`>[�Y�b�k�`aY�z x ]r]c_�[ e1f"g�[�b e7k�j7_��	q+[ \"Y�s"fn^IY�b  =]{z e7_ _ s"Y�e1_
f"]�[5_�Y/d�Y�b�Y��
d�YAh<Y/fc[ x ]+]+_�[�emf=g�e1p ~=jmY/p Y/f+[�k{[�em]cf=_ x |Z�=b Y/s"f=^ q:�Ih�\=k�~"e1b YcqPk�f=^ �re1f"gcY�b5pik�emf+[�k�emf�[ \"Y

j1]�g ]�`:[�\"Y�z%Y/emgc\c[�_%k�f=^ p ]I^Iem`a|i[�\"Y�^"Y<l=f"em[ e1]�fo]�` ��_ ]2[�\=k{[�k _�pik�jmjPd{k�j1s"Yi�
5=� /}^Ie1d+e7^IYA^
x |o[ \"Y frs"p x Y�b�]�`4[�b�k�emf=emf"g Y=)"k�pu~"j1Y/_���e7_�k�^"^IYA^�[ ] [ \=Y}frs"puY�b�k{[�]�b�k�f=^�^"Y�f"]cp e1f=k�[ ]�b
�a~&Y�b�_ ]�f=k�jwh�]�pup�s"f=e1h/k{[ e1]�f z�e;[�\ �Ih�\=k�~"e1b Ycqw�A��� &��	� K [u_ Y�Y/pi_2[�\=k{[ [ \"Yoe7_ _ s"Y ^"Y/_ Y�b�d�Y/_
h�k�b Y�`as"j,k�[�[�Y�f+[ e1]�fZk�fn^o[ \=k�[ x ]+]+_�[�emf=giY=)I~nY/b e1puY�f+[�_5z�e;[�\�pik�fr|y[�b e7k�j7_��WY�� g=�1q@�J5#5#5ukc_�e1f
�Ih�\=k�~"e1b Y�Y<[�k�j6�@���/�c��&�� �4b�Y%'+s"e1b�Y�kc^"^Ib�Y/_�_�e1f"g}[ \"Y e7_�_�s"Y h/k�b�Y<`as"j1jm|c�

�87�� 7 2 M  
 F F D 6 � � J(J FHJ���
 C  D��  G]M 	  J(C  G]AO=

�(emgcs"b�Yy�o_ \"]{z�_�[�\"Y�k x _�]cjmsI[�YuY�b�b ]cb�_�`a]�b}X 4 @�k�f=^�v�^"k�tw]r]c_�[ YA^ X 4 @�k�f=^ [ \"Y/emb}^IY<�
h<]cpu~n]+_�em[ e1]�f emf+[ ] x e7k�_wk�f=^�d{k�b�e1k�f=h<Yc���(e1g�s"b�Y��J5�_ \"]{z�_�[ \"Y kDd�Y/b�k�g�Y x e7k�_3k�f=^yd{k�b�e7k�f=h�Y
]{d�Y/b�k�jmj([ \=Y ^"k�[�kc_�Y�[�_5`a]�b�twk�g�gcemf"g k�f=^ x ]r]c_�[ e1f"gop Y�[ \"]I^"_�s=_ e1f"g X 4 @nq�F5k�emdcY<�#twkD|cY/_/q
k�fn^ X 4 @&���D� �#^Ie1_�h��
H3\"YwkDd�Y/b�k�g�Y�k x _ ]�j1sI[ Y�Y�b�b ]cb@^IY/h�b YAk�_ Y/^�`ab�]�p �J�I� �+2�`a]�b(X 4 @�[ ]��"� U+2 `a]�b,v�^"k�tw]r]c_�[ YA^

X 4 @nqAk�f=^�[ \"Y%kDd�Y�b�k�gcY@b�Y�j7k{[�emdcY-Y�b�b ]cb&b�Y/^"s=h	[�em]cf zwkc_���&�2��LH3\"Y-empu~&]�b [�k�fc[,] x _ Y�b�d{k{[ e1]�fn_
k�b�Y��

��� +�f�kDd�Y�b�k�gcY�q"v�^"k�tw]r]c_�[5z3k�_ x Y<[ [ Y/b5[�\=k�f�[�\"Y�pu]c_�[�~=b ]cp e7_ emf"g x k�g�gcemf=gyk�j1g�]�b�em[ \"p
Y=)I~"j1]�b�Y/^ q x kch;3+l"[�� ~I�#twk�g�gcemf"g �W�"� U+2 d�Y�b�_ s=_��I5=�m�'2}�<�

�I� 	�f"j1e13cY twk�g�gcemf"gnqr\"]{z%Y/d�Y/b/q x ]+]+_�[�emf=g z3k�_ G�F6 s"f"em`a]�b�pujm| x Y<[ [ Y/b�`a]�b�k�jmj@^=k{[�kc_�Y�[�_/�

�Wv��NH3\"YZY�b�b�]�b}`a]�bi\r|r~n]�[ \r|rb ]ce1^ emf=h�b YAk�_ Y/^ x | 5"� M+2 `ab�]�p �c� �+2 �2�"�2 b�Y�j7k{[�emdcYA�	q
z�\=e1h�\Ze7_�_ emgcf"e;l&h�k�f+[�k{[�[�\"Y���/�2 j1Y�dcY�j x Y/h/k�s=_ Y�[ \"Y}_�[�k�f=^"k�b�^o^IY/d+e7k{[�em]cf�]�`([ \"Y
YA_�[�empik�[ Y e7_ 5"�1�2��

�Wt��RH3\"Y Y�b�b�]�b�`a]cb�_ e7h;3c� Y�s"[ \r|rb ]ce1^�\=kc^ ko_�e1puemj7k�b�e1f=h<b�Y/kc_�Y}]�` 5"� ��2 �6�+2 b�Y�j7k{[�emdcYA�	q
z�\=e1h�\�e7_�k�gck�emf�_ emgcf"e;l&h�k�f+[�k{[3[�\"Y2��/+2 jmY/d�Y/j6�

� 4 �RH3\=YwY/b b�]�b(`a]cb j�D 65� �S@�e1f=h�b YAk�_ Y/^ x |lM=�m�'2 `ab ]cp?MS@n�m�'2 �W� 2�b Y/j1k�[ e1d�YD�	q�z�\"e7h�\ e1_
dcY�b�|�_ e1g�f"emlnh�k�f+[,k�_:[ \"Yw_�[�k�f=^"k�b�^ ^"Y�dre1k�[ e1]�f ]�`I[ \"Y%Y/_�[ e1puk�[ Y%e1_�5"� /�2���K [(e1_,z%]cb�[�\
f=]�[ e1f"gu[�\=k{[ j�D 65� �S@ \nk�_��I5 2 k{[ [ b�e x sI[ Y f"]ce1_ Y�q=z�\"e1h�\opikD| x Y2kuh<]�f+[�b e x sI[�emf"g
`Wkch	[�]�b�[ ]o[�\"Yi~n]r]cb ~nY/b�`a]cb pik�fnh<Yu]�`3v5^"kct%]r]+_�[2k�_�f=]�[ YA^��a`a]�b2h�j1kc_ _�f"]ce1_ YA� x |
��s=emf"j7k�f ���A�����+�	�G7�Y}b�Y�~&Y/k�[ YA^Z[ \=Y Y*)I~nY/b e1puY�f+[�z�em[ \ [ \=Y f=]�e7_�Y}jmY/d�Y�j�d{k�b�|remf=g
`ab�]�p �2 [�]Z�+2 �6k�_ ]c~"~n]+_�YA^Z[�]�[ \"Yi]cb e1g�e1f=k�j3�J5+2 f"]ce1_ YA��k�f=^�[�\"Yy^Ie10&Y/b Y/f=h<Y
x Y<[�zwY�Y/f X 4 @uk�fn^�v5^=k�tw]r]c_�[ Y/^ X 4 @�e1f=h�b YAk�_ Y/^�kc_4[�\"Y�f"]�e7_ Y5j1Y�d�Y/jPemf=h�b YAk�_ Y/^ �
v�^"k�tw]r]c_�[�e7_�k�jmz3kD|I_ x Y/\"emfn^ z�e;[�\ [ \=Y k x _�]cjmsI[�Yy^Ie10&Y/b Y/f=h<YA_ x Y�e1f"g=��� US@ 2 `a]�b
�'2 f"]ce1_ Y�q � U#U 2 `a]�b �+2 f"]ce1_ Y�q �c� 5=�2 `a]cb M+2 f"]ce1_ Y�q"k�f=^��I� �+2 `a]cb��+2 f=]�e7_�Yc�

�
6��NH3\"Y3Y/b b�]�b,`a]�b-k�^"s"j;[-e1f=h<b�Y/kc_�YA^ `ab�]�p � /I� 5+2 [ ]�[�] �A�"� M+2 �W� 2�b�Y�j7k{[ e1d�YD�	q�k�gck�emf�k
dcY�b�|2_�e1g�f=e;lnh/k�f+[-emfnh<b�Y/k�_ Ywg�e1d�Y�f�[ \=k�[-[ \"Y�_�[�k�f=^"k�b�^�^"Y�dre1k�[ e1]�f ]�`n[ \"Y�YA_�[�empik{[�Y3e1_



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

german
0.00

5.00

10.00

15.00

20.00

25.00

30.00

segment
0.00

2.00

4.00

6.00

8.00

hypothyroid
0.00

0.50

1.00

1.50

2.00

sick-euthyroid
0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

DNA-nominal
0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

chess
0.00

0.50

1.00

1.50

2.00

2.50

3.00

led24
0.00

10.00

20.00

30.00

40.00

waveform-40
0.00

5.00

10.00

15.00

20.00

25.00

30.00

satimage
0.00

5.00

10.00

15.00

20.00

mushroom
0.00

0.10

0.20

0.30

0.40

0.50

nursery
0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

letter
0.00

5.00

10.00

15.00

20.00

25.00

adult
0.00

5.00

10.00

15.00

20.00

shuttle
0.00

0.05

0.10

0.15

0.20

0.25 MC4

bagged MC4 without pruning with prob. estimates and backfitting

boosted MC4 using Arc-x4-resample

boosted MC4 using AdaBoost

Bias is below variance

���������
	��� �����C�������)��"�% ���� �����"�#$� %��$#$&�')(*&��!� +���&�" ,.&� -/1032�>�� ��#�����+
�<(�� 63��8�8���"�8�>��  !#B��RK2��< ��=�!��')(�N���>
��"�%�� % ��65&�&���+=9 �����-�*&K&��
+!��"�8C')�B+!��&�%��-H	�  �#$�.R�2C��"�%�� % ��65&�&���+XP@�� !�-����N�� +�&  !�$%�A�#=� +!���I�������@&?�4�$ 
63��8�8���"�8F��")�!&�')��#=���!�$�EHL�49 8�9�>�
��� >4#X���$���?>K"KA� ��!�$ ��4>�N��B+�+��$ ?>K�!��A�+
+!N��?PX9���&?J3�B�4�$ ?>�+!�����)��N��!&���"�#$ !�=���!��+!���
���� �����"�#$�-H.��9 8�9�> ���K( &�+����� �&���%7> �!��#����<�$A�+����� �&���%7>�����
 ����2�>�' A��!�� !&�&�'M>���"�% ��%�A�N +XPB9



�����A� ���
	���l	�������������J�����	�e�����
����� ���� ��	��� ����S������A���� ����	� �����
Algorithms

6.92
5.67
6.65
3.43
5.79
4.02
5.67
4.12

0.00
0.00
0.00
0.00

Algorithms

E
rr

or
 (

%
)

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

MC4

Backfitted p-Bagged MC4

Boosted MC4 with Arc-x4

Boosted MC4 with AdaBoost

Bias is below variance

Algorithms
24.38

8.60
22.97

5.94
17.12

8.19
18.91

8.85

0.00
0.00
0.00
0.00

Algorithms

E
rr

or
 (

%
)

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

MC4(1)-disc

p-Bagged MC4(1)-disc

Boosted MC(1)-disc with Arc-x4

Boosted MC(1)-disc with AdaBoost

Bias is below variance

Algorithms

E
rr

or
 (

%
)

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

Naive-Bayes

p-Bagged Naive-Bayes

Boosted Naive-Bayes with Arc-x4

Boosted Naive-Bayes with AdaBoost

Bias is below variance

� Ò���Ì�Ï$Î¬õAä"ô FJ��� ���"� �������58��K��9Õ��	�32�������K��	�� �5< �"� �Õ��+
+73Å��>:��9:�D>�9ÕBÇ<��I8Å����í<��>W!>
A!T;/�������
	����v>Á.=<E8�<P<�9$>:�
	��
�������K��	A>�9q��	�3X>����:� �1�
	�3�-��D>��
<�	�9=��+
��<���� >:��459�?v;=<�>��*8�<A<�9�>��
	��I��+
��<��:� >���459N<�-�>6
_� �$BC<���4 8Å����í<��>W!>
A!T;/�������
	��
��+ >���<�-����E>����I3�� *_����� 	�� ��9,���:�I45<��:�,	�<�>:�
� ����8�+
�I.©� >���H©��� �"��!Á;/��ì"� 9,��	�3E�2�/��#$��&7!Á3��
9:��?,P<�45�D.J�Å��>©9:-��W!

����
9:�
	���+ ì"�P02�:�#!70P��!Á����9:��4�
�+
�2�
919�-D
������
<��/>:<*0©3Å��;=<A<�9�>JBC<��JH2��� �"�#!T;/� ì"� 92��	�3¬�2�=��#���&7!Á3��
9��"?

5=� 5c�+2��E7�Y \=kDd�Y�`a]�s"fn^Z_�]cp Y�Y/b b�]�b�_�e1f�[ \=Y2k�^Is"jm[5^"k�[�k�_ Y<[2� 	2���P�nh�Y�f=_ s=_�^"k�[�kc�
k�f=^o~n]+_�[�s"j7k{[ Y�[�\=k{[���j1e13cYOj�D 6 �S@�� e;[�e7_3f"]�e7_�|c�

M"� H3\"YiY�b�b ]cb�`a]�b�_ Y�gcpuY�f+[/qL6WF�v2q�h�\"Y/_�_�q,zwkDdcY<`a]cb p�q@_�k{[�empik�gcY�q:p}s=_ \"b ]r]cpoq,frs"b�_ Y�b�|�q
jmY�[�[ Y/b/q-k�f=^ _�\rsI[ [ j1Y ^IYAh<b�Y/kc_�YA^�^"b�k�puk�[ e7h�k�jmj1|P��Y/kch�\ \=k�_}k{[�j1Y/kc_�[gM#5+2 b Y/j1k�[ e1d�Yyb�Y<�
^Is=h	[�em]cfye1fyY�b�b ]cb/��j:Y<[ [ Y/b � _�b�Y�j7k{[�emdcY�Y�b�b ]cb�^IYAh<b�Y/k�_ Y/^u��5+2 k�f=^ip}s=_ \"b ]r]cp � _-b�Y�j7k{[�emdcY
Y�b�b ]cbw^IYAh<b�Y/kc_�YA^ �c�+2��

@=� H3\"YykDd�Y/b�k�g�Y2[�b Y/Yi_�eC%�Y��Wf+s=p x Y�b2]�`%f"]I^IYA_���`a]cb [ \"Yyv�^"k�tw]r]c_�[ YA^�[�b Y/Y/_�z3k�_�j7k�b�g�Y/b
`a]�b�k�j1j&l=j1Y/_ x s"[3z3kDd�Y�`a]�b�p�qr_�k{[�empik�g�Y�qIk�f=^ _ \rsI[�[�jmYc� -�|r~&]�[ \r|rb�]�e7^�gcb Y/z `ab ]cp �I5�[ ]
�#/Iqc_�e7h;3+�'Y/sI[ \r|rb ]ce1^}g�b�Y�z `ab ]cp �JM�[ ]G@�M=q�j1Y/^ug�b�Y�z `ab ]cp �c�*@�[ ]i��&{�"qck�f=^uk�^"s"j;[%g�b�Y�z
`ab ]cp &�&{��[�]g��/I�IM=�LH3\=e1_%e1_%]�fy[ ]�~ ]�` [�\"Y5`Wkch	[w[ \=k�[�[�\"Y�tw]r]c_�[ YA^yh<j7k�_�_ e;l=Y/b%h�]�f+[�k�emf=_
�#/�[ b�Y�YA_��
F�]�[�Y [ \=Y�h<j1]c_ Y h<]�b�b�Y�j7k{[ e1]�f x Y<[�zwY�Y�f�[�\"Y�kDdcY�b�k�g�Y�[ b�Y�Y2_ eC%�Y/_5k�f=^�e1pu~"b ]{dcY/^ ~nY/b�`a]cb��
puk�f=h<Yc�o�=]�b [�\"Yi[�\"b Y/Yy^"k{[�k�_ Y<[�_�[ \=k�[�\=kc^ kZ^IY/h�b YAk�_ Yiemf�[�\"Y�kDd�Y/b�k�g�Y}f+s=p x Y�b�]�`
f"]I^IY/_w`a]cb3[ \"Y2^IYAh<e7_�e1]�f�[ b�Y�YcqI[ \"Y�Y/b b�]�b�^IYAh<b�Y/k�_ Y/^ ^Ib�k�pik{[�e1h/k�j1jm|cq+z�\=emj1Y�`a]�b3[�\"Y�`a]�s"b
^"k{[�k�_ Y<[�_5[ \nk{[�\=k�^ k�f�e1f=h<b�Y/kc_�Y}emf [ \"YukDd�Y/b�k�g�Y frs"p x Y/b�]�`�f"]I^IY/_�]�`-[ \"Y b YA_�s=j;[�emf"g
h<j7k�_�_�eml=Y�b�_/qc[�\"Y Y�b�b�]�b3emfnh<b�Y/k�_ Y/^:�

/I� H3\"Y x e1kc_%k�f=^yd{k�b�e7k�f=h�Y5^IY/h�]�pu~&]c_ e;[�em]cf _ \"]{z�_-[�\=k{[�Y�b�b�]�b4b�Y/^Isnh	[ e1]�f e1_3^Is=Y5[�] x ]�[ \
x e1kc_5k�f=^Zd{k�b�e1k�f=h<Y�b YA^Is=h	[�em]cf:� H3\"Y kDd�Y/b�k�g�Y x e7k�_�b YA^Is=h<YA^�`ab�]�p �"� �+2 [ ]�/"� &�2�q&k�f
kDd�Y�b�k�gcY�b Y/j1k�[ e1d�Y�b YA^Is=h<[ e1]�f�]�`�M��+2�qrk�f=^�[ \"Y�kDd�Y/b�k�g�Y�d{k�b�e7k�f=h�Y5b�Y/^Is=h�Y/^y`ab ]cp./I� &�2
[ ]h@n�m�'2yq�k�f�kDdcY�b�k�gcY}b�Y�j7k{[�emdcYib YA^Is=h	[�em]cf ]�` �/� 2�� 4 ]cf+[ b�k�_�[ [ \"e7_2z�em[ \ [�\"Y�e1f"em[ e7k�j
d�Y�b�_ em]cf�]�`�twk�g�gcemf"g�b�Y�~&]�b [ YA^�\"Y�b�Y�q�z�\"e7h�\ b YA^Is=h�Y/^�[ \=Y x e7k�_2`ab ]cp �=� � 2 [ ]��"� U+2
k�f=^ [�\"Y5d{k�b�e7k�f=h�Y�`ab ]cpB/"� &�2 [�]lM"� /�2��LK [%e7_%h�jmYAk�b-[�\=k{[%[ \"YA_�Y�puY<[ \=]r^=_ x Y�\=kDdcY�d�Y/b |
^Ie 0PY�b�Y�f+[�jm|c�

7�Y�\=kDd�Y f"]�[is=_ Y/^�X 4 @n���A��z�e;[�\ x ]r]c_�[ e1f"g x Y/h/k�s=_ Y [ ]r] pik�f+| b�s"f=_�`Wk�e1j1Y/^ [ ]�g�Y<[
j1Y/_�_�[ \=k�fR/S5+2 [ b�k�e1f"e1f"g�_�Y�[2Y�b�b ]cb ]�f�[ \=Yul=b�_�[ [ b�e7k�j'q,YA_�~&Y/h�e1k�jmj1| p}s"j;[�e1h�j1kc_ _2~"b ] x j1Y�pi_��
X 4 @&���A�#� ^"e1_�hw`Wk�e1jmYA^}[ ] g�Y�[4jmYA_ _-[ \=k�f�/S5+2 Y�b�b ]cb�_(]�f=jm|}]�f [�z%]�lnjmYA_�� j�D 6�� ��@ k�fn^}j1Y<[ [ Y/b/�



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

�"]cb�[ \"]+_�Y}[�z%]�h�kc_�YA_�qPzwY}sn_�YA^Z[ \=Y s=f x ]r]c_�[ YA^�d�Y/b�_ e1]�f=_�emf [ \=Y kDdcY�b�k�g�YA_�`a]cb�~=s"b ~&]c_ Y/_
]�`-h<]cpu~=k�b�e1_ ]�f@�

�=]�b�X 4 @n���A� �#^Ie7_ h�q=[�\"Y}kDdcY�b�k�gcY2k x _ ]�j1sI[ Y�Y�b�b ]cb5^IY/h�b YAk�_ Y/^o`ab�]�p M#M=� 5 2 [�]���&r�1�2�qnk�f
kDd�Y/b�k�g�Y3b�Y�j7k{[ e1d�Y�^IY/h�b YAk�_ Y�]�`�M=�2��LH3\=e1_3h<]cpu~=k�b�Y/_�`WkDdc]�b�k x j1|�z�em[ \ot3k�g�gcemf=g=q�z�\=e1h�\yb�Y<�
^Is=h�Y/^}[ \=Y�Y�b�b ]cb([ ]l�SU=� � 2�q x sI[4em[�e7_4_�[ e1jmj=`Wk�b�`ab�]�p kch�\"e1Y�dremf=g�[�\"Y�~&Y�b `a]�b�pik�f=h�Y3kch�\"e1Y�d�YA^
x | F5k�e1d�Y�� t3kD|cY/_ k�fn^ X 4 @=�kH3\=Y x e7k�_ ^IY/h�b YAk�_ Y/^ `ab�]�p ��@=� @ 2 [ ]��/�=� �+2yq�kkM#@ 2 emp �
~"b�]{d�Y/p Y/f+[/� H3\"Y d{k�b�e1k�f=h<Y�zwkc_wb YA^Is=h<YA^ `ab ]cp U"� �+2 [�]:U"� 5+2�q x sI[�[�\"Y kDd�Y�b�k�gcY5b�Y�j7k{[�emdcY
e1p ~=b ]{dcY�puY�f+[4h<]cs"j1^}f"]�[ x Y�h�]�pu~"sI[�Y/^ x YAh�k�s=_�Yw[�\"Y�d{k�b�e1k�f=h<Yw`a]�b4X 4 @n���D� �#^Ie7_ hw]�fih�\"YA_ _
z3k�_ 5"� 5+2 z�\"emj1Y�f"]�f"�X%/Y�b�]�`a]cb3[ \"Y2v�^"k�tw]r]c_�[�d�Y�b�_ em]cf:�

�=]�beF5k�e1d�Y�� t3kD|cY/_/q [ \"Y�kDd�Y/b�k�g�Yik x _�]cjmsI[�YyY�b�b�]�b2^IYAh<b�Y/k�_ Y/^�`ab�]�p �IM=� � 2 [�] � �I� M+2�q(k
��@02 ^IYAh<b�Y/kc_�Y�e1f kDd�Y�b�k�gcY b�Y�j7k{[�emdcY�Y�b�b ]cb/� H3\=e1_yh�]�pu~=k�b YA_ `WkDd�]�b�k x jm|�z�em[ \ t3k�g�g�e1f"gnq
z�\"e7h�\ b�Y/^Isnh<Y/^ [ \"Y�Y/b b�]�b [ ]��IM=� �+2y� H3\=Y x e7k�_ob�Y/^Isnh<Y/^ `ab ]cp �I5=� U 2 [ ]QU"� &�2�q�k�f
kDd�Y/b�k�g�Y�b�Y�j7k{[�emdcY5b�Y/^Is=h<[ e1]�fy]�`L��&�2�q+z�\=emj1Y5[�\"Y�d{k�b�e1k�f=h<Y C:G�A�JB=  D%=BM `ab�]�p �I� U+2 [�] M"� �+2��
H3\"Y e1f=h<b�Y/kc_�YA^yd{k�b�e7k�f=h�Y�e7_3jmeC3�Y/jm|y[ ] x Y2h�k�sn_�YA^ x | ^Ie10PY�b�Y�f+[�^Ie1_�h<b�Y<[�e1%Ak{[�em]cf�[�\"b YA_�\=]�j7^"_�q
k�_ b�Y/k�jm� dDk�jms=Y/^ k{[ [ b�e x sI[ YA_ k�b Y ^"e1_�h<b�Y<[�e1%/Y/^ s=_ e1f"g�k�f Y�f+[ b�]�~r|+� x k�_ Y/^ puY<[�\"]I^ [ \nk{[�e1_
s"f=_�[�k x j1Y��

�(e1g�s"b�Y2����_�\"]{z�_�~"b�]�g�b�Y/_�_-k�h�b ]+_ _-[ b�e1k�j1_4`a]�b%_ Y�j1Y/h<[ YA^i^"k{[�k�_ Y<[�_4[ \=k�[%b�Y�~"b�Y/_ Y�f+[4[�\"Y�^"e;`>�
`aY�b�Y�f+[ x Y/\=kDdrem]cb�_5z%Y2\nkDd�Y�_ Y�Y/fZ`a]�b�v5^"kctw]+]+_�[�k�f=^ x k�h;3+l"[�� ~I�#t3k�g�gcemf=g e1f h�]�f�T�s=f=h	[�em]cf
z�em[ \2[�\"Y�X 4 @�k�jmgc]�b�e;[�\"p���H3\"Y%g�b�k�~"\n_,_ \"]{z�[ \=Y�[�Y/_�[�_ Y<[-k�f=^2[ b�k�e1f"e1f"g�_ Y<[�Y�b�b ]cb�_@k�_@[ \"Y
frs"p x Y�b�]�`�[ b�e7k�j7_}�Wb Y/~"jme7h�k�[ YA_5`a]cb x k�h;3+l"[ �'~I�#t3k�gcg�e1f"g+�3e1f=h�b YAk�_ Y/_/�2�"]�b X 4 @nqP[ \"Y [�b�k�emfI�
e1f"go_ Y<[ Y/b b�]�b�^IY/h�b YAk�_ Y/_5[ ]�k�~"~"b�] )Iempik�[ Y�j1| %�Y/b ] x |�[ b�e1k�j@l=dcY `a]�b�k�j1j4h�k�_ Y/_/qPemfn^Ie1h/k{[�emf"g
_ Y�d�Y/b Y�]{d�Y/b�l=[�[ e1f"gnq+kc_w[ \"Y�[ YA_�[�_ Y<[�Y/b b�]�b3^I]rY/_wf"]�[�^"Y/h<b�Y/kc_�Y�[ ]e%/Y�b�]=���,e1g�s=b Yu�J�}k�fn^ �JM
_ \"]{z�_ e1p e1j7k�b�[�b e7k�j:gcb�k�~"\=_w`a]cbWF5k�emdcY<�#t3kD|�Y/_3k�f=^�X 4 @n���A� �#^Ie7_ h�b�Y/_ ~&Y/h	[�emdcY�j1|��3�"]cb�[ \"YA_�Y
h<j7k�_�_ e;l=Y/b�_/q+[ \"Y�[�b�k�emf=emf"gi_ Y<[�Y/b b�]�b3^Ie7^ f=]�[5h<]cpup ]cf"j1|yb YAk�h�\�%�Y�b�]=�

�87E6�7 2 J A	���(/ � � J(J FHJ�� 
 C  D �  G�M 	  J(C  G]AO=

+�s"b�]�b�emgcemfnk�j(empu~"j1Y�puY�f+[�k{[ e1]�f ]�`%v5b�h<�2)A@ s=_�YA^�e1f=_�[�k�fnh<Y b Y/z%Y/emgc\c[�emf=g=� �"]cb�v�^"k�tw]r]c_�[/q
x ]�[ \�b�Y�zwY�e1g�\+[ e1f"g�k�f=^ b YA_ k�p ~=jme1f"go\=kDd�Y x Y/Y�f�s=_ Y/^ emf�~=k�_�[�~=k�~&Y�b�_�q,k�f=^ b Y/z%Y/emgc\c[�emf=g
z3k�_2h�]�f=_ e1^"Y�b�Y/^ _ s"~nY/b e1]�bA� ��s"e1f"j1k�f ���A�����+��z�b ]�[ Yu[�\=k{[ \"e1_ x Y�[�[�Y�b b YA_�s"jm[�_�s=_ emf"g v5^r�
k�tw]r]c_�[-h<]�pu~=k�b YA^2z�em[ \i�"b�Y�s=f=^}���Ih�\=k�~"emb�Y����/�c���+�:pikD| x Y�^Is"Yw[ ]�\"e7_�s=_ Yw]�`nb�Y�zwY�e1g�\+[��
e1f"goh�]�pu~=k�b YA^�z�em[ \ [ \"Y/emb s=_ Y ]�`%b�Y/_�k�pu~"j1e1f"g=�l-5Yuz�b ]�[ Y}[ \=k�[ 9 b YA_ k�pu~"jme1f"g f"Y�g+k{[ YA_�k
pik�T�]cb3kc^Id{k�f+[�k�g�Y�Y�f�T�]{|cY/^ x | x ]+]+_�[�emf=g ]{dcY�b x k�g�g�e1f"gnq+dreC%��r[�\=k{[5k�jmj [�b�k�emf=emf"g e1f=_�[�k�f=h�Y/_
k�b�Y�s=_ Y/^�[ ]i~"b�]I^Is=h<Y�YAk�h�\�h<]�fn_�[�e;[�s"Y�f+[�h<j7k�_�_�eml=Y/b/� <
K#f"em[ e7k�j%Y=)I~&Y�b�empuY�f+[�_�_ \"]{z%YA^�[�\=k{[}]�s"b�v5b�h<�2)A@Zz�em[ \ b�Y�zwY�e1g�\+[ e1f"g�~&Y�b `a]�b�p YA^�_�e1g�f"eml"�

h�k�f+[ j1| zw]�b�_�Y [�\=k�f e1f twb Y/empik�f � _2Y=)I~nY/b e1puY�f+[�_/q�_�]�zwYi[�b e1Y/^ k�b�Y/_�k�pu~"j1emf=gZd�Y�b�_ em]cf�]�`
v�b�h	�X)A@=qnz�\"e1h�\ emf=^"Y�Y/^�~nY/b�`a]cb puY/^ x Y<[ [ Y/b/� H3\"Y2[�zw]yd�Y/b�_ e1]�f=_�]�`�v�b�h	�X)A@yz�emj1j,[ \"Y/b Y�`a]�b�Y
x Y�h/k�j1jmYA^ ,yQ{U c � T c Q�^ � ^rV�-]2PO k�f=^ ,�Q{UHc � T c Q�^ ]J\�. :�)
^ x Y/jm]{z � �Iempue1j1k�b Y*)I~nY/b e1puY�f+[�_
z�em[ \iv5^"kctw]+]+_�[�^"e1^ f"]�[�h�\=k�f"gcYw[ \"Y�~&Y�b `a]�b�pik�f=h�Y%`a]cb�v5^=k�tw]r]c_�[-_ e1g�f"emlnh�k�f+[ j1|2emfuY/e;[�\"Y�b
^Ie1b YAh	[�em]cf:�EH3\"e1_�emf=^"e1h/k{[ YA_w[ \=k�[�[ \"Y/b Y�e7_�k}`as"f=^"k�p Y/f+[�k�j,^Ie 0PY�b�Y�fnh<Y x Y�[�z%Y/Y�fZv5^=k�tw]r]c_�[
k�fn^ v�b�h	�X) @ x YAh�k�sn_�Yi[�\"Yyj7k{[ [ Y�b ~&Y�b `a]�b�pu_2z%]cb�_ Yie;`5_�k�pu~"j1e1f"g�e7_2f"]�[ ^I]cf"Y�q�z�\"e1jmYy[ \"Y
`a]�b�puY�b�^I]rYA_3f"]�[A�
H3\"Y}kDd�Y�b�k�gcY�Y/b b�]�b3`a]cb5X 4 @yz�em[ \�v5b�h<�2)A@��'b�Y/_�k�pu~"j1Y�z3k�_5�"� U"�2�q=k�jmpu]+_�[�Y*)Ikch	[�jm|�[ \"Y

_�k�puY kc_�v5^=k�tw]r]c_�[/q�z�\"e7h�\�\=k�^ k�f kDdcY�b�k�g�YuY/b b�]�b}b�k�[ Yy]�`5�"� &{�+2�'-[�\"Y�kDd�Y�b�k�gcYuY�b�b ]cb



�����A� ���
	���l	�������������J�����	�e�����
����� ���� ��	��� ����S������A���� ����	� ��� �

0

1

2

3

4

5

6

7

8

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

nursery

Test error of Bagged MC4 without pruning, with prob. estimates and backfitting
Train error of Bagged MC4 without pruning, with prob. estimates and backfitting

Test error of AdaBoosted MC4
Train error of AdaBoosted MC4

0

10

20

30

40

50

60

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

led24

Test error of Bagged MC4 without pruning, with prob. estimates and backfitting
Train error of Bagged MC4 without pruning, with prob. estimates and backfitting

Test error of AdaBoosted MC4
Train error of AdaBoosted MC4

0

5

10

15

20

25

30

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

waveform-40

Test error of Bagged MC4 without pruning, with prob. estimates and backfitting
Train error of Bagged MC4 without pruning, with prob. estimates and backfitting

Test error of AdaBoosted MC4
Train error of AdaBoosted MC4

0

5

10

15

20

25

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

adult

Test error of Bagged MC4 without pruning, with prob. estimates and backfitting
Train error of Bagged MC4 without pruning, with prob. estimates and backfitting

Test error of AdaBoosted MC4
Train error of AdaBoosted MC4

�������
	������9�&lT�"�`��*T���L��K�2�$e%f'��e$�� *�� � +"� -=-/�0+L��$"�,+�$:$�2
'435������-�� 6N� ��� �]+[8N� 2/� !
��'��"$['�%D;=<?>�����-Ae-/��C?'9'�$�+
����-k8��������
+"B K9BXCD������������FilW2��Y������K�2�$)$�2�'�3 +�2���+"��$�+�$"� +1����-.+"�L�����
�����j$��,+U���"��'��"$1��$:+�2
�Y�]��I18�� �)'�%
+"���`��*�$VZf�"� K�*������0+�� $:%f'��)CD�����������]\&����� ������$�� $�F�b����L2.K�'����#+U��$)���.��!#� �L������'�%W+�2
��� ��d��0Bp+"���`��*��"����$�F�@5����$�B
� �"EY��� K��"��$"� �]+"$A����$�� $53e2
���"��A-/��C?']'�$"+A'��
+�K�� �"%('���IV$W8/��� ����+�B K
B CD������������F5��b?ceB d�>���� K��"��$"� �]+"$A+"2��:*���$"$
� '�IVIV'��j����$�� $&3e2
���"��8/��������+�B K
BXCD���������
� '��
+"KN� ��%f'��"IV$�A-/��C?']'�$"+�F1GH��!#�,%('���I ��$:���H�,h
��IVK�*��U352�� �"�
8�'�+�2i��*���'��"� +�2�IV$5K�� �"%('���I ���]�/��*�* E�3D� *�*pF�A-��
* +[��$[���j�,h
��IVK�*��:3e2
���"�_e-/��C?']'�$"+&-�� ������-�� $[���jK�����%f'���B
I������ �[� '�IVK/���"��-V+"'1�"�����
*`���e;=<?>�F_@5'�+��A+"2/�0+W+"2��&K�'����]+W� '����"� $�K�'���-������)+�'U+��"�`��*7'����e%f'���e-/��C?'9'�$�+W��$
+"2��1K�� �"%('���I������ �&'�%^+�2��U;=<?>R��*���'���� +"2�I ��*�'�����F&CD���������
�R�"����$&���"�:��$��/��*�* EY3D'���$"�&%f'��5+�2��
�/��$�+AK�'����#+
8�� �4���
$��U+"2��)+���������������$��,+"$&�����)8/��$�� -='��j�,6N���,+"� !#� * E=$�I���*�*�� �W$L��IVK�*�� $4F��/'����
	�	^������K�2�$�PN+"2��U���"��'��53W��$
M � ��'R'��e!#� �"Ej� *�'�$"�)+"'YM � ��'R�0%a+�� �A+"���`��*���!#��P ��* +�2
'�����2='���* E %('��A2#E
K�'�+"2]E9��'���- P I1��$"2���']'�I P�����-=$"29�
+�+"*��
-���-R+�2��[+"�L�����
������$��,+5� ���"'��W%('��W�1$"������*��&� *`��$�$�� �����W�"�4����2�M � ��'�P/������$"�����1+"2��:8N']'�$"+"������K
��']��� $"$5+"'V��8�'��"+�F

������C�8��x���(3x��/��*_��,-97.`%f*Q0�@4B���" ���e$DH	@Z,J9�2),-O^��032`%/;Jv *_�7��@/��%/.�0�2 dc�3%/.i" mQ.)�t,-�f[c���/%�0�27%
��d^@Z���/5=0=%�,-�72�@Q03�����

B�"��C�8��x��e(�x ����@�03�f[);J�a,<@	@/�)[^���/,J���Q%����C�8��x��e(�x ����*V��,J9�.`%?"
� "]mQ.)�Qd),J07@�032��g5=03��,J0�2����Q���?�����f[c�7@/,u%�,-�72T@/.)�=*C@�%/.^0=%��C�8��x���(3x��/�?@/0��T[�;-�_,J@\dc��%/%/����%/.�0�2

�C�8��x��e(�x ����*V��,J9�.`%�dc����0���@/�C�3��%�.)�K.�,-97.)���_560��/,<032^���C�����C�8��x��e(�x ����*V��,J9�.`%?"��a�)07hV�`�`@�%�� @
d),J07@R*Q0�@���"uY�$DH��C�8��x���(3x��/�?@/0��f[);-��� @gd),<0�@R*Q0�@��)" ��$DHQ0�2����C�8��x���(3x��/��*_��,-97.7%�� @gd),<0�@
*V07@��)" #�$D"\mQ.��:5=0��/,<032�����@V03���K*	.������a%�.)�I��,ub�������2^����@Qdc��%�*V����2p0�;-97����,u%�.)�R@_@/.)�=*V�����
�a�)07h_�e�`@�%�� @V5=03��,J0�2����:*Q0�@V(�"JB=$DH��C�8��x���(3x��/�?@/0��f[);-��� @
5=03��,J0�2����:*V07@V(�" �e$DH�032����C�8��x
�e(�x ����*V��,J9�.`%�� @_5=03��,J0�2����:*V07@Q(�" #e$D"

 )" l
���f[�03�����T%��ghQ03979�,J2)9�H�*_�:��032D@/���a%/.�03%
%�.)�K5=0��/,<032����	,J@_.),J9�.)�������7� �K�)0�hV�e�7@Z%_032^�
d^��%/.R5�����@/,J��2�@\���!�a����x"��(^H3d)��%�%�.)�ad�,J07@�,J@�;-�=*V���a��%/.)�ad),J07@\�����VhQ039�97,-2�9K5=03��,<032`%�@�*Q0�@
d^��%�*_����2�)"uY�$ 0�2���)" �e$g��"



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

7.5

8

8.5

9

9.5

10

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

nursery

Test error of Boosted naive-bayes
Train error of Boosted naive-bayes

9

10

11

12

13

14

15

16

17

18

19

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

satimage

Test error of Boosted naive-bayes
Train error of Boosted naive-bayes

0

1

2

3

4

5

6

7

8

9

10

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

DNA-nominal

Test error of Boosted naive-bayes
Train error of Boosted naive-bayes

� Ò���Ì�Ï$Î¼õ ò ô Fv���K��+©���:��
���9 BC<�� 9:� +
� �D>:� 3�3���>���9�� >�9¬9���<�.J�
	��¼3�� *_����� 	A>ù8�� �Å���P�
<��:9ù<�BÕH2��� �"�#!T;/� ì"��9G��	�3
023���;=<P<�9$>�?qF1���,������
���919:��<�.´>����,>:� 9$>19:�D>©��	�3ù>������
	��
	��ö9��D>1�����:<���91��9=>:���	A-�4ö8_� �/<�B�>��:�K��+
9/�
	���������9:� 9�?
�=���:� 
�<��
	A>ö�
9Õ��	Û���"���:����� <�B/>:����� �5�:-�	�9��N�������¼<�B1.J���
�����
9Õ8���9:� 3¼<�	¼!��G>:���K��+
9�������
�+
�
����>�� 9�?GH©-��:9:� �$ì
�:��
���� 9:� 	A>�9,>����*� +K��9:9��
����+v>���� <��:�D>��
����+q9:� � 	Å���:�
< .J��� �:�Õ>:���ö>:� 9�>,9:�D>� �:��<��2>:�:����íA9,>:���ö>:�:���
	��
	�� 9:�D>I� �:��<��
8�� ����-�9:�H2��� �"�#!T;/� ì"��9G�
9ù�¼9:�
4�
�+
�G� +K��9:9:� ����� �2>����
9ù����9���.1��9ùBC���
�:+ ìÛ�����:��?����>��
4 �������
9¬��	¸�#0���4�
�+
�
.J��� �:�>����Õ>������
	��
	��*9:�D>2�����:<��J��	�3E>�� 9�>©9:�D>2� ���:<��:9J3�� � �:����9:�ö��	�3���9$ì�4�
P>:<�>���?@�,H©0µ�:��
�����9�� 	A>�9�X45<�9$>
�
	">:� �:� 9$>:�
	��G�#0���4�
�+
����.©�������X>����X>������
	��
	��ù9:�D>I� �:��<��,./� 	A>I3�<�.J	>�<�? � �:<¬��9,>:���X>:����<��$ì�
��:� 3��
�D>�9���8�-�>
>����>:� 9�>J9�� >J� �:��<�� ÒÇÓ�Ñ�Ï�Î:Ö"Ý�Î�Ù ?=HJ<�>:�>��Å��>©>������ù��0P�
9©�:��	���� 9@������ì"?

@=� t%]�[ \�dcY�b�_�e1]�fn_�]�`�v5b�h<�2)A@ye1f=h�b YAk�_ Y/^�[�\"Y}kDdcY�b�k�g�Y�[�b Y/Y}_ e1%/Y2`a]cbe �4�4�^"k{[�k�_ Y<[�_5Y*)Ih�Y�~I[
zwkDdcY<`a]�b�p �X@�5"�

/I� H3\"Y Y/b b�]�b b�k{[ YA_}`a]�biv�b�h	�X)A@�� b YA_ k�p ~=jmYyzwY�b�Y�\=emgc\"Y�b [ \nk�f�X 4 @ ]cfP-5|r~n]�[ \r|rb ]ce1^ q
�re1h;3+� Y�sI[�\r|+b�]�e7^ q j�D 6�� ��@nqwk�f=^�k�^Is"jm[/�$H3\"YA_�Y�k�b Y�[�\"Y�Y*)Ikch	[�^"k�[�kc_�Y�[�_u`a]cbyz�\"e7h�\
v5^"kct%]r]+_�[�^"e1^Zzw]�b�_ Y�[ \=k�f X 4 @=��v5_�z�e;[�\ v5^"kctw]+]+_�[Aq"[�\"e1_�e7_5j1e13cY�j1|�[�] x Y}^Is=Y2[ ]
f"]�e7_�Yc�

X 4 @&���D� �#^Ie1_�h�`Wk�emj1Y/^�[�]5gcY<[,j1Y/_�_ [�\=k�fg/S5+2 Y�b�b�]�b�_ ]�f�[�zw]�l=j1Y/_/��j�D 6�� ��@�k�f=^�j1Y<[ [ Y�bA�,�=]�b
[ \=]c_ Y3[�z%]2h/k�_ Y/_/q�zwY�s=_�YA^us"f x ]r]+_�[�Y/^ d�Y/b�_ em]cf=_�e1fu[ \"Y�kDd�Y�b�k�gcY/_@`a]�b�_�kS3cY�]�`:h<]cpu~=k�b�e1_ ]�f@�
H3\"YykDdcY�b�k�g�Y}Y�b�b ]cb�`a]�b2v�b�h	�X)A@�� b YA_ k�pu~"jmY z3k�_O��@n� � 2 k�f=^ `a]cb�v�b�h	�X)A@�� b Y/z%Y/emgc\c[�e;[2z3k�_
��@n� U 2��LH3\"e7_�h�]�pu~=k�b YA_�d�Y�b�|2`WkDdc]�b�k x j1|2z�em[ \�v�^"k�tw]r]c_�[/qcz�\"e7h�\i\=k�^ik�fiY�b�b ]cb-]�`���&I�m�'2y�
H3\"Y x e7k�_-k�f=^ d{k�b�e1k�f=h<Y�^IYAh<]�pu~&]c_ e;[�em]cf _ \"]{z�_([�\=k{[-[�\"Y�^Ie10&Y/b Y/f=h<Y�_�[ Y/pu_-`ab ]cp [ \"Y x e1kc_��
H3\"Yiv�b�h	�X)A@ b�s"f=_�\nkDd�Yuk x e1kc_�]�`���&r� @ 2 k�f=^ ��&r� &�2 `a]cb�b�Y/_�k�pu~"j1e1f"gok�f=^ b Y/z%Y/emgc\c[�emf=g
b�Y/_ ~nYAh	[ e1d�Y/jm|�'�v�^"k�tw]r]c_�[�\=k�_-k x e7k�_�]�`(�/�=� �+2y�,v5^"kct%]r]+_�[4k�j7_ ]5\=kc_([ \"Y3\"e1g�\"YA_�[-d{k�b�e7k�f=h�Y
�X&I� � 2 �	q(z�\"emj1Y�v5b�h<�2)A@�� b�Y/_�k�pu~"j1Y}\=kc_2k�d{k�b�e1k�f=h<Yu]�` &I� �+2 k�fn^ v�b�h	�X) @��'b�Y�zwY�e1g�\+[�\=k�_2k
d{k�b�e1k�f=h<Y�]�` &r�1�2��

�=]�b F5k�e1d�Y�� t3kD|cY/_/qI[ \"Y kDd�Y/b�k�g�Y k x _ ]�j1sI[�Y2Y�b�b ]cb�`a]�b�v�b�h	�X)A@�� b YA_ k�pu~"jmY�z3k�_��J�I�1�2 k�fn^
[ \=Y}kDd�Y/b�k�g�Y�k x _ ]�j1sI[�Y Y�b�b ]cb�`a]�b5v5b�h<�2)A@��'b�Y�zwY�e1g�\+[�zwkc_ �J�"� M 2�'nv5^=k�tw]r]c_�[�\=k�^Zk�fZY�b�b ]cb
]�`}�J�I� M+2 k�f=^NF�k�e1d�Y<�#t3kD|�YA_ \=k�^�k�f�Y�b�b ]cb�]�`}�IM"� �+2���v�_�`a]cb X 4 @n���D� �#^Ie7_ h�q-[ \"Y x e7k�_
`a]�b}v�b�h	�X) @��'b�Y/_�k�pu~"j1Yue1_2[ \"Y�jm]{zwY/_�[/�lU=� �+2�q@`a]cjmj1]{z%YA^�z�e;[�\�z�e;[�\�v�b�h	�X)A@�� b Y/z%Y/emgc\c[ k�fn^
v5^=k�tw]r]c_�[/q@z�\=e1h�\ x ]�[ \ \nkDd�Yik�f�Y�b�b ]cb ]�` U"� &�2����=]�b d{k�b�e1k�f=h<Ycq�F�k�e1d�Y<�#t3kD|�YA_5em[�_ Y�jm`�e1_
[ \=Y5h<j1Y/k�b-z�emf"f=Y�b4z�em[ \��"� U 2yq�`a]�j1jm]{zwY/^ x | v�^"k�tw]r]c_�[-z�e;[�\:M"� /�2�q�[�\"Y�fyv5b�h<�2)A@��'b�Y�zwY�e1g�\+[
z�em[ \:M"� �+2�q�k�f=^uv�b�h	�X)A@�� b YA_ k�p ~=jmYwz�e;[�\ M"� U+2��(v�_-z�em[ \yX 4 @&���A�#� ^"e1_�h�q�v5b�h<�2)A@��'b�Y/_�k�pu~"j1Y
_ jme1g�\+[ j1|y]csI[ ~&Y�b `a]�b�puY/^ov5^"kct%]r]+_�[A�
H,] _ s"pupuk�b eC%�Ycq,v5b�h<�2)A@�� b�Y/_�k�pu~"j1Y}z3k�_ _ s"~&Y�b�em]cb [ ]�v5b�h<�2)A@�� b�Y�zwY�e1g�\+[/q:k�f=^ k�j7_�]�]csI[��

~&Y�b `a]�b�p YA^ v�^"k�tw]r]c_�[}`a]cbu]�f"YojmY/d�Y/j�^IY/h�e1_ em]cf�[�b Y/Y/_uk�f=^ F5k�emdcY<�#twkD|cY/_/��tw]�[ \ v�b�h	�X)A@
k�j1g�]cb em[ \=pu_�emf=h�b YAk�_ Y/^ [ \=Y�d{k�b�e1k�f=h<Y�`a]cbWF�k�e1d�Y<�#t3kD|�YA_�q x s"[�^IYAh<b�Y/k�_ Y/^ [�\"Y�]{dcY�b�k�j1j Y�b�b ]cb
^Is"Y�[�]i_�[�b ]cf"g x e1kc_3b YA^Is=h<[ e1]�f=_/�



�����A� ���
	���l	�������������J�����	�e�����
����� ���� ��	��� ����S������A���� ����	� ��� �

14.5

15

15.5

16

16.5

17

17.5

18

18.5

19

19.5

20

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

adult

Test error of Boosted MC4(1)-disc
Train error of Boosted MC4(1)-disc

0

1

2

3

4

5

6

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

shuttle

Test error of Boosted MC4(1)-disc
Train error of Boosted MC4(1)-disc

28.95

29

29.05

29.1

29.15

29.2

29.25

0 5 10 15 20 25

E
rr

or
 (

%
)

Number of trials

nursery

Test error of Boosted MC4(1)-disc
Train error of Boosted MC4(1)-disc

� Ò���Ì�Ï$Î¼õ"ãAô Fv�:�K��+J������
���95BÇ<��59:� +
� �D>:� 3�3Å��>:��9:�D>�9G9���<�.J�
	��¼3�� *_����� 	A> 8�� �Å���P�
<��:9ù<�BÕ�2�=��#���&7!Á3��
9�����	�3
023���;=<P<�9$>�?qF1���,������
���919:��<�.´>����,>:� 9$>19:�D>©��	�3ù>������
	��
	��ö9��D>1�����:<���91��9=>:���	A-�4ö8_� �/<�B�>��:�K��+
9/�
	���������9:� 9�?
�=���:� 
�<��
	"> �
95��	´���"� �������E<�B,>��������¬�:-�	�9��/������� <�B,.J���
��� �
9*8Å��9:� 3 <�	´!���>:���K��+
9�������
�+
�
����>�� 9�? 023�-�+ >
�:��
���� 9:� 	A>�9©�ö	��
� �,��-�	ù.J��� ���,>:���,>������
	��
	��X9�� >J��	�3G>���9$>J9:�D>J�����:<��=>�������í �������G<�>:��� �©��	�3¬8�<�>��¬�
4�
���< �"�
#�>:���3��	Å��+7� �:��<������>��*�
9<�	��5<�B=>����58�� 9�>I./�*�����"�59:� � 	�&�?5P�A-�>$>:+
�5����
��:� 9:� 	">:9Õ9:<�45�ö��������>��
�X8�� �Å���P�
<���?
H©-��:9:� �$ì,�:��
���� 9:� 	A>�9@BC���
+
-��:�v>�<©�:�Å��	����/��	"ìP>����
	���?N0JBÇ>�� �v�=BC�D.>:���K��+
9�� >����q>������
	��
	��©9�� >@� �:�:<��@�
9���8�<�-�>v�"%��
��	�3ù	�<�>����
	��X����
D
���	�9©8�� ����-�9:�,>����2./� �
���">:91������	������"� ��ì5+
� >$>:+
� ���
	 BC���D>�����>/>��:�K��+N������������� %�%�%�%�%�%�%�%���?
H©<�>��,>��Å��>©>���� �ù��0��
91�:��	���� 9@������ì"?

�87 /]7 �\FHG�A 4 N DOC�F G�D � FHJ0
 F F D 6 C:G 1
H3\"Yyv�^"k�tw]r]c_�[2k�f=^�v�b�h	�X)A@Zk�j1g�]�b�em[ \"pi_�\=kDdcY ^Ie10PY�b�Y�f+[ x Y�\=kDdre1]�b�[ \=k�f twk�g�gcemf"gnq@k�fn^
[ \=Y�| k�j1_ ]u^Ie 0PY�b�[ \"Y/pu_ Y�j1d�YA_��E-5Y�b�Y2k�b�Y5[�\"Y empu~&]�b [�k�fc[�] x _�Y/b d{k�[ e1]�f=_/�

��� +�f kDd�Y/b�k�g�Y�q�v5^=k�tw]r]c_�[ k�fn^�v�b�h	�X)A@�� b YA_ k�p ~=jmYyk�b Y x Y<[ [ Y/b}[�\=k�f t3k�g�gcemf=gZ`a]�b ]�s"b
^"k{[�k�_ Y<[�_/�EH3\"e7_�h<]�f"l=b pi_3~"b�Y�dre1]�s=_�h�]�pu~=k�b e7_�]cf=_��Wtwb Y/empik�f �A�����  {qn��s"e1f"j7k�f��/�c���c�<�

�I� v5^"kct%]r]+_�[�k�f=^ov�b�h	�X)A@=qr\"]{zwY�dcY�bAq+k�b Y G]F�6 s"f"em`a]�b�pujm| x Y�[�[ Y/b�[ \nk�f�twk�g�gcemf"gn��H3\"Y/b Y
z%Y/b Y2_ Y�dcY�b�k�j h�kc_�YA_�z�\"Y�b�Y�[ \=Y2~nY/b�`a]cb pik�f=h<Y ]�`,[�\"Y x ]r]c_�[ e1f"gyk�j1g�]cb em[ \"pi_�^IY/g�b�k�^IYA^
h<]�pu~=k�b YA^�[ ]�[�\"Y�]cb e1g�e1f=k�j=�af"]cfI� d�]�[�Y/^=�:k�j1g�]�b�em[ \"pi_/�@�"]cb,X 4 @5k�f=^ v5^=k�tw]r]c_�[/qA[ \"YA_�Y
9�`Wk�e1j1s"b YA_><�h�]�b�b Y/j1k�[ Y z%Y/jmj4z�em[ \�[�\"Y�kDdcY�b�k�g�Y ^IY/h�e1_ e1]�fI�'[ b�Y�Yigcb ]{z3[�\�_ e1%/Yib Y/j1k�[ e1d�Y [ ]
[ \"Y�]cb e1g�e1f=k�j+[�b Y/Y/_/�LH3\"Y�v5b�h<�2)A@�d{k�b�e1k�f+[�_�k�j1pu]c_�[-k�jmz3kD|I_(emf=h�b YAk�_ Y/^�[ \"Y�kDdcY�b�k�gcY4[ b�Y�Y
_�eC%�Yc�

M"� v5^"kct%]r]+_�[�^I]rYA_�f"]�[}^IYAk�j�zwY�j1j�z�em[ \ f"]�e7_�Y �>[ \=e1_}zwkc_�k�j1_ ]ZpuY�f+[ e1]�f"YA^�emf���s"emf=j1k�f
���/�c���+���	�

@=� v5^"kct%]r]+_�[�k�f=^ v�b�h	�X) @�b YA^Is=h�Y/^ x ]�[�\ x e1kc_ k�f=^ d{k�b�e7k�f=h�Y�`a]�bo[�\"Y ^IY/h�e1_ em]cf [ b�Y�Y
p Y�[ \"]I^"_/� -5]{z%Y/d�Y/b/q x ]�[ \ k�j1g�]�b�em[ \"pi_ye1f=h�b YAk�_ Y/^�[ \"Y�d{k�b�e1k�f=h<Y�`a]cb�F�k�e1d�Y�� t3kD|�YA_
� x sI[5_�[ e1j1j:b YA^Is=h�Y/^�[ \"Y ]{dcY�b�k�j1j&Y/b b�]�b	�	�

/I� �"]�b�X 4 @n���D� �#^Ie7_ h�q"t%b�Y�e1pik�f � _g9 kc^�\"]IhI< k�jmgc]�b�e;[�\"p zw]�bV3I_ x Y<[ [ Y/b�[ \=k�fov�^"k�tw]r]c_�[/�
�"� v�b�h	�X) @ k�f=^�v5^"kct%]r]+_�[ x Y�\=kDdcY�^Ie 0PY�b�Y�f+[�jm|�z�\"Y�f _�k�pu~"j1emf=g�e7_yk�~"~"j1emYA^ � v5b�h<�2)A@��

b YA_ k�p ~=jmYu]�s"[ ~&Y�b `a]�b�p YA^ v5b�h<�2)A@��'b�Y�zwY�e1g�\+[/q x sI[ `a]�b�v�^"k�tw]r]c_�[�[ \"Yib�Y/_ s"jm[2zwkc_�[ \"Y
_ k�p Yc��H3\"Yw`Wkch	[-[ \nk{[4v�b�h	�X)A@�zw]�bV3I_,kc_�z%Y/jmj"kc_(v�^"k�tw]r]c_�[�b Y/emfI`a]cb�h�Y/_,[ \=Yw\r|r~&]�[ \=Y/_ e1_
x |�twb Y/empik�f ���/�c���  ���[ \nk{[�[�\"Y�pik�emf x Y�f"Y�l"[}]�`5v5^"kctw]+]+_�[�h/k�f x Y k�[�[ b�e x sI[ YA^�[ ]
[ \"Y2kc^"k�~I[�emdcY�b Y/z%Y/emgc\c[�emf=g=�

&r� H3\"Y x ]r]c_�[ e1f"g [ \=Y�]�b�| g�s=k�b�k�fc[�Y�YA_�[ \=k�[�[�\"Y�[�b�k�emf"e1f"g�_ Y<[wY�b�b ]cb4z�e1jmj&g�]�[�]l%�Y/b ]n�LH3\=e1_
_ h�Y�f=k�b e1]�\=k�~"~nY/f=_}z�e;[�\ X 4 @ x sI[uf"]�[uz�em[ \ F�k�e1d�Y�� t3kD|�YA_2k�fn^�X 4 @n���A�#� ^Ie7_�h �W_ Y�Y
�,e1g�s=b Y��J� k�f=^ �IMc�<�RK#f�_�]cp Y�h�kc_�YA_�zwYo\=kDd�Y ] x _ Y�b�d�YA^ Y�b�b ]cb�_ � =%J ��h<j1]c_ Yy[�] 5"� /
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k{`>[ Y/b%_ Y�dcY�b�k�jI[�b e7k�j7_5�WY�� g=�1q�[�\"Y5frs"b�_�Y/b | ^"k{[�k�_ Y<[wz�e;[�\�X 4 @n���A�#� ^Ie7_�h�^IY/_�h<b�e x YA^ik x ]{d�Y�q
6WF�v2q{k�f=^ _�k{[�empik�g�YA�<��H3\"e7_@e7_:Y*)I~nYAh	[ YA^ x Y/h�k�s=_ Y x ]r]+_�[�emf"g�h<]cf=h<Y/fc[�b�k�[ YA_P[ \"Y%z%Y/emgc\+[
]�f \=k�b�^r�'[ ]�� h�j1kc_ _ em`a|Zemf=_�[�k�f=h<YA_�q�pikS3re1f"g�[ \=Y�~"b�] x j1Y�p \=k�b�^IY/b/��K#f [ \=]c_ Yyh�k�_ Y/_ [ \"Y
b Y('cs=emb�Y�puY�f+[3[ \nk{[�[ \=Y Y�b�b ]cb x Y x ]�s"f=^"Y/^�kDzwkD|u`ab�]�p.5"� /�e7_�s"fn_ k�[ e7_�l=YA^ �EK#f�]�[�\"Y�b�_�q
[ \"Y�empu~"b�]{d�Y/p Y/f+[%e7_%_ ]2puemf=e1_�h<s"j1Y�[ \=k�[%pik�fr|upu]�b�Y x ]r]+_�[�emf"g�[ b�e1k�j1_wk�b�Y5k�~"~=k�b�Y�f+[�jm|
f"Y�YA^IY/^�� x |y]cb�^"Y�b�_%]�`(pik�g�f"em[ s=^"YA�	�

U"� 	�f"j1e13cY twk�g�gcemf"gnqcz�\=Y�b�Y�[�\"Y�b�Y�zwkc_3k _ e1g�f"emlnh�k�f+[3^Ie10PY�b�Y�f=h�Y x Y<[�zwY�Y/fo[ \"Y h<]cp x e1f"YA^
^IY/h�e1_ em]cfo[ b�Y�Y�h�j1kc_ _ e;lnY�b�pikS3re1f"gy~"b�] x k x e1jme7_�[�e1h�]cb�f"]cfI�'~=b ] x k x e1j1e1_�[ e7h�~"b YA^Ie7h	[ e1]�fn_3`a]�b
h�k�j7h<s=j1k�[ e1f"g [ \=Y puY/k�fI� _�'+s=k�b�Y/^�Y/b b�]�b �6X �ADw�	q v5^"kctw]+]+_�[ zwkc_�f"]�[�_ emgcf"e;l&h�k�f+[�jm|
^Ie 0PY�b�Y�f+[���j1Y/_�_3[ \nk�f�5"�1�2���v�^"k�tw]r]c_�[�e1_�]�~I[�empueC%�e1f"gyh<j7k�_�_�emlnh/k{[ e1]�foY�b�b�]�b�k�f=^�pikD|
x Y�[�]+] x e7k�_ Y/^ok�_�k ~"b�] x k x e1jmem[�|yYA_�[�empik{[�]�bA�

7 em[ \�t3k�g�gcemf=g=q�z%Y�`a]�s"fn^ [ \nk{[i^Ie1_�k x jme1f"g�~"b�s"f"e1f"g�_�]cpuY<[ e1puY/_}b YA^Is=h�Y/^�[�\"Y Y/b b�]�b�_/�
7 em[ \ x ]+]+_�[�emf=gZe;[�e1f=h�b YAk�_ Y/^ [ \"Y/po� 	5_ e1f"gZ~"b�] x k x emj1e7_�[�e1huYA_�[�empik{[�Y/_ e1f�[ \"Yyl=f=k�jwh<]cp}�
x e1f=k{[�em]cf z3k�_�k�j7_ ] _ jme1g�\+[ j1|Zzw]�b�_�Y�[ \=k�f s=_ emf=g�[�\"Yih<j7k�_�_�emlnh�k�[ e1]�f=_5[ \=Y�pi_�Y/jmdcY/_/�lH3\"e7_�e1_
~"b�] x k x j1|o^Is=Y2[ ] [ \=Y2`Wk�h<[5[�\=k{[ k�j1j@[�\"Y�b�Y�zwY�e1g�\+[�emf"gy[ \=k�[�e7_�^I]cf"Y�e7_ x k�_ Y/^Z]cf h<j7k�_�_ e;l"�
h�k�[ e1]�f�Y/b b�]�b�_/���(emfnk�j1jm|cq&zwYu^Ie1^�[ b�|o[ ]ob Y/z%Y/emgc\c[�emf=_�[�k�f=h<YA_ x k�_ Y/^Z]cf�[ \=Y}~"b�] x k x e1jme7_�[ e7h
~"b�Y/^Ie7h	[�em]cf=_�]�`w[ \=Yyh<j7k�_�_�eml=Y�b�_�k�_�puY�f+[�em]cf"Y/^�e1f��=b Y/s"f=^�� �"h�\=k�~"e1b�Y����/�c��/��<q x sI[2[�\=k{[
^Ie7^of"]�[�zw]�bV3iz%Y/jmj Y/e;[�\"Y�bA�

�@K��@T,O/T,Q�^ � RnQ��

+�s"b�_�[ s=^"| \"e1g�\"j1emgc\+[ Y/^�_ ]�puY�~"b ] x j1Y�pi_�emf�d�]�[ e1f"g k�j1g�]cb em[ \"pi_os=_ emf=g Y/b b�]�boY/_�[ e1pik{�
[ e1]�f@qn[�\"Y x e1kc_�k�f=^Zd{k�b�e1k�f=h<Y2^"Y/h<]cpu~n]+_�em[ e1]�f:q kDdcY�b�k�g�Y�[�b Y/Y�_�eC%�YA_�q k�f=^�g�b�k�~"\n_5_ \"]{z�emf=g
~"b�]�gcb YA_ _5]{d�Y�b5[ b�e1k�j1_/�G7 \"e1jmY zwY}pik�^"Y _ Y�dcY�b�k�j@f=Y�z ] x _�Y/b d{k�[ e1]�f=_5[ \=k�[�h�j1k�b em`a|o[ \"Y x Y<�
\=kDdre1]�b�]�`�[ \"Y�k�j1g�]cb em[ \=pu_/q,[ \"Y/b Y�k�b�Y�_�[ e1jmj�_ ]�puYye7_ _ s"Y/_�[ \nk{[ub Y('cs=emb�Yye1f+dcY/_�[ e1gck�[ e1]�f e1f
`asI[�s"b Y b�Y/_ Y/k�b�h�\@�
��� H3\"Y�pik�e1f ~"b�] x j1Y�p z�em[ \ x ]r]c_�[ e1f"g�_ Y�Y/pi_ [ ] x Y%b ] x s=_�[ f"YA_ _:[ ]�f=]�e7_�Yc��7�Y%k{[ [ Y/p ~"[ Y/^

[ ]�^"b ]c~ emf=_�[�k�f=h<YA_@z�em[ \�d�Y�b�|�\"emgc\2zwY�e1g�\+[ x sI[([ \=Y�Y=)I~&Y�b�empuY/fc[�_,^"e1^ f=]�[-_�\"]{z�[�\"e1_@[ ]
x Y k _�s=h/h<YA_ _�`as"j k�~"~=b ]+k�h�\:�-�r\"]cs"j1^o_ puk�jmj1Y�b3_�k�pu~"j1Y�_ eC%�Y/_ x Y�s=_�YA^i[�]}`a]cb�h�Y5[�\"Y�]cb e1Y/_
[ ] x Yi_ empu~"j1Yue;`%[ b�Y�Yi_�eC%�YA_�g�b�]{z k�_�[ b�e1k�j1_�~"b�]�gcb YA_ _���v�b�Y [ \"Y/b Y puY<[�\"]I^"_�[ ]�pikS3cY
x ]r]c_�[ e1f"gik�j1g�]cb em[ \=pu_wpu]�b�Y�b ] x s=_�[�z�\"Y�fo[ \=Y2^"k{[�k�_ Y<[�e1_3f=]�e7_�|��

�I� K [�e1_2s"f=h<j1Y/k�b2\"]{z [ \"Yy[ b�Y�Yy_ e1%/Yie1_2kS0&YAh	[�Y/^�e1f�[ \"Y�^"e 0PY�b�Y�f+[2d{k�b�e1k�f+[�_/� v5^=k�tw]r]c_�[
_�Y/Y�puY/^ [ ] \=kDd�Yik�f�e1f+[ Y�b�Y/_�[ e1f"g�h�]�b�b Y/j1k�[ e1]�f x Y�[�z%Y/Y�f�[ \"Y h�\=k�f"gcYiemf kDdcY�b�k�g�Y}[ b�Y�Y
_�eC%�Y3k�f=^}Y�b�b�]�b@b�Y/^"s=h	[�em]cf:q x sI[4v5b�h<�2)A@�� b�Y/_�k�pu~"j1Y�^Ie7^�f"]�[(\nkDd�Y3k�_ empue1j1k�b-h<]�b�b�Y�j7k{[ e1]�f@�
�"s"b [ \"Y/b�b YA_�YAk�b�h�\ _ \"]�s=j1^�[ b�|i[ ]iY*)I~"j1k�emf [ \=Y b Y/j1k�[ e1]�f=_/�

M"� t%]r]+_�[�emf"g _�[�]�~=_}e;`�]�f"Y ]�`�[ \=Y h<j7k�_�_ e;l=Y/b�_}k�h�\"e1Y�dcY/_l%�Y�b�]Z[�b�k�emf"e1f"g�_�Y�[}Y�b�b�]�bA�kH3\=k{[
h<j7k�_�_�eml=Y�b gcY<[�_�emfIlnf"e;[�Yyd�]�[ e1f"g�~n]{zwY�b2k�f=^�e1_2Y=0PY/h	[�emdcY�j1|Z[ \=Y�_�e1f"gcjmYih<j7k�_�_ e;l=Y/b/�yv5b Y
[ \"Y/b Y x Y<[�[�Y�b�puY�[ \"]I^"_3`a]cb�\=k�fn^Ijme1f"g [ \=e1_�Y*)r[ b�Y�puY2_�em[ snk{[ e1]�f��

@=� K#f�[ \"Y h/k�_ Y�]�`�[ \"Y _�\rsI[ [ j1Y ^"k{[�k�_ Y<[Aq3k _ e1f"g�j1Y�^IY/h�e1_ e1]�f [ b�Y�YZz3k�_ x s"emjm[y[�\=k{[�z3k�_
_�e1g�f"emlnh/k�f+[ j1| x Y�[�[�Y�b-[�\=k�f [ \=Y�]�b�emgcemf=k�jIX 4 @�[ b�Y�Y�� H3\"Y�^IYAh<e7_�e1]�f}[ b�Y�Y3\=kc^l%/Y�b�]�Y�b�b ]cb
]�fo[ \"Y2[ b�k�e1f"emf=gu_ Y<[�k�f=^ [ \rs=_ x YAh�k�puY [�\"Y ]�f=jm| d�]�[�Y�bA��v�b�Y [�\"Y�b�Y pu]�b�Y�_ em[ s=k�[ e1]�f=_
z�\"Y�f�[ \"e7_@e7_,[ b�s"Y�q{e'� Y��1q{z�\"Y�b�Y�]cf"Y�]�`"[ \"Y3h<j7k�_�_ e;l=Y/b�_:[ \=k�[(z3k�_@jmYAk�b�f"Y/^ `ab ]cp k�_ k�pu~"jmY
z�e;[�\�ku_>3�Y/z%YA^ ^Ie7_�[ b�e x s"[ e1]�fo~nY/b�`a]cb pi_3zwY�j1j x |ye;[�_�Y/j;`�]�f [ \=Y s"f=_>3�Y�zwY/^�[ YA_�[5_ Y<[��
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/I� t%]r]+_�[�emf"g�k�f=^�t3k�g�gcemf=g x ]�[ \ h<b�Y/k�[ YZdcY�b�|�h<]cpu~"jmY*) h�j1kc_ _ e;lnY�b�_�qw|�Y�[y[ \"Y/| ^"]�f"]�[

_�Y/Y�p [�]$9�]{d�Y/b�l=[V<Z[�\"Y�^"k�[�k"� 6�]�pue1f"g�]+_o���/�c��&�� h�j1k�empi_ [ \nk{[u[ \"YZp}s"jm[ e1~"jmY�[�b Y/Y/_
^I]yf"]�[�_�e1pu~"j1| e1pu~"jmY/puY�f+[�kyt3kD|cY/_ e1k�fok�~"~"b�]ck�h�\@q x sI[�kch	[�s=k�j1jm|�_ \"e;`>[�[ \"Y�jmYAk�b�f"Y�b � _
x e1kc_��Wpik�h�\"e1f"Y5j1Y/k�b f=emf"g x e1kc_�qrf"]�[w_�[�k�[ e7_�[�e1h/k�j x e1kc_��%kDz3kD|2`ab�]�p [ \"Y�h<]cpup ]cf"j1| sn_�YA^
_�e1pu~"jme7h<em[�| x e1kc_�� 4 k�f [ \=e1_ x e1kc_ x Y pik�^"Y p ]cb Y�Y=)I~"j1e7h<em[��

�"� 7 Yw`a]�s=f=^}[ \=k�[-t3k�g�g�e1f"g�z%]cb>3I_,z%Y/jmjIz�em[ \=]�sI[-~"b�s"f"e1f"g=���4b�s"f"e1f"g�emfi^IYAh<e7_�e1]�f�[ b�Y�YA_�e1_
k2puY<[�\"]I^y`a]cbwb�Y/^"s=h<e1f"g2[�\"Y�dDk�b e7k�fnh<Y x |ie1f+[ b�]r^"s=h<e1f"g x e1kc_��4�re1f=h<Y�t3k�gcg�e1f"g�b�Y/^Isnh<Y/_
[ \"Y�d{k�b�e1k�f=h<YcqI^Ie1_�k x jme1f"gu~"b�s"f"e1f"guemf=^"emb�Y/h<[ j1|yb YA^Is=h�Y/_%[ \"Y x e1kc_��E-�]{z�^I]rY/_%[ \=Y Y�b�b ]cb
b�k�[ Y5h�\=k�f"g�Y�k�_%~"b s=f"emf=g�e7_�e1f=h<b�Y/kc_�YA^ ���r~&Y/h<emlnh/k�j1jm|cqrk�b Y�[ \"Y/b Y�h�k�_ Y/_�z�\"Y�b�Y5~=b s"f=emf"g
_�\"]cs"j7^ _�[ e1jmj@\=k�~"~&Y�f�z�em[ \"e1fZt3k�g�gcemf=g �

&r� 7 ]cjm~&Y�b [2���/�c���c��^Ie7_�h<s=_�_�YA_3_�[�k�h;3remf=g kc_�k}gcY�f"Y/b e7h�p Y�[ \"]I^�`a]�b�puY<[�k{� jmYAk�b�f"e1f"g=��t3k�g��
g�e1f"g k�f=^�v�b�h	�X)A@ s=_ Yos"f"em`a]�b�p zwY�e1g�\+[�emf"gnq4k�f=^�v5^"kctw]+]+_�[ s=_ Y/_ k�pu]�b�Y h�]�pu~"j1Y=)
z%Y/emgc\c[�emf=g _�h�\"Y�puYc�LK�_3em[�~&]c_�_�e x j1Y�[�\=k{[�_�[�kch;3+e1f"guk�f"]�[ \"Y/b3emf=^"s=h<Y/b�p e1g�\+[�\"Y/jm~ ��7 Y
k{[�[�Y�pu~I[�Y/^ [�] _�[�kch;3�k F5k�e1d�Y�� t3kD|cY/_ ]cf [ ]c~�]�`�[�\"Y x k�_ Y h<j7k�_�_ e;l=Y/b�_ x s"e1j;[ x | v5^r�
k�tw]r]c_�[�k�f=^ t3k�gcg�e1f"g�z�e;[�\"]�s"[o_ s=h�h�Y/_�_�� 4 k�f _ ]�puY x Y<[ [ Y�bopuY<[�\"]I^ [ ] h�]�p x emf"Y
h<j7k�_�_�eml=Y�b�_ x Y2^"Y�dre1_ Y/^ �

U"� -�]{z h/k�f x ]r]c_�[ e1f"g x Y k�~"~=jme1Y/^y[ ] ]�[ \=Y�b3k�j1g�]�b�em[ \"pi_/q+_ s=h�\ kc_ 3 �'f=Y/k�b�Y/_�[�� f"Y/emgc\ x ]�b�_��
+�f [�\"Yy_�s=b�`Wkch<Y�q:[ \"Yy_�[�k�f=^"k�b�^ emf+[ Y/b ~=b Y�[�k{[�em]cf ]�`wh�]�s"f+[ e1f"gZk�\"e1g�\"j1|�zwY�e1g�\+[ YA^ e1fI�
_�[�k�f=h�Y pu]cb Y z%]cs"j7^ f"]�[ z%]cb>3Pq@kc_�e1f=h�b YAk�_ emf"g [ \=Yiz%Y/emgc\c[�]�`�k�f�e1f=_�[�k�f=h�Yu\"Y�j1~=_�[ ]
h<j7k�_�_�em`a|yem[�_3f"Y/emgc\ x ]�b�_/qIf"]�[3[ ]yh�j1kc_ _ em`a|ye;[�_�Y/j;`��

�"� 4 ]�s"j7^�~"b�] x k x emj1e7_�[�e1hu~"b�Y/^"e1h<[ e1]�f=_ pikc^IY x | [�\"Y�_ s x �#h<j7k�_�_�eml=Y/b�_ x Y�s=_ Y/^ � ��s"emf=j1k�f
���/�c���+� s=_ Y/^�e;[-k�_,[ \=Y%dc]�[ e1f"g�_�[�b Y/f"g�[�\:q x sI[�[�\"e1_(e1g�f"]cb YA_:[�\"Y%`Wk�h	[([ \nk{[�[ \"Y3h<j7k�_�_ e;l=Y/b�_
z%Y/b Y x s"e1j;[�s=_�e1f"gi_>3�Y�zwY/^o^Ie7_�[�b e x sI[�em]cf=_/�

�I5=���-]�[ e1f"g [�Y/h�\"f=e�'+s"YA_�s=_ s=k�jmj1|�b YA_�s"jm[�emf emf=h�]�pu~"b�Y�\"Y/f=_ e x j1Y h�j1kc_ _ eml=Y�b�_i[�\=k{[Zh�k�f"f"]�[
Y/k�_ e1jm| x YZ_�\"]{z�f�[ ]�s=_ Y�b�_�� +�f"Y�_�]cjms"[ e1]�f ~"b ]c~n]+_�YA^ x |R"�]�\nkDd+e�� "�s=f�% ���/�c��&��
k{[�[�Y�pu~I[�_y[�] x s=emj7^ k _�[ b�s=h<[ s"b�Y/^ pu]I^IY/j5[�\=k{[�\=k�_�[ \=Y _�k�puY kS0&YAh	[okc_ t3k�g�g�e1f"gn�
d�e1^"g�Y�z3kD|�q�X k�^Ie1gck�f � d�e7h�\=k�b�^"_ ]�f ���A����Uc�ih�]�frd�Y/b�[�k x ]+]+_�[�Y/^ F�k�e1d�Y�� t3kD|�YA_u[ ]
kib Y/g�s"j7k�bWF5k�e1d�Y�� t3kD|cY/_/qIz�\"e1h�\�[ \"Y/f k�j1jm]{z�_�`a]�b5dre7_�snk�j1e1%Ak{[ e1]�fn_2�WtwY/h;3cY�bAq�"�]c\=kDdre@�
�r]�pupuY�b l=Y�j7^u�/�c��&��	�@v5b Y-[�\"Y�b�Y�z3kD|I_P[ ]�pikS3�Y x ]r]c_�[ e1f"g5h�]�pu~"b�Y�\"Y/f=_ e x j1Y-`a]cb@g�Y/f"Y�b�k�j
p ]I^IY/j1_�� 4 b�kDdcY�fZ� �r\=kDdrjmeC3 ���/�c�#Mc� x s"emjm[�ky_ e1f"g�j1Y2^IY/h�e1_ e1]�fo[ b�Y�Y [�\=k{[�k{[�[�Y�pu~I[�_�[ ]
puk#3�Y}[ \"Yu_�k�puY h�j1kc_ _ emlnh�k�[ e1]�f=_�k�_�k f"Y�s"b�k�j�f"Y�[�z%]cb>3P�}��s"e1f"j7k�f ���/�c�S@r��f"]�[ Y/_�[�\=k{[
[ \"Y/b Y2k�b Y�~=k�b�k�j1j1Y�j ~"b�] x j1Y�pi_w[�\=k{[�b�Y%'+s"e1b Y�[�Y/_�[ e1f"gyk�j1j@k{[ [ b�e x sI[ YA_��4v _ emf=g�j1Y�[ b�Y�Y�`a]�b
_�s=h�\o~"b�] x j1Y�pi_3p}s=_�[ x Y j7k�b�g�Y��

���c�lK#f ~=k�b�k�jmj1Y�j�Y/frd+e1b�]�f"puY�f+[�_�q3t3k�g�gcemf=g�\nk�_yk _�[ b�]�f"g kc^Id{k�f+[�k�g�Y x YAh�k�s=_�Y�[�\"Y _ s x �
h<j7k�_�_�eml=Y�b�_(h�k�f x Y x s"emjm[4e1f}~=k�b�k�jmj1Y�j'�,tw]r]c_�[ e1f"g�puY<[ \=]r^=_�q�]cf�[�\"Y3]�[�\"Y�b-\=k�f=^ q�b�Y%'+s"e1b�Y
[ \"Y�Y/_�[ e1pik{[�Y/^ [ b�k�e1f"e1f"g _ Y<[�Y/b b�]�b3]�f [ b�e7k�jI< [�]ug�Y�f=Y�b�k{[ Y�[ \=Y�^"e1_�[ b�e x sI[ e1]�fo`a]�bw[�b e7k�j
< � �c��H3\"e7_ pikS3cY/_2h�]ck�b�_ Y<� g�b�k�e1fZ~=k�b�k�j1jmY/jmeC%/k�[ e1]�f�d�Y/b |�\nk�b�^ � 4 k�f _ ]�puYiY � h�emY/fc[
~=k�b�k�j1jmY/jPempu~"j1Y�puY�f+[�k{[ e1]�fn_ x Y2^"Y�dre1_ Y/^ �
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7�Y ~"b ]{dre7^IY/^ k x b e1Y<`�b�Y�dremY/z ]�`([�zw]�`Wk�p e1j1emYA_�]�`(d�]�[�emf=guk�jmgc]�b�e;[�\"pi_��(~&Y�b [ s"b x k�f=^�h<]cp}�
x e1f"Y��aYc� gn�mq3t3k�gcg�e1f"g+�<q%k�fn^ x ]r]c_�[ e1f"g �aYc� gn�mq�v5^=k�tw]r]c_�[/q%v5b�h<�2)A@r�	� +�s"byh�]�f+[ b�e x sI[ e1]�f=_
e1f=h<j1s=^IYc�

��� v j1k�b gcY<�#_ h/k�j1Y�h�]�pu~=k�b e7_�]cf ]�`4twk�g�gcemf"gnq"t3k�g�gcemf=g d{k�b e7k�f+[�_/q"v5^=k�tw]r]c_�[/qnk�f=^�v�b�h	�X)A@
]�fy[�zw]}`Wk�puemj1e1Y/_3]�`(emfn^Is=h	[�em]cfok�jmgc]�b�e;[�\"pi_���^IYAh<e7_�e1]�f�[ b�Y�Y/_3k�f=^�F�k�e1d�Y�� t3kD|�YA_��(X�k�fr|
~"b Y/drem]cs=_�~nk�~&Y�b�_}\nkDd�Y h�]�f=h�Y�f+[ b�k{[�Y/^ ]cf�k `aY�z ^"k{[�k�_ Y<[�_}z�\"Y/b Y [ \"Y�~&Y�b `a]�b�pik�f=h�Y
]�`-twk�g�gcemf"guk�fn^ v�^"k�tw]r]c_�[�zwkc_3_�[�Y�j1j1k�b/�E7�Y x Y�j1emY/d�Y�[ \nk{[�[ \=e1_�~nk�~&Y�b�g�e1d�YA_�kupu]�b�Y
b YAk�j1e1_�[ e7h-dremY/z ]�`I[�\"Y%~&Y�b `a]�b�pik�f=h�Y4e1p ~=b ]{dcY�puY�f+[@]cf"Y%h/k�f2Y*)r~&Y/h<[/�-�r~&Y/h<emlnh/k�j1jm|cqAz�em[ \
[ \"Y x YA_�[3k�j1g�]cb em[ \"p�qrv5^"kctw]+]+_�[Aq�[�\"Y�kDd�Y�b�k�gcY3b Y/j1k�[ e1d�Y�Y/b b�]�b%b YA^Is=h	[�em]cfizwkc_8��&�2 `a]�b
X 4 @=q#M=�2 `a]�b4X 4 @&���A�#� ^"e1_�h�q�k�f=^ ��@02 `a]�b F�k�e1d�Y<�#t3kD|�YA_���H3\=Y x ]r]c_�[ e1f"g k�j1g�]cb em[ \=pu_
z%Y/b Y�g�Y/f"Y�b�k�j1jm| x Y<[ [ Y�b�[ \=k�fot3k�gcg�e1f"g=q x sI[�f=]�[�s"f"em`a]�b�pujm| x Y<[ [ Y�bA���=s"b�[�\"Y�b�pu]�b�Y�qre1f
_�]cp Y ^"k{[�k�_ Y<[�_}�WY�� g=�1qPkc^Is"jm[��5f"]�f=Y}]�`4[ \"Y d�]�[ e1f"g�k�jmgc]�b�e;[�\"pi_5\"Y/jm~&Y/^:q Y�d�Y/fZ[ \=]�s"gc\
z%Y 3rf"Y�z `ab ]cp [ \=Y�jmYAk�b�f"emf=g�h�s"b dcY%gcb�k�~"\=_,[ \nk{[-[ \=Y�twkD|cY/_,]�~I[�empik�j"Y�b�b ]cb,z3k�_(j1]{z%Y/b/�

�I� v ^IY/h�]�pu~&]c_ e;[�em]cf ]�`n[�\"Y�Y/b b�]�b�b�k{[ YA_-e1fc[�] x e7k�_4k�f=^ud{k�b�e1k�f=h<Yw`a]�b�b YAk�j"^"k�[�k�_ Y<[�_����4b�Y<�
d+e1]�sn_3z%]cb>3i[�\=k{[�~"b ]{dre7^IY/^�[ \=e1_�^"Y/h<]cpu~n]+_�em[ e1]�fZ^Ie7^�_�]i]cf"jm|�`a]�b�k�b�[�e;lnh�e1k�j@^"k�[�k�_ Y<[�_��
7 Y x Y�j1emY/d�Y�[�\=k{[y]cs"b�^IYAh<]�pu~&]c_ e;[�em]cf�]cf�b YAk�jm�'zw]�b�j1^�~"b ] x j1Y�pi_ie7_ipu]�b�Yoe1fI`a]cb pik{�
[ e1d�Y k�f=^oj1Y/kc^"_w[ ]ik x Y<[�[�Y�b�s=f=^IY�b�_�[�k�fn^Iemf=g ]�`@[�\"Y�[ b�k�^IY/]S0 _3emfrdc]�j1d�Y/^�emf�b�Y/k�j;� z%]cb j7^
_ h�Y�f=k�b e1]c_/�(t3k�g�g�e1f"g � _%Y�b�b ]cb%b�Y/^"s=h	[�em]cf e1foh�]�f�T�s=f=h	[�em]cfoz�em[ \ZX 4 @ e7_�pu]c_�[ j1|�^Is"Y�[ ]
dDk�b e7k�fnh<Ywb YA^Is=h	[�em]cf x Y/h/k�s=_ Y�X 4 @�e7_�s"f=_�[�k x jmY�k�f=^ \=k�_�\"e1g�\ d{k�b�e1k�f=h<Yc�,�=]�b4X 4 @&���A�
k�f=^ X 4 @&���D� �#^Ie1_�h�q{t3k�gcg�e1f"g3b YA^Is=h�Y/^�[�\"Y x e7k�_@pu]�b�Y�_�e1g�f=e;lnh/k�f+[ j1|�[�\=k�f2[ \"Y%dDk�b e7k�fnh<Y��
twk�g�gcemf"gu\=kc^�jmem[�[�jmY}Y=0PY/h<[5]�fhF�k�e1d�Y<�#t3kD|�YA_��8H3\"Y x ]+]+_�[�emf=gip Y�[ \"]I^"_�b�Y/^Is=h�Y/^ x ]�[ \
[ \"Y x e7k�_�k�f=^�[ \"Y d{k�b�e7k�f=h�Y��

M"� v�f Y/d{k�j1s=k{[�em]cf ]�`5_ Y�dcY�b�k�jwd{k�b�e1k�fc[�_2]�`5d�]�[ e1f"g k�jmgc]�b�e;[�\"pi_�q-e1f=h<j1s=^Ie1f"g�f"]�� ~"b�s"f"e1f"g=q
~"b ] x k x emj1e1_�[ e7hyd{k�b e7k�f+[�_/q�k�f=^ x kch;3+l"[�[�emf"gn�NH3\"YA_�Yoz%Y/b Y�_ \"]{z�f [ ]�]csI[ ~&Y�b `a]�b�p [ \"Y
]�b�emgcemf=k�j twk�g�gcemf"guk�j1g�]cb em[ \=po�

@=� v puY/k�f"� _�'+s=k�b�Y/^oY�b�b�]�b�Y�d{k�jms=k�[ e1]�f�_ \"]{zwY/^ [ \=k�[5d�]�[ e1f"gu[ YAh�\"f"e '+s"Y/_�k�b�Y Y=)r[ b�Y�puY�j1|
_�s=h/h<YA_ _�`as"j,k�[5b�Y/^Is=h�emf=gu[ \"Y}jm]+_ _�s=f=^IY�b5[ \"e7_�p Y�[ b�e1h�� 7 Y x Y/jme1Y�dcY [ \=k�[�dc]�[ e1f"gu[�Y/h�\I�
f"e�'+s"YA_ _�\=]�s"j7^�~&Y�b `a]�b�p _ emgcf"e;l&h�k�f+[�jm| x Y<[ [ Y�b z�\=Y�f�jm]+_ _�pik{[�b e7h<YA_�k�b�Y}s=_ Y/^:q:z�\"e7h�\
e1_w`Wk�emb�jm| h<]�pupu]�foe1fob�Y/k�j;� zw]�b�j1^yk�~"~"j1e1h/k{[�em]cf=_��

/I� v ^Ie7_ h�s=_ _ e1]�f�]�`-frs"puY�b�e1h/k�j:e1f=_�[�k x emj1em[ e1Y/_/qnz�\"e7h�\Zb�Y%'+s"e1b Y h�k�b Y�`as"j:[�\"]�s=g�\+[5e1fZempu~"j1Y<�
p Y/f+[�k{[�em]cf ]�` x ]r]c_�[ e1f"gik�j1g�]cb em[ \"pi_/�

�"� v�~n]+_�em[ e1d�Y�h�]�b�b Y/j1k�[ e1]�f x Y�[�z%Y/Y�f [ \"Y5emf=h�b YAk�_ Y3emf [ \=Y5kDd�Y/b�k�g�Y4[�b Y/Y�_�eC%�Y�e1fyv5^=k�tw]r]c_�[
[ b�e1k�j1_�k�f=^�em[�_5_�s=h/h<YA_ _3e1f b�Y/^"s=h<e1f"g [ \"Y Y/b b�]�bA�

&r� v�f�] x _ Y�b�d{k{[�em]cf�[ \nk{[�v�b�h	�X)A@Z^I]rY/_�f"]�[2z%]cb>3�kc_�z%Y/jmj-z�em[ \�b�Y�zwY�e1g�\+[ e1f"g�puY<[ \=]r^=_*'
b�k�[ \"Y/b/qrs"f"j1eC3�Y2v5^=k�tw]r]c_�[/qr[ \=Y2_ k�p ~=jme1f"gi_�[�Y�~oe1_5h<b�s=h<e7k�j'�

H3\"Y3Y/b b�]�b,b�k�[ Y/_,zwYwkch�\"emY/d�YA^2z�em[ \}t3k�g�g�e1f"g�k�f=^2[ \"Y x ]+]+_�[�emf=g�k�jmgc]�b�e;[�\"pi_:zwY�b�Yw_ ]�puY<�
[ e1puY/_-_ s"b�~"b e7_ emf"gcjm| gc]r]r^:��j:]r]�3+e1f"g�k{[([ \"Y�j1Y/k�b f=emf"g�h<s"b�d�YA_�qD[�\"Y�d�]�[ e1f"g�k�j1g�]�b�em[ \"pi_ x s"e1j;[
h<j7k�_�_ e;l=Y/b�_5`ab�]�p _ puk�jmj-_�k�pu~"j1Y/_�[ \nk{[ ]�sI[�~nY/b�`a]cb puYA^�z�\=k�[�j1]r]#3cY/^Zj1e13cY�[�\"Yik�_ |rp ~"[ ]�[�e1h
Y�b�b�]�b�`a]�b4[ \"Y�]cb e1g�e1f=k�j"k�j1g�]�b�em[ \"pi_/�(�=]�b4Y*)Ik�pu~"jmYcq#7�kDd�Y�`a]�b�p _�Y/Y�puY/^ [�] \=kDd�Y�_�[�k x e1jmeC%�YA^
k�b�]�s=f=^ k�f�Y�b�b ]cb�]�` �#5+2 z�\=Y�f�[ \"Yu[�b�k�emf=emf"gZ_ Y<[�_ e1%/Yizwkc_ M"q 5#5#5��X@nq /#5#5ie1f=_�[�k�f=h<YA_�q,|�Y<[
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H3\"Yyk�sI[ \"]cb�_�zw]�bV3�YA^ k�[}�remj1e7h<]�f;��b�k�~"\=e1h/_ z�\"Y�f�[�\"e1_2z%]cb>3�z3k�_ ^"]�f"Yc��H3\"Yib�Y/_ Y/k�b�h�\
z3k�_5h�]�f=^"s=h	[�Y/^�sn_�e1f"g VXWZY [![ qPz�\"e7h�\�e1_�kDd{k�e1j7k x j1Y `ab�Y�Y�j1|o`a]�b�b YA_�YAk�b�h�\�~"s"b�~n]+_�YA_��W7 Y
[ \nk�f�3 4 k�b�j1kZtwb�]I^IjmY/|�q 4 jme10 t%b�s"f�3Pq H@]cp 6�e1Y<[�[�Y�b�e1h�\@q D�b e7h D4b�]c_/q 4 j1kD| "�s"f�%�q-�=]c_�[ Y�b
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