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� DW?�X�IK<'=@A><CY�BED[Z%BE\KF�]�^_A@?a`cbd?a`�?eD[<@?eDW]cZ%B0f>b_]-A@?�gh`4A>iCjk?�blf>B
IKgh`4\mBkjnYe]o`�IKgpjE\q?�b%Ye]r`�`�<>\K]r`�BEb%<CYeBkD
f>BkgEIKYsFut � ?v^d?�gE]wIKgh`c\KBkjnYe]r`x<>BkD F%yz]�A@?�^_IK\ � Im]�D{BkZ%ImJkIKb_] � \K]r`�BEb%IKJE]%|�YsI�<CB}F_y"]�AC?�^%\~fC?vgk?
]cJkBkbof>BE`e?�blf>BGjE\q?�b_Y�]r`H`}D{BkZ%ImJkImb%I�t � ?egk]�`�]4Z%I�IKb1`4gEZ%AC�EFlf>B � b%i'=@Im=CF_=�gk?�^%Im]�DWBEZ%IKJEIKb%<>Y�]{IKb4�
� ]�A>D�?e=CIKYe]�bd? � BEZ%IKJEIKb%<>YsI � ?�YsF%\m=CBE=CI�t � gh`4\mBkjEIp<CB�AC?�gE`cACi>ja?of>]H<�yz]�D{]4j�f>]�Ys\�f>F%jEb%IK�}^"BE<CBkZUIKg
� B �_� ��?�� � BEZ%IKJk?�\ � F%^cf>BkJh= � Bk?�Z%Imb%Xs�h|�YcIc<C]�Z_ACBE`�Bk<>b%].F%ACB�f>Bkb%B+ImbGga?�Ye?l=@BkA>B+<CYsA>^%I � ?e=@Im]�bd?�\
� IK^%AC?�A>�W] � � BEZ%IKJEIKb%B�Img � Z%A>F%�kBEb%IK�HZ%A>�a?a`  DWBEACImY�B�t
��]�<>=C]�yzBkY�<C?�DW]cZ%B�f>b%BkX;?7A@?�gh`4A>iCjk?�blfC?
<CBED�]�y%Im<@?�\u`Hb%BEYl?of�Y�]�A@?�YsIK��t � y%A>`�BkD�]�y%Im<CFlf>BED�y%A>IKy%AC?r`�]Wyz]cZd?e=@Ye]r`Hga?W]�^"Z%BE\q?a`�]_|%=@]�A>B0f
y%A>BkZ%y%A>IKy%AC?a`�]%|�YsI(<CBk<'=@]�A�f>I(IKg�]cZ%<>=CA@?�blf>Bh`e?�blf>B,b%BkZ%]r`�]�\�f>BEb%IK�1gkbd?eY�]r`1IKbHb%Bkyz]�\mb%]�yz]�DWBEb%<CYsIm�
^zBk<CBEZu|�YsACblf>BEblfC?_t � ?e=C]}y%A>IKy%AC?r`cImD�`�BkY;=C]�AR`c<CBE��YsA>b%]r`�`UF%jEb%IK��Z_]�YsF%DWBEb;=@IK��|�Yl?�ARy_ACBkZc�
<>=@?a`4\~fC?�b%]�A>DWImA@?�b_I�Z_]�YsF%DWBEb;=at � =@BEX;?�Z%]cZd?ofC?eD�=CF%Z%I�^zBk<>BkZvIKg7bd?�<>\K]r`e?_|�YsI�<>]�F_=@BE�kBEb%B�g
`�BEj0f>]�F4=@Bk��f>]�Y�]e=�^zBk<CBEZ�IKg,Z%]�YsF%D{Bkb;=@?_|"Yl?�A�=@BEDWBE\�f>I�bd?{y%ACBEZ_`cIKZ%Bh`�?eblf>Fu|�Z%?WIKDW?of>]�^zBk<CBEZ%B
IKg�b%?�<C\m]o`e?G`�BEj0f>]{IKb � ]�ACDW?�JkI~f><CY�]G=CBk�E]WYe]�=�^"BE<CBkZ_B7Img�Z%]�YsF%D{Bkb;=n?_t � ?�ACBEZ%IKD�=@F%Z%I�y_ACBkImgkYsF%<E|
Yl?�Y�]�AC?�gk\mIKjEb%B)F4=@Bk�EI_^zBk<>BkZ�IKg)bd?�<C\m]r`�?!`cy%\KI�`�?rf>]�bd?�F%<>y"BEiCb%]�<>=
A@?egE`cACi>ja?�blfC?�ImbGYl?e=@BEA@?�F4=@Bk�(f>B
bd?of>y_ACIKD{BkA>b%B0f>iC?_t � ?�<C\mBkZ%blf>IdYe]�A@?eY�f>B!<C?�DW],A@?egE`cACi>ja?�blf>Be|_YsI�f>B�ImgE`�BkZ%BEb%]Gg�DWBh=@]cZ%] 3!� �0� �
IKb7Bkb%ImD�bd?of>^%\mIK�0f>ImD <C]�<>BkZ%]�D¡t 	 ?�gh`cACiCjk?�blf>B+yz]�=CBkYl?�bd?�yz]�<C?�DWBEgkb%Im�GA@?a`cb%BE� � B �_� �0?�X�\KBkZ_B
bd?GAC?r`�BkbH`�Z_ACBE`�Bk<>Fut � ?of>y%A>B0f+A@?�gh`4A>iCjk?�D¢bd?�bd?rf'`4Imi£f>I"A@?a`cb%IuZ%A>BE`�BE<@?_|dYkf>BEA�f>BG¤ : A@?egkACBEZ%]r`zt
� ?l=@]�y%A>BkIKgEYsF%<CImD5D{BE=@]cZ%]�bd?�b_IK�0f>Im�u|�yz]4Z_AC]�^%b_B0f>iCIm��A@?a`cb%Bk��t � ?�Y�]�b%JkF{<CBED ga?�<'=n?a`cIK\%b%?�jkA'=
ga?�bd?�Z%?�\�f>blf>B�Z%Bk\m]%t
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� ?��;`e?�\�f>Fof>BkD©<CB�Z%]4JEBkb;=@F�Z_Akt � F%A>BE=@F � IKD{JkF�gk?7`c<C]Gyz]�D{]4je|4YsIzDWI�f>]!f>B�bsF%Z%IK\ªt � ?7yz]�D{]4j
y%A>I�X�AC?e«djkb_BkD¢y_ACIKYl?�gEF�ACBEgkF%\�=n?e=C]r`�<>B�ga?��;`e?�\~f>Flf>BkD 2 ?rf>F � ImZ%D�?eA£f>Fut���]�\KBEXR=@BEX;?R^%I�<CB�AC?�Z
ga?e�s`e?�\mIK\��EBkb%IsImb,�_jkBkA>Yl?�D�?4t � ?��;`e?�\mIm=@Ie<CB�DW]�A@?�D¬=@F%Z%I;D{Bkb;=C]�A£f>F,y%AC] � t�Z%AEt � IKYe]�\KI;��?a`�Bki>IKjEFu|
YsI
DWI"f>B{y"]�D�?�X�?�\py%A>I�ImgkZ%BE\q?a`cI�D�?eX�IK<'=@AC<>Y�B�bd?�\m]�X�B�IKbUD{I�<>`�Bh=@]r`e?�\�|(=@BEA7D{B�F%<CD{BkA�fC?�\
y%ACI
Z%BE\KFHbd?�IKgk^_A@?�b%I"=@BkD{I�t � Bkb%?�ga?�Z_blf>B.<CB,ga?��;`e?�\�f>Fof>BkD � IK�%I � ?�<>=CBkbsF}gk?{\mBkY;=@]�A>IKAC?�blf>B�t
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���0� ®
8 t�¤ � ?�I�`cb%I � ?a��BE< t,t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t :

8 t�¤�tm¤ 	 ]cJkJn�%I~f>BE`�AC?�gE`cA>iCjkBh`e?�\Kb%ImY/t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¯
8 t�¤�t 8 Y���bd?of>^%\~f>IK�0f>Im��<C]�<CBkZ_]o` t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t °
8 t�¤�t²± 	 BkX�ACBk<>I�f><>Y�B.DWBh=@]cZ%B¢t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t °
8 t�¤�t ® � BE=@]cZd?�yz]4Z%yz]�A>b%IK��`�BkY;=@]�A�f>BE`xt7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ³

8 t 8 � Z%\K]cjkI�=@BE`cb%]�Z_ACBE`�]Wt,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤�¤
8 t 8 tm¤ �0� ±�t7t,t,t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤�¤
8 t 8 t 8 ´�® t : t,t,t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤r±

8 tµ± � Bh`4A>IK<'=@IKjEb%B�D{BE=@]cZ%B�g.F%yz]�A@?e^"]�y%AC?r`cIm\ t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤ ®
8 tµ±_tm¤ � BE=@]cZd?�Y�]�b%jkb%Im�}?a`s=@]�D�?e=C]r`v� � IKb%I�=@B�<'=n?e=CB,DW?�Jn�%Imb%Br��t,t7t,t7t,t,t ¤ ®
8 tµ±_t 8 3!� �0� � t,t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤r¶

8 t ® � Bh`4A>]�b%<>Y�B,DWA>Bk�kB t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8�9
8 t ® tm¤ � BE`cAC]�b%<CYl?�DWA>Bk�a?�g.bd?�Z_gk]�A>]o`e?�b_IKD¢F_jkBkbof>BkD t,t,t,t,t,t7t,t7t,t,t 8�9
8 t ® t 8 � BE`cAC]�b%<CYl?�DWA>Bk�a?�<!<@?eDW]cZ%B0f>b_IKD¢F_jkBkbof>BkD t7t,t,t,t,t,t7t,t7t,t,t 8 ±

8 t : * ]�D{Im=CB�A@?egE`cACi>jkBE`e?�\mb%IKYe]r` t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8e®
8 tµ¶ � `cIKX�]r`e?�blf>B7t7t,t,t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8e®
8 t²¯ � BE=C]4Z_B.=CBk<'=@IKAC?�blfC?GF%<>y"BEiCb%]�<>=@I�A@?egE`cACi>ja?�blfC?�t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8�:

8 t²¯4tm¤ � jkImb%Y�]r`cIm=C]�<>=!AC?�gE`cACi>ja?�bofC?�t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8�:
8 tµ° � ?�Ys\�f>F%jEBkYWy%ACBEX�\KBEZd? t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8 ¯

± �'�"���
���� � ���������������2.�	!��"��	�#%$������ 8 ³
±_t�¤ � y%IK<-y%A>]�^%\mBkDW?Wt,t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8 ³
±_t 8 � IK]�DWBEZ%IKJEIKbd? � \K]r`�BEb%IKJk? t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8 ³
±_tµ± � BkZ_IKJa?e\ � F%^cf>BEJE= � Bk?�Z%IKb_X¨t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ± 8
±_t ® � ?�D{]4Z_B0f>b%]�Z%]cZ%BE\�f>BE`e?�bof>B�Yc\~f>F%jkb_IK�H^"BE<CBEZ·t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ± 8

±_t ® tm¤ * ?�Ye]�y%ACImy%A@?a`cIm=CIuF%jkb_]WImbH=CBk<'=@b%]{DWb_]��kImJk]¸t,t7t,t,t,t,t,t7t,t7t,t,t ± ®
±_t ® t 8 * A>blf>Bkblf>Bxt,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ±�¶
±_t ® t²± � ]�ACDW?�\mIKga?eJkI�fC?¹t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ® ¤
±_t ® t ® � b%]rº!^d?�\K\�t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ®s8

`



±_t ® t : � \K]r`�BEb%<CYsI(YsACb%Im\Kb%ImY{`�<>b%]rº!^d?�\m\���F t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ®s8
±_t ® t²¶ � jkBEblf>B¸t,t,t,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ®�®
±_t ® t»¯ ��A>BkIKgEYsF%<!DWBh=@]cZ%B 3!� �0� � t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ®s:
±_t ® t²° ��A>BkIKgEYsF%<!DWBh=@]cZ%B�bd?�I�`4b_BkX;? � ?a��BE<@?�t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ® ¶
±_t ® t²³ � BE=@]cZd?�yz]4Z%yz]�A>b%IK��`�BkY;=@]�A�f>BE`xt7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ® ¯

±_t :  bd?e\KIKgk?RACBEgkF%\�=n?e=C]r`Wt,t,t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ® ¯
±_t : tm¤  bd?�\mIKga?Gy_ACBkZ_y%ACImy%A@?a`�B�t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ® ¯
±_t : t 8  bd?�\mIKga?GYsA>blf>BkblfC? t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ® °
±_t : t²±  bd?�\mIKga?GA>BkgEF%\m=@?e=@]r`�y_ACBkImgkYsF%<C?{D{BE=C]4Z%B 3!� �0� � t,t,t,t,t7t,t7t,t,t :�9
±_t : t ® � Im=CAC]�<'=@IuD{BE=C]4Z%B 3!� �0� � t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t : ±
±_t : t :  bd?�\mIKga?GA>BkgEF%\m=@?e=@]r`�y_ACBkImgkYsF%<C?{D{BE=C]4Z%B�b%?�Im`cb%BEX;? � ?a��Bk<C?§t,t7t,t,t :�:

® � 	�� � �.����� �43 : ³
: ����!����������¼���
��� ¶_¤
��� 3 �
	� 3 ��	� ¶ 8

¶ � 	��0���.2.� ¶ ®

¯ � 	��0���.2.6� ¶ :

° � 	��0���.2.�´ ¯�¶
³ � 	��0���.2.6� ¯�¯
¤ 9 � 	��0���.2.6� ¯�°
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8 t�¤ � ?of>^z]�\~f+y_ACBky_AC]�<'=�b%?�jkImb1F_y"]�AC?�^zB � BE=C]4Z%B.yz]4Z_y"]�A>b%IK��`�BkY;=@]�A�f>BE`�t,t7t,t,t ³
8 t 8 � F%b%Y�JEI�fC?�BkYs<>y"]�b_Bkb;=@b%BEX;?Wy%?�Zd?�blfC?�<!Y;`e?�Z%A@?l=@]�D�AC?�gkZ%?�\�f>BWt,t,t,t7t,t7t,t,t ¤ 9
8 tµ± 	 BEgkF%\�=n?e=+DWBh=@]cZ%B �0� ±�t7t,t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤r±
8 t ® � ?�yz]�ACBEZ%bd?�DW]cZ%BE\q?Ry%A>IKZ%]�^%Im`e?�blfC?GImb � ]�A>D�?�JEI�f>B!t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤ :
8 t : ��ACIKD{BkA�F%y"]�A@?�^zB�Y�]�<>IKbsF%<>b%B � F%b_Y�JkI~f>B�t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ¤r°
8 tµ¶ � Bh`4A>]�b%<>Ye?�D{ACBk�k?�<�yz]r`cA@?e=Cb%IKD¹F%jkBEblf>BkD t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8 ¤
8 t²¯ * ]��_]�b%Bkb_]o`e?�b%BE`cA>]�b%<CYl?�DWA>Bk�k? t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t 8�8
±_t�¤ � b;=@BkA>b%BE=Cb%I(Z%]�<'=@]�yHZ%] � � t7t,t,t7t,t.t7t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ± 9
±_t 8 � gkX�\mBkZ � B �_� ��?}�£y%A>`e?�IKbHZ%A>F%X;?�A@?a`�BEb��¾t,t7t,t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ±�±
±_tµ± ��ACIKD{BkA�F%y"]�A@?�^zB�DWBh=@]cZ%B�A@?egk\KImjkb%]�<>=@I�Y�]�b%jEb%IKJ�t,t7t,t7t,t,t,t,t,t7t,t7t,t,t ±�³
±_t ® � <>y"BEiCb%]�<'=�AC?�gE`cA>iCja?eblfC?{D{BE=C]4Z_B 3!� �0� � bd?�A@?a`cb%I 9 t,t,t,t,t,t7t,t7t,t,t : ¤
±_t : � <>y"BEiCb%]�<'=�AC?�gE`cA>iCja?eblfC?{D{BE=C]4Z_B 3!� �0� � bd?�A@?a`cb%I
¤ t,t,t,t,t,t7t,t7t,t,t :�8
±_tµ¶ � <>y"BEiCb%]�<'=�AC?�gE`cA>iCja?eblfC?{D{BE=C]4Z_B 3!� �0� � bd?�A@?a`cb%I 8 t,t,t,t,t,t7t,t7t,t,t : ±
±_t²¯ � <>y"BEiCb%]�<'=�AC?�gE`cA>iCja?eblfC?{D{BE=C]4Z_B 3!� �0� � bd?�A@?a`cb%I�± t,t,t,t,t,t7t,t7t,t,t :e®
±_tµ° � <>y"BEiCb%]�<'=�AC?�gE`cA>iCja?eblfC?{g.D{BE=C]4Z%]�b%?�Im`cb%BEX;? � ?a��Bk<C?Wbd?�A@?a`cb%I�¤ t,t7t,t,t :�:
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P (x|A) = P (A|x)
P (A)

P (x)
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P (xj|A) =
P (A|xj)P (xj)∑
i [P (A|xi)P (xi)]
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xi ∈ X ; i = 1, ..., n
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wj = αw1,j + β

∑
i∈C xi,j
nC

− γ
∑
i/∈C xi,j
n− nC
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y%?{<>]�`c�%]cZ%b%I�yz]cZd?e=@YsIªt
3 ?.D{BE=@]cZd?�<>B!`G\KIm=CBkAC?e=@F%A>I_b%B-]�y%IK<>Flf>B-=n?�Ye],yz]�X�]�<>=@].Ye]�=
bd?�I�`4b_I � ?a��Bk<E|rf>B-y%?.A>Bk\K?e=@I�`4b_]

y%A>Bky%A>]�<>=@?_t � f>Bkb%?1F%<>y"BEiCb%]�<>=-f>B{b%?H<'=@]�y_blf>I�F%<CyzBki>b%]�<'=@I�bd?�Im`cb%BEX;? � ?a��BE<@?_tW��]�=CACBE^%b%]1yd?
f>B,y"]�F_Zd?�ACI�=@Iª|dZd?�D{BE=@]cZd?�IKgE�d?ofC?WImg.]�Y�]�\~fC?VU�y"]r`cA@?e=Cbd?�IKb � ]�A>D�?eJkI�fC?�]Wy"]�D{BkDR^%b%]�<'=@IXW��áA>Bk\��
BE`e?�b_JkB � BkBEZ%^d?�JnY4��Imb,f>B�DW?�blf)y%A>BkIKgEYsF%iCBEbd?�bd?Gy"]cZ%A>]4j�f>F�<@?�D{]cZ%B0f>b%BEX;?GA@?egE`cACi>ja?�blfC?4t 3 F%Z_I
bd?�jEIKb7Z%Bk\m]o`e?�bofC?�f>B�gk?e=@]�^"]�\~f(y%A>IKD{BkA>BkbRgk?�]�Ye]�\�f>BYU0yz]o`cAC?e=@bd?�IKb � ]�ACDW?�JkI~fC?+]�y"]�DWBEDG^%b%]�<'=@IZWn|
Y�]e=�y%?�gk?{<C?�D{]4Z%B�f>b%]�A@?�gh`cACiCjk?�blf>Bet²��]�X�\KB�f>DW]�<>I�ga?�Yl?ofEt
��ACI_F_y"]�AC?�^%Ic`[U�y"]r`cA@?e=Cb%IcIKb � ]�A>D�?eJkI�f>I;]�yz]�D{BkDG^_b%]�<>=CIXW
F_y"]�AC?�^%b%ImY.]�gkbd?ejkI_A>BkgEF%\m=@?e=@Be|�YsI

ga?eZ%]r`�]�\~f>Flf>B0f>]�blf>BkX�]r`�B+y"]e=@ACBE^"B)IKb7�kBk\~f>B�t � ?�=@?�bd?ejkIKb7Z%]�\m]4jEIcyz]�gEIm=@I�`cb%B
IKbRb_BkX;?e=CIm`cb%B)F_=@BE�kI�t
� g+=@BE��ACBEgkF%\�=n?e=C]o`7IKbRy"]�BEbd?�jk^_I 8 t²¯�Z%]�\K]cjkImDW]�b%]r`�B-F4=@Bk�EI�|�YsIlf>Im�GF%yz]�A@?e^%IKD{]�y%A>I_yz]�b%]r`cb%BkD
IK<>Yl?�blf>Fut $ B�yd?H�kBE\KIKD{]HDWBh=@]cZ%]1F%y"]�A@?�^%I�=@Ipgk?¡<C?�DW]cZ%B�f>b%]¡AC?�gE`cA>iCja?eblf>B�|df>BWyz]�=@A>Bk^%b_]}F%<0�
yzBkiCb_]�A@?�gh`4A><>=CIm=@Bh`GBE\KBkD{Bkb;=@?�]�gkb%?�jkI�=@Ic<py"]�gkIm=CIm`cb%]�F_=@BE�0f>]�IKbRb%BkF%<>y"BEiCb%],g+b%BEX;?e=CIm`cb%]%t 3 ?eY�]
\q?e�%Y�]�U0bd?eF%jkImDW]\W�D{BE=C]4Z%]�g,b%]r`�]{F_=@BE�0f>]%|�YsI�`cYc\~f>F%jkFof>B,F_<CyzBkiCb_]�<>=�A@?�gh`4A>iCjk?�blfC?WF_jkb%Im�¡BE\KBh�
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2(365>3]2 Q,^�N_F`?BaIMb?`=Tc�?`=�<edI8YdfA�g>8hC

��]�<>=@]�y"BEY¬=CBkD{Bk\�f>I.D{BkA�f>Bkblf>F¸yz]cZ%]�^%b%]�<>=@I,D{BkZ¸Z%]�YcF_DWBEbs=C]�D1|,YsI7X;?xA@?egkyz]�gkbd?a`e?�D{]xImb
Z%]�YsF%D{Bkb;=C]�D·IKg�F%jkb%BHD{b%]��EIKJkB�í 8�9lî t � ?of>y%A>B0fG<CI-]�X�\mB0f>D{]�Yl?�Y�]vZ%BE\KFlf>B�yz]�<'=@]�yzBkY¨¤h� ���
�áb%?of>^%\KIm�0f>I"<C]�<>BkZ��Çß

UM = {(x1, c1), (x2, c2), ..., (xN , cN)} � 8 t²°��
� Bkb%?�jk^%I 8 t²°{f>B cj ∈ {c1, c2, ..., cN} IKD{B{A@?�gEACBkZ%?_|�YsI+DGF¿Z%]�YsF%D{Bkb;=1� xj �7y_ACIKy%?�Zd?_t� ]�YsF%D{Bkb;=k|�YsI
X;?1AC?�gE`cA>iCja?eDW]%|�A@?egE`cAC<'=@IKD{]�`vA@?�gEACBEZ Ci �ág{IKD{Bkb%]�D ci

|�jkB�f>B{=@?1bd?rf>y"]e�
Z%]�^_b%B0f>i>I��hß

d[x, (x, c) ∈ UM ] = minj=1,...,N{d[x, (xj, cj)]} � 8 t²³��
� Bkb%?�jk^%I 8 tµ³{f>B�Z¿D{BkA@?¡A@?�gEZd?�\�f>Bet � Bh=@]cZ%]�yd?�\K?��%Y�]}y"]�<>y%\K]�iCIKD{]1bd?�Y�BE\KBEDWBEbs=C]r`"t

� BEA@?�gh`cACiCjEBkb%I-Z_]�YsF%DWBEb;=G=@]�A>B0f7AC?�gE`cAC<'=@ImDW]}`U=@Im<>=CI)AC?�gkA>BkZ Ci |�YcI)IKDW?¡Yx�áD{]�A@?1^%Im=CI)\mIK�%]
i>=CBE`cIK\m]s��bd?of>yz]cZ%]�^%b%B�f>iCIm�1BE\KBEDWBEbs=C]r`"t

2(365�3�i 7�A�jLD`A�dk=@?`dlQhAnmoAIpq80g>A
	 BkX�A>Bk<CI~f><CYeB&D{BE=C]4Z%B¿F_y"]�AC?�^%\~fC?of>]Pga?¼A@?�gh`cACiCjk?�blf>BÈZ%]�YsF%D{Bkb;=C]o`�A>Ba?�\mbd?PIKb�b%BÈ^%Imbd?�ACb%?
i>=CBE`cIK\K?_t * ]�=�y%ACImDWBEA�<>I_^z]�DW]�]�X�\mBkZd?e\KIsDWBh=@]cZ%]r�s����ÿCû����ýut��aÿhü{û���aÿv�zûT�Çü{û����
rÿ��;û)w��lû;þ�>û��û�|
YsId<>=@?+f>],y%A>`cImj�F_y"]�AC?�^%Im\q?yx)?�b_X7Imb ´ �sF_=CB�\mBE=@?�¤a³�³ ® í�¤ î t � =CB0f
D{BE=C]4Z_I%Z%]cZ%Bk\mIKD{]�`c<@?�YeBkDGF
Z%]�YsF%D{Bkb;=CF xj Z_`e?W`�BkY;=@]�A£fC?_|uBEZ%BkbWf>B,`c�%]4Z_b%I −→I (xj)

|�YsI�ImD�? τ F4=@Bk�EBkb%Im�TIKgEA@?�gE]o`z|"Z%ACF%X�I
yd?TIKgE�%]cZ%b%I −→O (xj)

|)YsI-IKDW? σ F_=@BE�kIª|�YsI-y%A>BkZ%<'=n?a`c\�fC?of>]UA@?egkACBEZ%B��£=CB1F4=@Bk�EI-<C]U^%IKb%?�ACb%B�gk?
F%jEb%B�Z%]�YcF_DWBEbs=CB�IKbUb%BE^%IKbd?eACb%BWga?1=CBk<'=@b%BWZ%]�YsF%D{Bkb;=@Ba�ht 	 ?�gh`cACiCjEBE`e?�\mb%IKYTyz]¡=CB0f7D{BE=@]cZ%I
gkX�A@?�Z%ImDW].=n?eY�]%|4Zd?RIKgEZ%Bk\K?�D{],DW?e=CACIKYe] M̂ `�Bk\KImY�]�<'=@I σ× τ |c=n?�Ye]GZd?!f>B M̂−→I (xj) =

−→
O (xj)

t
� Bh=@]cZd?G\KImb%Ba?�A>b%BkX�?RFlf>BkDW?�blfC?7bd?of>DW?�blf>iCBEX;?GY;`e?�Z%A@?l=n?GIKgEA@?�jEF%bd?GDW?e=@A>IKYe]Gy"]RBkbd?�jE^%I 8 t�¤ 9 t

argminM̂ = ||M̂−→I − −→O ||F � 8 t�¤ 9 �
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� \KImYe? 8 tm¤�ß � ?of>^z]�\�f+y%A>Bky%A>]�<>=�bd?�jEIKbHF%yz]�A@?e^"B � Bh=@]cZ%B.y"]cZ%yz]�ACb_IK��`�BEY;=@]�A�f>BE`

� Bkbd?�jE^%I 8 t�¤ 9 |�Ykf>BkA1A@?�jEF%bd?�D{]&?�^%<C]�\KF_=Cb%]�`cA>BkZ%b%]�<>=�JEBkb%Im\KYeB V̂ |�Z%]�\K]cja? argminM̂(x)
DW?e=@A>IKY�] M̂ |_ga?�Ye?l=@BkA>]�f>B.`cA>BkZ%b%]�<>=�JkBkb_IK\KYeB�bd?of>b%Im�0fC?_t

||V̂ ||F =

√√√√
σ∑

i=1

τ∑

j=1

|vij|2 � 8 t�¤�¤o�

� bd?�jE^d? 8 tm¤�¤�f>B � AC]�^zBkb_IKF%<>]o`e?Gb%]�ACDW?�DW?e=CACIKYeB σ × τ t
� ?e=CACIKYl? M̂ f>B-ImgkA@?ejkF%bd?ebd?�g+Z%BEY�]�D{y"]�gkIKJEI�f>]�<>IKb%X�F%\q?�A>b%B)`cA>BkZ%b%]�<>=@Idb%?�F%jkb%Im��y"]cZd?e=CYsIK�ut

� \KBEDWBEbs=!DW?e=CACIKYeB M̂ m̂tk
Z%]�\K]cja?G<>=C]�y%blf>]{yz]o`�Bkgk?r`�BRD{BkZHA@?egkACBEZ%]�D ci

IKbHIKgEA@?�gE]�D tk
t

24365�3�z { AIpq80g>F}|(80gI|(8hDBNP=�<eCRABQHpq8hD�?BA�C
� Bh=@]cZ%]�yz]4Z%yz]�A>b%IK��`�BkY;=C]�A£f>Bh`vf>B¡A@?�gh`4Im\ � ?ey%b%IKYÈ\mBE=n?�¤r³�³�°4t 2 ACB¡ga?wb%?�jkBE\K]�Z%]�\K]cja?�blfC?
D{IKb%ImD�?�\mIKgk?�JkI~f>B-<>=@A>F%Y;=@F%A>b%BkX�?{=C`�BkX;?eblfC?_|dYsIu=@BEDWBE\�f>I�b%?�<'=n?e=CIK<'=@IKjEb%I�=CBk]�A>I�f>I�í ¤ :oî t
� X�\KBEZd?�\KI"<CI�^z]�D{]�bd?of>^z]�\�f�y%A>Bky%A>]�<>=�y%ACImDWBEA+D{BE=@]cZ%B�yz]4Z_y"]�A>b%IK��`�BkY;=@]�A£f>BE`zt
� D�?eDW]�D{b%]��EIKJE]�yd?�A>]o`wF%jkb_IK�¿Z%]�YsF%D{Bkb;=C]o`�IKb�blf>Im�%]r`�B�\mBkX�B�X�\KBkZ_B�bd?�\K]cjkIm\Kb%]¡�%IKyzBkA

A@?a`cb%Imb%] (h∗)(xi, yj); i = 1, ..., n |pYkf>BEA!f>B xi `c�%]cZ%b%I�Z%]�YsF%D{Bkb;=CI)Imb yi F%jEb%I�yz]4Z%?e=@BEYz|�YsI
IKDW?T\q?��_Y�]v`4A>BkZ%b_]�<>= yi ∈ {−1, 1} t � F%yz]�A@?�^z]UDWBh=@]cZ%B¡yz]cZ%y"]�ACb%Im�È`�BkY;=@]�A£f>BE`&IKi>jkBEDW]
�%Imy"BEA-A@?a`cb%IKb%] (h∗) |%YsI�\K]cjkIuBE\KBEDWBEbs=CB xi X�\KBkZ_B�bd?G`4A>BkZ%b_]�<>=G���@¤,]�g�t-¤o�Çt� Imy"BEA�A@?a`cb%IKbd?¡f>BvIKgE^%A@?ebd?�=n?�Ye]%|�Zd?}f>B�`c<@?�Y¨`�BkY;=@]�Ak|�YsI)f>B�`Pblf>B�fE|�y%A@?a`�]�Y�]�=CBkb§bd?
b%]�A>D�?e\Kb%Ip`�BkY;=@]�ARA@?a`cb%IKb%Bet � BÇ��=n?Gf>B�bd?eDWA>Bkj�y_A@?a`�]�Ye]�=@BEb¿bd?}AC?r`cb%Imb%]�í ¤ :lî t * BEA-f>BWDWBEZ
b%]�A>D�?e\K].A@?a`cb%IKb_B�IKb�`�BEY;=@]�A�f>BkDï`WAC?a`4b_IKb%I�y%AC?r`cI"Y�]�=k|rf>B�blf>F%b�<>Yl?�\q?�A>b%I�y%AC]cZ%F%Y;=�Bkbd?�Y 9 t �



¤ 9

� \mIKYl? 8 t 8 ß � F%b%YeJkI�fC?�BEYc<>y"]�b%Bkb;=@b_BkX;?�y%?�Zd?�blfC?�<!Y;`e?�Z%A@?l=@]�D¹A@?�gEZd?�\�f>B

bd?�i>BkD�y%A>Bky%A>]�<>=CBkD�y_ACIKD{BkA>FHIKDW?�DW],=n?�Ye]WBEbd?�jE^"]{A@?a`cb%IKb_B�ß

h(x) = sign(wT · w + C
l∑

i=1

εi)
� 8 t�¤ 8 �

� bd?�jE^"] 8 tm¤ 8 �kBE\KImDW]�D{IKb%ImD�?�\mIKgEIKA@?l=@I�bd? w �£b%]�ACDW?�\K?�AC?a`4b_IKb%Ba�h| ε t C > 0 f>B.`H=@B0f!Bkbd?�jE^%I
JkBEb%IK\mYl?Gbd?�yd?�YeB�t  \mIuZ%ACF_X;?�jkB{í ¤ ®eî ß

yi(w
Tφ(xi) + b) ≥ 1− εi; ε ≥ 0 � 8 tm¤r±��

� BEbd?�jk^_I 8 t�¤r±!f>B�F%jEb%I�`�BkY;=@]�A-y_ACBk<>\KImYe?eb�`W`cIKi�f>I��£\q?��%Ye]Gb%BE<CY�]�b%jkb%];�-Z_IKD{Bkb%gEI�f><CYsI"y%AC]�<'=@]�A�<
� F%b%YeJkI~f>] φ t 3 ?�Ye]�\q?��_Y�]�g�D{BE=@]cZ%]�yz]cZ%y"]�ACb%Im�}`�BEYs=C]�A£f>Bh`TIKi>jkBEDW]�\m]4jEIK\Kb_]WAC?r`cb%Imb%]�gGbd?rf0�
`�BEj0f>ImD©AC]�^z]�D�`�`cImi£f>B!Z%IKD{Bkb_gkI�f><>Y�BED y%AC]�<>=@]�ACFut���A>BkZ%b%]�<>=�=n?�YsiCb_BkX;?,y%ACIm<>=@]�yd?)f>B�|sZd?.\q?��%Ye]
b%BE\KIKb_Ba?�A>b%]�=@BE�a?a`�]Hy%A>BE`�BkZ%BEDW]�`¡\KIKb_Ba?�A>b%]%t 3 ?�Ye]1F4`�BkZ_BkD{]�y"]lf>BEDïf>BEZ%A@?T�á?�b%X�\ªt�Y�BEACb%BE\��Çt
��]�X�\KB�f>DW]�<>I�b%BkYl?of-DW]��Eb%IK�7f>BEZ%BkAEß

• \mIKb%Bk?�ACb_]%ß K(x, y) = x · y |

• � ]r`cY�]r`Hyz]�\KImb%]�D1ß K(x, y) = (x · y + 1)p > 0 |dYkf>BkA p Z%]�\K]cjkIuF%yz]�AC?�^%b%ImYz|

• � F_b%Y�JEI�fC?ÈBkYs<Cyz]�b%BEbs=Cb%BkX�?xyd?�Zd?eblfC?�<HY;`e?�Z%AC?e=@]�D A@?�gEZd?�\�f>Beß K(x, y) = e
(−||x−y||2)

2σ2

�£<C\KImYl? 8 t 8 �h|

• Z4`�]�b%I�`�]lf><>Yl?vb_BE`cAC]�b_<CYl?TDWA>Bk�a?4ß K(xi, yi) = tanh(x · y + σ) |�Yaf>BEA�f>B σ y%AC?�X%|pYsI
X;?{F%yz]�A@?�^_\�fC?�D{]%|dZd?{b%BE`cAC]�b%<CYl?�D{ACBk�k?Wb%ImD�?�`cACBEZ%b%]�<'=@I�Imgk�%]cZd? 9 |zY�],f>B7bd?W`c�%]cZ%F
`cACBEZ%b%]�<'= 9 t
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� í�¤ ®eî y%A>BkZ%\K?�X;?of>]�bd?e<C\KBEZ%blf>I�yz]�<>=C]�yzBkY�F%yz]�AC?�^"B�D{BE=C]4Z_B�y"]cZ%yz]�ACb%Im��`�BEYs=C]�A£f>Bh`zß

• <>Yl?�\KImA@?of�Z%]�YsF%D{Bkb;=CB�|

• F_y"]�AC?�^%I�BEb%]¡]cZ�f>BkZ%BEA��£b%y%Akt � F%b%YeJkI�f>]1BkYs<>y"]�b_Bkb;=@b%BEX;?}yd?eZd?�blfC?H<7Y;`e?�Z%AC?e=@]�D�A@?�gÇ�
Zd?e\�f>Br�Ç|

• g�`e?�\mIKZd?�JEI�f>]7F%jkBEblfC?{Imgk^zBkA>I�bd?of>^z]�\�f>iC?Gyd?�A@?eDWBh=@A@? ´ IKb ε |

• y_ACBkImgkYsF%<>I�t
� Yl?�\mIKA@?eblf>B�f>B)`Ryz]�<>=C]�y%YsF�DWBh=@]cZ%B�yz]cZ%y"]�ACb%Im�R`�BEYs=C]�A£f>Bh`GgEBk\K]�yz]�D{BkDG^_b%]%|�Z%?�<CB+Imgk]�X�b_BkD{]
y%A>BE`�BE\KImY�BkDRF{b_IK�d?�bof>F�y"]cZd?e=CY�]r`zt
�
A>IKyz]�AC]cja?rf>]�<CYl?�\mIKA@?eblf>B)`R]�^%D{]4j�f>FHí~�@¤�|�~G¤ î ?�\KI�í 9 |m¤ î í�¤ ®�î t

ò! �ò 9�u���(�f$��`-�%('u���y�l-�%.�

� Z%\K]cjkI�=C`�Bkbd?+Z%A>BE`�Bk<@?-=@BEDWBE\�f>I~f>]�bd?-y%A>Bky%A>]�<>=CBkD¸bd?ejkBk\mF�^%IKb%?�ACb%B�]cZ%\m]4jEIm=C`�B-�£Zd?_| b%Br�Çt � X�\mBkZd?�\mI
<CI�^z]�DW]Wy%ACImDWBEA�AC?�gE`cA>iCja?eblfC?�Z%]�YsF%D{Bkb;=C]o`1`¡Z_`e?�A@?�gEACBEZd?T�ái>y"]�A>=�Imb¡`cACBEDWBa�ht 	 ?�gh`cACiCjk?�\KI
^z]�DW]¡g�F%yz]�A@?e^"]�Ys\~f>F%jkb%Im��^zBk<CBEZu|
YsI�bd?�Dð^z]�\�f7?e\KI
D�?eblf7Yl?�Y�]r`�]�<>=@b_]UZ_]�\K]cja?of>]¡y%ACImyd?�Z4�
b%]�<'=�Z%]�YcF_DWBEbs=@?wZ%]�\m]4jEBkb%BEDGF¨AC?�gkA>BkZ%Fut � g�yz]4Z%?e=@Ye]o`�X�\mBkZ%B¡bd?�AC?�gk\mIKjEb%B1`cA>BkZ%b%]�<>=@Iª|-YsI
<C]1`v=n?�^zBk\mI�|(]�^%\mIKYsFlf>D{]�]4Z%\m]4jEIm=>`�Bkb_]¡Z%A>BE`�]%t � gW=@B�=n?e^"BE\KB�`vy"]�<'=@]�y_YcFwF%jkBEblfC?¡bd?eACBkZ_IKD{]
]cZ%\K]cjkI�=C`�BEb%]�Z%A>BE`�]_|zYsI4f>B�]cZ_`cIK<>b%]W]cZHDWBh=@]cZ%B�ga?�blf>BEX�]r`�]WIKgkZ_Bk\q?a`�]%t
� bd?�Zd?�\~f>BE`e?�blf>FH]�y_IK<CFof>BkD¢b%?�<C\mBkZ%blf>B.D{BE=C]4Z%Bet

2(3]2(365 �`��i
�0� ±GImb�bd?�<>\KBEZ%b%IKYeB�� ´�® | ´�® t : IKb ´-: �uf>B�A@?�gh`4Im\ 	 ]�<><(��F%IKb_\q?�b}íµ¶ î t � D{BE=C]4Z_I �0� ±GF%y"]�A@?�^4�
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cos(TFIDFi, TFIDFj) =
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||TFIDFi|| · ||TFIDFj||
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• b%?�`c�%]cZ1y"]�<'=n?a`cIKD{]G`�BEYs=C]�A!`4�_]4Z%b_IK�HBk\mBkD{Bkb;=@]r`�Imb1ImgkAC?�jkF%b%?�DW]�Imgk�%]cZ%b%I"`�BkY;=C]�Ak|
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b%]r`�B,`cACBEZ%b%]�<'=@I(F_=CBk�kI�yz]r`�BEga?a`HDWBEZ1`�]�gk\mIKi>jkIu<>YcA>Im=CBkX;?�IKb�`c�%]cZ%b%BEX;?�`�BkY;=@]�A£fC?_|
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• yz]�bd?a`c\�fC?eDW]Gy_ACB0f>i>blf>I(Y�]�AC?�Y�|dZ%]�Ys\KBEA-b%IK<>]�]�^"Z_Bk\q?eb%I�`c<CI(<CYs\m]�y%I�`c�%]cZ%b%Im�¡yz]4Z%?e=@Ye]o`z|

• yz]�bd?a`c\�fC?eDW]Gy_ACB0f>i>blf>I(Y�]�AC?�Y�b4��YsA@?e=7�£b�f>B�`cbd?�y%A>B0f-Z%]�\K]cjkBEb��ht

Wij(t+ 1) = Wij(t) + α(t) · γ(t) · [Xi −Wij(t)]

γ(t) = e
− 1

2
·( rij
σ(t)

)2 � 8 tµ± 9 �

� BEbd?�jk^_I 8 tµ± 9 f>B α �%Im=CAC]�<'=�F%jEBkblfC?�F_=CBk�EI�IKb}F%yd?�Zd?�<�ja?�<>]�D¡t � ?�jkBh=@bd?�`cACBEZ%b%]�<'=.ga? α f>B
D{BkZ 9 IKb�¤�| rij yd?.f>B,A@?�gEZd?�\~fC?{D{BkZ¡gkDW?�X�]r`cIm=@]{JkBE\KImJk]{IKb}JEBk\mIKJk]_|zYsI%f>I(<Cy%A>BkD{IKblfC?�D{]�F_=@BE�
�£=C]�ACB�f�y"]�\mDWBEA�YsAC]�X;?GJkBE\KIKJe|_YsIcf>ImD¹<>y%ACBEDWImblfC?�D{]RF_=CBk�kIq�ht σ f>B�yz]�\KD{BkA)<C]�<>Bki>jkIKb_B�|dYsIuF%yd?eZd?
<!ja?�<>]�D1t
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* ]�DWI�=@B�A@?egE`cACi>jkBE`e?�\mb%IKYe]r`�=CBkD{Bk\~f>I+bd?�y_ACBky_AC]�<'=@I!y%ACBEZ%yz]�<>=@?r`cYsI�|-Z%?v`�Bkj¿àhX�\q?a`�à `�Bkj1`�Bet
3 ?�Y�]�F%yz]�AC?�^%IKD{]W`�Bkj�f>B�i>=@Bh`cIK\K]�A@?�gh`4A>iCjEBE`e?�\Kb_IKY�]r`z|�YsI�]�^_A@?a`cbd?a`�?rf>]�IK<>=CI�y_AC]�^%\mBkD1|"Imb�bd?e=C]
bd?�b%BEY}bd?�jEIKbTImgk^zBkACBEDW]�b%?of>^"]�\�f>iCI�ACBEgkF%\�=n?e=�]�gkIKA>]�DW?WgkZ_ACF%�EIKD{]�ACBkgEF%\m=@?e=@BetR��]�<>=C]�y%Ye]o`vgk?
gkZ_ACF%�EBE`e?�blf>B�A>BkgEF%\m=@?e=@]r`�f>B�`�Bk\mIKY�]_t � ?of>y_ACBky_AC]�<'=@B0f>i>Isf>BP���ûlúrý��lû���aÿv�[��ÿ6������ýl|sYkf>BkA)IKDW?�DW].Y
A@?egE`cACi>jkBE`e?�\mb%IKYe]r`.IKb+f>B�y_A@?a`cIK\Kb%?!=CIK<>=@?-A@?�gh`4A><>=CIm=@Bh`z|�YsIkf>]�Z%]�\K]cjkI�`�BkjkImbd?G��`c<@?of k+1

2
��AC?�gE`cA>iCjkBÇ�

`e?�\Kb_IKY�]r`zt � Bh`�BEZd?{D{]�AC?R^%Im=CI"YW\KIm�%]Ri'=@BE`cIm\K]%t � ?��_Y�]�yd?GF%yz]�A@?e^%IKD{],=CF%Z%Iht���ÿ»Slÿ���ýV�s����ÿCû����ý
w;ýlü��	���zû���� �aýl|�Yaf>BEA.f>B1y%ACIm<CyzBE`�BkYÈy"]�<@?�D{BkgEb%IK�&A@?�gh`4A>iCjEBE`e?�\Kb_IKY�]r`�Y¿<CYsF%y_b%I�`c<C]e=@I�F_=@BE�kBkb�t
� =CBk� wj yz]�<C?�DWBEgkb%BEX;?¨A@?egE`cACi>jkBE`e?�\mb%IKYl?Pyz]o`�B�|�Yl?�Ye]¬yz]�D{BkDG^zBkb&f>B¿bof>BkX�]r` y%A>IK<>y"Bh`�BkY
]�gEIKAC]�D�?wYl?�Ye]ÈYe?eY�]r`�]�<'=@BEbÈf>Bvy%ACIm<CyzBE`�BkY¨AC?�gE`cACi>jkBh`�?e\Kb%ImYe?¿Y&<CYsF%y%b%BEDGF[A>BkgEF%\m=@?e=@Fut²Í[��Î
�zû�üV�����k���zûº�X���	���>ûº�>û��	���6
��nÿ��lû�s�k�½w�û�IKgE^"BEACB,DWBEZ}AC?�gE`cACi>jkBh`�?e\Kb%ImYcI(`HY�]�DWI�=@B0f>FH=@Im<>=CBkX;?_|�YsI%f>B
bd?of>^z]�\~f-F%jEIKb%Ye]r`4I�=!y%ACI(\uBE\KBEDWBEbs=CIK��=@BE<>=Cb%B7D{b%]��EIKJEB,ImbHg,bof>BkX�]r`cIKD{IuACBEgkF%\�=n?e=CIubd?�F_jkI(]�<>=@?�\KB
A@?egE`cACi>jkBE`e?�\mb%IKYeB�|�Zd?HZd?of>]HBkbd?eYTACBkgEF%\m=@?e=at�Ï�þ;û�����������ýÐw;ýlü��	���k���>û���aÿV�>û��	����
��nÿ��lû�s�k�½w;ý���yd?
<CBEi>=CBE`e?}A@?egE`cAC<'=@Im=>`�B{y"]�<@?�D{BkgEb%IK�UA@?�gh`cACiCjEBE`e?�\mb%IKYe]o`z|(=n?�Ye]}Zd?HF_=CBk�kI
yz]�<@?eDWBEgkb%B{ACBEgkF%\�=n?e=CB
X�\mBkZ%B�bd?�blf>Im�%]r`�]�F%<CyzBki>b%]�<'=�`�gk?�yz]�ACBEZlf>F¡\�BE\KBEDWBEbs=C]r`�=@BE<>=Cb%B7D{b%]��EIKJEB�t
* ]�D{Im=CB�A@?egE`cACi>jkBE`e?�\mb%IKYe]r`,f>B�`�\mIm=CBkA@?l=@F%A>I"y%A>IKYl?�gk?�b�g�A@?�gE\KImjkb%]�F%<>y"BEiCb%]�<>=áf>]1í 8�:lî |%b%BEYe?o�

=@BEACI,<C]¨ImDWBE\KI�`�Bkj¿F%<>y"BE�d?¨Y�]�=}Z%ACF_X�I�t � Bk\mIKY�]�YcAC?e=�f>Bw^%Im\7y%A>]�^%\mBkD y%A>BkDW?of>�%Bkb Ye]�ACy_F%<
^zBk<CBEZ%IK\K?_t

ò! �Ñ ÅÊ%!$]Ò.�,%R".'HÓ�-

� Bh=@]cZ%]¼þ���X�cý��lû���EûU�ª?�b%X�\�t¼^"]c]�<'=@IKb_Xs�G<C]�F_`�BkZ%\mI � Jn�d?�y%ImACB}Bh=�?�\,í 8e®�î t � DW?�D{]�Ye]�D{Im=@B
YTA@?egE`cACi>jkBE`e?�\mb%IKYe]r`�g{Bkb%?�Y�]¡DWBh=@]cZ%]%t 3 I
AC?�gE`cACi>jkBh`�?e\Kb%ImYcI
yd?1b%B{Z%Bk\mFlf>B0f>]H`cgkyz]�ACBEZ%b%]�Imb
b%BE]4Z_`cIm<Cb%]%|;=CBkDR`�Bkj
f>Im�WF_y"]�AC?�^%\~fC?�DW]�gk?�yz]�ACBEZ%b%]%t 3 ?�Ye]RF%yz]�A@?e^%IKD{]�y"]�<@?�D{BkgEb%B�AC?�gE`cA>iCjkBÇ�
`e?�\Kb_IKY�B1ga?ey"]�A>BkZ%b_]�y%ACBEY�]�yz]cZd?e=@Ye]r`xImbxyz]�<CYsF%iC?�DW]�IKgE^"]�\~f>i@?e=CI+=@Im<>=@B¡y%ACImDWBEACBe|+YsI�ImD�?of>]
bd?of><>\q?�^_iCB+A>BkgkF_\m=n?l=@B�t 3 ?�Ye]�`Gyz]�<>=C]�y%YsF�F%jEBkblfC?�`c<@?�YeBkDGF�yd?eACF1� dj | ci ���áZ%]�YsF%D{Bkb;=k|;A@?�gEACBkZd�
Z%]cZ%Bk\mIKD{]�F4=@Bk� wtij |�YcI_bd?�D6y%ACBEZ%<>=@?r`c\~fC?_|�Yl?�Y�]�=CBk�EY�]�f>B+Z%]�^_Im=@Icy%AC?r`cI4yd?�Apgk?�`4<C?�YRAC?�gE`cA>iCjkBÇ�`e?�\Kb_IKY�]cZw¤7Z%]�=>�@¤�t 3 BRF_=CBk�kI�bd?e=C]�F%yz]�A@?e^%IKD{]�ga?TàEy_ACIK\K?�X�]cZ%Im=CBE`�à�AC?�gE`cACi>jkBh`�?e\Kb%ImYe?�=a|zYsI
X;?.y%ACImy%A@?a`cIKD{]�=n?�Ye]%|sZd?7y_A@?a`cIK\Kb_],AC?�gE`cA>iCja?7yd?�ACB�g!`�Bkj�f>]RF_=CBk��f>]%|c=C]�ACB�f
yd?eACB�|cy%A>IzYl?e=CBkA>IK��f>B
A@?egE`cACi>ja?�blf>B7b%BkF_<CyzBkiCb_]%t 3 ?{AC?�gE`cACi>jkBh`�?e\Kb%ImY�bd?e=@]{F%yz]�A@?e^%IKD{]�g.Bk\KBEDWBEb;=@Iu=@BE<>=Cb%BRD{b%]��EIKJkB
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IKbUZ%]�^_\�f>Bkb_BWF_=CBk�EI wtij y"]�y_A@?a`cIKD{]H` wt+1
ij
t���]�<>=@]�y"BEYUyz]�bd?a`c\�fC?eDW]%|(Z%]�Yc\mBkA.b%Im<C]1F%<CyzBki>b%I

`c<CI�A@?�gh`cACiCjEBE`e?�\mb%IKYsI�t * ]�gkX�A@?�Z%ImDW]�`c<CBWYvA@?�gh`4A>iCjEBE`e?�\Kb_IKY�Be|pF%yz]�A@?e^%IKD{]Hy%A@?a`cIK\m]¡\mIKb%Bk?�ACb%B
Y�]�DG^%IKb%?�JkI~f>B�ga?�Y�]�b_jkb%I(Y�]�DWI�=@B�A@?egE`cACi>jkBE`e?�\mb%IKYe]r`"t

ò! �Ô ôÕ-f�;�(�)-��`-0/£�;$&�;"�'HÓ�"o�u/��r-0Ì�'u�./£�`$��l".�I%!�;Ì`�I".'LÓ�"

243	ÖR365 ×¹KI=6NuQR8YC0=�p�8YdBpØD�FHGIC0DBJIK;FhNH?kF
� jEIKb%Ye]r`4I�=@]�<'={A@?�gh`4A>iCjk?�blfC?�]�^%IKjk?of>b%]UZ%]�\K]cjkImDW]}g1b%?e=n?�b_jkb%]�<'=áf>]¨� τ �GImb&<�yz]�b%]r`cb%IKD·y_ACI��
Ys\KImJkBkD·� σ �Çt � ?e=n?�b_jkb%]�<'=.A@?�gEACBEZd? ci f>B�Z%]�\m]4jEBkbd?�gG`�BkA�f>BE=@b_]�<>=£f>]wí 8�:lî `}Bkbd?ejk^%I 8 tµ±_¤�|�Ye?eA
yz]�DWBEb%I�ß
jkB�f>B�bd?�Ys\�f>F%jEBkb�Z%]�YcF_DWBEbs= dx |;YcI4<Cyd?eZd?�`RAC?�gkA>BkZ ci |�A@?egE`cACi>jkBkb�`R=@?�A@?egkACBEZu|Ef>B+AC?�gE`cAC<'=@I�=@BE`
y%AC?r`cIm\Kbd?_t  \mIpZ%ACF_X;?�jkBe|(jkB�f>BG`c<@?�YTZ%]�YcF_DWBEbs=.AC?�gE`cA>iCjkBEb�`Ty_A@?a`cI�A@?�gEACBkZ�|%f>B�b%?e=n?�b_jkb%]�<'=
¤ 9�9 ��]cZ%<>=C]�=@bd?�� P (φ(dx, ci)) = 100% �Çt � Bkb%?�jk^d?e� 8 t²±_¤HImb 8 t²± 8 y"]�D{Bkb_I 3 ]�gkbd?�Yl?Tga?
F%<>y"BE�¿�ª?eb%X�\�t 3 	+��� �h|dD{BkZ4=@BkD¢Y�]�f>B,]�gkbd?�Yl? φ̌ y%A>IK^%\mIK�kBEY�y%AC?a`4Iu`cA>BkZ%b%]�<>=@I φ t

P (φ̌(dx, ci)) = T |φ((dx, ci) = T ) � 8 t²±_¤r�

� bd?�Yl?�Bkb%?�jk^d?�Ye]�= 8 tµ±_¤�`�BE\�fC?�=CF%Z%I%gk?�y"]�b_]o`cb%I_y%ACImYc\mIKJe|�Ykf>BkA�yd?�]�^%A@?a`cbd?a`e?�DW] ci |e=n?�Ye],ImD�?
Bkb%?�jk^d?7]�^%\KImY�] 8 tµ± 8 t 3 F%Yl?of)<CB�`cy%A@?�iC?�D{]%|4Yl?�Ysi>bd?!f>B�`�BkA�f>BE=@b_]�<>=k|%Zd?7Z_]�\K]cjkBEb��kB�A@?�gh`cACiCjEBkb
Z%]�YsF%D{Bkb;=Ry"]�b_]o`cb%]¡y%ACImYs\KIKjEBkD{]%t $ B�\q?e�%Y�]H`c<@?�YvZ%]�YsF%D{Bkb;=k|�YsI)�EBWAC?�gE`cA>iCjkBEbu|�yz]�b%]r`cb%]
y%A>IKYs\KImjkBkD{]%|af>B�`�BkA�f>BE=Cb%]�<>=�ga?�yz]�b%]r`cb%I(y%ACImYs\KIKJ7¤ 9�9 ��]4Z_<>=@]e=@bd?_t

P (φ(dx, ci(σi))) = T |φ̌(dx, ci(σi) = T ) � 8 t²± 8 �

* BkAu`cACBEZ%b%]�<'=@I;bd?l=n?�b%jEb%]�<'=@I�Imb�y%ACImYc\mIKJk?�]�^%AC?r`cbd?a`e?�D{]-y"]-yz]�<C?�DWBEgkb%Im��A@?�gEACBEZ%IK�u|o<>I�DW]�A@?�D{]
yz]�X�\KBEZd?e=CI4=@F_Z%I�|;Yl?�Ye],=@?�YsiCb%B�y"]�<@?�D{BkgEb%B!A@?�gEACBkZ_B�yz]�<>y%\K]�i>IKD{]%t���]�F%Z%?�ACI�=@Ilf>B-yz]�=@A>Bk^%b_]%|sZd?
<>=@?�`4A>BkZ%b_]�<>=CI τi IKb σi <>F%^cf>BEYs=CIm`cb%Id`�BEA£f>Bh=@b%]�<'=@IdF%yz]�AC?�^%b%ImYe?4|�Zd?�^"].<>IK<>=CBkD�A@?�gh`4A><>=CIK\%]�^_A@?a`;�
bd?a`e?�b%IuZ_]�YsF%DWBEb;=-`�Z%]�\m]4jEBkb%I"A@?�gEACBkZ�t 3 ]�A>B0f+X�ACB�gk?r�������Cû�w;ý��lû��ý!`�BkA�f>BE=@b_]�<>=�A@?egE`cACi>ja?�blfC?4t
3 ?�Y�]v\q?e�%Y�]T=@I�`cACBkZ_b%]�<>=CI-]4JEBkb%ImDW]Tg�F_y"]�AC?�^z]�y"]of>DW]r` FPi �ábd?�y%?�jkb%]vyz]�gkI�=@I�`4b_I��h| FNi



8 ¶
�áb%?�yd?�jEb%]Wb_BkX;?e=CIm`cb%Iq�h| TPi �áy%AC?r`cIm\Kb%]�yz]�gkI�=@I�`4b_I��h| TNi

�áy_A@?a`cIK\Kb_]{b_BkX;?e=CIm`cb%Iq�ht

τ̂i =
TPi

TPi + FPi

� 8 tµ±�±;�

σ̂i =
TPi

TPi + FNi

� 8 tµ± ® �

� BEbd?�jE^d?�� 8 tµ±�±wImb 8 tµ± ® IKiCjEBkD{]wy%A>IK^%\mIK�EBkY¿ga?UZ%]�\m]4jEIm=@Bh`Èbd?e=@?�b%jkb_]�<>=CI�Imbx]cZ%y"]�Yc\mIKJk?Uyz]
yz]�<@?�D{BkgEb%IK�HAC?�gkA>BkZ%Im�ut � ?�]�^%A@?a`cbd?a`cb%]�`4<>Bk�¡]4Z%\m]4jEIm=CBE`Wyd?{ImD�?eDW]7Z_`e?{yz]�<>=C]�y%Yl?_ß

• D{IKYsA>]�y"]r`cy%A>Bkj0f>Be|;Ykf>BkA�Z%]�^_IKD{] τ IKb σ <�<CBEi>=@Bh`e?�blf>BkD©yz]�<C?�DWBEgkb%Im��]4Z_\K]cjkIm=CBE`��áBEbd?�jE^%I
8 tµ±�±�IKb 8 tµ± ® �Ç|

• DW?�YsAC]�y"]r`cy%ACBEj0f>Be|�Ykf>BkApbd?l=n?�b%jEb%]�<'=pIKb7]4Z_y"]�Ys\mIKJ�bd?of>y%A>B0f�]�^%AC?a`4b%?r`e?�D{]�àE\m]�Yl?�\Kb_]�à�ga?
`c<@?eY,AC?�gkA>BkZ7IKb,bd?e=@]GàEX�\m]�^d?�\mb%]�àe|a=@?�Y�]�Zd?�ImgkAC?�jkF%b%?�DW]�yz]o`cy%A>Bkj�f>B�A@?egk\KImjkb%Im�.A@?�gEACBkZ_]o`
�£Bkbd?�jE^%I 8 tµ± : IKb 8 tµ±;¯��Çt

τ̂µ =
TP

TP + FP
=

∑|C|
i=1 TPi

∑|C|
i=1(TPi + FPi)

� 8 tµ± : �

σ̂µ =
TP

TP + FN
=

∑|C|
u=1 TPi∑

i=1 |C|(TPi + FNi)
� 8 tµ±�¶;�

ˆτM =

∑|C|
i=1 τ̂i
|C| ; σ̂M =

∑|C|
i=1 σ̂i
|C|

� 8 tµ±;¯��
� ^d?�A@?�gEACBEZd?�<CB.\q?��_Y�]�A@?�gE\KImYcFof>BE=n?R`�ACBEgkF%\�=n?e=CIK�u|4iCB.y"]�<CBk^zB0f-jkB.]�^%AC?a`4b%?r`e?�D{]�D{BE=@]cZ%]%|4YsI
A@?egE`cACi>ja?�`.AC?�gkA>BkZ%B)g)DW?�\K]-yz]�gEIm=@I�`cb%IKD{I�F%jEb%IKD{I;Z%]�YsF%D{Bkb;=CI�t���]�<'=@]�yzBkY.^z]�^z]�\�f>B�F_=CBk�EBkbu|�jEB
F%yz]�A@?e^%IKD{]7DW?�YsAC]�y"]r`cy%ACBEj0f>Bet � ?7Z%]�\m]4jk?�blf>B!F%jEIKb%Ye]o`cI�=@]�<'=@IzA@?�gh`4A>iCjk?�blfC?G\q?e�%Y�]7F%y"]�A@?�^%ImDW]
=@F_Z%I�Z%]�\m]4jk?�blf>B�bd?l=n?�b%jEb%]�<'=@I�IKbHbd?eyd?�Y�B 8 tµ±�°_t

Â =
TP + TN

TP + TN + FP + FN
Ê =

FP + FN

TP + TN + FP + FN
= 1− Â � 8 tµ±�°;�

� Bkb_Zd?�A�y%?�DWBh=@]cZd?�bd?e=n?eb%jkb%]�<>=@I�IKb¡bd?�yd?eY�BGb%I(`�BE\KImY�]�YsA@?l=�F%yz]�AC?�^%\�fC?ebd?_|�Y�BEAk|�Ye]�=�f>B7F%X�]e�
=@]r`cIK\4x)?�b%X%|�bd?�A>BkZ%I~f>]�]�^%Imja?of>b%]�`�Bk\mIKY�BT`cACBEZ%b%]�<'=@I�ImDWBEb%]r`�?e\KJa?UDWBh=@]cZ%]¿b%BE]�^"jEF_=@\~f>Im`�]¿bd?
<Cy_ACBkD{BkDR^"B.i>=CBE`cIK\�y_A@?a`cIK\Kb_B�A@?�gh`4A><>=CIm=C`�BW� 3 ��~ 3 � �ht
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ò! �Ù M_"YÃ(�sÓ��)�f-�ÃÚ�u�;-0Ò.�]-0�)"

��]cZ%A>]4j�f>B{<C?�D{]4Z%B�f>b%BkX�?HAC?�gE`cA>iCja?eblfC?1^zBk<>BkZ%Im\�<CBEDây"]�<>YsF%i@?�\
yz]4Z%?e=@IpYl?�A�<>BWZ%?Hy_ACBkX�\KBkZ_b%]
IKb�AC?a`4b_]{gk?e=@]�<>BkD�<>B�]4Z_\K]cjkIK\zga?Gb%?�jkImb � ]�ACDW?�\KImga?�JEI�f>B!]�y%Im<@?Gyz]�<@?eDWBEgkb%Im��DWBh=@]cZut � Bh=@]cZ%B
<CBED¢A>BkgkZ_Bk\KIm\"`W`�Bkj.<>YcF_y%IKbHIKb.f>IK��yz]�<CYsF%iC?�\uy%A>BkZ%<'=n?a`cIm=@I"=@BkA-y_ACIKD{BkA�fC?e=@I�D{BkZ�<>Bk^z]lfEt 3 A>F%Z%IK\
<CBED <CB-]�y%IK<C?e=@I4y%ACBEZ_`c<CBkD©D{BE=C]4Z_B�|�YsI%<>],b%?of'`�BEjnYcAC?e=)y%ACImYe?ega?�b%B)`G\KI�=@BEA@?e=CF%ACIcIKbG=C]�`Gblf>Im�%]r`4I
]�<>b%]r`4b_Iu]�^%\mIKYsI�|cY�BEA-<CB�`�\mIm=CBkA@?l=@F%A>Izyz]lfC?a`c\�fC?of>]7=@F%Z%I�y%ACImYe?ega?�b%B�DWBh=@]cZ%B�g�b%BEYl?of-<>y%ACBEDWBED��
^d?�D{I�t���]�\KBkX�=CBkX;?�<>].<Cy%A>BkD{BkDG^zB-y%ACBEZ_`c<CBED ga?e=C]%|;Zd?�<>B-DWBh=@]cZd?�y%ACIm\q?�X�]4Z%Isyz]�<@?eDWBEgkb%BEDGF
y%A>]�^%\KBEDGFut
��]lfC?a`4I�<>B7<>IKJEBkA+`cy%A@?ei@?�blf>B7?�\mIsf>B�=n?�Ye]Wy_A@?a`cIK\Kb_]�?�\KI"b%B�t � Z%X�]r`�]�A@?�<>=n?�Z_`e?_ß

• y_ACIK\K?�X;?ofC?eblf>B�D{BE=C]4Z_B�y"]�<C?�D{Bkgkb_BkDGF�y%A>]�^%\mBkDGF�]�D{]�X�]cja?)blf>BkX�]r`�]�A>BkiCBh`e?�blf>B�g�D{BE=@]cZ%]%|
YsI�DGFRf>B.y%IK<C?�bd?�bd?�Y�]��k]{IKbH<-=@BkD¢\q?��%Ye]�DWBh=@]cZ%]�IKgk^z]�\~f>i@?�D{]%|

• jEB�y%A>IK\K?�X�]cZ%IKD{]�D{BE=@]cZ%]1y"]�<@?�D{BkgEb%BkDGFwy%AC]�^_\KBkDRFu|�Z_]�^%IKD{]1bd?}Y�]�b%JkFw`�Bk\mIKY�]¡A@?�gÇ�
Z%A>]�^%\~f>Bkb%]�<'=�D{BE=C]4Zu|�YcI�<C]¿<C?�DWB¡<CBE^%I�bd?eDWBEb¨]�gkImAC]�DW?vb%B � ]�A>D�?�\mIKgEIKA@?rf>]TIKgkZ_Bk\q?a`�B
<>y%\K]�i>b%B�D{BE=@]cZ%Be|�YcI�^%I�^%Im\q?}F_y"]�AC?�^%bd?�b%?}`�Bkj�f>BkD·i'=@Bh`4Im\KF¿y%A>]�^%\mBkD{]o`zt 3 BE�a?a`e?Wf>B
=CF%Z%I�y%A>IuIKgE^%IKA>IuF%<>=CACBEgkb%B,DWBh=@]cZ%B�ga?�]�^%AC?a`4b%?r`�]Wy_AC]�^%\mBkDW?_t

� ?�b%ImDWI�`�])f>Be|4Zd?.<CB�iCB!`�BEZ%b%]GF%yz]�AC?�^%\�fC?rf>],D{BE=C]4Z_B�|sYsI"<>]7^%Im\KB!F_`�BkZ%BEb%B�`�iCBE<>=CZ%Bk<>BE=@Im��\KBh=@Im�
IKb¡b%IKj7b%BGYl?��EB�|�Z%?�<CBG^z]�=C]�`}YsAC?e=@YeBkD�<Cy%A>BkD{Bkb%Im\K]%t � IKJEBkA�f>BGACBE<k|�Z%?.f>BGbd?of>^z]�\~f>B7<'=n?a`cIm=@I
bd?�Y�]�bofC?_|dYsI�gED�?eX�Flf>B�t)��AC]�^_\KBkD¹yd?�f>B�|�Zd?�=n?�Y�]�bof�b%B,gkDW?�X�Flf>B�AC?r`cb%]{yz]�X�]�<'=@]%|d]�gEIKA>]�D�?
Zd?�<>]TACBkgEF%\m=@?e=@I
`�jk?�<CIm�¿=@F%Z%I)b%BkF_y"]�AC?�^%b%I)ga?�y%AC?�Y;=@Imjkb%]�F_y"]�AC?�^z]%t � bd?�]4ZwDW]��Eb%]�<'=@I�gk?
IK<>Yl?�blf>B.y"]�y"]�\mb%]�DW?Rb%]r`cIK�1DWBh=@]cZH<@?�D{]4Z_B0f>b%BEX;?{AC?�gE`cA>iCja?eblfC?�f>B,IKb;=CBkACZ_IK<CJEIKy%\mIKbd?eACb%]�<'=at � ?
Z%A>F%X�IK�vyz]4Z_AC]cj0f>IK�Tb%?�DWA>Bkj�]�^_<>=n?rfC?of>]¡D{BE=C]4Z_B�|�YsI
iCB�b%IK<>]H^%IK\mBGF%yz]�A@?�^_\�fC?�b%B�gk?�y"]�<'=@]�yzBkY
<@?eDW]cZ%B0f>b_BkX;?�A@?egE`cACi>ja?�blfC?4|�`�Bkb%Zd?eA7^%I�<>B�|(jkB{^%I�^%Im\KBGyz]�gEbd?�b%B�bd?�=@BED�y"]cZ%A>]4j�f>Fu|�bd?of>^%A>�
gkBE\K]TZ%]�^%AC]T]�^_b%Bk<>\KB�t * ]�=Gy%ACImDWBEAR\q?e�%Y�]Tbd?a`�BkZ%BEDõDWBh=@]cZ%]�yz]4Z%yz]�A>b%IK�w`�BkY;=@]�A£f>BE`z|)YcI(f>B
=@A>BkbsF_=Cb%]GàÇ`4A>]4jk?dàH=CBkDW?+bd?-y"]cZ%A>]4j�f>F,<C?�D{]4Z%B�f>b%BkX�?+A@?�gh`4A>iCjk?�blfC?!IKb)f>B
�kB
b%BEYe?rf�jk?�<@?!gkbd?ebd?
bd?Hy"]cZ%A>]4j�f>FU<'=n?e=CIK<'=@IKYeB�t � Bh`�BEZd?¡<C?�DW]Hgk?�b%IKD{Im`�]�<>=.D{BE=C]4Z_B�b%I�Z%]r`�]�\~f�gk?1bof>Bkb%]1F%<CyzBki>b%]
F%yz]�A@?e^"]%|dYl?�A!bd?eD�Z%]�Yl?�gkFof>B7D{b%]�X�]{D{BE=@]cZu|dYsI(<C]Wga?�<>I�fC?�\mB�\KB.ga?�=@ACBEbsF_=@BEYzt � ]�ACZd?�yd?�f>B
A@?egk\KImYl?�y%ACI�DWBh=@]cZ%I�yz]4Z_y"]�A>b%IK��`�BkY;=C]�A£f>Bh`�=n?_|oZd?�f>Bp�EB
Z%]�^%A>]-y"]�gEbd?�bd?-bd?-Z%A>F%X�Im��y"]cZ%AC]cj0f>Im�u|
IKbHZd?�IKDW?�DW]cjkb_]�=CBk]�A>BE=CIKjkb_]{yz]cZ%\q?�X�]%t � YsA@?l=@I_f>B.<@?�DW?�y%ACImy%A@?a`e?{D{BE=C]4Z_B � ]�ACDW?�\KImgkImA@?�bd?4|
=n?eY�]ÈBkb%]�<>=n?a`cb%B�f>B�]�y_IK<C\~f>Im`e?wImb¨=@F%Z%I�Z_]�b_BkY�BUD{BkACBT\K?��kBTF_y"]�AC?�^%bd?¬�£y%ACBEZ_`c<CBkD `¨<>`�]of>I
� ]�A>D�?�\mIKgk?�JkI~f>I��ht * ?eY�]R<>B�^z],DWBh=@]cZd?.`�A>Bk<>b%IKJEIz]�^%b%Bk<>\q?_|s^z]7yz]�Yl?�gk?�\dja?�<Et � ?�b%ImDWI�`�])f>B!=@F%Z%I



8 °
Y�]�DG^%IKb_IKA@?eblf>B�`�Bkj-D{BE=C]4Z7ga?�Z%]�<>BkX;?eblf>B+^z]�\�f>i>IK�RA>BkgEF%\m=@?e=@]r`zt 3 ?�Y�]�<>BkD�`R<'`�]lf>BED5yz]�<>=C]�y%YsF
F%yz]�A@?e^%IK\�Z_`�B�DWBh=@]cZ%I�ß 3!� �0� � Imb�Y�bd?of>^_\�f>IK��f>IK�{<C]�<>BkZ%]r`zt � y%A'`�]�<CBED¹Z_]�\K]cjkIm\dJkBkb;=CAC]�ImZ%B�|4g
Z%A>F%X�]�yd?�IK<CYl?�\�bd?of>y%A>IKD{BkACb_B0f>iCB�Ys\~f>F%jkb%B.^zBk<>BkZut



Àw¨ÁPOR¥�NPÂ�Q �
L4M.N¨Q1Å¬ùU¥ ½ ¥¨ô ÈÅ¼QHÂ�÷§Q�ÁP¥ ó&¥§M.NPó¼ø�SU¥¨÷§Â�¥

�4 >Ã 9�u$�/��)�l�Y�P��-,�E"

� DW?�DW]{^d?�gE]�IKgh`c\KBkjnYe]r` � Im]�D{BkZ%ImJkIKb%? � \K]r`�BEb%IKJk?_|"YsI%f>IKD��EBk\KImDW]�`cbd?�y%A>B0f�Z%]�\K]cjkIm=CI�]�gkb%?�Y�Bet
� <@?eY¨IKgh`4\mBkjEBkY¨ImD�?w\K?��%Ye]�yz]�\~f>F%^%b%]¿i'=@BE`cIm\K]¿]�gEbd?�Y�|�YsI�<C]�gk^_A@?�b%BT`x<Cy%Im<CYsF[gTImDWBEb%]�D
� B �_� � � BEZ%IKJk?�\ � F%^sf>BkJE= � Ba?�Z%Imb%Xs�7Imb¿<C]vA@?egkZ%BE\�f>Bkb_B�bd?}`�BEj1AC?a`4b_I�t � X�\mBkZd?e\KI�<CI+^z]�D{]
=@]�ACB0f+F%<>y"BEiCb%]�<'=�AC?�gE`cA>iCja?eblfC?Wyz]�y"]�<C?�D{Bkgkb_IK�HA@?a`cb%Bk��t

�4 �ò ùÛ$��>�E-0�)$�Üf$�'u" ½ ���,%.-0'u$�Üf"

� Im]�DWBEZ%IKJEIKbd? � \K]r`�BEb%IKJk?�f>B.<C\m]r`�Bkb_<CYl?�bd?�JEIK]�b%?�\Kbd?�AC?�jkF%b%?�\Kb%ImiCYl?�^%IK^_\KIK]�X�A@?e«lfC?Rga?{y"]cZ%AC]cj0f>B
^%Im]�DWBEZ%IKJEIKb%B���ÉcÊsÊ;Ë-Ì>ÍsÍlÎsÎcÎ�ÏáÑ;�)Ï è Ð"Òsæ_Þ¥¡�ÏC×cÒ�Í4ÒrãsÑ�Ò�Í_ÒrÐ`�%Ô_æ;ÕzÒoÝ"Ò�Í4ÒaÐ%ê4Ö¥Ý)Ï�ÉcÊ�ÑzÞs�Ç|
YcI�]�^%<CBEX;?
D{BkZ%ImJkIKb_]%|�<'=@]�DW?e=@]�\K]�X�I~f>]%|�`�Bh=@BkA>IKbd?eAC<>=>`�]%|!^%Im]�\K]�X�I�f>]TImbxblf>Im�%]r`�B}^%?�gkImjkb%B1`�BkZ_B�t � ?ega?�<>B
X�AC?�Z%I��EBR`�BEj�Y�]�= 8e9 \KBE=�IKb}`cYs\�f>F_jkFlf>B�\mIm=@BEA@?e=CF%AC]_|"]�^sfC?r`c\~f>Bkb%]�` � \K]r`�Bkb%I~f>I�|�Imb�Z%BE\q?�<C\m]r`�Bkbc�
<CYsIm�v?r`s=C]�A£f>Bh`"|�]�^cfC?a`c\�f>Bkb%?W`¡=CFlf>IKb_I�|zYcI�DW]�A@?of>]Wga?�Z%]�iCja?l=@I�Z_]�\K]cjkBEb%IKD�YsACI�=@BEACI�f>BED¾�á]�^cfC?a`c\��
f>Bkb_]UZ_Bk\K]_|�<>\K]r`�BEb%<CYsI�?a`s=@]�AE|�b_B�<CD{B�^%Im=CI+ACBEJkBkb_gkI�fC?4|�ImgE`c\KBEjkBEYz|�yz]�AC]cjkIm\K]}<�Ye]�b%X�A>Bk<C?_|�t�tmt²�ht
� ?HIKgkX�A@?�Z%bof>]1gE^%IKA>Y�B{<C]¡^%IK\mIpy"]r`cgkBh=@I �}�
�����	 � ]r`cI�� � BkZ_IKJa?e\ � I�=@BkAC?e=@F_ACB  bd?e\m�c<CIm<7?eb%Z
	 BE=@A>IKBh`�?e\ � �4<'=@BED��
<>=n?eb%Zd?�A>Z%I�|sYsI;f>Im�WF_y"]�AC?�^%\~fC?,<'`�BE=C]r`4b%?GDWBEZ%IKJEIKb%<>Ye?.gk^_IKACYl? �}�
�����0��� t
� <CBE^%IKb_<CYl?W]�^zZ%BE\q?a`e?{yz]�=@BEYl?{g7?�b%X�\mBki>YcImDWI"Ys\�f>F%jEb%IKD{Iu^zBk<CBEZd?�D{I(IKg.�%IKBEA@?�A>�%IKjEb%]�F%ACB�f>Bkb%BEX;?
=@BEga?a`cA@? � B �_� t � <@?�Y.gk?�y%IK<�`c<CBk^_Flf>B-Ys\�f>F%jEb%B�^zBk<>BkZ%B�¤�Z%] : |eYcIc]�y%Im<CFlf>B�f>]�bd?of>yz]�D{BkDG^_b%B0f>i>B
`cIKZ%ImY�B�jE\q?�b%Yl?_|�ImbvYc\~f>F%jkb_B�^"BE<CBkZ_B 8 Z%]U¤ 8 ga?�DW?�blf�y"]�DWBEDG^%b%BG=CBkD{B�t���]�DWBEb�Ys\�f>F_jkb%Im�
^zBk<CBEZWy%?.\K?��%Ye],b%?e=n?�b_jkb%B�f>B�]�y%IKi>BkD{]�<�Ys`e?�\mIm«dYl?e=C]�A£f>Iª|�YsIlf>ImD�yz].y"]�=CACBE^%I%Z%]cZd?�D{]�Z%]cZd?e=@b_B
IKgEA@?�gEB�ga?�Y�]�b_JkBky4=@B�|�YsI4f>IK� � B �_� b%B.y"]�YsA>Im`e?_t
� IK]�DWBEZ%IKJEIKbd? � \K]r`�BEb%IKJk?�f>B.Z%]�<'=@]�y_bd?�=CF%Z%I(y%A>BkY�]Wy%ACBEX�\KBEZ%]r`e?�\Kb%ImYl?��á<>\�t)±_tm¤r��IKb�=@BEjkB,bd?

� A@?�JE\KFut � ]�<Cb%]r`cI(<C\KF_�kI�ga?G`�]4Z%BEblf>B,^%IK^%\mIK]�X�A@?e«ef>B�ga?�A@?egkIK<>Y�]r`e?�\KJEB�|dYsI�Z%BE\q?of>]�bd?�y"]cZ%A>]4j�f>F
D{BkZ%ImJkIKb_B�]�gkImAC]�DW?Gbd?�yz]4Z%A>]4j�f>IK�u|4YsI4f>IK� � IK]�DWBEZ%IKJEIKbd? � \K]r`�BEb%IKJk?�yz]�YsACI�`e?_t

8 ³



± 9

� \mIKYl?�±_t�¤�ß � b;=@BkA>b%BE=Cb%I(Z%]�<'=@]�y1Z%] � �



±_¤
��ACIKD{BkA-gk?�y%Im<@?�IKg � Im]�D{BkZ%ImJkIKb_B � \m]o`�Bkb%ImJkB�`Ð1 �}� ]�^%\mIKYsI�ß

Þ Ý4Ö%å;ÔeÝsê`ß
Þ Òoê;ßsØ�à�àsØcÙ Þ Í4Òoê;ß
Þ ÊzÒoÊdÞ�Ö�ß�Ü4Ý%ÔoÐsÉ�Ô;ç4ÞlÕ_Ö4ÔcÞ�ç�Ý�Ð%ç©Þ�ç�Õ%çRáCç¬Õ§ê�Ò�ç�Ó�Ð�Ôc×lÊzÒ� zÒ ÒaÐ ä êsÝ_ç�ÕdÞ¥¡sÖ�Ðl¡ è ÒaÐcÊ%Ö�Ýd×oÊzÒsåcÒ\¡_×q "ÒaÉ
Ë�Þ¥¡ è�â Ð"ÒaÉ¸ã�ÔcÞ�Ö ä Ð"Ò Þ ÍlÊzÒrÊ�Þ�Ö�ß
Þ ÊcÝ_çeÐz×;Þ�ç�Ê_Ö�ê4é�Ê"ÒrÊdÞ�Ö�ß�ÜcÝ%ÔoÐzåoÉ�Ô�ç_ÞeÕ_Ö4ÔcÞ;ç�Ý¹Þ�ç�Õ_ç�Ó_Ö�ÒaÐ ê�Òeç;Ó�Ð�Ôc×cÒs×§çeÐ4ê§ÊcÝ4Ösç�Ê;ÑdÖeÐcÊ5Ô\�
ÒaÐcÊ%Ö�Ýd×oÊzÒoÊzÒeç4Þ Þ è Ð4Ó¸ê�Ò;×�Ösç%×�Ö_× Þ ÍeÊcÝ4çeÐz×sÞ�ç�Ê_Ö�ê_é�ÊzÒrÊdÞ;Ö�ß
Þ ÖeÐ_Ó4ésçeãz×lÊcÝ4ç_åoÊlß�Ü_ç_åq 4ÓsÝ%Ô è Ð_ê)ÏUÜcÝ%ÔoÐzåoÉ�Ô�ç4ÞlÕ%Ö4ÔsÞ�ç�Ý©Þ�ç�Õ_ç�Ó_ÖÚã0Ü`ä��Bå&É%ç_×&ã%ÖsÖeÐ6ç¼Õ_ç4Þ è ç�ã�Þ�Ö
ê�Òeç;Ó�Ð�Ôc×oÊ"Ò;åxÑdÖ�Ê;ÉzÔeê ÒaÐ5ÒaÐ4Ê_Ö�Ýd×oÊ"ÒrÊzÒeç4Þ6Þ è Ð4Ó[ê�Ò;×�Öcç_×�Ö_×æ�%ÔeÝ¼ÑzÔeÝ_ÖPÊ;ÉdçeÐÇçqèæé4Öcç�Ýd×
ÖeÐ%ç�ã�Þ4ÒaÐ4Ó§ã�ÔeÊ;É Ê;É%Ö¬ê�Òq���4Ö;Ý4ÖeÐcÊzÒ�ç4Þ¬ê�Òeç�Ó;Ð�Ôc×cÒ;×¬ç_×xÎ_Ö4ÞcÞ¼ç_×xÊ;É%Ö��%ÔsÞcÞsÔlÎzæ è Ë+ÏëêeÐ�Þ\é
Ôcåså�ç_×cÒ�ÔoÐdç4Þ\é¸Ü�ä��6Ô\���_Ö�Ýd×¬ç¸×rËdÖ_åcÒq��Òså¼ê�Òeç�Ó�ÐzÔc×cÒ;×¨Î;É"Ò;Þ�ÖPÑzÔeÝ4Ö��sÝ4Ö£ì è ÖeÐcÊdÞé5ÔoÐ�Þ\é
ÔoÐ%ÖPË%ç�Ý_çlÑdÖ�Ê_Ö;Ý5Ô\�¬ê�Òs×�Ösç_×�Ö�Ï1Û%Ö�Ê;É�Ô�êd×�Ïîí;É%Ö¬ê4ç�Ê_ç ÔoÐ å;Þ4ÒaÐ�Ò;å�ç4ÞPÕ_ç4Þ è Ö�Ô\�¼Ü�ä��.ï
ê�Òq���4Ö�Ý4ÖeÐ"åcÒeÖ_×�ÒaÐ ê�Òq���4Ö�Ý4ÖeÐ4ÊzÒeç4Þ�å�Ö_ÞsÞ è Þ�ç;Ý å;Ô è ÐcÊ�çeÐ4ê6Þ\é�Ñ4ËsÉ�Ôcå�ésÊ_Ö_× × è ã4Ê�é�Ë%Ö_×¬ç_×
Î_Ö4ÞcÞ¼ç_×§ÔoÐ§ÑzÔeÝ�ËcÉ�ÔsÞsÔeÓ�é5Ô\�[ç4ÞeÕ_Ö4ÔsÞ�ç;Ý§Ñdç_ålÝ%ÔlËsÉ%ç�Ó4Ö%×�ÒaÐ5ÒaÐ4Ê_Ö�Ýd×oÊ"ÒrÊzÒeç4Þ6Þ è Ð4Ó[ê�Ò;×�Öcç_×�Ö_×
ç�Ý4ÖPË4Ý4Ö%×�ÖeÐcÊ_Ö;ê)Ï¹ð�Ý�Ë%Ö;Ý�ÒeÖeÐzå�Ö_×Ê�%ÔeÝ�Ñ Ê;É%Ö§aÐz×lÊzÒrÊ è Ê%Ö6Ô\�Êñ_Ö%×rË"ÒoÝ4ç�ÊdÔeÝ�é·¦zÒs×�Ösç_×�Ö%×�ò_ÔsÞoÐ"Òq 
É%ç�Õ%Ö¨ã%ÖcÖeÐïÒaÐzå;Þ è ê4Ö�ê5×cÒaÐzå�Ö�çqó�ôcØ
Ï¹äsêsê�ÒoÊzÒ�ÔoÐ%ç_ÞsÞ\é¸ÊdÔ¸å�é;ÊdÔcÞsÔeÓ�Ò;å�ç4Þ¼Ê;É%ÖPÐ%Ö�Î ÒkÑsÑ è Ð�ÔsÞsÔeÓzÒ;å�ç4Þ
ãÇå�ésÊdÔcåcÒaÐdÖ_×�å¬çeÐ%ç_Þ\éd×�Ö_×[Ô\�§Ü�ä���× è ËdÖ�Ý�Ð%ç�Ê%çeÐcÊ¸É%ç�Õ%Ö¨ã%ÖcÖeÐ�Ý4Ö_å�ÖeÐ4ÊdÞ\é ÒaÐcÊcÝdÔeê è å�Ö;ê)Ï
õ ÔoÐ"å;Þ è ×cÒ;ÔoÐz×�Ï¡Ü�ä���Ò;×¼ç è ×�Ö¥� è Þ[×�Ö�Ðz×cÒrÊzÒoÕ_Ö çeÐ4ê[Ý4ç�Ý4Ö_Þ\é5×rË%Ö_åcÒ���Ò;å&ÑdÖ�Ê;ÉzÔeê·�%ÔeÝ[ê�Òeç�Ó�ÐzÔc×cÒ;×
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Z%]�\m]4jk?�blf>B�^zBk<CBEZ%B,JkBkb;=CAC]�ImZ%]r`s��`c<C]�=@?{Z%BE\K]r` ±�¶�°�<>BkY�t

	 BkgkF_\m=n?l=@I�<C]{yz]4Z%]�^%b%I�Y�]e=�bd?�A@?a`cb%I 9 |%=C]�ACB�f!<CB,ja?e<�]�^zZ%BE\q?a`�B.D{BE=@]cZ%B.y%A>Iu`�Bkj�f>BkD�i>=CBE`cIK\mF
Ys\�f>F%jEb%IK�H^zBk<>BkZ}Imb�y"]�<C\KBEZ%IKjEb%]�JkBEbs=CAC]�ImZ%]r`�y%A>BE=@ImA@?�b_]{b_B,<>y%ACBEDWBEb%I�t
* ?�Y�]1yd?Rf>B�<,y_ACBkImgkYsF%<>]�Dâbd?�A@?a`cb%I!¤oë � ?�F%jEBkblf>B{<CD{]Hbd?�D{ACBkj��EBWF_X�]�=@]r`cIK\mI�|"Zd?�X;?

\q?e�%Y�]�IKgh`e?ofC?�D{]G=n?�YsA@?l=a|%Ye]Wy%A>]�X�AC?�D¢b%Iu`�F%y"]�A@?�^%I��áb%y%AEt
y"]�b_]4jEI��hß

y_ACBkImgkYsF%<>b%I(JkBkb;=CAC]�ImZ%I 8 ¤ 8 <>BkY�t
A@?�jEF%bd?�blf>B.Ye]�<CImbcF_<@?WJEBkb;=@A>]�IKZ_]o` ¯e±�<>BkY�t

� ImZ%IKD{])=C]�ACB�fE|oZd?-<CB�f>B�ja?�<(AC?�jkF%b%?�blfC?+Y�]�<CIKbsF%<C?�JEBkb;=@A>]�IKZ_]o`�]�^"jEF_=@b_]�yz]cZd?�\�f>iC?�\�|EYl?�A�F%<>=CACBEga?
`�BEj0f>BEDGF}i'=@BE`cIm\KFHJkBEbs=CAC]�ImZ%]r`z|dga?e=C]�f>B.yz]�=@A>Bk^%b_BkX;?�=@F%Z_Iu`�Bkj,A@?ejkF%bd?eblfC?_t
��ACI-ja?e<C]r`cb%IK��y%ACBEIKgEYcF_<CIK�Èyd?Wf>BHyz]�=@A>Bk^%b%]vyz]�F%Zd?eACIm=CI�|�Zd?v?�b%?�\KImgkIKAC?�D{]¡jk?�<�Z%Bk\m]o`e?�bofC?

yz]�<@?�D{BkgEb%BkX�?�y"]�<'=@]�y_Ye?¡y%ACI)]�^%IKjk?of>b%]�]�^%ACBEDWBEblf>Bkb%BED/AC?�jkF%b%?�\Kb%ImYsF¼�áF%yz]�AC?�^%b%ImY�]r`wAC?�jkFc�
bd?�\mb%IKY4�Ç|zYl?�A�<CBh`�BkZ%?H\K?��%Ye]�y%ACImb%Bk<>BR]cZ%<>=C]�yd?�bof>B7`¡ja?�<>]o`cb%Im��ACBEgkF%\�=n?e=CIK�ut 3 ],f>BR\K?��%Y�]�y%AC]e�
^%\mBkDW?e=@Imjkb%]Wga?�DWBEZ%<CBE^"]of>b%]�y%ACImDWBEA£fC?a`�]�jk?�<C]r`}Z%Bk\m]o`e?�bofC?�bd?�A@?�gE\KImjkb%Im�}A@?a`cb%BE�ut � ImYl?�Y�]�A



:�:

 0

 1

 2

 3

 4

 5

 6

 7

 8

 0  20  40  60  80  100  120  140  160  180
%

 u
sp

eh
a

Deskriptorji

"rez-rainbow-nivo1.txt"

� \mIKYl?G±_tµ°_ß � <CyzBkiCb_]�<>=�A@?�gh`cACiCjk?�blfC?{g,D{BE=C]4Z_]�bd?�Im`cb%BEX;? � ?a��BE<@?Wb%?�AC?a`4b_I�¤

yd?�=C]wb%I�y%A>]�^%\KBED�?l=@IKjEb%]vy%ACI�b%]�A>D�?e\Kb%I-F%yz]�AC?�^%I�y%AC]�X�A@?�DW?_|�<C?ofW<CB¡^"]w\KBh��=n?vIKgh`�?rfC?�\!bd?
F%yz]�A@?e^%b%IKYe]r`�BkD1|%=@]�ACB0f+]�^%Imja?of>b_]{]�^%ACBEDWBEblf>Bkb%BED�A@?ejkF%bd?e\Kb%ImYcF�t

i>36��36� . N[F.M�=TG0FoD`AlGIÈ4M�pqFYpq8hCæ|PD`A�=TG�Q,È(dIF moAIpq80gvA}N_Fh=6C0N�A\jYF*) F"+>A�dIF

��]�y%ACBEIKgkYsF%<>F�g+D{BE=@]cZ%] 3!� �0� � <>BkD6ga?�y_ACIKD{BkA�fC?a`�]�ImgE`�BkZ%BE\_iCB�y%ACBEIKgkYsF%<�DWBh=@]cZ%B)b%?�Im`cb%BEX;?
� ?a��BE<@?_t���]4Zd?l=@YsI"<>]�^%IK\mIdBkbd?eYcI"Y�]�=�y%ACIzy%A>BkIKgEYsF%<CF�D{BE=C]4Z%B 3!� �0� � t 	 BkgkF_\m=n?l=@I�bd?R<>\KIKYsIz±_tµ°
y%A>IKYl?�gkFof>B0f>]%|�Zd?�f>BWDWBh=@]cZd?¡<>IKJkBEARZ%]�Ye?rf,F%<CyzBki>bd?�bd?}y_A>`cI)AC?a`4b_I�|�?Gf>B��kBWbd?¡=CB0f7]�<>b%]r`4b_I
A@?a`cb%I"^"]�\~f>i@?.DWBh=@]cZd? 3!� �0� � t � g�=@BEX;?R\q?e�%Y�]7<CYs\KBEyd?�D{]%|4Z%?R^"]7=@F%Z%Izbd?7`cImi£f>IK�WA@?a`cb%Bk�U�£y%ACI
`�BEj0f>BED�i>=@Bh`cIK\KFHAC?�gkA>BkZ%]r`_�!D{BE=C]4Z%? 3!� �0� � F%<CyzBki>b%B0f>iC?_t
� g¡y_ACIKYl?�gk?�b%Im�¿X�A@? � ]r`�±_t²³vIKb�±_t�¤ 9 `cIKZ%ImDW]_|�Zd?UD{BE=C]4Z%?vb_B1Z_]�<CBE�kBU¤ 9�9 ��]4Z%<'=@]�=Cb%B�F%<0�

yzBkiCb_]�<>=CI�t 	 ?�gE\K]�X}ga?�=@]Wf>B�gEBk\m]TD�?of>�_bd?}`�BEA£f>BE=Cb%]�<'=WAC?�gE`cA><>=@I�=C`�B�Z%]�YsF%D{Bkb;=n?�`�Z_]�\K]cjkBEb
A@?egkACBEZ¡ImbHga?e=C]�f>B�=@?�YsiCbd?�`cACBkZ_b%]�<>=�ga?eb%BkDW?�A£f>BEbd?�]�gkImAC]�DW?Rb%B.y%A>IKZ%B.Z%]�ImgkA@?ega?_t
� \KImYl?{±4t²°{y%ACImYe?egkFlf>B.F%<>y"BEiCb%]�<'=�D{BE=C]4Z%B,bd?�I�`cb%BkX;? � ?a��BE<@?�b%?WA@?a`cb%I
¤�|�Ykf>BkA�IKDW?�DW]�¤ :

Ys\�f>F%jEb%IK�È^zBk<>BkZ �£Z%Bk<>YsACIKy4=@]�A�f>BE`_�ht � ?�b%ImDWI�`�]{f>Be|�Zd?Tb%BHZ%]�<CBk�EBkD{]�yz]�yz]�\Kb_B�ga?�b%BE<C\~f>Im`�]�<>=@I
Z%]cZ%Bk\~f>BE`e?�blfC?�Yc\~f>F%jkb_IK�P^zBk<CBEZP=@F%Z%Iª|�Ye]¿Z%]cZ%Bk\mIKD{]�`c<CBvD{]��kb%B}Yc\~f>F%jkb_BT^"BE<CBkZ_B�t 3 ?�YsA@?l=
Z%]�<>Bk�EDW]{F%<CyzBki>b%]�<'=�b%BEYl?of!DW?�blf�Y�]e=�¶ 954 t
� \KImYsI�±_t²³.IKbW±_t�¤ 9 y_ACIKYl?�gEFlf>BE=@?,F_<CyzBkiCb_]�<>=�]�^%A@?a`cbd?a`e?�blf>B�DWBh=@]cZ%B!bd?7AC?r`cb%BE� 8 IKbW±_|sYaf>BEA

<CB-i'=@Bh`4Im\K]�Ys\�f>F_jkb%Im��^"BE<CBkZ{]�^zjkF_=Cb%]�yz]o`�Bkjk?_t � gkYl?��EB-<CB�|sZd?�F%<>y"BEiCb%]�<>=�DWBh=@]cZ%B+D{]4jEb%]�yd?�Z_B
�áb%?of'`�BEj7° 4 F%<CyzBki>b%]�<>=n�ht � ?�b%BE<C\�f>I�`�]�<'=-D{BE=@]cZ%Be|_=@]�A>B0f+gkbd?ebs=Cb%]�F%yd?�Z_B,y_ACI�`�Bkj0f>BED�i>=CBE`cIK\mF



: ¶

 0

 5

 10

 15

 20

 25

 0  200  400  600  800  1000  1200  1400
%

 u
sp

eh
a

Deskriptorji

"rez-rainbow-nivo2.txt"

� \mIKYl?G±_tµ³_ß � <CyzBkiCb_]�<>=�A@?�gh`cACiCjk?�blfC?{g,D{BE=C]4Z_]�bd?�Im`cb%BEX;? � ?a��BE<@?Wb%?�AC?a`4b_I 8

Ys\�f>F%jEb%I�^zBk<CBEZut
��ACBkImgkYsF%<�D{BE=C]4Z%B)bd?�I�`4b_BkX;? � ?r��Bk<C?.<>BkD6bd?�A>BkZ%Im\4bd?�=CACBE��A@?a`cb%Bk��yz]4Z%?e=@Ye]o`7IKbRIKgkYl?�gk?�\K]

<CB�f>Be|dZd?�f>B�D{BE=C]4Z%? 3!� �0� � Z_]�<>=CIuF%<CyzBki>b%B0f>iC?_t
� X�\KB�f>DW]�<>I�y%ACImDWBEA£fC?a`�]�D{BE=C]4Z 3!� �0� � IKbHbd?eIm`cb%BkX�? � ?r��Bk<C?Wbd?�y%A'`4I�AC?a`4b_I�ß



: ¯

 0

 2

 4

 6

 8

 10

 12

 14

 16

 18

 0  1000  2000  3000  4000  5000  6000  7000
%

 u
sp

eh
a

Deskriptorji

"rez-rainbow-nivo3.txt"

� \KIKYl?�±_t�¤ 9 ß � <CyzBki>b%]�<>=�A@?egE`cACjk?�blfC?�g,D{BE=C]4Z_]�bd?�Im`cb%BEX;? � ?a��BE<@?Wb%?{AC?r`cb%I(±

D{B0fC?�Ys\�f>F%jEb%IK�H^zBk<CBEZ but � ?a��Bk< 3!� �0� �
¤ ¤a³_t²±�¶ 8�9 tµ±�±
8 ± 9 t²¶�¯ ±�¶_t²¯�¯
± ±�¯4t ® ¤ :�9 t 9
® ® ¤�t²°4¤ ¶ 9 tµ±_¤
: ® ¯4t²±�° ¶�³_tµ³_¤
¶ ® ³_t ® ¶ ¯�¶_t²¯ ®
¯ : ¤�t²±�¯ °_¤�t ® °
° :�8 t²¶ 8 °�¶_tµ¶�±
³ : ±_t»¯e° ³ 9 t 8�:
¤ 9 :l® t : ± ³�±_t ®s:
¤�¤ :�: t²±�¶ ³ : t 8 ¶
¤ 8 : ¶_tm¤�¤ ³�¶_tµ³ ®
¤r± : ¶_t²³ ® ³�°_tµ±�±
¤ ® : °_tm¤a³ ³�³_t 9;8
¤ : : °_t²³�± ¤ 9�9 t 9

� =n?�^zBk\mI%y%ACImDWBEA£fC?�D{]�y%A>]4JEBkb;=@F%?�\Kb%].F%<>y"BEiCb%]�<>=+D{BE=C]4Z 3!� �0� � Imb�bd?�Im`cb%BEX;? � ?a��Bk<C?7Imb
`cIKZ%ImDW]_|%Zd?�f>B,D{BE=@]cZd? 3!� �0� � F%<CyzBki>b%B0f>iC?�Y�]�=�D{BE=@]cZd?�bd?�I�`4b_BkX;? � ?a��Bk<C?_t 	 ?�gk\m]�X�ga?{=C]
\q?e�%Y�]�ImiCjEBkD{]�`7=CBkD1|�Zd?
f>B�DW]��Eb%]�D{BE=C]4Z%] 3!� �0� � y%A>IKy%AC?r`cI�=@I;=n?�Ye]%|;Zd?�^z]�y%Im<@?�bd?�bd?�Y�]��k]



: °
y%A>]�^%\KBEDGFu|"YcI�X;?�]�^_A@?a`cbd?a`�?4|uY�BEA�bd?W=n?�b%?�jkImb�]�D{]�X�]cjkIKD{]�bd?of>^z]�\�f>i>BRZ%BE\K]r`e?�blf>BG<>IK<'=@BkDW?_t
��ACI!yz]4Zd?l=@YsIK��IKgH=n?�^zBk\mBRf>B¡gk?�b%IKD{Im`�]%|�Zd?�]�^zB1DWBh=@]cZ%I�|
=n?�Ye]wD{BE=C]4Zd?vbd?�I�`cb%BkX;? � ?a��BE<@?
Y�]e= 3!� �0� � |"ga?�jEb%BE=@?�<�y%A>IK^%\mIK�Eb%]WBEbd?�Ye]�`�BkA�f>BE=Cb%]�<>=£f>]HYc\~f>F%jkb_BR^zBk<CBEZ%B�t,��ACI�Bkb_I�Z%]cZ%Bk\~f>Bkb%I
Ys\�f>F%jEb%I
^"BE<CBEZ%I�ImD�?�D{BE=@]cZd?1bd?�Im`cb%BEX;? � ?a��Bk<C?�F%<CyzBki>b%]�<'=�¤r³_tµ±�¶ 4 Imb 3!� �0� � 8�9 tµ±�± 4 t
3 F%Z%I%y%A>I_Z_`�Bk�{Z%]cZ%Bk\~f>Bkb%Im�G^"BE<CBEZd?��u|Ef>B+F_<CyzBkiCb_]�<>=�D{BE=@]cZ�Z%]�Yl?of�yz]4Z_]�^%bd?_t���ACI_=CACBE��Z%]4Z_Bk\��
f>Bkb_IK�U^"BE<CBkZ%?��u|�y%?1<>BWD{BE=C]4Zd? 3!� �0� � yz]�Yl?��kB{F%<CyzBki>b%B0f>iC?_t � <>y"BEiCb%]�<>=GD{BE=C]4Z_B 3!� �0� �
bd?e=C]vDW]cjkb%]vbd?eA@?�i>ja?vIKb¿=@F%Z_I-Z%]�<CBE�kB�¤ 9�964 F%<>y"BEiCb%]�<'=at � <CyzBki>b%]�<'=�D{BE=C]4Z%B�b%?�Im`cb%BEX;?
� ?a��BE<@?_|�bd?eA@?�i>ja?�Bkbd?�Ye]�D{BkACb_B0f>B.IKbHZ%]�<>Bk�EB7bd?rf'`�Bkj�f>]W`cACBEZ%b%]�<'=�y_ACI : °4t²³�± 4 F_<CyzBkiCb_]�<>=CI�t
* ]�=
`cIKZ_IKD{]�IKg-ACBEgkF%\�=n?e=C]r`"|kf>B!D{BE=@]cZd?�bd?�I�`cb%BkX;? � ?a��Bk<@?4|_jkB!X�\mBkZd?eDW].\KB-b%?of'`�BEA£f>BE=Cb%B0f>i>I

A@?egkACBEZHZ%]�YsF%D{Bkb;=n?_|d<>Y�]�AC?of+Bkbd?�Ye]WF_<CyzBkiCb%?{Ye]�=!DWBh=@]cZd? 3!� �0� � td��ACIu`cIKi�f>IK��AC?r`cb%BE�¡y%?�<>B
=@]TAC?�gkD{BkA�f>B�<>y%ACBEDWBEb%I�t * BkAGy%?{f>B�DWBh=@]cZd?}bd?eIm`cb%BkX�? � ?a��BE<@?T<C\K?�^%i@?��EB�bd?�y%A'`4I)A@?a`cb%I�|
\q?e�%Y�]7<CYs\KBEyd?�D{]%|sZd?!f>B�blf>Bkbd?7F%<CyzBki>b%]�<>=+g�`cIKi�f>IKD{IdA@?a`cb%D{Izi>B�<C\K?�^%iC?_|sYe?eA)bd?eD�Z_]�Yl?�gkFlf>B�f>]
=@F_Z%I�<C\mIKY�B�F_<CyzBkiCb_]�<>=CI�AC?�gE`cA>iCja?eblfC?WD{BE=C]4Z%B�b%?�Im`cb%BEX;? � ?a��Bk<C?��£<C\KImY�B.±_tµ°_|d±4t²³�IKb1±_t�¤ 9 �Çt



Àw¨ÁPOR¥�NPÂ�Q Â
ÀTó�L�¦�ÈÅ¼÷6 ½ ö

� Im<>=@BEDâga?H<@?�D{]cZ%B0f>b%]HZ%]cZ%BE\�f>BE`e?�bof>B{Ys\~f>F%jkb%Im��^zBk<>BkZ�f>B{=CACBkbsF_=Cb%]}b%?�ACB�f>Bkb�`�F%y"]�A@?�^%b_IKYsF
Z%]�Yl?of+b%BEy%ACI~fC?�gkb%I�]�^%\KImYcIª|4Yl?�A-^_I�^%IK\m]�DW]��Eb%]�y"]�y%A@?a`cIm=CIubd?�bd?�<>\KBkZ_blfC?�bd?�jkImbd?_ß

• g.F%yz]�AC?�^"]�X�A@?e«djEb%BkX�?{F%yz]�AC?�^%b%ImiCY�BEX;?�`4D{Bk<>b%IKYl?1� 2.��� �Ç|

• <!y%A>IKD{BkA>b%IKD �áX�AC?e«djEb%IKD��)y%A>IKYl?�gk]�D¹D{]��kb_IK�HYs\�f>F%jEb%IK�H^zBk<CBEZut
� Bh=@]cZ%]�f>B
yz]�=@A>Bk^%b_]�y%A>IK\K?�X�]cZ%Im=CIe<>y%AC]�=Cb%BkDRFRF%jEBkblf>Fu|l=n?�Ye]�Z%?�<>B)yz]�=@A�f>Bkb,y%ACImYl?�ga?�b.A>BkgkF_\m=n?l=
F%yz]�A@?e^%I�Y�]�=�BE\KBkD{Bkb;=!`HF%jEb%I�DWb_]��kImJkI�IKbHbd?�=n?�bd?�jEIKbHy%A>IKyz]�DW]�ACB�Y�Imgk^z]�\�f>iC?�blf>F�yz]�<>=C]�y%Yl?
Z%]cZ%Bk\~f>BE`e?�blfC?GYs\~f>F%jkb%Im�H^"BE<CBkZ�t
��]�=CACBE^%b%]�f>B�=@F_Z%I � ]�A>D�?e\KIKgEIKAC?e=@I%y_ACBkImgkYsF%<-YsACb_IK\Kb_IKYl?_|sYsIcf>B�F%yz]�A@?e^%\�f>BEb�`W=CB0f�D{BE=@]cZ%Iª|4Imb

X;?�D{]�ACZ%?�IKgk^z]�\~f>i@?e=CI�gk?�<Cy%\m]�iCb%]HF%yz]�AC?�^"]�Ye]�=.y%A'`4I�YcA>b%IK\mb%IKYHgk?H<>\K]r`�BEb%<CYsI�f>BkgEIKY�|ubd?ey%IK<C?�b
`,f>BEgkImYcFH<>b%]rº!^d?�\K\ªt � `�]of!YsACb%Im\Kb%ImY�^%Iu�kBE\KBE\uy%ACImDWBEA£fC?e=CIz=CF%Z%I�g�Z%A>F%X�ImD�?R<>\K]r`�BEb%<CYsImD�?�YsACb%Im\��
b%ImY�]�DW?_t
� Z%Bkb�]cZ�JkIm\�f>Bh`�f>B�=CF%Z%I�F_y"]�AC?�^d?,DWBh=@]cZ%B�b%?RZ%ACF_X�IK�Wy"]cZ%AC]cj0f>Im�WD{BkZ_IKJkImb%B�|cy%A>BkZ_`c<CBED¹`

IK<>Yl?�blf>FHy"]�IKD{Bkb%]r`e?�blfC?GX�BEb%]r`�`�D{BkZ%ImJkImb%<CYsIK��^zBk<>BkZ%Im\KIm�ut
� <>y"BEiCb%]�<'=�AC?�gE`cACi>ja?�bofC?Wbd?�i>B7D{BE=C]4Z_B)f>B,A>Bk\K?e=@I�`4b_]{Z_]�^%A@?4t � ?{F%<>y"BEiCb%]�<>=�A@?�gh`4A>iCjk?�blfC?

b%B-`cy%\KI�`e?�i>=CBE`cIK\m]�Z%Bk<>YcA>IKy_=C]�A£f>Bh`z|cYsIef>Im��IKDW?�Z%]�\m]4jEBkb�Z%]�YsF%D{Bkb;=kt � BE`�BkZd?.yd?�<CB!\KBEX;?�Z%]�Z_Bk\��
f>Bkb_BkX;?Ry_A@?a`�BEX;?RZ%BE<CYsACImy_=@]�A�fC?Ry%A>I�`�Bk\mIKY�BED¹i'=@Bh`4Im\KFWDW]��Eb%IK�{Z%BE<CYsACImy_=@]�A�f>BE`WDW]cjkb_]7yz]r`�BkjEFlf>B
IKb,=n?�Ye]�\q?��_Y�]�b%?�b%Im`�]lf>F�±��£Ykf>BkAzf>B)bd?�A@?egkyz]�\q?�X�]�¶ 8 ¤r°�Z%BE<CYsACImy_=@]�A£f>BE`_�Ç|�Z%]�^%ImDW]�y%ACBEZ%\q?eX;?�b%I
y%AC?r`cI�Z%BE<CYsACImy_=@]�A�bd?�D{Bk<'=@F1]�Y�]�\mI�± 9�9 |dYe?eA�f>B,gEBk\m]{F_<CyzBkiCb_]�A@?egE`cACi>ja?�blf>Bet 	 BkgEF%\m=@?e=�f>B.y"]e�
Zd?�bH< :74 ]cZ%<'=@]�yd?eblf>BkD1t���AC]�^_\KBkD¹yd?�<CB�yz]lfC?a`cI�|%Yl?�Ye]�=@?�Y�A>BkgEF%\m=@?e=-y%A>IKD{BkACb_]�y%ACImYe?ega?e=CI�|
Y�BEA�D{]�A@?G`�=CBkD�y%A>IKD{BkACF1F%yz]�A@?e^%b%IKY�y%ACBEjkBk<C?e=@I�± 9�9 b%BEy%A@?a`cIK\mb%IK�HZ%BE<CYsACImy_=@]�A�f>BE`z|zZd?{y_ACIKZ_B
Z%]�y_A@?a`�BEX;?_t 3 ]T^%I�\K?��%Y�]}ACBki>IK\�<Gy%A>IKD{BkACb_IKD�y%A>IKYl?�gE]�D ACBkgEF%\m=@?e=n?4|pYl?�ARyd?{f>BWbd?�\m]�X;?¡gk?
yz]�gkb%B�f>B�t)ñu?�\"b%IK<>BkD¢ImDWBE\�D{]��kb_]�<>=CI�F%yz]�A@?e^"B�AC?�gk\mIKjkb_IK��BEYc<>y"BEA>=C]o`z|�YsIu^%Iu\K?��%Ye]G`�BkA>Im«dJEIKAC?�\KI
=n?eY�],Z%Bk<>YcA>IKy_=C]�A£f>Be|sYcId<>]7^_IK\KI4Z%]cZ%Bk\~f>Bkb%I%F_jkb%ImD y"]cZd?e=CY�]�D1|�Ye]�=
=@F%Z%IdF_<CyzBkiCb_]�<>=�DWBh=@]cZ%B-y%ACI
Z%]cZ%Bk\~f>BE`e?�blf>F�Z%Bk<>YsACIKy4=@]�A�f>BE`z|�jkBEy%A@?a`�b%I�^%Im\K]1Flf>BkDW?�blfC?1g�Z%BE<CYsACImy_=@]�A£f>I�|�YsI�f>Im�Hf>B�Z_]4Z%BE\KIm�

: ³



¶ 9

BkYs<>y"BEA>=at � ?�AC?�Z%I(`�ja?e<CIK�vgEBk\K]�y"]cZ%AC]�^%b%IK�}Z%Bk<>YcA>IKy_=C]�A£f>Bh`{f>BGD{BE=C]4Z%?�\q?��_Y�]�Z%]cZ%Bk\mIK\K?{Z%]�YcFc�
D{Bkb;=@F¿Z%BE<CYsACImy_=@]�Ak|
YsI�f>B�Z%]r`�]�\�fRZ%]�^zBkAGgk?T]�y%IK<7Z%]�YsF%D{Bkb;=n?4|�D{BkZ4=@BkD¾Y�]TX;?�BEYs<CyzBkA>={b%I
F%yz]�A@?e^%IK\ªt



Àw¨ÁPOR¥�NPÂ�Q Ë
÷[¥xÅ&¥¨ORÂ�÷[Â)Q Å¼Q1O{

´ Bk\m]�=@b%?�DWBh=@]cZd?�f>B�=CACBkbsF_=Cb%]vbd?�A>B0f>Bkb%?}`wZ%]�Ye?rf�F%yz]�AC?�^%b%ImYcFwb%Bky%A>I�fC?�gEb%I�]�^%\KImYcI�IKbHf>]Wf>B
yz]�=@A>Bk^%b%]�^z]�\�f+y%A>IK^%\mIK�a?l=@IzF%y"]�A@?�^%b_IKYsFuß

• � y"]�A@?�^d? 2.���

• ��A>IKD{BkACBEbHy%ACImYe?eg�DW]��Eb%IK��Z_Bk<CYsA>IKy_=C]�A£f>Bh`

��]�=CACBE^%b%]+f>B!=CF%Z%I%y_ACIK\K?�X�]cZ%Im=CIsDWBh=@]cZ%]�<Cy%A>]�=@b_BkDGF{F%jkBEblf>Fu|;=n?eY�],Zd?�<CB!F%yz]�A@?�^_I%y"]e=@A£f>BEb
y%A>IKYl?�ga?eb1A>BkgEF%\m=@?e=a|4Y�]�=�Bk\mBkD{Bkb;=-`�F%jEb%I�D{b%]��kImJkI"IKbHbd?G=n?�bd?�jEIKbHy%A>IKyz]�DW]�ACB�Y�IKgk^z]�\~f>i@?�blf>F
yz]�<>=C]�y%Yl?�Z%]4Z_Bk\�f>Bh`e?�blfC?�Z%Bk<>YsACIKy4=@]�A�fC?_t
ñ�Bk\mBk\(^%I�=@F%Z_I�y%A>BkImgkYsF%<CI�=@I(D{BE=@]cZ%]{y"]cZ%yz]�ACb_IK�H`�BkY;=C]�A£f>Bh`"|"YsI�ImgkX�\mBkZd?�gkBE\K]{]�^"Bh=n?a`cb%]�Imb

Z%]7b%BkYeB�DWBEACB�gkZ%A>F%�kFof>B�<>=@?e=@Im<>=CIKjkb_Idy%ACIm<>=@]�yT�áZ_]�\K]cjkI�=@BE`Rbd?�yd?eY�B�D{BE=C]4Z_Br�h|cY�]e=)=CF%Z%I�y%ACIm<>=C]�y
<>=CAC]lf>b_BkX;?}F_jkBkbofC?_t � BEbd?�gk?�Z%blf>B�yd?�f>B�yz]�=@A>Bk^%b%] � ]�ACDW?�\KImgkImA@?e=CI�y%A>BkIKgEYsF%<GYsACb%Im\Kb%ImYl?_|�YsI�f>B
F%yz]�A@?e^%\�f>BEb1`�=CB0f�D{BE=C]4Z_IuIKb1X;?�DW]�A>Zd?�IKgE^"]�\~f>i@?e=CIuga?�<Cy_\K]�i>b%]�F%yz]�AC?�^"]_|dY�]�=�y%A'`4I(YsACb_IK\Kb_IKY
ga?�<C\m]r`�Bkb_<CYsI_f>BkgkImY�bd?�y_IK<@?ebH`,f>BkgkImYsF � b%]rº!^d?�\K\
í ¤r° î t

¶_¤



ORL�övQHó&¥�öTÄ¼óx¥

í ¤ î. b}BhÆ_?�D{y%\KBÇ��^d?�<>BkZ1D�?ey%y%IKb_X{D{BE=C�%]cZ � ]�A!=@BÇÆc=�Jk?e=@BEX�]�ACImga?e=CIK]�b1?�b_Z}ACBh=@A>IKBE`e?�\ªt!Ï98Lþ
: �>û�_úkû�������ý��_úRý��îÉ���;aý��hü{û����ý�� � ýrú���ÿhüRúh|%yd?�X�BE< 8�:�8	<_8 ¯�¯4|%±�f>F%\mI�f�¤r³�³ ® t

í 8lî � yzBkJEIm«dJk?e=@Im]�b%<�?�b%ZHb%]�=@?e=@Im]�b � ]�A-DGF_\m=@BÇÆc=>��Bk?�<>=!\mBhÆ4IKJE]�bHBkb%JE]4Z_IKb%X%t 8 ¤,DW?�A>BkJ 8�9�9 ¤�t
í ± î,� BEF%A@?e\�b%BE=�º)]�A>Yc<¬?�b_Z�^d?�JnYsy%AC]�yd?�X;?e=CIK]�b�t =�>?>A@CB�DEDCFEFEFHGIF�J�K?LMGON1P�QR>1SEN�=OG#S1T�UED

N�VW1XZY�D\[E[	DC=�P^]T?J�U�>	V�D\_(@CG�@MT�`�|�³ � BE^%ACF%?�A 8�9�9�® t
í ®�î. b%?�b%Z � Bkb_Ye?l=n?�AC?�D�?ebut � ?�Im`�B � ?a��Bk< ´ \q?e<C<CI�«dBkAEt�=�>E>A@�B�D?DaF?FEFOG�V�@HSES?N�=OG�VEK�b�GHN�J%cD

@HS�Jd@eQ�S	DfP^]P�]T�DfgEgEW�D�=�>(chQ-De]IJ�TiS�WEW�G�=�>(c�| 8 ±�fC?�bsFd?eA 8�9�9�® t
í :lî 3 �%]�DW?�< � ?a��BEAk| � b%X�ACIKZ 	 Bkb%ge| � ImJn�d?�Bk\ � =CBkImbu|+?�b_Z � \mACImJn� * A>Bk<C<>Bk\ªt � ]�DW?�Imb&?eb%Z
\q?eb%X�Fd?�X�B�IKb%Z_BkyzBkb%Z%BEb;= � Bk?e=@F%A>B�BhÆc=@AC?�JE=CIK]�b � ]�A�<'=n?e=CIK<'=@IKJk?�\)=CBhÆc={Ja?e=CBkX�]�ACIKgk?e=@Im]�but � b
� t � `�Bh=C=�?�b%Z 3 t 	 ]�<CBe|%BkZ_Im=@]�AC<k|�j>�ný���k¨ýl; ��¼dÿnm{ý���wrú6¼dý6�wý��pouû���t_û��cÿrq>�������ÿnÿ��������
;aý��YÍGý���t4ü�ÿ��k�`Ïu�zû�sýrú��Kú�û�zþts!ÿ6�ný»��k���O��ý��d|ryd?eX�Bk< 8 ¤ < ± 8 | � A>IKX��;=@]�bu| ��* |�¤r³�³�¶_t � F%<><CBÇÆ
� b_Im`�BEAC<>Im=���t

í ¶ î,� Im\K\pì¼IK\m<C]�bU?�b_Z ´ \q?eF%Z%B � ?�D{DGF_=at � b%Z%F%Jh=@Im]�bw] � � BkJEIK<>IK]�b 3 ACBkBE<ktu=�>E>A@�B�DEDCFEFEFOG
NEb�VHG#>1S-cR@eQ�S�GHS1T�UEDwv%b�]�x�P^K1x�b�J�DyNEb�ViXizig	D�KIS1PETib	]ExiV�Dyb1T�{�|ZN�}�X/G�=�>(chQu|�° � BE^%ACFd?eA
8�9�9e® t

íµ¯ î,� ?a`cIKZ � t � BEº!Im<k| 	 ]�^"BEA>= � t � Jn�%?�y%IKA>B�| � ?�D{Bk<.��t ´ ?�\m\q?�bu|u?�b%Z 	 ]�bv��?�y%Yl?_t 3 AC?�IKb4�
IKb_X  \mX�]�A>Im=@�_DW< � ]�A � IKb%Bk?�A 3 BÇÆc= ´ \q?�<><CI�«dBkA><kt6=�>E>A@CB�DEDfNEbZ>1S�V�SES�KOG�]?~OGI]ISEN�GHN�J%cD
Q�S�FIb�V��?YZ>	K�Pib	]Ib�]�x"GM=�>(chQu| 8 ¯�fC?�bsFd?�A 8e9�9�® t

í ° î,�¨� BEb%]r��BEAk| � � ?eA@?�X�]�ga?_|�?eb%ZU� 2 ?e\K\KImbd?�A>I�t � DWD���^d?e<CBkZvyd?e<C<@?eX�B�DW]cZ%Bk\m< � ]�A�Z_]4JÇ�
F%D{Bkb;=�Jk\K?�<C<>Im«dJk?e=@Im]�b�?�b%ZHAC?�b%YsIKb%X_ta=�>?>A@CB�DEDaK�S�V�S�P^K�N�=OGc/bEN�KJ^VJ%`O>�G#N�J%cDaU?V�S�KEV�D
N1P�c/_�K�b1T�x�S	Dt=�U�x�J���DH@�U�_^V�DH@MT�`DC=�UExIJ����\SEN?b�K?�r[�W�G�@MT�`�|�±�D�?�A>BkJ 8�9�9e® t

í ³ î 3 ]�D�?e� � A£fC?a`�BEJ�t 3 �%B�BE\q?�b�<>\K]r`�BEb%Bh��Bkb%X�\mIK<>�H?�\KImX�b%BkZ�Jk]�A>y%F%<kte=�>E>A@CB�DEDa]MQZGMb�~EVOG�V�b	D
Si>�D���b�_�D����R�E�
|�±�D�?�A>BkJ 8�9�9�® t

í ¤ 9eî 3 ]�D�?e� � A�fC?a`�BkJet � F%\m=CBhÆc=>��Ba?�<'=��_]�DWB�y%?�X�B�t!¤�¤.DW?�ACBEJ 8�9�9�® t
í ¤�¤ î ì�t � � A@?eY�Bk<�?�b%Z 	 � ?eBkga?o��x)?e=CBk<kt�É���;aý��Çü{û�O��ý���s�ÿ�������ÿ��lû� t
��ACBkb;=CIKJkB � ?e\K\�|z¤r³�³ 8 t
í ¤ 8lî72 IK]�A>X�IK] � b%X;?eACX�Im]�\q?_t � F%IK\mZ%IKb_X ´ \K?�<C<>Im«dJk?e=@Im]�b � ]4Z_Bk\K<Eß �0� ±�?�b%Z ´�® t : t�=�>E>A@�B�DEDCFEFEFOG

NEb�VHG#>1S-cR@eQ�S�GHS1T�UEDwv%b�]�x�P^K1x�b�J�DyNEb�ViXizig	D�KIS1PETib	]ExiV�Dyb1T�{�|ZN�}�X/G�=�>(chQu|�° � BE^%ACFd?eA
8�9�9e® t

¶ 8



í ¤r± î,� F%I�� � ]�b_X � ?�b¸?eb%Z 2 Bk]�ACX�B * ?�A'�4y_IK<kt ´ Bkb;=CAC]�ImZ4��^d?e<CBkZ¬Z%]cJkF%D{Bkb;=1Jk\K?�<C<>Im«dJk?e=@Im]�buß
 b%?�\m�c<CIm<�?�b%ZHBhÆ4yzBkACImDWBEb;=n?�\�A>Bk<CF_\m=@<E| 8�9�9�9 t

í ¤ ®�î7´ � <>Fu| ´�´ �d?�b%X_|!?�b%Z ´�� Imbut  y%AC?�JE=CIKJk?�\!X�F%IKZ_B1=C]�<CF%y_y"]�A'=W`�BkJh=@]�A�JE\q?�<><CI�«dJa?l�
=@Im]�buti=�>E>A@CB�DEDaFEFEFHGHN�V�bES�GI]�>�UHGHS1T�UHG">�FED�v�N�~/Q�b	]?DH@MPd@HS�K?V�Dax?UIb1TZS	Dax?UIb1TZS�GE@MT�`�|l³
DW?�ACBEJ 8e9�9�® t

í ¤ :lî7� ?�b%BEg � A@?�b%Y�t � BE=C]4Zd?{y"]cZ%yz]�ACb_IK��`�BEY;=@]�A�f>BE`ztf=�>?>A@CBIDEDCFEFEFOGM_�KP�]iLMGOJ�K�x?DCV���cD!| :
� Bk^_ACFd?�A 8�9�9�® t

í ¤r¶ î7´ �%] � F%b � Imbut * ]��%]�b%BEb�b%BEF%A@?e\zb_BE=�º)]�ACY�t#=�>E>�@CB�DED"cEchQ�b	]IW�G?@�=�P�G�U?]IN�GOS1T�UEDwvA~Ib	]ED
�����?� Da�E�E�?�?D�VJ%c�G�=�>(c�Q�| 8 ±�fC?�bsFd?�A 8�9�9e® t

í ¤o¯ î7´ ]�A>b%Bk\mIK< � t  t * ]�<>=CBkAEt � ]4JEF%DWBEb;=�JE\q?�<><CI�«dJa?e=CIK]�b�t =�>E>�@CBIDEDCFEFEFOGHN�VHG�L�UE]HGI]MQdD
v�LS?S�V�D\b�K��?DH@MPd@HS�K?V�D�=�[^{/G�@MT�`�| 8�9 ?r`cX�F_<>= 8�9�9�® t

í ¤r° î7� ?�A'=@Imb¡��]�A>=CBkAEt � b%]rº!^d?�\K\ªta=�>E>�@CB�DEDCV�]�J�F�_�P�QEQiG#>RP^K�>^P^KEU?VOGHJ�K�x-|�³ � BE^%ACF%?�A 8�9�9�® t
í ¤r³ î,��� �c3 t «db%Im=CB <'=n?e=CB DW?�Jn�%Imb%B�t =�>?>A@CB�DEDCFEFEFHG�]�b�V�>�GIxIJ��EDrTEPET^V�De�����i�?D

`/b	]�bi>1S � >RP�>1S���PZN�=�b	]IS�GM=�>(chQu|d° � Bk^_ACFd?�A 8e9�9�® t
í 8�9eî,� ImY�]�\K?���?r`�Bki>I���tys-û��]�dý	�	�zû�lû���aÿ_���lý����nÿ��rt � ?�YsF%\m=CBE=n?{ga?�BE\KBEYs=CAC]�=CBk�%b_IKY�]�IKb}AC?�jkF_bd?�\��
b%Imi>=C`�]%| � f>F%^%\~fC?�bd?_|u¤a³�³ 8 t

í 8 ¤ î ��]�\K]�bd? � Im\q?�A¼?�b_Z � F%A>B � ImDWBEJ�t * ACbof>Bkblf>B�Y�]�=§]�<Cb_]o`e?¢b_BkYl?e=@BEACIm� b%BEY�]�b;`�BEb4�
JkIm]�bd?�\mb%IK�}DWBh=@]cZUyz]�ImgE`�BEZ%]r`e?�blfC?_tw=�>E>A@CB�D?DaF?FEFOGicE`�GIUE]IbZ|�Q-~OG�V�b	DwvA~EU?K�S	Dhc��|R=�@�D
� b�Q	P^K^��b-cMSEN�}/|^�I[?[E[�GM=�>(chQ�|d³ � Bk^%A>Fd?�A 8�9�9e® t

í 8�8lî7� ?�A>Y�]U��]�y"]r`cIKjH?�b_Z&��BE=CBkAGì¼IK\m\KBh=C=at 3 �_B�B��"BkJE=CIm`�Bkb%BE<C<{] � <>=@BEDWD{IKb_X � ]�AGbd?l=@F%AC?�\��
\q?eb%X�Fd?�X�B�?�JEJkBk<><�=@]w<C\K]r`�Bkb%B�=CBhÆc=@Fd?e\�Zd?e=@?_t��dý�t����zû��ýl;î��¼dÿvû�ü�ÿ������Cû�xúrý�����ÿ���ý5;aý��
����;aý��Çü{û�O��ý��1ú�����ÿ��f�nÿh|_yd?�X�Bk<�±�° ®�< ±�³ 9 |z¤r³�³ 8 t

í 8 ± î ��?eACY � ?eb%Z ��� �d?�b%X_t � ?eACX�B�<>Ja?�\mB�F%b%<>ACF%Jh=@F%A>BkZ¬Z%]cJkF%D{Bkb;=�JE\q?�<><CIm«%Ja?e=CIK]�b&F%<CImb%X
F%b%\K?�^zBk\KBEZHZd?e=n?�?�b_Z¡<'�4b;=@?�JE=CIKJ.IKb � ]�ACDW?e=@Im]�but � b�jIÏr� ÍPÍ��Z���^��t �(����+8 ¶�±;¯c| 8�9�9 ±_t

í 8e®�î,	 ]�^"BEA>= � t � Jn�%?�y%IKA>B�?�b_Z�x�]�A@?eD � IKb%X�BkAkt � ]4]�<'=@BÇÆ4=CBkAEß  ^z]4]�<>=@Imb%Xe��^d?�<CBEZW<'�c<>=@BED � ]�A
=@BÇÆc=�Jk?e=@BEX�]�ACImga?e=CIK]�b�t�þTû��6¼�����ÿ�o(ÿCû���k������|_yd?�X�BE<,¤a± :	< ¤r¶�°_| 8�9�9�9 t

í 8�:lî � ?�^%A>IKgkIm] � Bk^%?�<>=CIq?�b%Iªt � ?eJn�%IKb%B�\mBa?�A>b%IKb%X�ImbU?�F_=@]�D�?e=CBkZ�=CBhÆc=,Ja?e=CBkX�]�A>IKgk?e=@Im]�butVÏ98Lþ
8)ýlüu��t��O����� � t�����ÿ�ýoúh|dy%?�X�Bk<.¤ <s® ¯4| � ?eACJn� 8�9�9;8 t



Àw¨ÁPOR¥�NPÂ�Q Ñ
ÀTó&L�OW¨Á¨¥ ¥

ç[ç4Þ4Ò�ã"Ò¿ã"Ò;Þ&ã"Ò;Þ�ç¼ã"Ò�Þ4Ò�ã"Ò�ÞsÔxã�Ôxã�Ôeê%Ôxã�ÔsÞ£¡¨ã4Ý_Ö ä ©�ÖPê4ç¬ê%ÔPÓ4ç
ÒkÑdç6ÒaÐ©Ò ä ¡sÖ�¡%ÒrÉn¡4ÔÀ _ç�¡Ê _ç �Ô¾ _ç;Ý� _Ö;Ý� zÒ  dÔÀ dÔlÊ�Þ�çeÉ� �Ô§Þ�Ö Þ�Ö�Ê%ç
ÑdÖ�ê¼Ñ è Ð%çPÐ%ç�¡PÐ%ÖxÐ%Ö¥ _ç�¡¼Ð"Ò�Ð"Ò;×;Ô[Ô¬Ôoã5Ôeê¬Ë%çPË�Ô�Ë4Ý_ç�Õ[Ë4Ý4Ö�ê¬Ë4Ý�Ò
×[×�ç�¡�×�çlÑzÔ¸×�Ö�×�ÖlÑ©×cÒ¼×cÒså�Ö�Ý5×aÑzÔ¸×;Ô¸×oÊ_ç¡ �Ö¨Ê_ç¼Ê_ç �ÔxÊ_Ö;Ó4ç¬Ê_ÖlÑ
Ê_Ö�Ý§ÊdÔ¨Ê è ê�Ò&Õ[Õ_Ö;©xÕ_Ö4Þ4Ò� �ÔxÕ_Ö�Ð4ê4ç�Ý[Õ�×�Ö ä[ä ç ä ç;Ý4ç�ê�Ò ä ç�Ê�Ô ä ê_ç�¡
ä Ö4ÞcÔÀ¨4Ö[ÙÄç�Ø§Ú£¢�è�à¥¤�ô·ó

¶ ®



Àw¨ÁPOR¥�NPÂ�Q Ô
ÀTó�L�OWxÁP¥ ù

ÒaÐcÊ%Ö�Ó4Ö�Ýd× ã
Ë�ç
å
ÓsÝdÔ è Ë"ÒaÐ_Ód×Úã
×�çlÑ"ÔeÓ%Þ�ç_×oÐ"Ò� zÒ
ålÝ£ %Ö
×;ÔeÓdÞ�ç_×rÐ"Òq zÒ
å
Ý%Ô è ÊzÒaÐ%Ö_× ã
Ý4ÖlÑ"ÔlÕ_Ösé4ÔeÕ�×q zÒ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ�Õ�×q zÒ
Ý4ÖlÑ"ÔlÕ_Ösésç�Ðz×q zÒ
Ý4ÖlÑ"ÔlÕ_Ösé_×lÊsÕdÔ
Ý4ÖlÑ"ÔlÕ_Ösé_×oÉcÊsÕdÔ
Ý4ÖlÑ"ÔlÕ_Ösé_×oÉ%ÖeÐ
Ý4ÖlÑ"ÔlÕ_Ösé_×� zÒ
Ý4ÖlÑ"ÔlÕ_Ösé_åoÉ%Ö 
Ý4ÖlÑ"ÔlÕ_Ösé4ÔeÕ�Ñ
Ý4ÖlÑ"ÔlÕ_Ösé4ÔeÕzÒ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ;Ó4ç
Ý4ÖlÑ"ÔlÕ_Ösé%Ò¡4Ô
Ý4ÖlÑ"ÔlÕ_Ösé%Ò¡sç
Ý4ÖlÑ"ÔlÕ_ÖsésÖeÑdç
Ý4ÖlÑ"ÔlÕ_Ösé_×lÊ_Ö
Ý4ÖlÑ"ÔlÕ_ÖsésÖ�¡4Ô
Ý4ÖlÑ"ÔlÕ_Ösé%ÒoÊ_Ö
Ý4ÖlÑ"ÔlÕ_Ösé%Ò;Þ�ç
Ý4ÖlÑ"ÔlÕ_Ösé_×oÉzårÉ%Ö
Ý4ÖlÑ"ÔlÕ_Ösé_×oÉ� zÒ
Ý4ÖlÑ"ÔlÕ_Ösé4Ô4×oÊ
Ý4ÖlÑ"ÔlÕ_Ösésç%×oÊ
Ý4ÖlÑ"ÔlÕ_Ösé4Þ;ÖeÐ
Ý4ÖlÑ"ÔlÕ_Ösé�Õ%ÖeÐ
Ý4ÖlÑ"ÔlÕ_Ösé�ÕsÐ%ç

¶ :



Ý4ÖlÑ"ÔlÕ_Ösé_åoÉ%çeÐ
Ý4ÖlÑ"ÔlÕ_Ösé%ÒoÊzÒ
Ý4ÖlÑ"ÔlÕ_Ösésç_Þ
Ý4ÖlÑ"ÔlÕ_Ösé%ÒrÉ
Ý4ÖlÑ"ÔlÕ_Ösé%ÒoÕ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ;Ó
Ý4ÖlÑ"ÔlÕ_Ösé�¡cç
Ý4ÖlÑ"ÔlÕ_Ösé�¡cÖ
Ý4ÖlÑ"ÔlÕ_ÖsésÖeÑ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ�Ð
Ý4ÖlÑ"ÔlÕ_ÖsésÖ�Õ
Ý4ÖlÑ"ÔlÕ_Ösé4ÔeÕ
Ý4ÖlÑ"ÔlÕ_Ösé�¡_Ô
Ý4ÖlÑ"ÔlÕ_ÖsélÑ�ç
Ý4ÖlÑ"ÔlÕ_ÖsélÑuÒ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ�É
Ý4ÖlÑ"ÔlÕ_Ösé%Ò¡
Ý4ÖlÑ"ÔlÕ_Ösé4ÔoÑ
Ý4ÖlÑ"ÔlÕ_Ösé�êdÔ
Ý4ÖlÑ"ÔlÕ_Ösé4Ô4årÉ
Ý4ÖlÑ"ÔlÕ_Ösé�Ê"Ò
Ý4ÖlÑ"ÔlÕ_Ösé%Ò;Þ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ%å
Ý4ÖlÑ"ÔlÕ_Ösé %ç
Ý4ÖlÑ"ÔlÕ_Ösé%ÒrÐ
Ý4ÖlÑ"ÔlÕ_Ösésç�Ð
Ý4ÖlÑ"ÔlÕ_Ösésç�Ê
Ý4ÖlÑ"ÔlÕ_Ösé_×oÉ
Ý4ÖlÑ"ÔlÕ_Ösé%ÒlÝ
Ý4ÖlÑ"ÔlÕ_ÖsélÑ
Ý4ÖlÑ"ÔlÕ_Ösé_å
Ý4ÖlÑ"ÔlÕ_Ösésç
Ý4ÖlÑ"ÔlÕ_ÖsésÖ
Ý4ÖlÑ"ÔlÕ_Ösé%Ò
Ý4ÖlÑ"ÔlÕ_Ösé4Ô
Ý4ÖlÑ"ÔlÕ_Ösé è
å
ê4Ö¥�zÒaÐ%Ö6ålÝ£ _Ö ¤>çeã"å�©lê4Ö¥�cÓ�É"Ò\¡ �ÞrÑcÐ�ÔoË_Ýd×E oÊ è Õ ä ¨�¤
ê4Ö¥�zÒaÐ%Ö6×�çlÑzÔ�Ó%Þ�ç_×rÐ�Ò� zÒÚ¤>çsÖdÒ�Ô è ¤
ê4Ö¥�zÒaÐ%Ö6×;ÔeÓ%Þ;ç_×rÐ"Ò� "Ò¸ålÝ£ _Ö%æs×�çlÑzÔeÓdÞ�ç_×rÐ"Òq zÒ



Ö¥Ý;Ê%Ö�Ý�Ð%ç4Þ4×Úã
×oÊ_ÖeÑ
å
ã%ç_å� sÎ_ç�Ýsê�ÑzÔeê4Ö³ã
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4ÔlÕz×q zÒ¬ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@ÔlÕz×q zÒ,¤}ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖ�Õz×q zÒ¬ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>Ö�Õz×q zÒ,¤}ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésçeÐ"×q zÒ¬ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>çeÐ"×q zÒ,¤}ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×oÊcÕdÔ[ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤n×oÊcÕdÔL¤}ã'ê4Ö4Þ;Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×rÉ4ÊsÕdÔ[ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤d oÊcÕdÔL¤}ã'ê4Ö4Þ;Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×rÉdÖeÐ5ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤d �Ö�Ð>¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×q "Ò¬ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤n×q "Ò,¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_årÉdÖ �ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã



¤6©�Ö¥ �¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4ÔlÕ;Ñ ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@ÔlÕ;Ñv¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4ÔlÕ"Ò¬ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@ÔlÕ"Ò,¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖ�Ó_ç ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>Ö�Ó_çh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%Ò\¡_Ô[ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒ\¡_ÔL¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%Ò\¡cç ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒ\¡cçh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖlÑ�ç ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>ÖlÑ�çh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×oÊ%Ö ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤n×oÊ%Öh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖ�¡_Ô[ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>Ö�¡_ÔL¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å



å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%ÒrÊ%Ö ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒrÊ%Öh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%Ò�Þ;ç ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒ�Þ;çh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×rÉ"årÉ%Ö ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤d �©�Öh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×rÉ` zÒ¬ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤d q "Ò,¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4Ôc×lÊ�ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@Ôc×lÊ�¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösésç_×lÊ�ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>ç_×lÊ�¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4Þ�Ö�Ð5ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@Þ�Ö�Ð>¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé�Õ_Ö�Ð5ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤�Õ_Ö�Ð>¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé�Õ;Ðdç ç_×²ã



¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤�Õ;Ðdçh¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_årÉdçeÐ5ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤6©�ç�Ð>¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%ÒrÊ"Ò¬ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒrÊ"Ò,¤}ã'ê4Ö4Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösésç4Þ§ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>ç4ÞR¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%ÒaÉ�ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒaÉv¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%ÒrÕ6ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒrÕ>¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖ�Ó�ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>Ö�Ó�¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé�¡sç¸ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤T¡sçY¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé�¡sÖ¸ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã



¤T¡sÖY¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖlÑ5ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>ÖlÑ!¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖeÐ�ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>ÖeÐv¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖ�Õ6ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>Ö�Õ>¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4ÔlÕ6ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@ÔlÕ>¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé�¡4Ô§ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤T¡4ÔR¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsélÑdç¸ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤�ÑdçY¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsélÑ�Ò¼ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤�Ñ�ÒH¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖeÉ�ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>ÖeÉv¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å



å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%Ò\¡¸ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒ\¡Y¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4ÔrÑ5ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@ÔrÑ!¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé�ê%Ô§ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤0ê%ÔR¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4ÔcåoÉ5ç_×²ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@Ô�©L¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé�ÊzÒ¼ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤�ÊzÒH¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%Ò�Þ§ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒ�ÞR¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖ_å¬ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>Ö_åL¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé _ç¸ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤& _çY¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%ÒaÐ�ç_× ã



¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒaÐv¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésçeÐ�ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>çeÐv¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösésç�Ê6ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>ç�Ê>¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%ÒoÝ�ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒoÝ�¤�ã'ê_Ö4Þ�Ö�Ê_Ökå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_×rÉ�ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤d H¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsélÑ5ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤�Ñv¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé_å¬ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤nåH¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösésç¸ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>çh¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_ÖsésÖ¸ç_× ã



¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤>Öh¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé%Ò¼ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ÇÒ,¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé4Ô§ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤@ÔL¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
ê4Ö¥�zÒaÐ%Ö§Ý4ÖlÑzÔeÕ_Ösé è ç_× ã
¦ × è ãz×oÊcÝzÒaÐ4ÓE§6çlÑ"ÔoÐ4Ó ã
¤ è ¤#ã'ê4Ö_Þ�Ö�Ê_Ölå
å
å
å
ê4Ö¥�zÒaÐ%Ö6×oÊ_ÖlÑ�ç_× ã
¨ Ë�ç ¢�Þ4ÒkÑ�ÒrÊ
ã%ç_å� sÎ_ç�Ýsê�× ã
ê%Ô ã
ÞsÔsÔlË©¢³ã0ÊcÝ�é³ã�ã ¨ Ë�çqß£ôkåxÊcÝ�é ã'Ý_ÖlÑzÔlÕ_Öcé4ÔlÕ�×q "Ò¸ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésÖ�Õ�×� zÒ[ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésçeÐz×� zÒ�å�å
ÊcÝ�é³ã�ã ¨ Ë�çqß�¤kåxÊcÝ�é ã'Ý_ÖlÑzÔlÕ_Öcé_×oÊsÕdÔ6ÔeÝ¬Ý4ÖeÑzÔlÕ_Ösé%×rÉcÊsÕdÔ;å�å
¨ Ë�ç ¢6×cÒ ä Ö
ÊcÝ�é³ã�ã ¨ Ë�çqß�àlåxÊcÝ�é ã'Ý_ÖlÑzÔlÕ_Öcé_×rÉ%ÖeÐ�ÔeÝ¬Ý4ÖeÑzÔlÕ_Ösé%×q zÒ[ÔeÝ[Ý4ÖlÑzÔeÕ_Ösé_årÉdÖ  ÔeÝ
Ý4ÖlÑ"ÔlÕ_Ösé4ÔeÕ�ÑïÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésÖ�Ó4ç�ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé4ÔeÕzÒ[ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé%Ò\¡4Ô¸ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé%Ò¡sç6ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésÖlÑdç6Ô�Ý
Ý4ÖlÑ"ÔlÕ_Ösé_×lÊ_Ö6ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésÖ�¡4Ô¸ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé%ÒoÊ_Ö6ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé%Ò�Þ�ç�ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé_×oÉzårÉ%Ö6ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé_×oÉ� zÒ[ÔeÝ
Ý4ÖlÑ"ÔlÕ_Ösé4Ô4×oÊ ÔeÝ[Ý4ÖlÑzÔlÕ%Ösésç_×oÊ5ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé4Þ;ÖeÐ©ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé�Õ_ÖeÐ ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé�ÕsÐ%ç6ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé_årÉ%ç�Ð©ÔeÝ§Ý_ÖlÑ
¨ Ë�ç ¢6×cÒ ä Ö
ÊcÝ�é³ã�ã ¨ Ë�çqß�àlåxÊcÝ�é ã'Ý_ÖlÑzÔlÕ_Öcésç4Þ ÔeÝ[Ý4ÖlÑzÔeÕ_Ösé%ÒaÉ ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé%ÒoÕ ÔeÝ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ;Ó5ÔeÝ¬Ý4ÖeÑzÔlÕ_Ösé�¡sç6ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé�¡sÖ�ÔeÝ[Ý4ÖlÑzÔeÕ_ÖsésÖlÑ©ÔeÝ[Ý4ÖlÑ"ÔlÕ_ÖsésÖ�Ð©ÔeÝ¬Ý4ÖeÑzÔlÕ_ÖsécÖ�Õ ÔeÝ
Ý4ÖlÑ"ÔlÕ_Ösé4ÔeÕ ÔeÝ¬Ý4ÖeÑzÔlÕ_Ösé�¡4Ô ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsélÑdç�ÔeÝ[Ý4ÖlÑzÔeÕ_ÖsélÑ�Ò§ÔeÝ[Ý4ÖlÑ"ÔlÕ_ÖsésÖ�É©ÔeÝ¬Ý4ÖeÑzÔlÕ_ÖsédÒ\¡6ÔeÝ
Ý4ÖlÑ"ÔlÕ_Ösé4ÔoÑïÔeÝ¬Ý4ÖeÑzÔlÕ_Ösé;ê%Ô ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé4ÔcårÉ ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé�Ê"Ò[ÔeÝ¬Ý4ÖeÑzÔlÕ_ÖsédÒ�Þ ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésÖ_å[ÔeÝ
Ý4ÖlÑ"ÔlÕ_Ösé %ç6ÔeÝ¬Ý4ÖeÑzÔlÕ_ÖsédÒaÐ©ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésçeÐ ÔeÝ[Ý4ÖlÑzÔeÕ_Ösésç�Ê5ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé%ÒlÝBå�å
¨ Ë�ç ¢6×cÒ ä Ö
ÊcÝ�é³ã�ã ¨ Ë�çqß�èlåxÊcÝ�é ã'Ý_ÖlÑzÔlÕ_Öcé_×rÉ©ÔeÝ[Ý4ÖlÑzÔeÕ_ÖsélÑ©ÔeÝ[Ý4ÖlÑzÔeÕ_Ösé_å[ÔeÝ[Ý4ÖlÑzÔeÕ_Ösésç�ÔeÝ
Ý4ÖlÑ"ÔlÕ_ÖsésÖ�ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé%Ò§ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé4Ô¸ÔeÝ[Ý4ÖlÑ"ÔlÕ_Ösé è å�å



¨ Ë�ç ¢6×cÒ ä Ö
ÊcÝ�é³ã�ã ¨ Ë�çqß�àlåxÊcÝ�é ã
¦ ×;Ô�Ó%Þ�ç_×rÐ�Ò� zÒ�§¸Ê_Ö%×oÊ ×;ÔeÓ%Þ�ç%×rÐ"Ò� zÒ¨ê4Ö_Þ�Ö�Ê_Ö
å
å
¨ Ë�ç ¢6×cÒ ä Ö
ÊcÝ�é³ã�ã ¨ Ë�çqß�èlåxÊcÝ�é ã'Ý_ÖlÑzÔlÕ_Öcésç6ÔeÝ[Ý4ÖlÑzÔlÕ%ÖsésÖ�ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé%Ò§ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé4Ô¸ÔeÝ[Ý4ÖlÑzÔlÕ%Ösé è å�å�å
å
å
å
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